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Empirical Analysis on Factors Affecting Demand

Scale of Land Circulation in Rural China
——A Case of Rizhao City, Shandong Province, China

YU Hao-wei“, SONG Fang, LI Xiao-hong

College of Economics and Management, China Agricultural University, Beijing 100083, China

Abstract Literatures about factors affecting demand scale of rural land circulation are reviewed. Based on this, a total of 5 deficiencies in these lit-
eratures are put forward, which are the inconsistency between model selection and sample data type in some literatures, the lack of analysis from
the perspective of internal family, the incomplete or inaccurate research factors, the lack of analysis on causation, and the mixture of inflow and out-
flow of land circulation. According to the 109 valid questionnaires in Lanshan Area, Rizhao City, Shandong Province, China, Optimal Scaling Re-
gression Analysis is used to conduct empirical study on the land circulation status of Rizhao City by selecting three variables including family size,
the annual net income of rural household and the proportion of cultivating income in annual net income. Function model of factors affecting demand
scale of rural land circulation is established. Result shows that, as for a single rural household, these three variables are the most significant factors

affecting demand scale of rural land circulation, and have positive correlation with the demand scale of land circulation.
Key words Demand scale of rural land circulation; Family size; Annual net income of rural household; Cultivating income; China

With the development of economy and science, agricultural
production is at a transition to mechanization, specialization
and large scale, which requires land concentration in a certain
scale by land circulation. However, with the development of
secondary and tertiary industries and the acceleration of urbani-
zation, more and more young labor forces in rural areas begin
to work in non-agricultural industries, leaving a large area of
land unused and reducing the efficiency of land use. Therefore,
land circulation becomes one of the important issues crying out
for solutions.

Shandong Province is a major agricultural province in Chi-
na with large population and distinct agricultural features in dif-
ferent areas. Secondary and tertiary industries and urbanization
process have developed rapidly in Lanshan District, Rizhao Cit-
y, Shandong Province, turning a large number of rural laborers
into workers in non-agricultural sector. According to the 2006
Lanshan District Yearbook of Rizhao City, total output values of
secondary industry and primary industry account for 59% and
15% in the year 2006, respectively. But professional research
on land circulation is rare in Lanshan District and there are
many problems to be solved in the circulation process. Empiri-
cal analysis on field research data is conducted in Lanshan Dis-
trict, so as to find out the factors affecting the demand scale of
land circulation in rural areas and to provide a basis for the for-
mulation of relevant policies.

1 Literature review
Researches on land circulation factors by Chinese scholars
are mostly qualitative analysis'' ™. Literatures using quantitative
analysis are only at the level of simple statistical description™®~*.
He Guojun and Xu Chong analyze and verify the effects of
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social security, legal constraints and urban labor market on the
farmers’ attitudes towards land circulation. They argue that per
capita income, social security and difficulty in finding a job have
significantly affected the farmers’ will of land circulation™™’. Liu
Yan uses Principal Component Analysis Method and Gray Cor-
relation Analysis Method to conduct Regression Analysis on 142
samples in Zhejiang, Hubei and Sichuan Provinces. Result
shows that correlation coefficient between the land circulation
and the proportion of output value of secondary and tertiary in-
dustries in GDP is 0.836 9 in research area. Correlation coeffi-
cient between per capita rural education expenditure and land
circulation scale and that between government’s fiscal expendi-
ture on agricultural land circulation are 0.833 0 and 0.753 1,
respectively'"’. Lu Wencong and Zhu Zhiliang conduct an em-
pirical analysis on supply and demand situation of land circula-
tion in Shanghai suburbs taking grain and vegetable fields as
examples. Result shows that the main factor restricting the
transfer of grain crop fields is the farmers’ insufficient demand
for land, and the key factor restricting the transfer of vegetable
field is that farmers are unwilling to supply land. Thus, expan-
sion of the management scale of agriculture is restricted"™’. Liu
Kechun and Linjian carry out empirical analysis of the effects of
rural married women on farm land circulation, arguing that land-
lost married women have promoted the farmers who take agri-
culture as the main source of income to lease more agricultural
land to a certain extent, but they have little impact on leasing
out land"™'. Whether land-lost farmers lease land or not is de-
termined by their economic condition and factor endowment,
but not the land-lost married women. Zhang Wuwei et al. study
on the relationship between the transfer degree of surplus agri-
cultural labor force and the disposal way of land by using Opti-
mal Scaling Regression Analysis. Result shows that non-agri-
cultural employment time of rural labor force has the greatest
impact on the disposal way of land, followed by the transfer to
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other places. And transfer rate of labor force in a family has the
smallest impact'™’.

The literatures mentioned above mainly have the following
five deficiencies. Firstly, model selection and the sample data
type are inconsistent in some of the literatures ™'. Logistic Re-
gression Method requires numerical data, or at least data can
be turned into numerical type, while categorical variable usually
uses dummy variable. But the relationship among ordered cate-
gorical variables is fuzzy. Although the type can be encoded,
the distance between them is not clear. Moreover, as the code
is random, different coding schemes will produce different coef-
ficients. Therefore, it is of little practical significance to apply
Logistic Regression Model in data with more categorical varia-
bles'™’. Secondly, few of the literatures mentioned above have
conducted a comprehensive analysis from the aspect of single
family. And most of the researches are focused on the macro-
level factor affecting the circulation of agricultural land™™®-"",
Thirdly, factors studied in some literatures are not the major
factors in general which affect the transfer of agricultural land,
or are only partial factors!™~"*). Fourthly, some papers only
study on the scale of supply and demand of agricultural land
transfer, but fail to reveal the specific factors affecting supply
and demand status of agricultural land circulation!™’. Fifthly,
some of the papers have not separated the land inflow from the
land outflow when studying on land circulation. We believe that
factors affecting land inflow and outflow are not exactly the
same. Therefore, without a differentiated research, the reliabil-

Table 1 Description of variables

ity of conclusions will be affected °~""". The above analyses

show that empirical study on factors affecting rural land circula-
tion by domestic scholars is relatively less and the researches
are at an initial stage.

2 Data and models

2.1 Basic data Data are from the land circulation investiga-
tion in rural Rizhao City in July, 2008. We mainly investigated
land inflow of peasant households in several villages and towns
near Lanshan District with a total of 120 questionnaires sent out
and 109 valid questionnaires.

2.1.1 Basic situation of samples. Definitions of sample varia-
bles are listed in Table 1. Table 2 indicates that people investi-
gated mostly live in plain areas. Labor forces engaged in farm-
ing at home are mostly the middle aged and elderly people.
Moreover, they are mostly families having 3 to 4 member with
annual net income at most 10 thousand to 20 thousand yuan,
among which, cultivating income only accounts for 10% —30%
annual net income of most peasants households. Land circula-
tion ways are mainly the subcontract and release, while con-
tracted land is used mainly to plant crops or for construction.
People investigated are mostly above the age of 50, reflecting
the prominent " hollow out" problem in rural China at present.
That means more and more strong and young labor forces in
rural areas prefer to work in non-agricultural industries. Thus,
the elderly people become the main labor force in agriculture.

Variable name Type Definition

Quantity of land inflow /hm? Categorical variable 1="(0,0.067]” 2 ="(0.067,0.133]”;3 ="(0.133,0.200] ;4 =" (0.200,0.333] " ;5 =" (0.333, +0 )"

Family size
Annual net income of

rural household //yuan 5="(40000, + )"

Numerical variable Actual total population per family

Categorical variable 1="(0,5000]"”;2="(5000,10 000]”;3 =*“(10 000,20 000]” ;4 =*“ (20 000,40 000]";

Proportion of cultivating income Categorical variable 1 =*(0,10]”;2="(10,30]”;3="(30,50]";4 ="*(50,80]” ;5 ="(80,100]"

in annual net income /%

Table 2 The general situation of sample

Item S:::Z:: Frequency Perc:?tage Item f?:;g,lﬁ Frequency Percoe/:tage

Geographical position Hilly region 19 17.4 Proportion of cultivating <10% 30 27.5
Plain 83 76.1 income in annual 10% -30% 48 44.0
Mountainous region 7 6.4 net income 30% —50% 13 11.9
Gender Male 60 55.0 50% —80% 12 11.0
Female 49 45.0 80% —100% 6 5.5
Age <20 5 4.6 Circulation way Subcontract 35 32.1
21 -30 12 11.0 Transfer way Lease 39 35.8
31-40 26 23.9 Transfer 8 7.3
41 -50 27 24.8 Exchange 26 23.9
>50 39 35.8 Donation 1 0.9
Household population 1 2 1.8 Usage of contracted land  Planting crops 43 39.4
2 8 7.3 Developing 13 11.9

3 34 31.2 vegetable

4 40 36.7 greenhouse
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Table 2( continued)

Iltem f:;?gi Frequency Percs/:tage Iltem Sj:;gﬁ Frequency Percoe/:tage
5 23 21.1 Construction land 34 31.2
6 2 1.8 Subcontract 2 1.8
Annual net income <5 000 yuan 8 7.3 Others 17 15.6
of rural household 5 000 —-10 000 yuan 22 20.2
10 000 —20 000 yuan 69 63.3
20 000 —40 000 yuan 10 9.2
>40 000 yuan 0 0

2.1.2 Statistical analysis on the scale of land inflow. Accord-
ing to statistics, family size, the annual net income of rural
household and the proportion of cultivating income in annual net

Table 3 Statistical analysis of family size and land inflow scale

income have the most significant impact among the factors af-
fecting the scale of land inflow. Results are shown in Table 3, 4
and 5.

Land inflow scale Z//hm®

Family size / W Total
Z<0.067 0.067 <Z<0.133 0.133<Z<0.200 0.200 <Z<0.333 Z>0.333
1 0 1 1 0 0 2
2 1 4 2 0 1 8
3 5 20 8 1 0 34
4 1 17 13 9 0 40
5 1 9 9 4 0 23
6 0 0 0 2 0 2
Total 8 51 33 16 1 109
Note. Data are the number of samples, the same as Table 4 and 5.
Table 4 Statistical analysis of the annual net income of rural household and the land inflow scale
Annual net income of Land inflow scale Z//hm? Total
rural household X Z<0.067 0.067 <Z<0.133 0.133<Z<0.200 0.200 <Z<0.333 Z>0.333
X<5 000 1 4 3 0 0 8
5000 < X<10 000 2 11 7 2 0 22
10 000 < X<20 000 5 29 20 14 1 69
20 000 < X=<40 000 0 7 3 0 0 10
X >40 000 0 0 0 0 0 0
Total 8 51 33 16 1 109
Table 5 Statistical analysis of the proportion of cultivating income in annual net income and the land inflow scale
Proportion of cultivating income in Land inflow scale Z//hm’ Total
annual net income Y/ % 7<0.067  0.067 <Z<0.133 0.133 <Z<0.200 0.200 <Z<0.333  Z>0.333
Y<10 5 13 9 3 0 30
10<Y<30 1 26 13 7 1 48
30 < Y<50 0 2 6 5 0 13
50 < Y<80 1 7 3 1 0 12
80 < Y<100 1 3 2 0 0 6
Total 8 51 33 16 1 109

Table 3 indicates that in families having 3 or 4 members,
land inflow frequency is the maximum and the inflow scale be-
tween 0.067 and 0. 133 hectare is the most common, followed
by 0.133 -0.200 hectare. According to the general situation of
sample, inflow scale of 0.067 -0. 133 hectare is the most, ac-
counting for 46.8% of the total samples, that is, a total of 51
families.

Table 4 shows that annual net income of rural household
between 10 000 and 20 000 yuan are the most common with the

largest land inflow frequency. There are in all 69 families, occu-
pying 63. 3% of the total samples. Among them, inflow scale of
0.067 —0.133 hectare is the most, followed by 0. 133 —0. 200
hectare.

Table 5 reports that families with cultivating income ac-
counting for 10% —30% of the annual net income have the
maximum land inflow frequency, occupying 44% of the total
samples. Among them, inflow scale of 0.067 —0. 133 hectare
is the most, followed by 0.133 -0.200 hectare.
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Data in Table 3, 4 and 5 show that land inflow scale is rel-
atively small and the annual land inflow of most families is only
about 0. 133 hectare.

2.2 Regression Model

2.2.1 Selection of regression method and description of varia-
ble. Ordinary regression methods usually require numerical da-
ta, or at least data can be turned into numerical type. But this
research is mainly categorical variables. Therefore, result of
normal Regression Model is of little practical significance. Opti-
mal Scaling Regression turns categorical variable into numerical
variable, so that an optimum Regression Model can be found
out after repeated iteration, which has unique advantages when
dealing with categorical variables. Therefore, we select Optimal
Scaling Regression to conduct estimation.

As is mentioned above, the family size, the annual net in-
come of rural household and the proportion of cultivating in-
come in annual net income have the most significant impact on
the scale of land inflow. Thus, we set up a relation model of
land inflow scale and the three factors .

Table 6 Correlation coefficient and tolerance degree

Z=ocW+BX+yY+e, (1)

where Zis the land inflow scale, W is the family size, Xis

the annual net income of rural household, Y'is the proportion of
cultivating income in annual net income, ¢ is error term, and «,
B and y are coefficients.
2.2.2 Result of model estimation. Optimal Scaling Regres-
sion Analysis is conducted by SPSS13. 0. Result shows that
coefficients of the family size, the annual net income of rural
household and the proportion of cultivating income in annual net
income are 0.223, 0.210 and 0. 251, respectively. Standard
deviations of the three variables are 0.092, 0.096 and 0.097,
respectively; and their F test values are 5. 815, 4. 768 and
6.698, respectively.

Under 95% confidence level, results of F test on variable
coefficients are all less than 0. 05, indicating that estimation of
coefficients is of statistical significant and the fitting effect of
model is relative good. Besides, tolerance degree of each vari-
able is greater than 0.1 before and after conversion, showing
that model has no problem of collinearity.

Correlation coefficient

Tolerance degree

- Significant
Zero-order Partial Part . . )
; . ) coefficient Before conversion  After conversion

correlation correlation correlation
Family size 0.266 0.231 0.220 0.412 0.973 0.999
Annual net income of rural 0.141 0.210 0.199 0.206 0.900 0.712
household
Proportion of cultivating in- 0.219 0.247 0.236 0.382 0.883 0.712

come in annual net income

Table 6 reports that correlation coefficient between the var-
iables are all positive, showing there is a positive correlation
among independent variables. Family size is the most impor-
tant among the three independent variables, followed by the
proportion of cultivating income in annual net income. And an-
nual net income of rural household takes the last place. Hence,
we have the Regression Model;

Z=0.223W+0.210X+0.251Y. (2)

2.2.3 Economic significance of Regression Model and its ex-
planation. The following conclusions can be drawn from equa-
tion (2). For a single rural household, bigger family size re-
sults in larger scale of land inflow. Keeping other conditions
constant, every one unit increase in annual net income of rural
household will cause 0.21 unit rise of land inflow scale. Similar-
ly, every one percentage increase of the proportion of cultiva-
ting income in annual net income will result in 0.251 percentage
rise in land inflow scale.

The actual situation is in line with the analysis. Investiga-
tion shows that peasant households with higher annual net in-
come are mostly engaged in vegetable greenhouse or economic
crop planting. Thus, their land inflow scale is relatively big.
Families with more population relatively need more land and
their land inflow scale is also relatively large. The situation is
the same to families with larger proportion of cultivating income,
because they mainly live on agriculture.

3 Conclusion and enlightenment
Conclusions are obtained through the empirical analysis on

a total of 109 valid questionnaires in Rizhao City, Shandong
Province. For a single family, the most important factors affect-
ing the land inflow scale are family size, the annual net income
of rural household and the proportion of cultivating income in
annual net income; and these three factors have positive corre-
lation with the scale of land inflow.

The above conclusion has some guiding significance to
practical activities. Scale of land inflow has close relation with
family size, the annual net income of rural household and the
proportion of cultivating income in annual net income. There-
fore, we should start from the three factors in order to enlarge
the scale of land circulation, to control the controllable varia-
bles, to improve the price of agricultural products, to increase
farmers’ annual net income, to promote the proportion of culti-
vating income in annual net income, and to enhance the enthu-
siasm of the farmers. Besides, we should make efforts to ac-
celerate the speed of land circulation and to enlarge the scale of
land circulation. Towns and village committees should effective-
ly monitor the transfer of rural labor force, carry out land circu-
lation on time, avoid the phenomenon of uncultivated farmland
and improve the use efficiency of land. Due to the different lev-
els of economy and the unequal distribution of population in dif-
ferent areas, there are certain differences in the annual net in-
come of rural household and the proportion of cultivating in-
come in annual net income. Therefore, regions should adopt
unified planning and classified guidance based on their actual
situations so as to reasonably guide the land circulation and to
practically guarantee the interests of farmers.



48 Asian Agricultural Research 2009

References

[ 1] FAN F. Underlying reasons about the transfer of rural land[J]. Agri-
cultural Economy, 2002(11) ;25 —27. (in Chinese).

[2] QIAN ZH. Farmland rental markets circulation: theoretic and empiri-
cal analysis[ J]. Economic Research Journal, 2003(2) :83 -91, 94.
(in Chinese).

[3] XIE ZL, LIN ZS, JIANG PL. Circulation of farmland based on farm
households behavior: an empirical study in suburban Nanjing[J ].
Issues in Agricultural Economy, 2005(5) :39 —42. (in Chinese).

[4] QIAN WR. An positive study on the intensions and behaviours of
farmers’ households for land circulating in traditional grain growing
areas in North Zhejiang[ J]. Chinese Rural Economy, 2002(7) .64 —
68. (in Chinese).

[5] YAN LD, LIU XY. Present situation analysis of rural land circulation
in Hebi City, Henan Province[ J]. Issues in Agricultural Economy,
2008(1):90 —=93. (in Chinese).

[6] SHU T, ZHONG ZB, QING P. Empirical analysis on farmers’ psy-
chology of land circulation[ J]. Science & Technology Progress and
Policy, 2006(6) :92 —94. (in Chinese).

[7] YE JP, JIANG Y, FENG L. Investigation on rural land circulation
market in China; based on the analysis of the seventeen-province
survey in 2005[ J]. China Rural Survey, 2006(4) :48 —55. (in Chi-
nese).

[8] XU YM. Study on the performance and innovations of the system of
farmland contrac in international business[ D ]. Wuhan. Huazhong

WA L M i % 7 R AR M (B 3| HY SCAE 43 4

TEE, RF, ERL (pmkdAEoHEmEs, 45T 100083)

Agricultural University, 2006. (in Chinese).

[9] ZHAO QZ, TANG Z. Empirical study on present situation of rural
land circulation and peasant’ s contract choice——a case study of
Mianzhu City, Sichuan Province[ J]. China Rural Survey, 2008(3) .
13-19, 28. (in Chinese).

[10] HE GJ, XU C. Analysis of peasant’s land circulation will in the
suburb area: based on the empirical study of the six villages in
suburban Beijing[ J]. Economic Science, 2007 (5):111 =124. (in
Chinese).

[11] LIU Y. Research on the circulation of rural land use right[ D].
Dalian . Dongbei University of Finance, 2007. (in Chinese).

[12] LU WC, ZHU ZL. A positive study on the supply and demand of
farmland for its circulation——taking Shanghai Municipality as an
example[ J]. Chinese Rural Economy, 2007 (1) :45 -51. (in Chi-
nese).

[13] LIU KC, LIN J. The loss of farmland by rural married women and
circulation of farmland——a positive study based on survey to
farmers’ households in Jiangxi Province[ J]. Chinese Rural Econ-
omy, 2005(9) .48 —55. (in Chinese).

[14] ZHANG WW, ZHANG FM, YANG XC. Relationship between trans-
fer degree of surplus agricultural labors and disposal methods of
their land[ J]. Chinese Rural Economy, 2009(3) :85 -90. (in Chi-
nese).

[15] LU WD. SPSS for Windows [ M]. Beijing: Electronics Industry
Press, 2006.360. (in Chinese).

Vb A CE B R A5

HWE SATAXTELAHY @B XK, A i b RET LA LHKGS ERL, —L 35 LARGMEA B F 5 K8 £ 2R,

SR BRSNS A R AT

89 5T ZSEB R0 B R AW SRR A 5 v R BUA AT LG R BAE B 5T AR de £ RR AR 4 T AT

oo ARYEA T E LAY B R D K LA 109 4 A 20R & B A, B R RAL R R =) 547k, IR T RAEARREA v RHF R
LN AP N & RA R LMANGWEI AL Z, FIEF L T WL ARG AR TRAT 23 oL, P 5 7 RA 23 485 RAAE R
R F e RAREA , AR R GFEANR P M T AN B SORNRG I E | TEA T R TR AMNGE 3 AN R AT LR T KA

BREFOEE, L =F585 LA TR LI EHAXE,
KR b T RMAL FREA PR R AU AP

600800600 8COS00S00S00400S00400S00S00S00040040C 0000004000000 S00S0D

(From page 14)

[3] WANG SS, WANG DY. The changes of peasant consumption
structure[ J]. Commercial Research, 2005 (11):144 —146. (in
Chinese) .

[4] YANG TY, ZHU SE. A study on the inverted-U relationship be-

COBOC 0000 S00S00S00S00S00SI0S00S00SI0S00SI0400SC0S00S00S00S00SI0S00S0

tween income and MPC in China[ J]. Journal of Renmin Universi-
ty of China, 2007(3) :49 —56. (in Chinese).

[5] WANG XR. Probe into differences of marginal consumption pro-
pensity in urban and rural area[ J]. Economic Survey, 2004(6) .
123 —=126. (in Chinese).

RERFERBENGHELEHEXRTNR

FH B E AR hEsler a4 100094)

BE 44,547 RBRAERBKANE M TAAHE T IR, 15 B R E SR RATERMNZE M T ZERRTRT4, TR EAYL
PN E B A P G302 B R, B T AL BIR ALK AR5 030 R, RAT B RN 25 M) AL A9 B R KT 403, BN BN B K48
x5 F , RATE R RARG & TRAAL R A, R, RIS ESM T RERMERBANERTALE R F XA, /ERBRNERAE
T KT 0 BARAEAR KAR JE L RN LE A TACHG B RR TR, AT B RN 25 M) AR B R R P AL E (T F RN & A3 SN 1k
FTAE) AR A TG R B LA EREANZE KT G5B R RN ZIEAR SRR BRI ZFAARTOFELE, RE,FiE
AT KB RATE RN TS B, I T F RN B A SN b & 0 SR AR B RATE BN T KT X - A ARG 6 Bk
(ZHMBMAN BEAS LA E A 0~35% ) PN 3 E R ( TR N S A LA E 2 35% ~60% ) AKMNGE B K ( TR I S A
H LB E A 60% A L)3 AN Bk, 35 AR TR E 6942 &, R B RAE RAE B AN BRI FRIE AR AR 2L 9“4 UV R X &,

XEE WAL H ARG TG ) U



