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Abstract

This study, based on the data of China s agriculturd census of 1997, focuses on
the land distribution among rurd households and its effects on crop production structure
and employment of |abor and capita. The Census data show that the Size of holdings
surprisngly differs among households, and land rental activities has started to play an
important role in land adlocation. Grain production accounts for 80% of tota sown area
for each household group, indicating that self-sufficiency in grains production is dill an
important factor to farmers.

Family members are a dominant source for Chinas agricultura |abor force,
regardiess of the Sze of land held in each household.  Machinery use in crop production
isgtill not popular, while the scae of land held by households has an impact on the use of
meachinery in crop production. Moreover, the smal land holdings of agriculture may
lower labor productivity, even though there are more non-agriculturd employment
activities among these smdl scae households.

The paper has been prepared for the Internationd Seminar on China Agricultural Census
Beijing, China, September 19-22, 2000.Farmland Holdings, Crop Planting Structure and
Input Usage:



Farmland Holdings, Crop Planting Structure and Input Usage:
An Analyssof China’sAgricultural Census

Land isamgor congraint for China's agricultural production given the sze of
Chinas population. Even though the area of cultivated land is officialy adjusted to 130
million hectare in 1998 according to the Census data (the number of 95 million hectare
has been used over the last 40 years), the Size of individua household holdingsis il
quite smdl, around 1/3 hectare. This study focuses on the land digtribution among rurd
households and its effects on crop production structure, employment of labor, and capital
input usage. Understanding these relationships would help to evauate the growth
potentia of agriculture in China

Over the last two decades, China s grain production, as well as production of
other agricultural commodities, has undergore rapid growth. As measured by its gross
vaue of production, China s agriculturd output increased 3.5 times during this period.
Given the farmland congraint, the question arises of whether China s agriculture,
especidly crop production, can continue this growth pattern in the next decade. To
answer this question properly, it isimportant to understand Chind s land distribution,
input combination, and crop production structure with land scale. Previous studies on
these issues are based on dtatistical data that are either quite aggregated or derived from
amal sample size surveysthat hardly cover the entire nation. This study is based on data
from the first agricultural census conducted in early 1997. The Census coversdl Chinese
householdsin rurd area, non-household agriculturd production units, township
enterprises, as wdl as adminigrative organizations of dl villages and towns and aso
collects numerous data about China's rural and agricultural economy. Specificdly, this
study is based on a 1% sample of the 200 million households enumerated by the Census.

Conventionaly, the rurad households and [aborersin China s gatistica yearbooks
are defined according to the household' s regidtration system that prevailsin China
According to this system, if ahousehold is registered as a permanent resdent in arurd
area (having arurd “hukou” in Chinese), the household is called a rura household and
their family members at working age are cdled rura [aborers regardless of whether they
areworking in the agricultura sector or some other economic sectors. In the Census, a
rurd household is defined as one that has been living in arura areafor more than one
year when the Census conducted. In the following andlyss, this Census s definition for
both rural households and |aborers are used.

The paper is organized in seven sections. The firgt section discusses how land is
distributed among the rural households. The second section puts more emphasis on land
rental activities and its effect on land scale. In section three, the intendity of land useis
discussed, followed by a section on different planting structures across various land
holding groups. In section five the effects of the land Size on the use of intermediate
inputs and mechinery are discussed while section six focuses on the subgtitution between
labor and capitd. A fina section provides a summary and conclusion.
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Land Distribution

In the last two decades, China has undergone a series of successful economic
reformsin the agricultura and rurd economy.  After the collective production system
was replaced by the household responsibility system (HRS) in early 1980s, farmland has
been mainly cultivated by individua households who make planting decisons as well as
inputs usage (while the ownership rights of land il nominaly belong to collective
organizations). According to the Census, there were totally 200 million rurd households
engaged in agriculturd production in 1996, but only 300,000 non household holdings
stated that they owned large farms. With such big number of household holdings, the
land area cultivated per household is often quite smdl. Moreover, the distribution of land
is believed to be quite egditarian as land is contracted to each individua household
according the number of family members and workers.

Surprisngly, the census data show that the Sze of holdings differs among
households or per worker. Based on the size of holdings, we divided dl householdsinto
10 groups. There are about 10% of the householdsin the first group and each of them
holds less than 0.07 hectares of land (with an average of 0.046 hectares per household).
There are 1.6% of the householdsin the tenth group where size of holdingsis above 2
hectares per household and an average of 3.2 hectares. That impliesthat householdsin
the tenth group hold, on average, 70 times the size of land held by those in the first group.
Based on thisfinding, we developed aland Gini coefficient and Lorenz curve to illusirate
thispoint. The Lorenz curve is often used to describe income distribution among
households or people. The distance between the Lorenz curve and the 45-degree line
indicates the inequdity of the digtribution under study. Drawing on this concept, we used
the average land size per household (and worker) and percent of the households (and
workers) in each group to describe the disparity in land distribution (see figure 1).

Geographic location is often cited as amagor reason for cause land size to be different
among households. For this reason, we compared the land distribution across the three
regions, the Eagt, Centra, and West, which are distinguished by geographic location and
level of economic development. The East Region has the highest population density
region among dl regionsin China. More than 40% of the nationa populétion livesin the
East Region; thus, the land Sze per capitalworker issmal. The West Region has the
largest land area with the lowest population dengity. Population dengity in the Centra
Region is lower than that in the East but higher than in the West.

Regarding agricultura production, the cultivated land areain the Centrd Region is
larger than that in the other two regions. Figure 2 describes households' cultivated land
digtribution across the three regions.  Among the 10 holding groups we discussed above,
households of each group are further identified by the location in each of the three
regions. The results show that a Sgnificant difference dill exigts in holding Sze among
the households within aregion, given the deviation in the holding Sze across regions
(figure 2). There exigts condderable disparity in households' land size between the East
and Centra or West Regions in the first two groups where land sze is under 0.07 and
0.13 hectares per household, respectively. In the East Region, there are 30% of



households that belong to these two groups, while in the Centrd and West Regions there
are only 16 and 19%, respectively. However, once the area of holdings is more than 0.13
hectares, such asin the third through tenth groups, the deviation among the three regions
become much smaller, while the deviation among households within a region becomes
dominant.

Land Rental Activity

While the Census captures the land distribution among households, it cannot directly
provide a satisfactory answer asto why such large deviaionsin land scae exist among
households within a geographicaly similar region. We further observed another more
interesting trend in the land distribution. The Census collected data on land rentd
activities among households. Each household reported the area of cultivated land thet is
rented from other households. On average, the size of land rented from other households
acocounts for less than 3% of the individuad household’ s cultivated land, while 5% of
households rented land in 1996. However, the share of rented land in tota cultivated
land aswell asthe number of households thet are involved in rental activity riseswith the
land scde of holdings (figure 3). For example, in the tenth group, where size of holdings
is above 2 hectares (while the nationd average is 1/3 hectare), 17% of the households
rented land in 1996 and total rented land accounted for 8% of dl households' cultivated
land. If we further separate the 17% of households that rented land from those that did
not rent land, the rented, land accounted for 42% of tota cultivated land for these
households as agroup (figure 4). Mogt of these households rented less than 50% of the
land thet they cultivated (seefigure 5 for the households in the groups eight through ten).
However, there are some households that rented more than 50%; some even rented all of
the land that they cultivated. Thus, land rentd activity for certain has started to play an
importart rolein land alocation. It is obvious that geographic differences are not the
solereason for such atrend. A further sudy is merited to take into account other
economic and policy factors on this matter.

TheIntensity of Land Use and Size of Holdings

The digparity in sown areas across households is smaller than that for cultivated land,
asthe intengve cultivation is practiced by smdl land holdings. On average, the ratio of
sown areato the cultivated land is 1.5 for al households. This number is dightly lower
than that (1.58 - 1.6) reported by China s statistical yearbooks over the last five years,
due to the adjustment in the area of cultivated land in the Census. Among the ten holding
groups, the multiple cropping indices fal with the Sze of holdings. In thefirg group, in
which the land sizeisless than 0.07 hectares per household, the index is 2.2, but it fallsto
1 for the tenth group, in which the land sze rises to more than 2 hectares per household
(figure 6).

Theintengty of land use generdly depends on westher, rainfal conditions, and
planting structure. Southern China has alonger growing season and more rainfdl than
Northern China  Also, in Southern China, usually two or three crops can be grown within
a season while single cropping practices are quite common in Northern China.



Moreover, if additiond land is dlocated to vegetable growing, the intendty of land useis
higher than that if land is only used for grain production. More than 55% of the
households with land size above 0.7 hectares are located in the Northeast and Northwest
where ether the growing season is short (in Northeast) or thereis alimited water supply
(in Northwest). A low index for multiple cropping among groups eight through tenis
hence highly influenced by the growing paiterns in these two regions. In the first group,

in which the land size per household is below 0.07 hectare, the ratio of vegetable areato
totd sown areais high, which further increases the intengity of land use.

Besides weather and water congraints, multiple cropping also implies more
intensve use of labor and intermediate inputs, such asfertilizers and pesticides. This
implies that given westher condition, households with smdl land size tend to spend more
time on farming than the large holdings, as family size is quite Smilar across regions and
family members are amagjor source for labor supply. We will further examine this trend
in the following sections. For this reason, it can be expected that with the rise in [abor
codis, ether land use would become less intensive or the costs of crop production would
rise. Thiswill further affect farmers planting decisions as high vaue-added crops, such
as vegetables, would become more attractive than bulk products, such as grains.
Moreover, if therisein the size of holdings is due to the popularity of land renting from
other households, the total sown areawould fdl at given leve of cultivated land. All
these trends would affect Chinass crop output in the future, especidly grain production.

Crop Structure and Size of Holdings

Grains account for a smilar share of sown area across holding groups

Grain production accounts for a stable share of tota sown areafor each
household, around 80 percent, regardiess of thesze of holdings.  In thefirg group, in
which land size per household is under 0.07 hectares, 70% of the sown areawas allocated
to grain production. In the next seven groups where land size per household is between
0.07 - 1 hectare, grain production accounted for 80 — 81% of the sown area. When the
land size per household rises above 1 hectare in the ninth and tenth groups, grain
production accounted for 84 and 85% of the sown area, respectively.

What are the reasons for households to alocate dmost the same portion of land to
grain production, especidly for the households with smdl land size? Asdatafrom the
Census reflect 1996' s production, sdlf-sufficiency in grain production Hill countsasan
important factor to farmers. In addition, the government’ s grain bag policy, that provides
an emphasis on grain production, has aso played an important role. However, to redly
understand household planting decisons, additiona information thet is not provided by
the Census is needed to study household production behavior.



Cotton production has a regiona focus and less relationship with land scale

Cotton accounts for 2.6% of the total sown area. For the firgt five smdl holding
groups, theratio of cotton areato the total sown areais small, between 0.51 - 2.4%. For
the largest two holding groups, the ratio is dso under the average, 2.2 and 1.4%,
respectively. In the sixth through eighth groups, theratio increasesto 3.2, 3.9, and 3.6%,
respectively. In these three groups, the land sizeis 0.3 - 1 hectares per household.

Vegetable production and land Sze

While vegetable accounts for 4.3% of the total sown areg, theratio of vegetable
area over totd sown arearises with thefal in sze of land per household. In the first two
groups in which the area of land per household is under 0.07 and 0.13 hectares, the
households allocate 17.6 and 9.2% of sown area, respectively, to vegetable production.
However, in the two largest holding groups, theratio falsto 2.1 and 1.3%, respectivey.

Usudly in the suburb areas of cities, land scale is smdl for households.
Vegetable production is mainly for urban residents and hence households would dlocate
more sown area to growing vegetables.

I ntermediate I nput and Machinery Use and Land Size

Similarly asin many other developing countries, due to the smdl land scde per
household, tractors have multiple functions for rura householdsin China. Thus, it is
difficult to distinguish agriculturd and non-agricultura uses of atractor in conventiona
datistical data. However, in the Census, al households are requested to report the area
cultivated and harvested by tractor, which alows this study to report the intensity of
machinery usein crop production at the household leve.

While machinery usein crop production is still not as popular asin any developed
country, the Census data show that scale of land held by households has an impact on the
use of machinery in crop production. For example, theratio of tractor plowed area over
household'stotal cultivated land is 39.4%, but this ratio changes across holding groups.
For thefirgt group in which each household has less than 0.07 hectares of cultivated
land, about 29% of cultivated land was plowed by tractors. However, in the tenth group
in which each household has more than 2 hectares of land, thisratio risesto 47.4%. A
gmilar Stuation is observed for the machinery used in harvest. The ratio of mechanically
harvested area over sown areais 13.7% on average, but it is 4.1% for thefirg holding
group, and 33.4% for the tenth group. While this finding further supports one widdly
accepted hypothesis that smal land scde is a congraint for mechanization in China's
crop production, it dso indicates that if farmers’ land scale risesin the future, it is
possible that farmers may substitute machinery use for Iabor in crop production.

The irrigated area accounts for 13.7% of the total sown areaand it rises with
holding scde only for the first seven groups in which households hold lessthan 0.7
hectare of land. Theratio of irrigated area over sown areais 13.2% for the first group



and 22.9% for the seventh group. When the land size per household is above 0.7
hectares, thisratio sartsto fdl to 12.3 and 8% for the last two groupsin which
households have more than one of two hectare of land.

The Census data show extensve usage of chemicd fertilizers and pesticides by
Chinas rura households. On average, more than 87 and 67% of the sown areawas
goplied with fertilizers and pesticides, respectively. Also, those households who hold
more than 0.07 but |ess than one hectare of land tend to use more than other households.
However, the large holdings tend to use lessfertilizer and pesticides. For households
who hold more than 2 hectares of land, fertilizers and pesticides were gpplied to 81 and
40% of the sown area, respectively.

Labor Employment and Land Scale

Family members are a dominant source for Chinas agriculturd labor force, regardless
of thesze of land held in each household. The Census data only capture a smal number
of permanent and temporary hired workers (0.02 and 0.03, respectively), per household,
and among them, hired permanent and temporary agricultural workers are 0.013 and
0.004 per household. Such smdl numbers may reflect the fact that |abor exchange
ingdead of hiring isthe main channd for Chinese farmers to employ non-family workers
during the busy seasons of agricultura production, such as plowing and harvesting.

Land size affects household' s agriculturd employment

Asfamily members are mainly involved on activities on their own land, the smaller
the sze of land held by a household, the less time a family member needs to be involved
in farming activities. For those households who hold less than 0.07 hectares of cultivated
land, only 29% of family workers need to work full time in agriculture. In this group,
non-agriculturd employment is high, as more than 54% of family workers are mainly
involved in nontagricultura activities. However, once the land scale per household
increases to more than 2 hectares, 72% of the family workers are full time in agriculture
while non+agricultura employment fallsto 5% of its total labor force.

Labor useintendty and land Sze

Part-time agricultura workers who worked mainly in agriculture accounted for an
average of 16 — 23% of the total family workers per household. Some of them are dso
involved in part-time nonagriculturad activities.  According to the Census, dl household
members are asked to report how long in 1996 they were engaged in agricultura and
non-agriculturd activities, respectively. There are Six different time ranges for workers
to choose for both agricultural and nortagriculturd activities: 0 month, 0- 1 month, 1 - 2
months, 2 - 4 months, 4 - 6 months, and more than 6 months of ayear. There are 36
different combinations of time spending among al labor employment categories. We
further converted dl part time agricultura employment into full time. We first caculated
the number of months engaged in agriculturd production for dl household members by
holding group, and converted these timesinto full time (more than 6 months) agricultura



workers by group. We then divided the total cultivated land of each group by the
converted full time agricultural workers for each group. The results show that the smaller
the sze of land held by a household, the more |abor intensive the crop production in the
household. For the first group in which al households hold less than 0.07 hectares of
land, theratio of land and afull time agriculturd worker is0.5, and thisratio risesto 17.6
when the sze of land held by a household increases to more than 2 hectares. Thisimplies
that, on average, the households who own the smalest size of land employed 35 times
more labor per unit of cultivated land than those with the larger scdle. Thisfinding

shows that smdl scale of agriculture may lower |abor productivity, even though there are
more non-agriculturad employment activities among these households.

Substitution Between Labor and Capital

We use the tractor to represent the capital employment in crop production to
investigate the subdtitutability between capital and labor in crop production asland scde
increases. Asthe use of the tractor is reported, we choose the ratio of the mechanically
plowed area over the full time agricultural worker per unit of land in the first group as
one to check the deviation of thisratio over different holding groups. We find that the
capital and labor ratio sgnificantly rises with the scae of land held by a household. For
example, for the group in which households hold more than 2 hectares of land, the capitd
and labor ratio is 59, or 58 times higher than that for the first group.

While subgtitutability prevails between capitd and labor, the total factor productivity,
i.e., the productivity of labor and capitd, may sill be restrained by the sze of land. As
the Census did not cover any data on output or economic series such as price information
for both inputs and outputs, it is not appropriate to evauate factor productivity by the
Census data exclusvely. Our estimate on the relationship between land Size and factor
productivity is derived solely from the fact that while labor employment per unit of land
is 35 times more among the small holders than that for the large holders, the use of
capitd (tractor) by the smadl holdersis only 70 % lower than that by the large holders
(i.e, thetractor usein per unit of land by the large holdersis 2.5 times more than that by
the smd| holders).

Summary and Conclusons

This study, based on the data of China s agricultural census of 1997, focuses on
the land distribution among rural households and its effects on crop production structure,
and employment of labor and capital.

The digtribution of land is believed to be quite egditarian in Chinaasland is
contracted to each individua household according the number of family members and
workers. Surprisingly, the Census data show that the Size of holdings differs among
households or per worker.  Although land renta activities account for asmall potion of
household's cultivated land, land rentd activities has started to play an important rolein
land dlocation.



Grain production accounts for 80% of total sown area for each household group,
indicating that self-sufficiency in grainsis still an important factor to farmers. Cotton
and vegetables production and land use account for 2.6% of the total sown area,
respectively. However, to understand planting decisons, additiona information that is
not provided by the Census is needed to study household production behavior.

While machinery usein crop production is sill not popular, the Census data show
that scde of land held by households has an impact on the use of machinery in crop
production, which supports the hypothesis that smdl land scde is a congraint for
mechanization in China s crop production.

Family members are a dominant source for Chinas agriculturd labor force,
regardless of the size of land held in each household, and hence, the households who own
the samdlest 9ze of land employed 35 times more labor per unit of cultivated land than
those with the larger scale. Thisfinding shows that small land holdings of agriculture
may lower labor productivity, even though there are more non-agricultura employment
activities among these smdl scde households.
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Figure 4: Size of total and rented in land
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50
401 W tot land
rented in land
3
E 30
20 —
10 l B
0 T T .
10-15 mu/hh 15-30 mu/hh >30 mu/hh
25 ) N ) L
Figure 5: Ditribution of households with rental activity
by percent of rented in land in their total cultivated land
20 IR
AN
' N = = =10-15 mu/hh
’ == =15-30 mu/hh
N
V! . ———>30 mu/hh
15 T
4
, 7
</
4
10 —-
5
0 T T T T T .
10 20 30 40 50 60 70 80 90 100

% of cultivated land



mu

mu

50 7

45
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Figure 10: Tractor plowed and irrigated area vs total sown area
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