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Abstract The moderate scale family farm is the future agricultural business entity in China, and the scale of family farm is a key factor affect-

ing its development. With Guigang City in Guangxi as a point for the study, from the perspective of maximizing income of rural households,

this paper uses production function model to calculate the moderate scale of food-production-based family farm at 5.7 ha, and makes policy rec-

ommendations.
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1 Introduction

The 18th CPC National Congress pointed out that we will develop
various forms of scale operation, and build an intensive, special-
ized, organizational and socialized new agricultural management
system. Central Document No. 1 in 2013 and the Third Plenary
Session of the 18th Central Committee of the CPC also emphasized
encouraging and supporting the transfer of rural contracted land to
family farm and other large-scale business entities, and proposed
development of various forms of moderate scale operation. " Family
farm" has caused great concern and discussion, and " moderate
scale" also becomes a hot spot of theoretical studies. It has rapidly
set off a wave of starting up " family farm" nationwide. Foreign
and domestic studies generally regard land area as the basic crite-
rion and standard to measure agricultural production scale, and fo-
cus on the relationship between land scale and economic benefits.
In recent years, the domestic experts and scholars have done a lot
of researches on measurement of moderate scale family farm, and
their research methods are mainly based on the analysis about re-
sources endowment in different regions, business environment,
productivity level and other factors of production. However, be-
cause of geographical differences, and different degrees of eco-
nomic development and market development, their findings are
confined to specific scope, which shows that the moderate scale of
agricultural land is difficult to have a value of general applicabili-
iy

area and food-production-based family farm as the object of study,

. In this study, with Guigang City in Guangxi as a typical

from the perspective of maximizing the income of rural households,
we establish the production function measurement model, use
questionnaire data to perform the empirical analysis on moderate
scale of family farm in the study area, and finally make recom-

mendations, in order to provide decision-making basis and case
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support for Guangxi to build a modern agricultural management

system and cultivate new agricultural business entities.

2 Study area and sample selection
2.1 Overview of study area Guigang City lies in the south-
east of Guangxi, having jurisdiction over Gangbei District, Gang-
nan District, Qintang District, Guiping City and Pingnan County.
It has a total population of 4. 1868 million, and a rural population
of 2. 36 million. The farmland area is 0. 3618 million ha, and
grain sown area is 0. 2718 million ha. The city builds 11 high-
yield grain production demonstration zones, to create 1.4608 mil-
lion t of total grain output and achieve output value of 3. 877 bil-
lion yuan. On April 2, 2013, Guangxi Autonomous Region’s gov-
ernment held spring agricultural production work meeting, and
proposed the first development of family farms in Guigang, so
Guigang becomes a pioneer in Guangxi’s development of family
farms. According to the statistics of Guigang Municipal Bureau of
Agriculture , as of December 31, 2013, 691 family farms were reg-
istered in Guigang, with registered capital of 309 million yuan and
2614 full-time practitioners, accounting for 68. 1% , 66.5% and
62.1% , respectively in the entire region.

2.2 Survey sample
questionnaire survey conducted our research group. In 2014, the

The data used in this study are from the

research group extracted 40 food-production-based family farms as
survey samples, accounting for 12.35% of total food-production-
based family farms in the whole city, and 39 valid questionnaires
were returned. The survey involves basic situation of family, ara-
ble land area, agricultural operating costs and benefits. From Ta-
ble 1, it can be found that the current land management scale of
family farms in Guigang is generally small, with the smallest farm-
ing area of only 1.57 ha and the largest area of 16. 67 ha; there
are 29 family farms with management scale of less than 4 ha, ac-
counting for 65.91% ; there are only 7 family farms with manage-
ment scale of more than 6 ha, only accounting for 15. 9% ; in
terms of the labor scale, the largest amount of labor in the house-

hold owning family farms is 5.5, the smallest amount of labor em-
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ployed annually is 1.34, and the average annual number of effec- area per worker is less than 1 ha.

tive total labor is 9.5 in terms of labor productivity, the farming

Table 1 Sampling survey of the family farms in Guigang City in 2014

Annual amount of

Group Operating Number of Amount of agricultural 1 employed labor Arable land area

No. area // ha households abor per household per h;)usehol d per worker // ha

1 =2 3 3.33 1.34 0.39

2 2-3 10 3.73 2.82 0.45

3 3-4 13 3.67 4.74 0.58

4 4-6 7 3.88 7.13 0.73

5 6-10 4.40 10. 60 0.76

6 =10 5.50 15.50 0.97

3 Measurement on moderate scale of family farms tional form of logarithmic curve

3.1 Function model building In evaluation and estimation of y =a +blny

moderate scale operation of agricultural land, the most commonly where y is grain yield per unit area; x is the farming area per
used methods are visual assessment method, group comparison  worker in family farm.

method, comprehensive evaluation method, and production func- According to the model, we can calculate the moderate scale
tion analysis'”’. In this study, the production function analysis is of land in family farm.

employed. Function analysis takes the scale at the lowest point of 3.2 Model testing and parameter calculation The basic pro-
long-run average cost curve as moderate land scale, and its princi- duction of 39 food-production-based family farm samples can be
ple is to build production function model between land operation shown in Table 2. Based on the sample survey data in Table 2, we
scale and evaluation indicators, and then use the marginal balance use the least squares method to calculate the parameter a at

principle to analyze and calculate the moderate scale when the net 0.9645, b at 0.106, as shown in Fig. 3. The production function
income is highest. In this study, we use the sample data on 39 model established is y =0.9645 +0. 106lnx. The correlation coef-
food-production-based family farms, to directly build production ficient r =0. 815, the statistical test is significant, and the model

function model. According to the scatter plot, we select the func- can be used for analysis.

Table 2 The basic production of family farm samples

F Land operation Grain yield Production cost F Land operation Grain yield Production cost
Narm area per worker per unit areaa per unit areab Ndrm area per worker per unit areaa per unit areab
" () /ha (1) /10" ke/ha (Px) [/yuan/ha || (x) //ba_ (y) /10 ke/ha  (Px) //yuan/ha

1 0.33 1.15 5210 21 0.53 1.27 4660

2 0.37 1.11 5320 22 0.53 1.25 4680

3 0.39 1.12 5380 23 0.53 1.26 4660

4 0.41 1.11 5340 24 0.53 1.27 4550

5 0.41 1.12 5350 25 0.54 1.31 4600

6 0.42 1.13 5350 26 0.55 1.29 4410

7 0.43 1.14 5320 27 0.55 1.33 4390

8 0.44 1.14 5280 28 0.56 1.34 4400

9 0.45 1.16 5300 29 0.58 1.33 4260

10 0.45 1.15 5260 30 0.58 1.35 4280

11 0.47 1.14 5200 31 0.59 1.32 4220

12 0.47 1.13 5220 32 0.63 1.36 4210

13 0.47 1.15 5140 33 0.68 1.37 4160

14 0.48 1.17 5020 34 0.72 1.39 4190

15 0.49 1.16 4870 35 0.74 1.42 4180

16 0.51 1.20 4920 36 0.77 1.44 4330

17 0.51 1.23 4930 37 0.83 1.43 4670

18 0.51 1.22 4810 38 0.92 1.48 4840

19 0.51 1.25 4840 39 0.95 1.49 5230

20 0.52 1.24 4700

Note: a (it is double-cropping in a year) ; b (agricultural production costs do not include internal costs or opportunity costs, and include only external costs consis-

ting of costs of seeds, fertilizers and pesticides, employee expenses, farm machine fees and land transfer fees).

3.3 Calculation of moderate scale According to the marginal namely the the average production costs of each family farm per
balance principle; unit area.
dy/dx = Px/Py From Table 2, Px is calculated at 4812 yuan; Py is the food

where Px represents the cost of material input per unit of land, price, and according to the minimum purchase price of rice in
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2013, the purchase price of middle-season or late indica rice per
50 kg was 135 yuan, then Py =27000 yuan/10* kg. By putting it
into the above formula, 0. 106/x = 4812/27000, x = 0. 6 ha,
namely the moderate scale land operating area per worker is 0. 6
ha. According to Table 1, the average annual total number of ef-
fective labor forces per family farm is 9.5, then the moderate scale
of family farm is 0.6 x9.5 =5.7 ha.
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Fig.1 Trend line and function diagram of survey value

4 Conclusions and recommendations
4.1 Conclusions With Guigang City in Guangxi as a point for
the study, from the perspective of maximizing income of rural
households, this paper uses production function model and mar-
ginal balance principle to calculate the moderate scale of food-pro-
duction-based family farm at 5.7 ha, that is, under current eco-
nomic and technological conditions, 5.7 ha of land operating scale
can create the best economic efficiency. At present, most of the

family farms in Guangxi have not yet reached this " moderate

scale". Guangxi’s current land transfer rate is only 7.2% , 10.6
percent points lower than the national level, and it is the most
critical factor that hampers the large-scale development of
Guangxi’s family farms. It should be noted that China’s current
moderate operation scale of family farms is much smaller than the
operation scale in the United States and Europe. Since the moder-
ate scale operation of land is relative and dynamic, and its size is

determined by a number of variables”™ . Overall, the moderate sc-
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ale land operation of family farm will gradually expand with the
development of social productivity.

4.2 Recommendations (i) It is necessary to improve the ru-
ral land transfer mechanism, and actively guide the transfer of
contracted land to family farms; improve land transfer information
exchange mechanism, build land transfer policy consultation
mechanism, and perfect land transfer price assessment mecha-
nism; ensure orderliness and high efficiency of land transfer, and

¥ (ii) It is necessary

monitor the transferred land and use effect
to steadily promote urbanization, accelerate the transfer of rural la-
bor to non-agricultural industries, and free more land to lay the
foundation for the development of large-scale family farms. (iii) It
is necessary to establish a sound social security mechanism, and
make migrant workers become urban citizens; reform the current
social security system ( including health care, pension and hous-
ing) which is in favor of urban residents while ignoring migrant
workers; abolish the exclusionary laws and regulations on educa-
tion, employment and identity for migrant workers, so that they
can enjoy the same treatment as urban residents”’’ and the transfer

of land is substantially promoted.
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