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Technical Demand of Commercial Paddy Farmers in
the Context of Labor Transfer

FENG Liang-xuan, Ql Zhen-hong“, TIAN Yun, ZHOU Hui

College of Economics & Management, Huazhong Agricultural University/Hubei rural Development Research Center, Wuhan 430070, China

Abstract On the basis of document research, we summed up factors of technical demand of commercial paddy farmers to four aspects: individual
characteristics of farmers, natural endowment of resources, factors related to risks, and information factor. Then, we put forward relevant hypothe-
ses. From survey results of 241 farmer households in 4 southwestern provinces (regions), by the binary logistic regression analysis method, we
empirically studied influences of the above four factors on technical demand of commercial paddy farmers. Results show that commercial paddy
farmers like simple and high yield cultivation technique best, while individual characteristics of farmers, natural endowment of resources, factors re-

lated to risks, and information factors are major factors influencing different agricultural technical demand of commercial paddy farmers.
Key words Commercialized planting, Technical demand, Influence factors, Labor transfer

Situated in remote hills or mountainous areas and limited
by natural, economic and cultural factors, most areas of
China’s four southwestern provinces ( regions) are backward in
terms of rice production methods and farming system, and pro-
duction benefit is universally low. In recent years, with rapid
development of industrialization and urbanization and drive of
comparative advantages, more and more labor forces choose
to work outside; rice production suffers great brunt; there is a
serious shortage of young labor forces and aging trend of labor
forces is being aggravated; and labor cost constantly rises. In-
fluenced by the above factors, more and more paddy farmers
turn to the self-contained production. Rice is the most important
grain crop in China and its commercial supply directly relates
with China’s grain security. In the context of current much rural
labor transfer, too high labor cost leads to low rice production
benefit""’ | and active use of new technology becomes a major
approach for commercial paddy farmers to adapt to changes of
the market. In view of these, technical demand of commercial
paddy farmers is surveyed, in the hope of greatly enhancing
pertinence of agricultural sci-tech policies and agricultural tech-
nologies, and effectively satisfying technical demand of rice
production. This is of great theoretical and practical significance
to improving production enthusiasm of commercial paddy farm-
ers and guaranteeing normal supply of China’s rice.

1 Brief introduction of documents and re-
search hypotheses

Speeding up transformation of agricultural sci-tech
achievements is the foundation of improving agricultural produc-
tivity and promoting agricultural development. However, at cur-
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rent stage, the contribution rate of China’s agricultural science
and technology to agricultural growth is lower than 40%, far
less than 70% to 80% in developed countries'®!. At present,
domestic researches in agricultural technologies mainly are car-
ried out in two aspects: one the adoption activities of technolo-
gy and its influence factors, mainly including traditional technol-
ogy, adoption of different types of technologies and influence
factors; the other is adoption of technology or demand willing-
ness, mainly including key demand points, order of priority and
influence factors. The highly typical conclusions mainly include;
(i) there is certain difference in the influence of sex, age, edu-
cational level, family population, income and operation scale on
different agricultural technical demands™™®"; (ii) in the case of
incomplete information, risk factor, cost for obtaining informa-
tion, degree of part-time degree, and technical obtaining ap-
proach, affect farmers’ technical demand in various de-
gree®™"'. Apart from these, some scholars carried out resear-
ches on technical demands of farmers in different regions. Re-
sults show that crop cultivation farmers hope that government
can offer free agricultural technical service® ; influenced by in-
come and market risk, farmers in developed regions show
strong demand for modern biotechnology like new cultivation
technology, while farmers in underdeveloped regions show
strong demand for traditional agricultural technological prod-
ucts, such as pesticides and fertilizers, etc'®’. In view of stra-
tegic position of rice in China’s grain security, more and more
scholars start to research demand of rice planting technologies.
It is found that paddy farmers have the strongest demand for
new variety technology and prevention and control of plant dis-
eases and insect pests; the difference in different technical de-
mands is mainly influenced by educational level, age, family
size, per capita income, proportion of people engaged in farm-
ing, information source channel, and whether they have re-
ceived agricultural technical training'™® "',

On the basis of document research and in combination with
qualitative analysis of actual survey, we summed up factors of
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technical demand of commercial paddy farmers to four aspects:
individual characteristics of farmers, natural endowment of re-
sources, factors related to risks, and information factor. Then,
we put forward relevant hypotheses.

H1 . Individual characteristics of commercial paddy farmers
influence their technical demand for rice production.

H2. Farmers’ natural endowment of resources influences
their technical demand for rice production.

H3. Risk (resulted from adoption of new technology) resist-
ance ability of commercial paddy farmers influences their technical
demand of rice production. The higher the risk resistance ability,
the higher the demand for rice production technology.

H4 . Different sources of rice planting technology have dif-
ferent demands for rice production technology.

2 General information of sample farmers

and their technical demands

2.1 General information of sample farmers Compared
with self-contained paddy farmers, commercial paddy farmers
have no clear and uniform definition by now. In combination of
natural endowment of resources and characteristics of econom-
ic development in 4 southwestern provinces ( regions), com-
mercial paddy farmers in this study refer to commercial rice
suppliers who increase their family income through selling rice
after satisfying rice demand of their families. With full consider-
ation of difference in geological environment and economic de-
velopment level, we surveyed 12 cities in 4 southwestern prov-
inces (regions), Kunming and Yuxi in Yunnan, Jianyang, Du-
jiangyan and Chengdu in Sichuan, Guilin, Liuzhou, and Beihai
in Guangxi, Liupanshui, Zunyi, Southeast and Kaili of
Guizhou. We inquired about 600 farmer households, among
whom 241 ones (41 in Yunnan, 38 in Sichuan, 66 in Guangxi,
and 96 in Guizhou) satisfy the definition of commercial paddy
farmers.

Among the commercial paddy farmers, heads of house-
holds whose age is below 20 or in the range of 21 to 30 only ac-
count for 2.5% and 10.4% of the total surveyed households;
those whose age is in the range of 31 to 40, 41 to 50 and above
50 take up 26. 1%, 37.8% and 23. 2% respectively. It indi-
cates that most people engaged in farming are old ones. The
rice production takes on a distinctive feature of shortage of
young labor forces and ageing trend. Among the surveyed
farmers, male ones account for 71. 8% and female ones ac-
count for 28.2% , which is mainly connected with traditional la-
bor division model in rural areas and male ones carry out more
field works; in educational level, 12.2% are illiterate, 33. 6%
receive primary school education, 34.5% receive junior middle
school education, 14.7% receive senior middle school educa-
tion, and only 5% receive college or above education. Survey
results indicate that most commercial paddy farmers have low
educational level; 73. 86% people are (very) healthy and
9.9% are in bad health, which is related to heavy work of rice
production.

2.2 Technical demand of commercial paddy farmers In
the background of much rural labor transfer, commercial paddy

farmers have urgent demand for simple and high yield cultivation
technique (50.6% ) , followed by new varieties (46.1% ), preven-
tion and control of plant diseases and insect pests (45.2% ), new
pesticide (36.5% ), agricultural information technology (34% )
and new fertilizer (30.7% ); but they have weak demand for
technology of testing soil for formulated fertilization and weed
prevention and control technology, as shown in Fig. 1. which is
inconsistent with results of other surveys™ "~ indicating that
technical demand of commercial paddy farmers is different from
other farmer households. Strong demand for simple cultivation
technology and high yield cultivation technology is mainly be-
cause that the rice production belongs to a labor intensive in-
dustry and needs much labor. In this situation, with much rural
labor transfer, the rice production is faced with serious shortage
of labor forces. Survey results show that 28. 98% farmer
households believe that shortage of labor is one of problems
demanding prompt solution in current rice production. In addi-
tion, with much rural labor transfer, rural labor cost increases
greatly, thus simple cultivation technology becomes the one ur-
gently needed by commercial paddy farmers. With rise of rice
production cost, to increase income from rice production, we
have to rely on the yield. Therefore, the high-yield cultivation
technology is also urgently demanded by commercial paddy
farmers. In general, commercial paddy farmers have strong
demand for new rice planting technologies. With further social
and economic development, the demand of commercial paddy
farmers for new planting technologies will also increase.
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Fig.1 Proportion of technical demand of commercial paddy
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3 Analysis on factors influencing major
agricultural technical demand of commer-

cial paddy farmers

3.1 Selection of variables On the basis of researches car-
ried out by other scholars previously, research hypotheses, as
well as our survey, we selected 15 explanatory variables. Val-
ues of explanatory variables are listed in Table 2.

3.2 Research models Based on technical demand analysis
in Section 2.2, we took urgently needed simple cultivation tech-
nology and high-yield planting technology as research objects,
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and established simple cultivation technical demand model and
high-yield cultivation technical demand model respectively for

Table 1

commercial paddy farmers. According to variable values listed
in Table 2, the theoretical models are separately .

Variables and their values for commercial paddy farmers’ major agricultural technical demands

Model variable Definition Value
Characteristics of Gender 0 =Female; 1 =Male
paddy farmers
Age 1 =Below 20 years old; 2 =21 to 30 years old; 3 =31 to 40 years old;

Educational level

4 =41 to 50 years old; 5 =above 50 years old
1 =llliterate; 2 = Primary school; 3 = Junior middle school; 4 = Senior middle

school or secondary school; 5 =college and above

Health status

Natural endowment
of resources

Proportion of people engaged
in farming

Rice planting area
Topography
Factors related to risks Proportion of income from rice

Annual per capita income

Received agricultural technical training

1 =Very healthy; 2 =Healthy; 3 =Normal; 4 =Bad; 5 =Very bad

Total number of people engaged in farming divided by total number of family
members

As per actual value
1 =Mountain areas; 2 =Hills; 3 =Dam areas
Income from rice divided by agricultural income

As per actual value

Information factor 0=No; 1=Yes
or not
Techr_\ology comes from agricultural 0=No; 1=VYes
technical popularization
Technology comes from radio and tele- 0=No; 1 =Yes
phone
Technology comes from friends and 0=No; 1=VYes
relatives
Zﬁgl;nology comes from family experi- 0=No; 1=Yes

Technology comes from seed company 0=No; 1=Yes

Model |. whether commercial paddy farmers demand sim-
ple cultivation technology = ( characteristics of farmers, natural
endowment of resources, factors related to risks, and informa-
tion factors) + random disturbance term.

Model Il . whether commercial paddy farmers demand high-
yield cultivation technology = ( characteristics of farmers, natu-
ral endowment of resources, factors related to risks, and infor-
mation factors) + random disturbance term.

Since whether commercial paddy farmers adopt certain ag-
ricultural technology is a 0 —1 binary dependent variable (1 for
adoption of certain agricultural technology, and 0 for not adop-
tion) , we adopt binary logistic regression analysis to carry out

parameter estimation.
ebo+b‘x

P=W+e (1)

where, b, and b, are coefficient and constant of independent
variable x, and e is the natural logarithm.

When the variables include more than one independent
variables, the model can be converted into.

z

e
= e. 2
146 O (2)
where,
Z=by +b;X; +b, X, +--- + b, X, (3)

In formula (1) to (3), P refers to the probability of commercial
paddy farmers’ adoption of certain technology; b; signifies the

regression coefficient of the i th influence factor; n stands for
number of influence factors; x; is independent variable and re-
fers to the i th influence factor; b, represents regression inter-
cept; and ei stands for random disturbance term.

3.3 Model checking of influence factors We separately
carried out binary logistic regression of surveyed data for the
above two theoretical models using SPSS. 17.0 software. We
adopt " inverse screening" data processing method, specifical-
ly, we introduce all explanatory variables into regression equa-
tions and conduct analogue computation, reject the most insig-
nificant variables of Wald value, then conduct regression, till all
explanatory variables reach significant level, and the final mod-
el estimation results are listed in Table 3.

3.4 Model result analysis

3.4.1 Individual characteristics of commercial paddy farmers
influence their technical demand for rice production. Male and
old farmers have stronger demand for simple cultivation tech-
nology, while those with high educational level have weaker de-
mand for simple cultivation technology, but have stronger de-
mand for high-yield cultivation technology. This is possibly be-
cause rice production is a labor intensive industry. The tradi-
tional idea of " men are bread winners, women are house keep-
ers" is deeply rooted in rural areas. Men shoulder more work in
decision making on rice planting matters and spend much time
and effort in rice planting, so they hope to reduce their work
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through new technology. Older paddy farmers also demand
simple cultivation technology under the pressure of bad phy-
siques and weak physical strength. Those farmers who have
received higher level education do not have adequate time and

Table 2 Estimation results of model parameters

effort to pay close attention to rice production, but they pay
more attention to planting result, so they have higher demand
for high-yield cultivation technology.

Model Variable B S.E Wald Sig Exp (B)

Simple cultivation technology Age 0.305 0.162 3.573 0.059 = 1.357
Gender 0.574 0.345 2.763 0.096 1.775
Educational level -0.779 0.176 19.598  0.000 s = = 0.459
Proportion of people engaged in farming -1.472 0.729 4.074 0.044 % = 0.229
TV and radio 0.787 0.403 3.809 0.051 = 2.196
Constant 0.733 1.058 0.480 0.488 2.081

High-yield cultivation technology Topography -0.594 0.195 9.299 0.002 # = = 0.552
Educational level 0.238 0.138 2.986 0.084 1.269
Proportion of income from rice 1.767 1.006 3.082 0.079 = 5.852
Participation in agricultural technical training -1.212 0.325 13.891 0.000 # = = 0.298
Friends and relatives -0.934 0.326 8.201 0.004 # = = 0.393
Seed company 0.876 0.427 4.208 0.040 * = 2.401
Constant 0.821 0.534 2.360 0.124 2.273

Note: =, = % and % = = respectively stand for significance at 10% , 5% and 1% levels.

3.4.2 Farmers’ natural endowment of resources influences
their technical demand of rice planting. Those commercial pad-
dy farmers whose proportion of people engaged in farming is
large have small demand for simple cultivation technology. This
is possibly because they have sufficient labor forces to satisfy
their demand of rice production. Compared with commercial
paddy farmers in dam areas, those in mountain areas or hilly
areas have higher demand for high-yield cultivation technology.
This is mainly because the topography has a great influence up-
on rice production mode and income. Also, different topogra-
phy exerts influence on form and difficulty of adoption of tech-
nology. Mountain and hilly areas are blocked in information, so
a lot of technologies that have been popularized in plain or dam
areas fail to spread in these areas. As a result, farmers in
these areas rely much on high-yield cultivation technology.
3.4.3 Factors related to risks influence technical demand of
commercial paddy farmers. Those commercial paddy farmers
whose income mainly comes from rice production have stronger
demand for high-yield cultivation technology. This is possibly
because those farmers deeply understand that income from rice
production plays an important role in increase of their family in-
come. In addition, those farmers have the ability of bearing
risks resulted from adoption of new technology.

3.4.4 Information factor has a significant influence on demand
of commercial paddy farmers for different rice production tech-
nologies.

(i) Commercial paddy farmers whose technology comes
from radio and television have stronger demand for simple culti-
vation technology. This is possibly because those farmers pre-
fer to trust in authoritative information from radio and television,
and are more willing to adopt those technologies introduced on
radio or television.

(ii) Commercial paddy farmers whose technology mainly
comes from friends and relatives have weaker demand for high-
yield cultivation technology. This is possibly because use of
high-yield cultivation technology will directly affect yield of rice,
the investment risk is bigger, and commercial paddy farmers

may dare to try only after they have practical feeling of benefit.
At present, rice yield is universally low in 4 southwestern prov-
inces (regions). The average per unit area yield is only about
7 477. 05 kg/hm®, having a big gap with 12 000 kg/hm? in
China’s Super Hybrid Rice " model field" .

(i) Commercial paddy farmers who have participated in
agricultural technical training have weaker demand for high-
yield cultivation technology. From the estimation value, it can
be seen that those commercial paddy farmers who have partici-
pated in agricultural technical training are unwilling to adopt
high-yield cultivation technology, possibly because small cover-
age, bad effect and mere formality of, as well as paddy
farmers’ distrust in current agricultural technical training. Our
survey indicates that only 40.2% of the surveyed commercial
paddy farmers have participated in agricultural technical train-
ing, and up to 62.7% of them reflect that the training effect is
general or bad.

(iv) Commercial paddy farmers whose technology mainly
comes from seed companies have stronger demand for high-
yield cultivation technology. Seed companies have comprehen-
sive understanding of variety traits and rice planting situations,
so they can solve information asymmetry problem for commer-
cial paddy farmers.

3.4.5 The influence of health condition, rice planting area,
and whether technology comes from agricultural technical popu-
larization is not significant on technical demand of commercial
paddy farmers. This is possibly because farmers who are in
bad health engage little in rice production and many samples
with this characteristic are outside the range of this study. Sur-
vey results show that only 5. 6% and 0. 8% farmers whose
health condition is bad and very bad plant and sell rice. Another
reason is possibly that current agricultural technical populariza-
tion becomes a mere formality, the effect is bad, and farmers
distrust agricultural technical popularization. In our survey,
63.49% villages have agricultural technical service stations, but
only 3. 72% and 20. 21% farmers separately think that such
stations play a good and better role in grain production, while
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22.87% and 18.62% farmers think that such stations play a
bad and worse role in grain production.

4 Conclusions

From the above analyses, we can reach following conclu-
sions: (i) in the context of much rural labor transfer, the most
urgently demanded technologies of commercial paddy farmers
are simple and high-yield cultivation technologies; (ii) commer-
cial paddy farmers with different individual characteristics and
natural endowment of resources have different demands for
technologies; (iii) source of rice production technology influ-
ence technical demand of commercial paddy farmers, so differ-
ent agricultural technologies should adopt different propaganda
and popularization methods.
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