
44

Vietnam Academy of Agricultural Sciences (VAAS) Journal of Vietnam Agricultural Science and Technology - No.1(4)/2019

Schliesinger, Joachim, 2015. Hill Tribes of Vietnam Vol 
1: Introduction and Overview, Booksmango.

So, Nguyen Van, 2003. Potential of agroforestry techniques 
in upland farming, current situation, and solutions. 
Hanoi Agricultural Publishing House.

�uc, Tran, �ang, Nguyen Van, Huong, Huynh 
�i Lan, Khiem, Mai Van, Hien, Nguyen Xuan 
& Phong, Doan Ha, 2016. Climate change and sea 
level rise scenarios for Vietnam, Hanoi, Ministry of 
Natural Resources and Environment.

Tung, Phung Duc, Cuong, Nguyen Viet, �inh, 
Nguyen Cao, Nhung, Nguyen �i & Van, Ta 
�i Khanh, 2017. Overview of socio-economic 
situation of 53 ethnic minorities [Online], In press. 
Hanoi: Subproject for Poverty Reduction PRPP - 
Committee for Ethnic Minority A�airs by UNDP 
and Irish Aid. Available from: http://www.vn.undp.
org/content/dam/vietnam/docs/Publications/
Bao%20cao%2053%20dan%20toc.pdf [Accessed on 
14 November 2018].

UN, United Nations, 2015. Country report: 15 years 
achieving the Vietnam millennium development 
goals [Online], In Press. Available from: http://
www.un.org.vn/en/publications/doc_details/454-
country-report-15-years-achieving-the-viet-nam-

millennium-development-goals.html [Accessed on 
12 November 2018].

UNU-WIDER, United Nations University World 
Institute for Development Economics Research, 
2017. Rural economic characteristics of Vietnam - 
evidence from the household survey in 12 provinces 
of Vietnam [Online], In Press. United Nations 
University. Available from: https://www.wider.unu.
edu/sites/default/files/Publications/Report/PDF/
VARHS16-report-2017-VIE.pdf [Accessed on 10 
November 2018].

Van, Nguyen Khanh, 2015. Climatic zoning of the Bac 
Bo mountainous provinces and Western �anh 
Nghe. Vietnam Journal of Earth Sciences, 37; 204-212.

Xuan Li, Kadambot Siddique, Festus Akinnifesi, 
Karel Callens, Sumiter Broca, Arshiya Noorani, 
Gunter Henrich, Mba Chikelu, Nomindelger 
Bayasgalanbat & Mahmoud Solh, 2018. Future 
smart food-Rediscovering hidden treasures of 
neglected and underutilized species for zero hunger 
in Asia, Food and Agriculture Organisation of the 
United Nations.

Date received: 9/10/2019
Date reviewed: 8/11/2019

THE RURAL HOUSEHOLDS’ CHOICE OF CONTRACT FARMING: 
A CASE STUDY OF SUBSEQUENT EFFECT OF IMPROVED UPL

AND RICE TECHNOLOGY IN YUNNAN PROVINCE, CHINA
Lu FENG1, Huaiyu WANG2, Sushil PANDEY3,

Yan ZHANG1, Bo LI4, Dayun TAO4,*

Abstract
�e improved upland rice technology (IURT) reduced the pressure from intensifying food production, bene�ted 
the rural households’ food security, well-being and incomes in fragile uplands initially. Meanwhile, contract farming 
boomed and focused on cash crops in southern uplands of Yunnan, China. �is paper aims to identify the possible 
subsequent e�ect of IURT on the rural households’ choice of contract farming. �e survey data of 508 households 
from 2000 to 2004, 141 households from 2007 and 252 households from 2010 were obtained, which were distributed 
from 20 villages in southern upland Yunnan, China. �en, a conventional contrastive statistical description in time 
series was used under the livelihood approach to analyse the signi�cant changes which were induced by IURT. Based 
on the indices of signi�cant changes, the Probit Model was used to analyse the latest choice of contract farming in 
2010. �e promotion of IURT provided an observation of been boosted to saturated, and the livelihood in upland 
rice-based system was signi�cantly featured by sharp decline even abandon upland rice cultivation in subsistence but 
in a smoothly process, and the development of cash crops cultivation was inclined in a larger proportion. However, 
the promotion of IURT increases the probability in the choice of contract farming indirectly. �us, the uptake of 
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IURT is not only a “pro-poor” technology which works on the needs for subsistence initially, but also subsequently 
e�ect on the compatibility with market institutions. Conclusions are drawn with regard to IURT subsequent e�ect 
in general and the implication of the IURT promotion in similar regions, particularly for the understanding and 
evaluation of policy-induced extension in uplands. 
Keywords: Contract farming, improved technology, subsequent e�ect, uplands

INTRODUCTION 
�e important entry point to overcome the food issues 
could be improved by using modern agricultural 
technologies, and these sorts of modern technologies 
will strongly bene�t in poverty reduction when those 
are comparable to the market institutions in particular 
(Scherr, 2000; Estudillo and Otsuka, 2010). Moreover, 
the household bene�t from the use of improved 
technologies should have better market participation 
(Cunguara and Darnhofer, 2011; George, 2014).
Meanwhile, commercialization could be a proxy of 
market participation. Consequently, the improved 
technologies will promote market participation 
a�rmatively. Besides, the smallholders or private 
enterprises could promote the market participation 
decision by ensuring the transaction costs as a 
media (Narayanan, 2014; Balisacan et al., 2015). �e 
primary bene�t for rural households is a reduction of 
economic risk and particular in market uncertainty, 
by opting for providers of seed, inputs, and technical 
assistance (Burch et al., 1990; Masakure and Henson, 
2005; Abebe et al., 2013). �e rural households prefer 
to contract farming are signi�cantly in�uenced 
by policy and infrastructure, geographic location, 
farming experience, etc., and the input market 
uncertainty is more important than output market 
uncertainty in such decision (Charles and Andrew, 
2001; Abebe et al., 2013).
Generally, the uplands are mostly marginal land and 
unsuitable for modern commercial agriculture, more 
importantly, mountain resources are also non-pro�t
nature resources, which will be developed to distant 
markets (Pender and Hazell, 2000; Pandey, 2000). 
Especially, upland rice is the lowest-yielding 
rice production system in uplands and has low 
productivity in food crop production is a constraint 
to participate in cash crops markets in the presence 
of food market failure, which means lose access to 
markets (Boughton et al., 2007). However, the more 
productive upland systems using more fertilizer and 
high yielding varieties, are emerging and contribute to 
productivity increases in the rain-fed environments 
(Atlin et al., 2006; Dusserre et al., 2012; Saito, 2014). 
�e commercial utilization of the uplands generally 
results in the movement out of upland rice production 
for cash crops, even when rural households have a 

large endowment of uplands (Pandey et al., 2006), 
and the contract farming is booming gradually, 
while the mountainous rural households are weak 
in bargaining power and poor economic condition 
(Pokhrel and �apa, 2007).
�e improved technology bene�ts the rural households 
strongly at the lower yield distribution initially as 
a “pro-poor” technology (Vandermoortele, 2003), 
and the higher productivity of improved varieties of 
upland rice leads to a reallocation of resources, which 
does not means land saving and less labour for food 
stable needs, but also the surplus resources in market 
to generate income by cash crops or other pro�table 
activities (Pandey et al., 2006). And the improved 
technologies will reach their saturation points, 
and the subsequent e�ects could be directly for the 
adopters and indirectly for the other growth linkages 
(Janvry et al., 2002), such as the private enterprises 
in contract farming. However, fewer references target 
on the subsequent e�ects of improved technologies 
work on contract farming. �us, this paper aims to 
identify the possible subsequent e�ect of IURT in 
the choice of contract farming, based on the general 
process of livelihood change. 

OBJECTS AND METHODS 

Objects
Yunnan is a typical agricultural province located 
in the south-western China, comprise with 94% of 
mountainous terrain, border with Vietnam, Lao and 
Myanmar respectively (Figure 1). �is mountainous 
area accounts for 70% land area and 45% population 
in China, is featured by vulnerability and chronically 
poor in great majority (McCulloch and Calandrino, 
2003; Chen, 2007). In 2015, the rural population 
of Yunnan accounts for 57% of its total population, 
while more than 30% is categorized as ethnic 
minorities and 12% living below the national poverty 
line. �e percentage of agro-output of total GDP only 
accounts for 15%, and the per capita net income of 
rural households reaches about 1300 USD (Yunnan 
Statistics Year Book, 2016). However, the cash crops 
are well planted in tropical and sub-tropical plateau 
monsoon season categorized like southern Yunnan, 
such as sugarcane, co�ee, tea, etc. the government 
of Yunnan promotes contract farming to drive the 
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development of rural households plantation and 
private enterprises, and the characteristic industrial 
distribution comes into being. �e leading agricultural 
enterprises authorised by the government of Yunnan 
drive more than 2.5 million ha agricultural plantation 
area, while the total cultivated area of Yunnan is 6.1 
million ha and multiple crop indexes is only 104%. 
Apart from the 43% enterprises gather around the 
capital city, there are more than 24% enterprises come 
from the southern regions. �e southern uplands of 
Yunnan are experiencing market economy transition, 
under the context of typical mountain, poverty, 
minority and border area.
Upland rice is an important staple food in Yunnan 
which has over 4,000 years of history. Although 
upland rice only accounts for about 13% of its 
total rice area, it is widely distributed in uplands of 
Yunnan due to its drought tolerance and adaptability. 
However, more than 50% distributes in southern 
border area, it is mostly planted by resource poor 
smallholder rural households and cold climatic 
conditions, and normally rotated with maize in 
subsistence and swidden agriculture. Since 1990’s, 
IURT is promoted as a result in a proliferation of 
policy initiatives in recognizing the importance of 
mountain development in the process of poverty 
reduction and environmental protection. �e core 
technology is improved upland rice varieties, named 
Yunlu 52 and Luyin 46 as representative. �en, the 
terrace construction, fertilizer utilization and farmers’ 
training on upland rice production are supported 
selectively by the local government as complementary 
(Wang et al., 2010). �e policy results in a boost in 
yields and spreading in upland areas of the Great 
Mekong Sub-region countries (Tao et al., 2004; 
Pandey, 2009). �e substantial increase of upland rice 
yield helps reduce the pressure from intensifying food 
production in these fragile uplands by land saving 
(Wang et al., 2010). However, the continued research 
on IURT in southern uplands of Yunnan indicates 
that even though the impact on income inequality is 
relatively slight, and the e�ect on rural households’ 
well-being is robustly and positively, the impact on 
producers’ incomes shows a diminishing trend and 
this implies the IURT is reaching its saturation points 
(Wu et al., 2010; Ding et al., 2011). 

Methods
�e household-level data in this study were obtained 
through a household survey conducted in 5 prefectures 
in southern upland Yunnan, China, all of which are 
located in the main upland rice production area in 
uplands. We selected more villages in Puer prefecture, 

which is the dominant upland rice production area 
with more than half in Yunnan provinces, and about 
30 households were randomly selected in each village. 
�e survey was conducted during 2005 to 2010 and 
the data related to 2000, 2002, 2004, 2007 and 2010. 
We collected household demographic information as 
well as data on land, cropping patterns, technology 
use of upland rice, inputs and outputs for upland rice 
production and cash crops, nonfarm activities, etc. 
�en, the survey data of 508 households from 2000 to 
2004, 141 households from 2007 and 252 households 
from 2010 were gathered, which were distributed 
from 20 villages in southern upland Yunnan, China 
(Figure 1). 

 

Figure 1. Geographic distribution 
of surveyed counties in Yunnan (2000 - 2010)

In addition, the Key Informants Interview to who was 
familiar with IURT adoption was used to understand 
the practical experience and bene�ted in the subjective 
judgment. A conventional contrastive statistical 
description in time series was adopted, for solving the 
“past-present” problem in the analysis of productivity 
increase, income generation, land use intensi�cation, 
etc. Besides, the Probit model was a suitable method 
to estimate the probability that the observation of 
rural households’ choice of contract farming. In the 
case of upland rice agrarian system, the household 
was assumed to accept contract farming (Y=1) and 
un-accept contract farming (Y=0), by considering 
food security, cash income generation, and land use 
intensi�cation, a series of variables that will a�ect the 
decision (Xi) from rural households side. Speci�cally, 
we assumed that the model took the form and used 
SPSS 19.0 to calculate in theory:
Pr (Y=1 | X)= F(Φ), Φ=β0+β1 X1+β2X2+…+βiXi, (β≠0)
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Pr denoted probability of acceptance of contract 
farming, and Φ was the Cumulative Distribution 
Function of the standard normal distribution. �e 
parameters β were typically estimated by maximum 
likelihood. �e related variables were chosen to 
analyse as followed: (1) Proportion of upland rice 
cultivated area (X1): this indicator could be a proxy of 
land-use intensi�cation, and the lower index meant 
higher land-use intensi�cation in market; (2) Upland 
rice yield (X2): this variable directly re�ected the 
productivity increased by IURT; (3) Rice production 
per capita (X3): the lower index meant support in 
food security, instead of food shortage in subsistence; 
(4) Farmer’s income per capita (X4): this variables 
directly re�ected the market revenue as a proxy 
indicator of income generation, and it could be 
�uctuated in the decisions. �e index could be 
higher when the decision of market participation 
was compatible between market institution and 
rural households’ livelihood conditions, or lower 
conversely; (5) Proportion of cash crop income (X5): 
this variable was a�ected by the subsequent e�ect 
of IURT and contract farming in both. �en, two 
questions of particular interest are: (1) How about the 
signi�cant changes of rural households’ livelihood 
in�uence by the uptake of IURT in decade; (2) How 
about the variables experience signi�cant changes 
work on the rural households’ choice of contract 
farming a�er ten years.

Data description and analysis 

Characteristics of sample households 
�e survey in 2000 showed that the families were 
dominated by on-farm work, and the average arable 
landholding doubled more than the irrigated rice-
based system in central China, but the multiple 
cropping indices was still lower by comparison (Chen 
et al., 2013). �e food crops landholding dominated 
the arable landholding, and occupied by upland 
rice landholding. �e rice production per capita 
was higher than the average of grain production 
per capita in China (Li et al., 2014), but the income 
per capita was almost 1 USD per day in poverty. 
Comparatively, the survey in 2010 showed that the 
non-farm working increased 13%, but the on-farm 
working remained on the principle position, the land 
use e�ciency increased a little, and the groups were 
still almost small farmers and single occupation from 
the appearance. However, the food crops landholding 
declined due to the sharp decline of upland rice 
landholding. Consequently, the food crop production 
per capita exhibited a large decrease in subsistence, 
but the income per capita increased greatly. �en, the 
resource allocation was di�erent from a decade ago 
(Table 1). 

Table 1. Livelihood changes of rural households in surveyed villages (2000 and 2010)

Village Year
House
hold 
size

On-farm 
labor 

force (%)

Arable 
landhol

ding 
(ha/hh)

Multiple 
crop 

indexes

Food 
crops 

landhol
ding (%)

Upland rice 
landholding 

in food 
(%)

Rice 
prod per 

capita 
(kg)

Income 
per 

capita 
(USD)

Guangsan
00 4.6 97.6 2.7 0.9 75 45 675 480

10 4 90 3.5 1 31 15 453 635

Mangnuo
00 4.4 96.2 1.1 0.9 76 66 311 173

10 3.8 84 1.8 1.4 72 38 491 267

Laomianzhai
00 4.5 100 1.8 0.9 70 62 346 149

10 3.7 97 1.9 1.1 70 13 337 491

Xiaohuilong
00 4.9 95.9 2.5 0.8 78 59 478 278

10 4.6 84 2.5 1.5 45 17 176 656

Xiyun
00 4.5 98.5 2.2 1.2 71 45 697 734

10 4.8 94 2.8 1.4 48 10 77 821

Average
00 4.6 97.6 2 1 74 55 501 363

10 4.2 90 2.5 1.3 53 19 307 574
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Planting structure change and income distribution 
Since the upland rice was decreased and the paddy 
rice was scattered planting, the maize was large-scaled
planting for most families, and the cultivation of cash 
crops was boosted in further in southern Yunnan, 
similar as in most Asian countries (Gathala et al., 
2015). �e cash crops cultivation in southern Yunnan 
was almost permanent crops, which focused on tea, 
sugarcane and co�ee mostly. �e transition from 
fallow systems to permanent cultivation occurs 
faster if technologies that raise land productivity are 
available, if technologies advances are accompanied 
by improved access to markets; the results can be 
a dramatic increase in intensi�cation if farmers 
food security can be improved simultaneously. 
Meanwhile, the land use intensi�cation could induce 
the improvement in access to market (Pandey et al., 
2006). Secondly, the investigation con�rmed that 
the total income of farmer households increased by 
57% in the promotion stage, but increased by only 

0.8% in the demotion stage. �e income generation 
still contributed by the cash crop revenues mostly, 
but the great change was happened on the structure 
of income (Figure 3). �us, the subsequent e�ect of 
IURT assisted the cash crops in further and bene�ted 
land-use intensi�cation for more market revenue. 

Figure 3. Changes of income structure of surveyed 
rural households (2000 - 2010)

IURT adoption and upland rice productivity
�e survey indicated that the adoption of IURT was 
promoted robustly since 2000, slowed down around 
the year 2004 and lasted to decrease considerably. 
�us, the promotion from 2000 to 2004 was de�ned 
as promotion stage, and the demotion from 2004 to 
2010 was de�ned as demotion stage. �e best upland-
adapted rice varieties produced average yields on-farm 
is 4.1 t/hm2 in southern Yunnan (Atlin et al., 2006) 
and the yields of upland rice can achieve 5 t/hm2 in 
north China and > 9 t/hm2 in Japan (Xie et al., 2008; 
Kato et al., 2009). However, the upland rice was still 
weaker than irrigated rice both in market competitive
and productivity, comparatively. Furthermore, related
research showed that the upland rice is not grown 
under fully competitive market conditions extremely 
(Pandey et al., 2006). Then, the surveyed rural 
households began to abandon the upland rice 
cultivation in 2010 (Table 3), instead of increased their 
agricultural production by changing cropping pattern 

for income increase like in central China (Chen et al., 
2013). For the household who rely on upland rice 
as main staple food, the decline adoption of IURT 
mean to saturation of the improved technology, but 
the abandon of upland rice production is a big risk 
for them if they cannot have enough life security. As 
our analysis had shown, the upland rice productivity 
increased continuously, but the cultivated rate of 
adoption of upland rice decreased from steadily in 
promotion stage to sharply in demotion stage, and 
the upland rice per capita maintained in promotion 
stage and fell down in demotion stage (Figure 2). 
�us, the saturation of IURT promotion was not only 
due to the marginal utility in accumulation adoption, 
but also because of abandoned plantation. The 
subsequent e�ect of IURT on subsistence was weak 
under the market institutions, and rice consumption 
in structural shortage initiated the need of purchase 
in rice market, when the gap should be satis�ed by 
more market revenue. 

Figure 2. Change of IURT promotion and contact farming acceptance 
of rural households in surveyed villages (2000 - 2010) 
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�e analysis under the income quartile in 2010 
showed that the 50% rural households who depended 
on market supply of rice entirely, and the 8.3% rural 
households who consumed more than half of rice 
production by purchasing from market, their income 
distribution was almost balanced. �e other rural 
households who depended on subsistence entirely 
and consume less than half of rice production 
by purchasing from market was unlike, and the 
di�erence in income distribution happened on the 
latter one was relatively higher, even though the 
gap was fairly small (Table 2). Ding et al., (2011) 
proved that the impact of IURT work on income 
inequality is relatively slight exactly. When survival 
rations gradually depend on market supply, the rural 
households’ livelihood will be in market instead of 
subsistence. �us, the subsequent e�ect of IURT on 
income inequality was further slight in market, while 
the income equality development was an important 
factor in the access to market.

Table 2. �e rice consumption pattern under income 
quartile of rural households in surveyed villages (2010)

Consumption 
proportion* 

(%)

Income per capita quartile 
(USD)**

Total
≤426 427 - 

740
741 - 
1270 ≥ 1271

= 0 9.1 7.6 5.3 5.3 27.3
0<C ≤ 50 7.6 3.0 3.0 0.8 14.4
50<C<100 0.8 1.5 3.7 2.3 8.3
= 100 11.4 12.7 12.9 13.0 50
Total 28.9 24.8 24.9 21.4 100

*0-self-su�cient; 100 - entirely purchasing; 
**With the highest  and lowest income of  surveyed 
households as the division standard

Contract farming and rural households’ decision 
�e input of perennial crops supported by rural 
households cultivated in southern uplands of Yunnan 
was relatively insu�cient than traditional annual food 
crops initially. �e cost of inputs per hectare included 
seed, fertilizer, pesticide, etc. of co�ee and tea was even 
lower than upland rice and maize, except sugarcane. 
�is implied that the rural households were still lack 
of capacity for investment management, even though 
the livelihood had been improved like described 
above. �e non-traditional productive chains would 
be necessary to achieve a productive transformation 
which allows a competitive participation of small 
agro-industries in the dynamic markets (Sperat et al., 
2008); the proxy indicator of small agro-industries 
could be contract farming. �en, the survey showed 

that the IURT accumulation increased obviously 
but the acceptance of contract farming was scarcely 
in the promotion stage, and it was conversed in the 
demotion stage. Furthermore, the data from 252 rural 
households in 2010 showed that the acceptance of 
contract farming achieved more than one-third. �e 
signi�cance of such farmers lay not in their numbers, 
but in the fact that they were symptomatic of a new 
economic conjuncture.
�e characteristics of farmers between accepted 
and unaccepted contract farming were di�erent. 
�e group of accepted contract farming tended to 
be marketed, featured by higher cash crop income 
with more landholdings and activity in non-farm 
working, less attention to upland rice cultivation, 
but the income per capita was lower initially in the 
decision. In contrast, the group of un-accepted 
contract farming tended to be subsistence, featured 
by higher poultry income, higher yield of upland 
rice, more landholdings of food crops within upland 
rice in particular, and more upland rice production. 
�en, the selected variables were used to evaluate the 
subsequent e�ect of IURT between the two groups, 
and the empirical results of Probit Model were 
followed (Table 3):
- �e proportion of upland rice cultivated area (X1) 
had a signi�cant negative impact on the acceptance of 
contract farming. �e plantation structure re�ected 
the land use intensi�cation, the lower cultivated 
area of upland rice meant more land for cash crops 
circulated in market, and the land output will be 
speed up by contract farming. In another word, the 
IURT worked on land use intensi�cation increased 
the possibility for contract farming.
- �e proportion of cash crop income (X5) had a 
signi�cant positive impact on the acceptance of 
contract farming. �is variable could be a proxy of 
market revenue proportion in uplands, the more 
proportion of cash crop income meant more market 
behaviour in agricultural production, and further 
meant more transaction cost for rural households 
in market. Once the rural households relied on 
more cash crops as income source, the acceptance 
of contract farming will bene�t in reducing or �xing 
the transaction cost, so, it had higher possibility to be 
accepted by rural households. 
- �e upland rice yield (X2), rice production per 
capita (X3), and farmer’s income per capita(X4) had 
weak negative impact on the acceptance of contract 
farming. If the upland rice yield increase didn’t work 
on land saving for market, instead of increasing for 
subsistence, the variable was meaningless in land use 
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intensi�cation of market participation. �e same in 
the case of rice production per capita, due to upland 
rice was lack of market competitive strength directly. 
Finally, we thought the rural households’ income 
per capita could be functioned in the same direction 

in market participation, but the results indicated 
conversely. �e income quantity was not the dominant 
determinant in the decision of acceptance of contract 
farming, while the proportion of cash crops income 
functioned on it. 

Table 3. Results of decision to accept contract farming 
of rural households in surveyed villages by Probit model (2010)

Indicators Variable Implication* Coef. Std.Err Z Sig

95%con�dence 
Interval

Lower 
Bound

Upper 
Bound

Acceptance of private 
owner investment (Y)

Y = 0; if unacceptable
 Y = 1; if acceptable 

Proportion of upland 
rice cultivated area (X1)

X1 = 0; if ≤ 13%
-0.708 0.301 -2.354 0.019 -1.298 -0.119

X1 = 1; if >13%

Upland rice yield (X2)
X2 = 0; if ≤ 3t/hm2

-0.332 0.314 -1.055 0.292 -0.948 0.285
X2 =1; if >3t/hm2

Rice production per 
capita (X3)

X3 = 0; if ≤ 350 kg
-0.421 0.321 -1.312 0.190 -1.051 0.208

X3=1; if > 350 kg
Farmer’s income per 
capita(X4)

X4= 0; if≤ 440 USD
-0.222 0.307 -0.721 0.471 -0.823 0.380

X4 = 1; if >440 USD
Proportion of cash crop 
income (X5)

X5 = 0; if ≤18%
0.909 0.302 3.012 0.003 0.318 1.501

X5 = 1; if >18%
Intercept 0.872 0.348 2.507 0.012 0.524 1.220

Pearson 
Test

Chi-square 105.268
Df. 95
Sig. 0.221

Note: * Divided by the mean of each indicator.

RESULTS AND DISCUSSION
In this paper, the adoption accumulation of 
IURT since 2000 - 2010 were investigated, and 
the subsequent e�ect of IURT re�ected in upland 
rice productivity, land use intensi�cation, income 
generation and distribution were analysed. The 
results of the study showed that the IURT promotion 
provides an observation of been boosted to saturated 
in southern uplands of Yunnan. Consequently, the 
livelihood in upland rice-based system is signi�cantly 
featured by sharp decline even abandon upland rice 
cultivation in subsistence but in a smoothly process, 
and the rural households is bene�ted in market 
revenue in further, while the development of cash 
crops cultivation is inclined in a larger proportion. 
Furthermore, the subsequent e�ect of IURT is weak 
in subsistence, but promotes the probability of rural 
households’ choice of contract farming indirectly. 
�us, the uptake of IURT is not only a “pro-poor” 
technology which also works on the food production 

and income improvement of the rural households’ 
need initially, but also a sustained technology which 
work on the compatibility with market institutions.
Meanwhile, the choice of contract farming is a 
complicated process of game, with di�erent economic 
variables in each context, both for rural households 
and private enterprises. Especially, the problem is 
occasionally surfaced when the survey is focused on 
the extension of IURT, the variables which is adopted 
in this paper is limited and un-purposively to 
describe the detailed and entire transition of contract 
farming in upland-based system in southern uplands 
of Yunnan, while the survey couldn’t touch further 
a�eld lacked of market institutions. �is paper show 
a seemingly contradictory phenomenon of that 
the accumulation adoption of IURT decreased, the 
upland rice production is even disappearing, but the 
depth pro�le analysis discover that the subsequent 
e�ect of IURT is fundamental in contract farming. 
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Upland rice-based system feed nearly 100 million 
people and almost two-thirds of them resides in 
Asia, even though upland rice may account for 
a small part of the overall food stable, it is the 
essential and irreplaceable component of livelihood 
of poor uplands rural households, which is a fact 
that needs to be taken into account by market 
development. �e improved varieties  of upland 
rice provide an  economically  attractive option for 
rural households and increasing in importance in 
Asia while water availability for irrigation has been 
decreasing. �us, �e IURT has broad prospect for 
promotion in the similar regions, and particularly 
in the poverty-stricken areas relies on upland rice 
production without the IURT promotion, when 
the improved technologies promote livelihood and 
contract farming. Especially, the productivity of 
upland rice still has great potential for improvement, 
although the upland rice cultivation is facing great 
challenge due to lack of market competitive strength 
and competitiveness. �erefore, the upland rice 
cultivation should be guaranteed and promoted 
by public sectors as an important initiative in 
uplands continuously, to enhance the subsistence 
management in further, and support for the contract 
farming when the rural households are still weak in 
investment management in the transition of market 
development.
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SPATIAL VARIATION OF RICE TRADE BETWEEN CHINA
 AND ASEAN COUNTRIES OF 2002 - 2016

Chengwen Song1, Zhiming Zhang1, Huaiyu Wang2,3*

Abstract
Rice is the staple food for both China and Association of Southeast Asian Nations (ASEAN). �e trade between 
China and ASEAN countries has increased tremendously in last decade. �e paper is to describe the in�uence of 
Chinese market on rice production of ASEAN countries by describing the spatial variation of rice trade between 
China and target countries. �e data of rice area and trade in 2002 - 2016 was from United Nations Food and 
Agriculture Organization Statistics Database (FAOSTAT) and analyzed by the Geographical Information System 
of natural breaks method. Since the Belt and Road Initiative was released in 2013, rice trade between China and 
ASEAN countries was increased substantially. However, the pattern of change varied across rice exporting countries 
in ASEAN. Rice area, yield and rice production were all increased in Vietnam because the volume and value of rice 
trade between Vietnam and China was increased sharply. Vietnam has surpassed �ailand to become the biggest rice 
exporter to China. In contrast, rice production in �ailand was decreased due to the decreasing rice area and stable 
rice yield. �e rice trade between China and �ailand was not as stable as that in Vietnam. Chinese market plays 
important role for all rice exporting countries in ASEAN, further study is needed to �gure out the causal e�ect and 
quantify the in�uence and change of Chinese market and policy on these areas. 
Keywords: Rice production, trade development, correlation, China - ASEAN countries
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INTRODUCTION
Rice is one of the most important staple foods with 
labor-intensive requirement in the world (Timmer, 
2010). �is is especially true in Asia and Africa 
where agriculture continues to be a major source 
of employment and livelihoods (Agarwal, 2010). 
Association of Southeast Asian Nations (ASEAN) 
countries are mostly agrarian economy, particularly 
�ailand, Vietnam, Cambodia and Myanmar are 
all main rice export countries and they account for 
nearly two-��h rice production in the global market 
in 2017. Rice provides over 40 - 70% of calorie intake 
in Southeast Asia developing countries (GRiSP, 
2013). Rice income consists of one of the main 
income resources. In Cambodia, rice accounts for 
40% of farm household income (Wang et al., 2012). 
Rice farming contributes substantially to the poverty 
alleviation in ASEAN countries (Feng et al., 2018; 
Cui, 2013; Wang et al., 2012). 
Since 2000, bilateral trade between China and 
ASEAN has gradually deepened, and bilateral trade 
agreements were signed in 2005. However, a�ected by 
factors such as the food crisis in 2008, has always been 
full of challenges. In 2013, China has launched the 
strategic Belt and Road Initiative (BRI) with multiple 
implementation measures including China - ASEAN 
Free Trade Area Upgrade, the Asian Infrastructure 
Investment Bank, the Silk Road Fund, the Belt and 

Road International Cooperation Summit and so 
on (Wang and Xiao, 2018; Tan, 2017). With the 
establishment of free trade area of China - ASEAN, 
the agricultural product trade between China and 
ASEAN countries has been promoted and facilitated. 
In 2016, the agricultural product trade between 
China and ASEAN countries accounted for 14.5% 
of global agricultural product trade value. �e value 
of agricultural products imported by China from 
ASEAN countries increased from 1.31 billion USD in 
2000 to 15.9 billion USD in 2017 (Wang and Wang, 
2018). �e development of agricultural product trade 
bene�ted both ASEAN countries and strengthen 
their agricultural cooperation (Zhou and He, 2017; 
Chen and Liang, 2016).
With the implementation of BRI, the bilateral and 
regional cooperation were both much more active 
than earlier period (Zhou and He, 2017; Chen and 
Liang, 2016; Cheng et al., 2017). �e development of 
agricultural products, especially food crops including 
rice is one of the priorities of agricultural policy 
between China and ASEAN countries in the context 
of Belt and Road initiative (Zheng, 2017; Cao and 
Hu, 2015). China is the largest rice importer and 
consumer in the world. In 2016, China imported 1.62 
and 0.93 million tons of paddy rice from Vietnam and 
�ailand, respectively (FAOSTAT, 2019). �e amount 
of rice import from Vietnam and �ailand accounted 


