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Does Non-farm Sector Affects to Production Efficiency in Vietham?
- A Stochastic Frontier Production Approach—

NGUYEN Thi Thuy Hang (Graduate School of Agriculture, Hokkaido University),
Takumi KONDO (Research Faculty of Agriculture, Hokkaido University)

1. Introduction

The non-farm sector has developed relatively significantly in Vietnam since innovation commenced — the Doi
Moi policy up to the present. According to Hoang et al. (2014), 16.5% of rural households’ work force engaged in non-
farm economy and the share of households’ non-farm income was 29% in 1993. In 2016, the non-agriculture
households occupied up to 46.2% in the total number households in rural area, and the share of non-agricultural income
was raised by 51% (Rural, Agricultural and Fisher Census, 2016). As in many developing countries, rural households
in Vietnam tend to participate in non-farm economy to combine farming with non-farm works for their livelihoods.

The earning from non-farm works gradually becomes an important income source for farm households. This
leads to a question: whether Vietnamese agriculture sector still can keep competitive position in the world agricultural
product market, and how is the production output and production efficiency of agricultural sector according to
expanding non-farm sector? Empirical studies on this issue indicate that the non-farm sector has both positive as well
as negative impacts on agricultural production efficiency and output. The study of Shittu (2014) shows a positive
relationship between off-farm income and production efficiency. The author suggested that the level of production
efficiency is enhanced by diversification of income sources. While in Kosovo, Sauer et al. (2015) found that migration
have a significant negative effect on farm efficiency. They supposed that the adverse effect of migration on farm
technical efficiency come from “lost labor effect”.

In Vietnam, little attention has been paid to the analyses the relationship between non-farm sector and
production efficiency. Therefore, our study attempts to investigate the impact of non-farm sector on agricultural value
added and production efficiency.

2. Methodology

The Vietnam Household Living Standard Surveys 2012 (VHLSS 2012) was used in this research, which was
conducted by General Statistics Office of Vietnam within the framework of World Bank’s Living Standard
Measurement Surveys (LSMS). In the VHLSS 2012, there are 9,399 households interviewed, including 2,703
households in urban area and 6,696 households in rural area. We chose 4,823 households that undertook agriculture,
forestry and aquaculture activities.

The methodology, which we apply in this paper are direct and indirect methods: estimation of value added
production function (PF) and of stochastic production frontier (SPF). Whereby, estimation of production function is a
direct approach that investigates the effect of non-farm sector on value added of primary sector. The stochastic
production frontier analysis is an indirect approach consists of two stages estimation in order to analyze the impact of
non-farm activities on production efficiency. The degree of technical inefficiency can be estimated in the first stage by
estimating SPF model. In the second stage, the effect of non-farm sector on production efficiency can be identified by
the estimating inefficiency model. We choose two non-farm related variables. One is non-farm income and the other
is household head or spouse’s participation on non-farm working.

The main econometric issue that we need to take care is the endogenous nature of participation in non-farm
sector. Thus, we apply an instrumental variable-(1\VV) method as estimation strategy.

3. Results and discussions
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In value added production function model, the result shows that one million VND increase in non-farm
income enhances 0.0023 percent of agricultural value added, approximate 0.08 million VND in average. The off-farm
working of household head or spouse could increases 0.441 percent agricultural value-added, about 16.22 million VND.

In SFP model, all coefficients of inputs have the positive signs and significant at the one percent significance
level. Family labor has the highest production elasticity among all of the inputs with the coefficient by 0.326. Based
on the estimation from stochastic frontier production function, we can get the predicted technical efficiency level of
each household. The average technical efficiency level of Vietnam’s agricultural production is still low by 59.2% and
ranging from around 5.1% to 92.2%.

In the inefficiency models, the estimation reveals that the inefficiency level in terms of output loss decreases
0.0013 percent if households earn more one million VND non-farm income. The participation of farm households into
non-farm sector leads to decrease 0.189 percent of inefficiency level. The results in inefficiency models also show that
head gender, household size and ethnicity have positive impact on technical efficiency. However, age of household
heads shows negative impact. In addition, the estimation result also shows tha

t variables of extension services, supporting policy and credit are not significant at five percent significance
level.

In general, the results show that non-farm variables has a positive impact on both agricultural value added
and technical efficiency of farm households. It is considered that income from non-farm activities contribute to relax
liquidity constraints. Non-farm income make it possible for household to purchase quality inputs or machines for
agricultural production. The households can hire agricultural labor force that is substitute for family labor who is in
off-farm works.

4. Conclusion

Our study attempts to investigate that whether non-farm sector impacts on agricultural production efficiency
and value added in case of Vietnam. The result indicates that the effect of non-farm sector on agricultural production
is positive. The non-farm sector is not only improving household income but also enhancing agricultural income. This
earning is an important capital for farmers to conduct the investment into agricultural production. Non-farm
employment or non-farm income contributes to relax the liquidity constraint and lost labor effect. Non-farm sector
seems to be a positive factor to enhance production efficiency for Vietnamese agriculture.
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Effect of High Yielding Varieties on Production of Smallholding Rubber Farming
—The Case of Indonesia—

Yasuhiro MORI (Hokkaido University), Rondhi MOHAMMAD (The University of Jember),
Takumi KONDO (Hokkaido University)
1. Introduction

Indonesia is the second largest natural producer of rubber in the world. Smallholder rubber farmers account
for 80% of rubber production in Indonesia. Rubber is cultivated on farmlands which are not suitable for paddy,
and forms an important source of income for people in remote areas (Penot 2007).

However, the land productivity of smallholding rubber farmers is lower than those of the government and
private plantations. Low land productivity of smallholding rubber farmers in Indonesia is caused by extensive
rubber cultivation. Further, adapting high yielding varieties (HYV) is quite a task for smallholding rubber
farmers. The government of Indonesia has begun to improve HYV for rubber, and consequently, its use is
spreading. In the future, it is expected that the rubber yield of Indonesia will increase with the spread of
improved varieties.

In this study, we will quantitatively clarify the effect of HYV on rubber production using data on rubber
cultivation covering all of Indonesia. We also qualitatively reveal the factors underlying the introduction of
HYV, based on data from farm surveys.

2. Data and Methods

The data used for the analysis are gathered from (1) Survei Rumah Tangga Usaha Perkebunan Tahun 2014
(SKB 13) and (2) field work. SKB 13 was conducted in 2014 in a sample survey on plantation crops. The
sample size was 46,362 farm household data.

We have specified a rubber production function using the Cobb-Douglas type production function and have
introduced a dummy variable that captures the effect of HYV as a shift factor of the production function. We
specify the function for farmer i as follows:

logY; = Ag + ay - logA; + ai * L + apere - log(Fert;) + apes: - log(Pest;) + apg,,. " Dstim

*+®pert * Drere + Qpp,g, " Dpest + Apg,py " Dseea T €i

Y; is rubber gross revenue(1,000Rp.), A4; is the number of rubber trees, L; is labor input, Fert; is
fertilizer input, and Pest; is pesticide input amount. D, is the stimulant input. Stimulant is a special
chemical material that stimulates trees to keep latex out of rubber. Ds,,.,; indicates whether HYV is used or
not. Dgy, @nd Dg,.q are dummy variables that take 1 if used. Dg,,. and Dp.s are dummy variables which
take 1 when the input amounts of fertilizer and pesticides become 0. ¢; represents disturbance terms according
to independent distributions.

The field work was conducted in the South Sumatra Province, Indonesia in 2013 and 2014.The data
consisted of one year’s farm records and interview surveys of farmers who introduced HYV (Farmer A) and
farmers who did not(Farmers B and C).

3. Results
(1)Production function analysis
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From SKB13, the rate of adaptation of HYV among sample farmers was 13%. In addition, 94% of the
farmers do engage in farming rubber using their own funds. With other conditions remaining a constant, HYV
has the effect of increasing rubber production by 7%.

(2)Introduction of HYV in survey farms

The obstacle in the path of adapting to HYV is high initial investment cost. Farmer A was able to introduce
HYV by logging the old rubber tree and selling it as wood. On the other hand, farmers B and C never sold
rubber trees as timber. The fields of farmers B and C are far from the village road, and even if the trees are cut
down, wood cannot be taken out of the field. For this reason, Farmers B and C could not sell their old rubber
trees.

4. Conclusion

From the production function analysis, it is suggested that the introduction of HYV also contributes to
rubber production based on a study of the data covering all of Indonesia. However, the proportion of farmers
who have introduced HYV was low, and it turned out that the diffusion of HYV has not progressed. As existing
research clarifies, this factor is considered to be a high replanting cost (Barlow and Jayasuriya 1984).Even in
the survey area there was a problem of initial investment cost involved in introducing HYV. Farmers who
introduced HY'V found that they had covered the renewal cost by selling rubber as wood. From the experiences
of surveyed farmers, it is understood that infrastructure investment by the government, in particular, the
expansion of roads, will affect the spread of HYV.

However, rubber work is generally done in remote areas. Therefore, it is not realistic to bring all the fields
next to the roads. Thus, it can be said that continuing to provide credit is important to farmers with fields that
are far away from the roads.
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Consumer perceptions and overall rating for leafy vegetables grown under artificial
lighting in Russia

Yuki Yano (Chiba University), Tetsuya Nakamura (Kyoei University), Satoshi Ishitsuka (Hirosaki
University), Atsushi Maruyama (Chiba University)

1. Introduction

In recent years there has been a growing interest in the introduction of Japanese plant factories using
artificial lighting (i.e., indoor vertical farming) in Russia. However, this sort of emerging agricultural
technology has often faced consumer skepticism in its introductory phase (Frewer et al., 2011; Coyle and
Ellison, 2017). It is indispensable to predict Russian consumer perception and acceptance of leafy vegetables
cultivated in such a high-tech closed farming system before launching them onto the market.

The objectives of this study are two-fold: 1) to assess Russian consumers’ overall impressions of leafy
vegetables grown under artificial lighting, such as fluorescent lamps or LED, and 2) to examine the
relationship between consumer perceptions and overall impressions about such vegetables. To this end, we
conduct a web-based survey and analyze the data using a two-mode word co-occurrence network map.

2. Data and Method

A total of 320 responses were collected using an online questionnaire on the Survey Monkey website in
November 2017 and 289 valid responses were used for analysis. The demographic characteristics of the
respondents are summarized in Table 1.

A 5-point Likert scale was used for assessing the participant’s overall impression (favorability rating) of
vegetables grown under artificial lighting: 1. Unfavorable 2. Somewhat Unfavorable 3. Neutral 4. Somewhat
Favorable 5. Favorable. Then, the survey participants were asked to answer the following open-ended
question (word association task): “What is your view or idea on leafy vegetables grown using artificial
lighting, such as fluorescent lamps and LED?” The text data collected were pre-processed utilizing a text
mining software, KH Coder (Higuchi, 2016), and a two-mode word co-occurrence network analysis was used
to examine the relationship between consumer perceptions and overall impressions. This allows us to guess
the reasons behind their favorability rating.

Table 1. Characteristics of the Respondents (n = 289)

Characteristic n % Characteristic n %

Gender Female 149 51.6 Familysize 1 13 45
Male 140 484 2 58 20.1

Age (years) 20-29 70 24.2 3 110 38.1
30-39 108 37.4 4 83 287

40-49 71 246 More than 5 25 87

50-59 31 10.7 cChildren Yes 164 56.7

60-69 8 2.8 under 12 No 125 433

70 or older 1 0.3 Monthly Under 10,000 25 87

Region of Central 111 38.4 income 10,001-20,000 36 125
residence Northwest 40 13.8 (RUB) 20,001-30,000 59 204
Southern 19 6.6 30,001-40,000 47 16.3

North Caucasus 4 14 40,001-50,000 27 93

Volga 58 20.1 50,001-60,000 26 9.0

Urals 24 83 60,001-70,000 21 7.3

Siberian 26 9.0 70,001-80,000 10 35

Far East 7 24 Over 80,001 38 13.1
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3. Result
As shown in Table 2, roughly half of the survey Table 2. Overall impressions of vegetables grown

respondents have a favorable impression of vegetables under artificial lighting (n = 289)

e s Favorability n %
roduced under artificial lightin lant factor
P ghting  (p y Favorable 59 19.54
vegetables). However, 19 percent of respondents take  gomewnhat favorable 102 33.77
a neutral stance and 27 percent have an unfavorable  Neutral 57 18.87
opinion. This indicates that Russian consumers have ~ Somewhat unfavorable 63 20.86
Unfavorable 21 6.95

different attitudes toward such vegetables.

Figure 1 shows the relationship between respondents’ favorability ratings and frequent words that appear
in consumers’ responses to the above open-ended question (i.e., consumer perceptions toward plant factory
vegetables). Words, such as “good”, “tasty”, “safe”, “clean”, “new”, and “technology”, relatively often
appear in written comments from respondents who chose “favorable”. Some consumers have good
impressions because they think that vegetables produced with new technology are tasty and safe/clean. In the
comments provided by the respondents selecting “somewhat favorable”, “good”, “tasty”, and “safe” appear
frequently again, but words like “interesting”, “try” and “healthy” also relatively often appear. This means

that consumers who have a somewhat positive
have probably

feeling toward plant factory vegetables are e
interested in trying them. Besides, respondents
taking a neutral stance relatively frequently fresh  think
. o feutra o
mention “not _know”, “probably”, and “artificial”, try o aytiicpl .
. - ol nothing contain

meaning that they do not have enough knowledge & P ncl st

. . i
of plant factories. Moreover, in the comments from somew}mhrorabue hgn

. : y o= natural 1
respondents choosing “somewhat unfavorable”, eresting oo g someviiilL orable not_buy
epw e . dormial | grow | s nitrate ]
“not_tasty”, “bad”, “artificial”, and “nitrate” occur - cordition unfible
relatively frequently. Furthermore, “not natural”, ey quality time
not_tasty

“contain”, “nitrate”, “dangerous” and “less vitamins” —c @

. favorable cultivation less_vitamins
often appear in the comments from respondents =

3 ’” new dangerous
who select “unfavorable”. Some consumers have an
- buy
uneasy feeling about the effect of plant factory g HrolBen
price dlean

vegetables on human health.

4. Conclusion

Figure 1 Two-mode word co-occurrence network map

Roughly half of respondents have a positive attitude toward plant factory vegetables, whereas some

respondents have a neutral or unfavorable view. Some consumers cannot imagine that plants can grow and be
healthy without sunlight and/or soil, or simply have an uneasy feeling because they do not know what
producers do in plant factories using artificial lighting. Provision of sufficient information (farming without
sunlight and soil, nutritional value, health effect, use of agrichemicals etc.) is required for gaining consumer
trust and acceptance.
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HiAT : Asian Development Outlook 2017.
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