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Introduction Data Results and discussion (continued)
Over 4.1 million tonnes of pesticides were used in agriculture worldwide in 2017, nearly The empirical analysis uses data from the Vietnamese Household Living Standard Survey In fruit production3 about 30% of farms have relatively low pesticidg efficier_my scores
doubling over the last three decades (FAOSTAT). Pesticide use has long been important 2016 (VHLSS2016). The survey was implemented at the national level and includes 5520 (scores < 0.6), while mo_st fal’rT.]S. operate cl_ose to or on the best pra_lctlce_frontler_(scores
for the development of agricultural production in emerging and developing countries like farmer households randomly sampled from the total of 33,480 active farms. All agricultural > 0.9). The mean pesticide efficiency of fruit farms Is around 70%, implying that it would
Vietnam. crops produced in Vietham are included in the dataset, categorized as rice, fruit trees, be possible to reduce pesticides used by almost 30% on the average fruit farm.
iIndustrial crops, staples, non-staple food crops, and others. Farms producing rice and fruit , .. . ,
: . : L, P P . P P . P o J Table 2. Evaluation of Pesticide Use in Rice and Fruit farms
Rice and fruit are major crops in Vietnam, and tree crops are selected for this study for the following reasons: (1) While rice farms
they are also dominant in domestic pesticide represent 63% of all pesticide use, the biggest expenditure for the average fruit farm is Sample Shadow Price Pesticide Price | % farms overusing pesticides
ol consumption (VFVA, 2018). While benefits from pesticides; (2) Rice is the primary crop in Vietnam in terms of both area and number of e (1365) 55 E“;lg; T
i L pesticides are important, their costs are farmers, but fruit export growth Is the largest in recent years. co— {1:38}' 5 08 0906 . 8.6';?
el : : : : - . . 36.0%0
L o _ : . L. C N , .
rrefutable Exces_sweb and |mptLO[ier (everT llegal) Since multi-cropping is common in Vietnam’s agriculture, and the data does not separate
USES are concerning because that calses. expenses by crop, we develop a strategy to identify rice versus fruit farms: the income Table 2 provides a comparison between estimated shadow prices and the observable
N ber of o Doison coming from the main crop is required to be greater than 80% of total farm income. This market price for pesticides, by crop. Overall, the shadow price of pesticides was found
- Alalge humber of severe chronic poisoning results in a sample of 1526 observations including 1368 rice and 158 fruit crop farms. to be lower than the market price, indicating overuse of the inputs. By this definition,
cases (e.g. Dasgupta e_t al., 2007) 33.8% of rice farms and 38.6% of fruit farms overused pesticides.
- Degradation of the environment (Toan et al. o
) A, 2013) | Table 1. Summary statistics Table 3. Marginal Effects of Determinants on Overuse
@~ - Inefficiencies in agricultural production
89 reans :, I I . . Rice crop Fruit crop
e S (KlemICk and quhtenberg’ 2008) Variable (units) Mean SD Mean SD Independent Variables (Factors) Rice Fruit
. - Potential losses in agricultural exports (notably Farm Revenue (100,000 dongs) 419.42 19.73 979.33 07.50
AmBObIN the U.S rejection of Vietnamese rice in 2018) Output price (index) 0.984 1.037 Effect Std. Error Effect Std. Error
e Input variables - . f
| and other relevant products (Tam et al. 2016). Capital (100,000 dongs) 3.8 6.54 41.8 5.38 iﬂ“ﬁlﬁ (base: Male) o AL w8 L —-
Land (ha) 1.01 1.64 1.36 0.58 E%E e N e ' ' - '
_ o _ Labor (Man-vears) 0.59 0.45 1.03 0.06 “P‘fr?fiftﬂzij“ qualiiied) 10.004 0106 0373 0330
Thus,.the_re has bee_n_ Increasing mt_erest In the Misg, (100,000 dongs) 123.40 211.82 211.37 23.39 Viddle sehonl 0145 0107 0427 0271
R examination of pesticide efficiency in these crops boticide poicn e €7 e /577 4531 b High school and above 0052 0136  0.785%** 0102
e NG3 i i i i esticide price (index : : . : ;
| e Household Size 0.003 0.019 0.088 0.064
'I|||”|‘”|W” and |dent|flcat|0n Of determlnants Of Overuse. Farm E]]EII‘EICtEI‘IStIFS “Poor” Status {bﬂ.ﬂ'é‘.‘ﬂbﬂl’ﬂ “pﬂﬂ}‘”/] -0.082% 0.045 -(0.208%** 0.106
' However, there has been little research on this Gender (base: Male) 0.837 0.010 0.785 0.033 Off-farm income 0.002**  0.001 0.002 0.003
Sl : .. : Age (integer) 51.12 12.65 53.25 13.11 Credit (base: No debt) 0.040 0.033  -0.322%** 0.084
other Asian deve'oping countries. No qualified (base: 0) 0.213 0.011 0.272 0.035 Region (base: Mekong Delta)
Primary school (1) 0.260 0.012 0.253 0.035 Red River -(.183%** 0.033 -0.145 0.145
: - - Middle school (2) 0.395 0.013 0.329 0.037 Northern Mountainous Areas -0.272%%* 0.026 0.228* 0.133
Source: The Voyage to Vietnam Project High school and above (3) 0.133 0.009 0.145 0.028 Northern & Coastal Centre -0.438%%* 0.024 -0.105 0.111
: : - . . : - : Household Size (integer) 3.93 1.44 4.13 1.43 Others -0.257*%**%  0.034 0.042 0.233
This study investigates etfficiency of pesticide use on Vietnamese rice and fruit farms and Poor Status (base: No) e Y5 0.944 0018 Interaction effects
identifies important factors affecting overuse, using a farm level dataset of the whole Off-farm Income (700,000 dongs) 8.60 26.55 7.29 15.01 Pf";lﬂl? ﬂ‘;hﬂffl** Agﬂ;‘}ﬂﬁmﬂﬁ 0.025 0.027 -0.119 0.081
: : : : .. .. : . : : - N M1 ; Agri-busi -0.035 0.024 0.123 0.098
country. In doing so, it provides the first assessment of pesticide use efficiency in ‘é‘iéffig‘;‘ﬂhfgi‘zE’;{:fse No) 0090 001 o7 o059 Hi;fﬁ % abﬂ:fz*i;;if;img 005 0033 0meH 0127
Vietnamese farming. Moreover, it adds to the scarce literature on the determinants of Region Primary school * Size 0218 0.098 0.328 0312
esticide overuse in aariculture Mekong Delta (base: 1) 0.208 0.011 0.494 0.040 Middle school * Size - L 0.086 i L
Northern Mountainous Areas (3) 0.152 0.010 0.196 0.032 Lulizusis . _ _ 0043 0.108 0.116 0.124
Northern & Coastal Centre Areas (4) 0.300 0.0]2 0171 0.030 Notes: Superscripts *, ** and *** indicate statistical significance at the 10 percent, 5 percent and
M ethodology Others (5) 0.024 0.004 0.044 0.016 1 percent levels, respectively. (1) Simple models without interaction are examined, but worse than
S : the model with the interactions from goodness-ot-fit perspective.
ample size 1368 158 =
The study Is implemented in two steps. In the first step, we use a data envelopment Note: 1 USD =21,138 VND (dongs) in 2014. Base year —2014 for price indexes Table 3 reports estimated marginal effects obtained by the probit model for each crop.
analysis (DEA) approach to examine efficiency scores of output, productive inputs, and Overall, there are several differences between rice and fruit farms’ overuse of pesticides.
damage control inputs like pesticides in the production of rice and fruits, respectively. A Results and discussion Overusing rice farms are more likely to be from the Mekong Delta (the “rice bowl” of Vietnam)
directional distance function is employed to empirically estimate these scores. rather than other areas. Higher off-farm income also is associated with overuse of pesticides
Consider N farms producing output (Y), each uses variable inputs (X), fixed inputs (Q), Figures 1 and 2 show technical efficiency scores for output, variable inputs (V-inputs), in rice. However, farms or households that are considered “poor” are less likely to overuse
and damage control inputs such as pesticides (£). The optimization problem for farm “I" is: and pesticides for rice and fruit farms, respectively. About 69% of rice farms are highly pesticides in both rice and fruit production, indicating a potential affordability issue. In fruit
Max Z’i\’ (B1; + B>; + B3;) Subject to: or fully efficient regarding output (scores > 0.9), while a large group of farms are very production, age, education, and credit constraint are significant factors affecting overuse.
Y2Y'A=> vy, (1+By) (1) inefficient in using pesticides (scores < 0.6), implying considerable scope for
XX A< - Bri)x (i) improvements in the pesticide use. Conclusions
Z Q’A — q (|||) Efficiciency scores of output Efficiciency scores of V-inputs Efficiciency scores of output Efficiciency scores of V-inputs
Y2Z'A<(1—- B3z (Iv) 3 @j U E . j m e j W s 1 The study confirms overuse of pesticides in both rice and fruit production (more than 30% of
Yi=1 (V) LI = ¢ ol = 111 ' | I I L S SN farms in both cases). There Is potential for improvement in pesticide efficiency, especially in
where B, B, and B4 are the technical inefficiency scores of output, variable inputs, and 00 02 04 06 08 10 00 02 04 06 08 10 Co e s veone e e e rice production, which would reduce input costs and also reduce environmental impacts.
. . Cre . . Efficiency Scores Efficiency Scores Efficiency Scores Efficiency Scores
pesticides with respect to the farm *I'; and A represents an intensity vector. Pesticide overuse In rice is more likely in the Mekong Delta than in other regions, but that is
In the second step, we utilize the procedure suggested by Ball et al. (1994, 2004) to Efficiciency scores of Pesticides =Mciclency scores of Pesticides not the case for fruit. It should be noted that the findings for poverty, off-farm income and debt
determine farms who overused pesticides in the sample. Then, a probit regression model : g % . I : o j I could indicate pesticide affordability issues.
IS employed to predict the likelihood of overuse based on observable farm/farmer A e £ o J =l . .. . . . .
attribt?tegsuch 25' ender. age. education. household size economic status. off-farm 00 02 04 06 08 10 00 02 04 06 08 10 Further research, with additional data, Is needed to examine crop-specific pesticide
. b >- 9 'd’l' J¢, di L d reqi ! | nal f ! Effciency Scores | Efficiency Scores availability and price by region to explain the conflicting results for the Mekong Delta.
Income, agrl_ usiness siaeline, cre It COnStralnt, an reg|0n (Ocatl()na aCtor)' Figure 1. Efficiency scores in rice production Figure 2. Efficiency scores in fruit production






