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The impact of pesticide use on elders’ medical expenditure through water pollution. ZHANG Hong-liang, ZHAO Lin-xuan, MA
Shu-qi, WU Jian, XU Shang” (School of Environment & Natural Resources, Renmin University of China, Beijing 100872, China).
China Environmental Science, 2023,43(6): 3203~3210

Abstract: With a panel dataset of 23 provinces from 2002 to 2018, a two-way fixed effects estimator was used to evaluate the
impacts of pesticide use on local elders’ medical expenditure as well as on that of elders located in downstream provinces. According
to the results, a 1% increase in local per capita pesticide usage led to an increase of approximately 15.26 yuan in per capita medical
expenditure for the local elders, while the effect of local pesticide use for elders located in downstream provinces was statistically
insignificant. Heterogeneous effects were observed based on drinking water sources. In particular, a 1% increase in local per capita
pesticide use led to an increase of approximately 179.50 yuan on medical expenditure for elders who relied on non-tap water sources.
These results suggested that local governments should continue to implement agricultural and environmental policies that reduce
local pesticide usage, address pesticide pollution within province, and increase tap water accessibility for elders in rural areas.

Key words: pesticide pollution; elders’ health; cost-of-illness approach
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Table 1 Descriptive statistics of variables

B FEARE T bR
EBRYT X (OT) 45308  2950.94 8011.90

A N8 A 2548 o (kg/ ) 154342 1.27 0.60

A B oy NBIRZIE R (kg/ ) 144013 1.22 1.06

ER(%) 154342 93.71 12.91
FIEFWN(T) 59236 17214.67 21266.52

AR i HER B 61492 2.59 0.92

TR KK IR 66832 0.04 0.19

AF52FR GDP(Ji t)
NI — AR (kg/ )

154342 0.63 0.35
154342 13.49 6.33
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Table 2 Tests of attrition bias

@ (@) 3 (C))
- . Sampled More Than
AR Sampled Times
Once
Pestcide0 -0.140 -0.052 0.057 0.069
(-1.46)  (-0.49) (1.09) (1.17)
Pestcidel 0.142 -0.077 0.008 -0.093
(1.54) (-0.74) (0.16) (-1.58)
Self-reported health
—0.086%** —0.038***
condition
(-10.61) (-9.61)
GDP 0.167 0.203**
(1.25) (2.53)
Income —0.047%%* —0.022%**
(-7.16) (-6.73)
SO, 0.033 0.032
(0.44) (0.70)
Age =0.029%** —0.011***
(-46.30) (-36.72)
Constant 2217%%%  5261%**  (0.388***  1.666%**
(9.10) (11.88) (2.97) (6.72)
Observations 23585 18221 23585 18221
R 0.026 0.158 0.024 0.103

:80,. GDP. IncomeZ} AR A3 bt . A¥JGDP.
FBE BN B %4, Self-reported health conditionf{3& 32 15 #
1 1 B AR 5 A IR 10, A ge AR R AT B R Hh I T SIS N T A
[ 52 250 I VAR J3E ] 58 2 L. *%#P<0.01, **P<0.05, *P<0.1,$55
7R wefE, .
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FE T L s b K v i B R 154342, 58 Ak
RIFEA KR 86822 7EFT AT AL B AR SE B R MFEA
A AR B AR B T SO R LE B 11.9% . 4F
AR B0 22 s D5 JB i B I R v, 3 s
HI PR A AR A5 i PR G iR 4R SE A T IR B 7



3206 o

A 43 %

F B BIR TR GRFEAT- IR 88.56 X, 52 Ui
BUT3E 1 TR 7™ I R ARG, R AR AN UG S
iR AR AR O, IS0 W A B Ak T i 1% ) .

Z W AP IR (D) BEE N IR AR
f BE B SR AT A 5, 5 R LR 2.3 AR
Sampled Times k52 Vs & (5 FE A H B 8L, 1T
Sampled More Than Once 4 — 73 RAF &, 52 i H 1E
FEATHILZ T — R EL 1,45 W 0.45 3 o 75
AR BEE R iR A B PesticideO. Pesticidel
A S S S U7 AR REAS T IR R DL S
VIFAEREAR T2 L2 T IR, T U A
ARG & BEALI, M0 BEATL AR A $50FE I AN 23 s KA
Y i % 1) R
2.3 flirhgik

12 3 H1(1)~(4) n] W, Ak 2548 FH 1Al o H R 2
TEA R E T 2R /DAE 5% 1) 8 KT
25T WA 2548 H Al T R BUS A B3 A A
AR B 5 DUAF R AN EAE g AU [m] ) Jo AN
AR A T R BRI

*3 EREENLZERMGITER

Table 3 Coefficient estimates from the panel fixed effects

model
() 2 (3) “
Pestcide0 0.308** 0.350%** 0.399%#* 0.517%**
(2.479) (2.768) (2.921) (3.504)
Pestcidel -0.103 -0.154 -0.208 -0.143
(-0.782) (-1.157) (-1.360) (-0.905)
Self-reported
health condition 02947 02977 02957
(20.89) (19.28) (19.17)
GDP 0.0988 0.206
(0.528) (1.058)
Income 0.0499%%%  0.0419***
(3.375) (3.007)
SO, -0.129* -0.0538
(-1.666) (-0.670)
Age -0.000806 0.00742
(-0.0534) (0.502)
Constant 5.992%** 5.285%%* 4.544%%* 4.389%**
(125.3) (88.15) (3.599) (3.489)
Weight NO NO NO Population
Observations 42028 38146 33777 33777
R 0.182 0.213 0.218 0.807
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Table 4 1V regression results

(€] 2

A RIS RIS
Pestcide0 1.523%** 1.163%**
(4.45) (4.25)
Pestcidel 1.324 0.431
(0.71) (0.94)
v Relief degree * Year Relief degree * Sunshine
dummy duration
Weak identification test 26.47 84.06
Control variables Yes Yes
Individual fixed effect Yes Yes
Year fixed effect Yes Yes
Observations 17896 17896
R 0.193 0.211

2 AT RASR I B Z5 AL B ARG b
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Table 5 Heterogeneity analysis from the panel fixed effects

model
(O] (@]
Akt SIS SIS
Pestcide0 0.248* 6.083**
(1.65) (2.41)
Pestcidel -0.161 5.628%%*

(-0.93) (2.59)

Self-reported health condition 0.288*** 0.290*
(18.06) (1.79)
GDP 0.214 2.615
(1.06) (1.03)
Income 0.072%** 0.117
(4.81) (0.98)

SO, -0.197** -1.337

(-2.04) (-0.80)
Age -0.003 0.028
(-1.03) (1.16)
Constant 4.350%** 5.495
(8.12) (0.79)

Sub-sample Tap water Others
Observations 963 28066
R 0.309 0.188

X TR K KI5 A AR B R K [ 22 AR R A4, A
R T 8 3 AR 2948 F 1Al v R B AE 5% 5835 K
SRR R KK IR A AR B RIK 2 R R R I s
IR BIARE S RIEA O AR 248 H =15z m, H
ARG AR 2 A FH R 1R R ) B R R AR U, AN AR AR 24 A
M SR A 1%, 4 S A ICOH K KR A 4E B >k
IKIFZEAE N FAR BT SCH G N2 179.50 6,483
IR AR AT R A 1%, 5 S A A T
IKYE A AE A SRIK 2R N I AE B 7 3 H 3 gy
166.08 TG.

2.6 I ST S R b

2R H CLHLS-HF 4 rh 43 0 5 47 5
BB A T A 2 A RS2 U5 1T T AR B B 9T
SRR,

% 6 HI()~Q) 7 kI 12 BRI S AEREEETT
SCHE Ky BRI A 1 4 SRR W A N 1k 24 4 ] 4
e 1%, AR ZHEN DT 12T SRS
0.448%, fF B B=J7 3 2 1 0.824%.
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Table 6 Coefficient estimates of inpatient and outpatient

medical expenses

(O] 2
A RIS fEReEEyT
Pestcide0 0.448* 0.824%**
(1.646) (2.780)
Pestcidel 0.177 0.00435
(0.490) (0.0105)
Self-reported health
0.437 -0.372
condition
(0.915) (-0.585)
GDP 0.0402* 0.0579**
(1.684) (2.380)
Income 0.157%%* 0.299%**
(5.859) (12.49)
SO, -0.00147 0.0671
(-0.121) (1.066)
Age 0.0575 -1.065*
(0.634) (-1.764)
Constant 6.234%%* -5.279
(5.637) (-0.934)
Observations 14636 20178
R 0.076 0.122
2.7 @il
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