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Abstract ; In the chemical industry, small and medium enterprises (SMEs) can generate social and economic bene-
fits to the local government. However, SMEs can also be an obstacle to local sustainable development because they
may cause severe environmental risks to the local environment and residents living adjacent to the SMEs. In China,
risk management of chemical SMEs has however not been well explored from a public perspective. Using face-to-
face surveys, this thesis aims to investigate public perception towards environmental risks and management of local

chemical SMEs, and to analyze the main factors affecting public risk perception in X County, Hebei Province (N=
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550). The results indicate that only 10.9% of the respondents knew about the pollution prevention measures under-
taken by the chemical SMEs and its environmental management, and that only 7.5% of respondents knew about the
county Environmental Protection Bureau’ s and the government’ s environmental supervision. About 64% of the
respondents thought that the local environmental quality was deteriorating after the chemical SMEs started opera-
tion. According to the respondents, the chemical SMEs bring more threats to environmental quality and human
health than social and economic benefits. Spearman correlation analyses show that respondents with different levels
of education, household annual income, and living experiences have significant differences in their risk perceptions.
Based on the analyses, three aspects to improve risk management are further discussed including 1) environmental

information disclosure by the government and the chemical SMEs; 2) control over pollutant emissions of the chem-

ical SMEs; and 3) risk communication among the local government, the chemical SMEs, and the public.

Keywords: small and medium chemical enterprise; environmental risk; public perception; risk management

/N >k (Small and Medium Enterprises,
SMEs), fd i th A /NEY G 3 ARl 2 5 b AT
M A R A AR FEAE A GRASE B A 5 58 7 LA
D5 TR /N 28 5% B (T AR R ARl ( 2011 ] 300
5)o 20 HEZ2 80 AEANTE “ 2 Tl /A5G I BUR I
JilT, F Y Hh N RLAR T Al (4 I R & B Al ) il
HITAE , HEA 20 122 90 £E4X, BUR RS 4™ F [
ANV IR T B TR R, 2002 AR E R A (R AR A
FEAEANEE h /N Al A 12 ) e 1 T rh /Al 9 &
J&. % 2008 4 [E PRl e LR, 3 E R /b
oMb =P, 2009 4F [ 55 B £ 55 B ok T ik —
AR FE /I R R B TR (B & € 2009 )
36 T RAE HE /L B e, H AT, 3R
[ Tl Al 99% 2 /N E ™ Herb FR R AT
HB Xy /INRLAE T AR B 99% 2, i /INELAR T A
A AESE Il e vt 22 5 BRI St F ik
e SF T R T EHEAEH], (H i/ NEE T A AR
R T2 A FEMRBEIE 7 J , AT LI 5% A
F AR T T E AR TG G R, X 2 s
PR i 3 ol ™ W, b D7 Sl R R A H LR i B
BT SR, /N T AP I E AR AL Al
T B8 52 B RS Y M A8 R ) PN MR O, e %
A KRB T A A AR 7= BRI B R 3P R, i |
U4 Hb BRG] 5 TR B XU O R AR iE 28 0 R
J& , BT A /INELAR T ARl 5 R 1Y BRI XURS: 2 i h 5%
M by 5 AT HESE R R B R AR S B A AR PR
PR B 2R |, /DN A A ol Bl fe B 52 38 JHE Ff 3 J
RO OGHE o 1A AR/ NBAR T Al A XL
W AT B0 S R 2R A A1) T BOR Al 1 B 45
B HFNBOR T E | R, 23 A XU DA RIS st 7
P PR A ORI

JRURS: DA R i ) 2 A A0 A S 2 0L AU 1 Je
5 ZRBHIAA O KU AT W A AR AT A, R
B2 AR XU, S PR A 80 BIR BT 8 AR IR
B AN, 52 B AR REIE fAE 2 2 TSR N R
ST ELA AR KU AR i P 52 2% ik A
HEFEONMBI IR 22 , 22 A 2 g FPE A KU L
FRBUR AR AR A H/IME T Al
SRFRIFE XU oG, I o S8 A A1 b 1) PR 358 A B i
ANGEE , sl G U 0 B 2 TR A8 i ™ B
Ja SR BURE Al W B IR 55 28 AR AT AT 80 AU VA
i, AR, AU F h/IME T 38 B PR SR |
Al 5 R PRI A8 BRI e ke SR m an ey, T
[ NI EEA RART T, AT IS X BT
IR R G A, B AR T AR e T
PRIE RS S BRI RIAR B, 20 A 52 1 2 AR B 358 K
BRI 2 22, LA O e A Fr /ol AR T
PR XU R I S

1  #H#E5 7% (Data and methods)
1.1 A H AR

AT BEFRIAL A X BAE R A b (0 H
FOR, IAL R B B Al 44 FR), X B T
LB TKRZ O AR 5 1), B 5T 180 km, A 45k
22 H N, X B KD A FWHT S E R E# T 1989 411
BREA AR, 2002 4F 8 BB B il 4k T4
AL A 3 AN A — AR A BT
A HUR) R BRER SR, 90% DL B Ry B A
FE] P KRR [ 3 W] KD 2 il 2 24 i i DY K S A
R 22—, 2011 4FH Tl P2 (8 4 B 1 14%
KD 72w ZE BT AT 7R T K29 900 44 T A,
1.2 BRIEE 55 br

SR FR 002 2 (8 T 3O T M 28 kT 24 v /)N AR
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AT A A XU A TEAB B, TR) 46 53 Ry DU 43« 55—
5 s % N S S Tt |5 S Sl Vi E DO i B
T BN HUVREREE M (8 W 5 55 =38 43 J2: 32 15 & %t
AR T B AU 0 i 5 555 DU R 432 32 Ui 5 % T 34
BRSBTS Lol B A L,

[5) 5 25 X5 52 43 A 7E KD A ) ) DX &) 371 1) SR
FAE NG G R R A FEE KR 6 4
W, 2012 4% 5 H ST % i Rl AL & B 550 453 1)
G, RS A RS 512 0 , A REA S 93.1% , R
FH SPSS 17.0 #A2F(SPSS Inc.) % it 4 2 1 B ds k47
AR 3 AT FIAE e 5347, HI Spearman A G 4317 3k 73
G ALV AN b2l 075 A

2 Z5E8 (Results)
2.1 ZUIEMEAGR

ZH IR SGTEIE 1 PR, 5 X BEA
1325 (B H A, AR YRR A IR A5 B REAR A ) L
B 5 SRR I AR 2R AR
X BRI, WBATS X B NORRIE, b, 215
HREFIAZTE 6 TITCLA T B 61.1% N2 i # &
A EITE 20 4ELA | ,20.5% B95215 F e i — A4
25 TAE, Ui L E2E . 544(63.7%) 4T T
(16.1% ) 54K F1(9.0% ), 3k A HABH 1 /D

2.2 ZUIA A R RS
2.2.1  ZUiZ X EBEAL T I

ZVIE XM AFEAL T B A T, AU 10.9%
()52 V58 B IR . Lt 70% /Y52 15 4 1A
XAl T ML R T /N (] 77.1% W52 U535 91
ANHGE T BARAE = T2 R0, XUl 2 i %
T ARG B IR T i, vl 68 IR B2 4 b ik T
I A T B AT B A A,
60% Z Vi P B BT b T & Ak B Ok i
R, TR 4 K 2 40(87.9% )2 Vi B A K
XU E T Y 3K AR T Al e SR L B
BEHEm T R A B ROK R i O™ 5 Y PR 58 K
B ,67% M2 05 & N AL T d 8 2 10 2 i) 2R
B BURARGS i BLAE DR PABE T i R 419 L AR
1% , Ui R 28052 Ui 35 A R PR30 o it A8 22, A8 22 1Y
F B R R A T A 5 4
2.2.2 ZUIA AN

AR R R (1 ~5 £oR, 1 RERIEFRE,S
REFAEE AR R)XZ U5 & RN (AT T i,
SEANE 1 FR . S2U5E A TS e ln) T DR R
T3 RN BUR & PR DA A 5300 R 2.46 .2.63 , 1k
B0 N ) 1 5 U AS BRIRL 2 v i pe A 852 )
R, UL AZ U ) TR AT BRI . 32

x1 ZHEHSEFHELH

Table 1 Socio-economic characteristics of the respondents
5 i =11 D EEYNER &% E
Variable Proportion Census data of X county
PE5 P 54.4% ,24x 45.6% 3 50.89% , % 49.11%*°
Gender Male 54.4% , Female 45.6% Male 50.89%, Female 49.11% *

16~20 % 1.2% ,21~30 %% 7.8% ,31~40 %/ 27.9% ,

AR ()
Age (years old)

41~50 % 42.5% ,51~60 % 11.6% ,60 % L) I~ 9.0%
16~20 (1.2%), 21~30 (7.8%), 31~40 (27.9%),

15~60 % 66.6% ;60 % LI | 16%*°
15~60 (66.6% ); over 60 (16% )*

41~50 (42.5%), 51~60 (11.6%), over 60 (9.0%)

INETLAT 31.8% ;9 44.4% 5

INFFLLT 23.5% ;971 61.2% ;

HOTRRIE

Educational level

B 13.7% ;K% 1.6%
Elementary school and below 23.5% ; Middle school 61.2%;

FH19.3% ; K 3.6%°
Elementary school and below 31.8% ;
Middle school 44.4% ; High school 9.3%;

High school 13.7% ; University 1.6%

University 3.6%

1 LR 18.6% ,1~2 J1 392% ,2~4 77 31.1% ,4~6 J1 8.5% ,
6~8 77 1.3% ,8~10 J7 0.6% ,10 J1 L) |- 0.6%

KIEFIACL)

Household annual income (RMB)

Less than 10 000 (18.6% ), 10 000-20 000 (39.2% ),
20 000-40 000 (31.1% ), 40 000-60 000 (8.5% ),

FREAFWAIIE 12644 JT°

Average household annual income 12644°

60 000-80 000 (1.3% ), 80 000-100 000 (0.6% ), over 100 000 (0.6% )

T JET X OB 2010 ARSI UCAR A D 2B TR DAL TR R ANBCS AT AR

Note: *Data obtained from the sixth National Census in 2010, ®Data based on the calculation of family members and per capita income in rural areas.
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Mga IR E 250, B LS s Ak T4
M AEFEAT PRI XU A8 BRI, A RE 7 5 25 - ) il

He 8]

Jii IR AM i PR A b A igp R o OG0 R BB 5

) R A i g T A2
Public may tolerate the environmental
pollutions if the chemical SMEs bring
economic benefits and employments.

5 Y R AT L 3 AR A B R

N

YU[a) R, BURF Al R 125 28 AR A T 76038 Bl R ik ok
I 15 ety R Il i,
2.2.3  ZUiE XA FEAL T M EREE XU 05

VI SZ 5 ) B BT T 38 A7 52 Wi 24
WM REtEA 2R BOAWARiE T.) 217,
M) BT o R B AR AT REPE A 2 K7 #IA 4R
UE T MIEAT, 2R RSRAT 2 5 25 1 AT REME A
LR BN NARIT B T 45 24 A ok (At £ ) 25
FLALE)MHLEA Z KGR, & XA
B [0 AT REPEE BB 0% F] 100% , FH 1~11 Fow , H

B
o

IR AEIDSA
Strongly agree

o
Agree

The environmental pollution problems can be

solved by governmental regulation.

5 Y R T LR T ik

e
Neutral

The environmental pollution problems can be

g R

solved by scientific and technical methods.

)R A RN 3k S IR PR3

Disagree

EH AT

Strongly disagree

The chemical SMEs should avoid damaging

the environment in their production

processes.

0%

E1
Fig. 1
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ZipE N YN T IS NER

Environmental values of the respondents towards the chemical small and medium enterprises (SMEs)

Note: The question is “To what extent do you agree or disagree with this opinion?” .

L Bt 2oF 45 AT REYE
The possibility of obtaining social benefits for
the local government.

T BRI T 45 FT RETE
The possibility of obtaining economic benefits
for the local residents.

S R S B Al B vl e
The possibility of affecting residents' health.

SR 2 MR T ] RETE
The possibility of affecting the
environmental quality.
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Fig. 2 The respondents' perceptions of risks and benefits from the chemical SMEs
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1 fRER 0%, 2 13 10% , IR s, 11 U
100% . A T Ud BH 32 153 % AU 260 58 vl BEPE 1) = 1K,
FEE 0% ~30% Z A1 NG, 40% ~ 60% =[]y v 45
70% ~100% Z B Ffm . 25K, HAT 23.1% 1932
VIR T 38 47 5% e J&) [ 20 5% I 6 AT Re 1k R 1%
(T 50% B9 A 25.2% ), TA A 5% i JE] BBl 2R 45 5
AIAETE S R 53.1% (1 2), 23.5% BIZViE AR
T BT RS M g R n] BE AR, AH R M A T 384T
SRR T e = A2 B WS T 59.1% . AR RE
YR A SR 28 T P 2 AL 2 B 25 T Bk s 10 32 D
1215 20.2% F1 23.9% , A8 B 25 B B R F1) 45 7]
REPEMR AN (5 56.3% 1 51.1% , ZU5E N T iatT
I 52 M) A58 o o A s S B AR 5 1) [ 25 4B R 7.68
17,70, %65 T 45 24 by ke (0 4k 25 F1) 35 A28 5% F1 25
([ B0 A 4.30 F14.89, X Ui I 3215 & IA
SR T B A A R A AU 8 378 )R BRI 25

ST BAA AT T s 1 R A5 e xd Bk
fahR ™= A fe H AR A Zm " I VHDIRSL , FH 1~3 43
MFREF R & P R, ZUTE AN AR A
B DA DG IR 15 YL 28 B (A 2 £ 35 B2 B v AR &S
S5 KGR e RAEY)TE e E R
E A 0 62.9% 44.9% .53.9% 51.0% , %
Vi A A= s e RGN 2, R
302% N W HSE ERRE &, A 27.0% HZTiE A
MBS GF R, R T M5 A (57.1%) Y
ZVIE NG EREA, Mo, 218 RoR eI bR
AR AT Yy RS G RAEYTS SRR AR
AEH %, Spearman AH G 43 B 3 W 32 15 # 48 I 15 g
UEGZ | 23 TA Ry i S5 Y 1) f 5 R B bl sy, i L
A WL E ML R (P<0.000), 1t 1 32305 5 1 LR 16 4 001
NN R Z —, IrZii#Eh R4 =
G320 G R KRR B B, X R T A7
VX JE R R B T A O S B T Z AR
AT A 8 XU e T ) 2 1) SR A
2.2.4  ZUTERAL T IR AT BRTSG YL 235 OR 0
I

XFRRHE AL T AR SR BAE O, B 1% 24
M2 i# R TR, 4 KB 32 Ui 0 b fk T
Ak A E B 2 H b HL T 90% 1Y JE R
X2 M AR R T Al B B i AT AN T
fiff . T UL AZ U R 2 PR B A B ) N I AT B
B, BT RAS L BUN A B S T
fife, i LA FRAE TA b 5 R Y PR BE 1) 5 | & T AR 244

R BV 3R, 29 70% 132 5 # 2 8 Bl A R
G R U5 BFid . PR RERAIEDOS A
A A B T R, BT LAAE AT B R H se evk 5
R Z W RRAVEVIFET 0™ [ME(45% ), H2 T RAKIK
SRS Ye JKIG Y TG Y I b TS Y e Bl 4%
VRl FEffe el @ X IR Y82 U &
(11 B A LU R LA 37.1% 3647 T &5 I 6
18.2% WEBUMN 541 5 T gk, Al J& e & o N B3
TR B 6.1% ;384 32.2% BYSZ 15 & K A
o T L E PR ) 0 i ik PO T AN A
PRI T By R 2 B T LR SR
EER b5 RN N2

AR, Z Ui A X AR HERCT T RS K
TR A Tl DX s AL | A AT R o i
WA AE PRk G V5 e [ 0 OB e B s .
UH A T 78 2 Y B Al A R T
BTG Y M BRI — A 1e , ik i = Jr P REH 2 O
XA MR, HA 17.6% KN NAE =7,
49.2% 132 V5 AE AT RAC R B B 5 BUM L Akt
BT AT U R, AN BB A A 21.8% . MWZ i
HIBA B BAE AR F A 55 [ D 1 ok, A Ak
B R SEUT AT, DR i e A S T
Y [R] L, E I 24 b RS AN Al 7E 528 A% A 78 388 58 It
AR AN | T AR ISR B A5 28 AR
o VA3E TR 2 AR 8 AT 2l TR ] R a2 >4 i
JRF TR B S it — F00 A 35 5 i B 3 BSR4
JoE AR BRI o 5 e 3 5 e o FA Al B A S ) {EL
AT R A — 20 B ] i Rl S AR 21
F R SR A L] 53 5 R 35.1% F1031.0% , 52
Vi AT 3% B8 ST N o 1, BOR 7 ) 52 5] 2% B ok
TR PRIRBEET 0 % XA
2.3 AR AR R

SR AAERAE  HR 2 56 % =R & A G R
5 V) 38 SR80 XISy ) (25 40 2 2 M 2 Ak %o XL
IANHPR G AR 3 B 0 32 U5 BRI AR A
AL, SZ V58 B 2 80E TR St 275 SURE
TEFNSZ 1535 W A % 22 00 55 32 1 28 %) XUS: 20 FRAN (B
MY Spearman AH S PR AR KU AN A 52w IR 2%
2.3.1  ZUIEAL S G GERRIE A
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Fe A543 M 54.5% F1 43.1% |, 1 76 22 P v 3k — FE A7)
I3 65.4% F1 66.1% , 2o L 55 M R B B s iy
Ut | X SR AN IR A5 R TR
B Fe MR T R A U E IR — B, AT RE YRR
AR T 5006 5 5 ) B8 A 5 i I A 4
], AZ U5 MRS B, DA ) 52 i BR 5% T £ 1
i B B A B T B 1 A 0[] 3k S [ T L3l
T B A AR D A AR U R T R R 25
()] REPEARAIS

HE SR S PR KU B R e A AR L
B RT3 0 5 A AT TR R JRUISS: S L 2 B e LA
HOE R R R M A ARV AR Y B R 2R Ut
YR A 3 BT A 45 R 02 | 207 A8 3 X0 12 ) A ) XU A
WA BRI TR SEVE (P <0.01), I Z & %

FUE KA, HA S T 38 41 o8 i UK s g, 7T
1B 1 D R AR KT 2808 18 32 1 8 6 R XU i ) =
SENGN, I HIA S ARk XU, R 25 T
R Z RIS AR £, 32 U5 A9 AS TR, X
I 0w AN E AL A AN R] . JEHJEAE KD L T4l
PR A XA R 04 ] g R A A AR
S, RTEAL T A EBERY 52 U5 L rEfk A
PR IA Ry Al T ok Y A R XU TE R (P <
0.001), 47 H | 25 AT REME /NP < 0.001), LA FEAR
AR R R 22—, B FEBE A B i 22 0%
S, AT DA AR B T LA i L, A P o 4R 4K
VAU , PRI R AE A I Z Ui AR T 2
R B Z2 R 25 IR RURS: , B 7] 2 S 35 5 e [) it
B 1 A8 PR 7 ok

R2 ZHEHSEKFHMES KA TR Spearman 18X 57

Table 2 Spearman correlation analyses between the respondents’ socio-economic

background and their risk perceptions

. R PR O SR FRAERR T RARFF Z B 5 AR F 5
A
- Affecting the Affecting the Obtaining the Obtaining the
Variable
environmental quality residents’ health economic benefits social benefits
0.125 0.144
Gender
ER4 . cas . .
0.197 0.163 -0.237 -0.182
Age
-0.198 -0.156 0.229 0.177
Education level
Bl . . . .
. -0.180 -0.161 0.168 0.159
Occupation
RIEFHCA
. -0.289 -0.312 0.233 0.160
Household annual income
13 MAREEAEKTE T P<005,"" P<001,""" P<0.001,
Note: The confidence levels © P <0.05, * " P<0.01,""" P<0.00l.

R3I ZHEMSFZFHESKEMNEMNE Spearman 18X 2

Table 3 Spearman correlation analyses between the respondents’ socio-economic background and their risk values

. AT LA Z G G LEE IEBVEs %N 1//273 V53 A A PR A TR
A2
Vl' bl Tolerating the environmental Solving pollution problem Solving pollution problem
ariable
pollution through scientific methods through management
0.152 0.206
Age
HERE v .
. -0.190 -0.274
Education level
FBEFIA . . -
-0.167 -0.139 -0.183

Household annual income

T3 FOARRMEAEKE © P<005,"" P<001,""" P<0001,
Note: The confidence levels = P <0.05, " " P < 0.01, Tt p<0.00l1.
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232 ZUIHEAEE I

T WA TR 25 28 075 G A IR BSOS e X
BN R 2 —, Dz i E o s s +
B e RAEYTS Y ARG Y 2 TR B (1~ 4 1R 3R R
W2 RNEAT) 5 32 1 AR 0 v R (8 0L 4 A G
Hr(Z 4 f15), Spearman AHK/Hreh B BN . ZUi&
28 P JL R ER  IRAG T ) JE FRLA B RT J R
i858 A ] 1= o N DG 2 3 s o L o Sl
T[] P () R AT LA 3 ok A B RN 5 T v i 5 A
R Z i35 G 315 R R 22 W 25 A T 5 e Jo] ]
FREE RN RAg B () AT REAE K, A R (R R 5 T REE /DN,
TN [R) 7 PR () R AT A3 o Ak 4 RS B0 O 1k i

e BN R AR A A £ 2 2 5 5

3 i}i8(Discussion)
3.1 BUR AP FREEAR B S K A

TEFRE LAY b X 5 BORF 5 S 4 3l a7 v
NI, PRA I 6 Al T 23715 3l 2 M (1 22 55 &
Jret™, Hb /N Al S AR AR O B ESR, 24 1)
BORF ST AP RY ) BN 5 Ak 22 [ B2 24 ) 3R
SR A A PR i AN R . AR BT, A AR
X T B B AR 0TS T, Ak T AR
PR R i A BRI R HERO A B AR K
FEPIfEF NN T 90% 1 Ja BROX 4 M P2

R4 ZPHERBTRRBESHB LIS XM 5K Spearman 18X 53 17
Table 4 Spearman correlation analyses between different types of pollution that the

respondents suffered many times and the respondents’ risk perceptions

SRR L S
Types of the

SR PR A i
Affecting the

environmental pollution environmental quality

SEMRA R AR
Affecting the

residents’ health

T R RAR 25 F
Obtaining the

AR 2 5
Obtaining the

economic benefits social benefits

R Y

] ) -0.759" " "
Air pollution
4 L
. . -0.666
Soil pollution
KA 5 Y s
. -0.681
Crops pollution
PISEYS -
-0.595

Water pollution

-0.745" " " 0.535""" 0.561" " "
-0.644" "7 0.515" " " 0.557" "
067277 0518 * " 0571 *
062177 0414 " 0493* * *

3 MR ERKFE " P<005,"" P<001,""" P<0.001,
Note: The confidence levels © P <0.05, * " P<0.01,""" P<0.00l.

RS ZHERBTERRBESHTLEMESREMNENE Spearman 18X 5 #f

Table 5 Spearman correlation analyses between different types of pollution that the respondents

suffered many times and the respondents’ risk values

ISR L S

Types of the

DR ST BURES LT IS
Solving pollution problem

environmental pollution through management

15 et i A i e

Solving pollution problem

BRARH 13 232 5 G
Tolerating the

through scientific methods environmental pollution

R Y

] ) -0301" " "
Air pollution
45 .
. . -0.353
Soil pollution
KA 5 Y e
. -0.281
Crops pollution
PISES e
-0.237

Water pollution

-0.226" 7" -0.459" " "
-0273" 7" -0.485" " "
-0.204" "7 -0.533" "
-0.184" "7 0512 "

3 MR EF KT * P<005,"" P<001,"""
Note: The confidence levels © P <0.05, © " P <001,

P <0.001,
P <0.001.
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