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Estimation of Co-benefits from Pollution Emission Reduction by Eliminating

Backward Production Capacities in Hainan Province

GENG Jing'?, REN Bing-nan', LU Yong-long®, WANG Tie-yu’

(1. Hainan Research Center for Ecological Civilization, Sanya University, Sanya 572022, China; 2. State Key Laboratory of Urban
and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)
Abstract: Industrial structural adjustment plays a significant role in achieving the pollution reduction goals in China. It is an optimal
choice for Hainan Province to promote industrial structure upgrading and build a “national demonstration area for ecological civilization
construction”. The emission factor method was used to estimate co-benefits of pollution emission reduction through closure of backward
production capacities as a result of industrial structural adjustment policies. The results showed that in Hainan Province the cumulative
reduction emissions of NO_, dioxins and mercury were 2 826.0 t-a~', 10462.5 mg-a~' and 280. 8 kg-a ™' respectively from 2006 to
2013, taking into consideration of cement, iron & steel, paper making and solid clay bricks sectors. The impact of eliminating
backward production capacities on reductions of NO_ was not remarkable, but the impacts on control over dioxins and mercury emissions
were significant. The paper provided a new approach for estimating co-benefits from reducing the conventional pollutants and emerging
pollutants.
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Table 1  Phase-out of backward production capacities in Hainan Province from 2006 to 2013
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Table 2 Selection of NO, emission factors of backward production capacities

ol Hejl K F Bl T4 SCHk
TKUE (2K 0.243 kg-t~! AR S B =10 Jit-a ™! (9]
PRk 0.192 kg-t~! T ERER AR < 350 m? (9]
W 1.16 kgt~ HA A [10]
i 1.5 kg-t~! {35 s 4% [11]
SLOE Ak 6.874 kg (T HbRiE) ' BREESHE BRGSO () T2 (9]

2.2 TREBEISHER I TR e

TEAG S IRTE o 7 R HI DAY — e e S HE I
EEESR I 2 B [ 2R B MRS (UNEP) KA Y
0 T 0 ke e A T TR ) R A b vfE TR 2

) (UNEP —mESEs( T HAUY ) F4 A A
ML Qe et AE i B rh 2 2 1 e s e HE i A -+
RS G . R 203K R e kA #
YA P b AR AR A 7= e BT I R s X T 520



2404 2N 5%

B % 37 %

SRR RN i 4R Al , UNEP s 25 T B
A1) BT 5 B HET R AR 7R R AT e AR R 4
T B FH A HE s R - — 3.

i K PAT M, TR H A 32 2 A ik kR Ak
PRk NG A T T R AT N LAY A
IKUe A 7 2 e A HE R Y B /0. UNEP i
YR T HALY BRI S A A 7= i e ) KR
AIHERC P F 2 5.0 pg-t ", 3R E7E AT AR 4R SE 111l
JEE T FH 11038 30 7 2 AL 7. 2 e 2 ] KA HE
BT 0.6 pg-t™". 2011 4F26 FE 35851 v A =
R RATR S T, B T HAE AR — 5K
A P 57 75 A 7 A D 1 R e S HE OB
4 0.518 ng-m " AEPRNTF10 Tt AL E T
KR BB 8 i R HE A IR R 2 K3 275 m’ -

710, 518 ng-m ™ i HE T e BE I B R HE N T
N1 T wg-t ™. AR 2010 4F & FSCER 4 E
TR I 5 7K U8 7 e e 2 DR HE A 55 >R ) 2
5.0 pg-t ™ AHEEA F O T SCER 14 ] S AE
HRIE , PRAEZH 2015 4F % 3R 1) SCF X 42 [E 2006 ~
2013 AEE K7 J5 /K U 7 g e 2 Js HE SO0 53 A
BRI 1.7 et IHERL IR 717 AR LEAG
FARVEA Y I HE B B R ORI 1.7 gt HEATAE
BLOKIR ., S0 R, T s
(IHEBOY T B R R, R PO 2 Al &5
[ A IHE. 2 s A0 Tl ) HE A BT 2 R
K, PRI ) 2 s AR A M A T K AR . % 3
G T AR e S st 16, AN [R) A7 Mk HE ik A
F14) 35 BUH 150 FNAT o A9 A P2k

R3 EKEEFEEITI TR HE A E FE R R

Table 3 Selection of dioxin emission factors of backward production capacities
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Table 4  Reduction of NO, by eliminating backward production capacities in Hainan province/t-a~

1

3k 2006 4E 2007 4E 2008 4F 2009 4E 2010 4 2011 4F 2012 4F 2013 4F &it

ik 45.7 9.3 109. 4 138.5 415.5 189.5 19.4 0.0 1010.3
PRER 0.0 0.0 0.0 0.0 19.2 0.0 0.0 0.0 19.2
HRAN 0.0 69.6 464.0 0.0 348.0 92.8 0.0 0.0 974. 4
g 0.0 0.0 0.0 0.0 31.5 16.5 0.0 69.0 117.0
FLOFEE 6% 0.0 0.0 0.0 0.0 343.7 351.1 10.3 0.0 705. 1
At 45.7 161.9 573.4 138.5 1157.9 649.9 29.7 69.0 2826.0

1) ZKPRAT Ml A= 7 i B KL A 7= HET NO, |, DR TS 2% i i ok ot g

3.2 RIS HER A B K s

B 5 34 Al B TR ] 2004 4F 2K 0 HE i
MAF (UL I-TEQ ) M 10. 2 kg, HEBUE B £ 7E
IEFEBERE . MEAE  AEE IR KR
PRI G Al 2 B A 7 A O L AT AR x
97 Al T nE 2 HE R 0 [ R HE R AT
A th R R HE R R R E R, AN
HRTFREFE AR HLIS Y P75 e By 1A T AR, HR4E 3R
BRI R FIF R 9 POPs“ + 11" {5 Y B i
B 2 ) T AR A ) (3£ 32009 )84 5 ) BYELR,
a7 CHE A R AR L 49 (POPs) “ + —
F ISR AR | P X e 2 4 HE A
il SR 0 B B RS, FERLRI o AR T
BV SR R VR UK TR S TR AR D e 2
. ARYESCHR[ 36 ], 5 2 A e S HE Al

31 %, ¥ M 7 HECIR. 2008 4F 1 A B
HEfCR 4 366. 89 mg (LA TEQ i, FIA)) , &2HEk
V542 e HE A A IEINHES 43500 Sk 1 5540 5
Be . KIeA T WISEAC, B A bR | sk Ak
A B 17 A s

HRAE 2 3 T 3k HE i R 7 A UK Al 1) 95 s =
fi£,2006 ~ 2013 4F-1fF pg 4 A5 75 I 7 B oK 1 45 4F
S IR R DL 5, B s AR R
B RS Z410 111.5 mg, 18] KK 8 /0 25 351.0
mg, 33110 462. 5 mg. B 2/ 2008 4FiE R
B IR SRR (4 366. 89 mg) [ 2. 4 4%, Kef5
5 7 RE X T T A e I HE I ek e Ry
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Table 5 Reduction of dioxins by eliminating backward production capacities in Hainan province/mg-a ~

S sp —

T He—

P/ (HHHE R BB B A K e AR Z 3T
b DX 9 R S 4 ) ) A .

EEREFEEIRE" /mg-a™!
1

17k 2006 4F 2007 4E 2008 4 2009 4 2010 4 2011 4 2012 4F 2013 4E A1t

KR 319.6 646.0 765.0 969.0 2907.0 1326.0 136.0 0.0 7068. 6
Wik 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 10.0
HRAN 0.0 180.0 1200. 0 0.0 900. 0 240.0 0.0 0.0 2520.0
FLOFEE 6% 0.0 0.0 0.0 0.0 250.0 255.4 7.5 0.0 512.9
B (MRR) 319.6 826.0 1965.0 969.0 4067.0 1821.4 143.5 0.0 10111.5
AR (mKAAR) 0.0 0.0 0.0 0.0 94.5 49.5 0.0 207.0 351.0
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Table 6 Reduction of mercury by eliminating backward production capacities in Hainan province/kg-a~

RS

T EE

HEw i B s | T 7 48 X8 0 K AOR HET e IR
82—, A BRI R AOR R = 0.23 . 18I
V5 TP RE R AUOR B TR I i R B 4 2003 AR
BRIRER AR AEHER A L, a8 B 1. 2 4%, B0
.

AR ZE 3 B AR A Tk R AR HE A 744
PRSF K YA T AT 55 55, HECH T B 22 5]
XoF el HE B 10 A% B A 0 A R e Ak iR
AMAP/UNEP A 5 v [ 7K 58 -HE il B35 FH i) HE ik
T0.087 gt ' {52006 ~ 2013 4 g A A5
I RE, SR R AR AR HE RO D N
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Zhang % B 0B T R B R AR HERE B
i 2010 4F A HERCEORE W | VR AP RO IR E R
TR ERHE M D A B . T 8 W5 G X
TR LR LKA TOM 547 T H4E 1 a WU, FL 45
L TOM & i 5 2 BRI AOR T S EAH Y, {1 TCM
FUA B B ZE MR RRAE , i TOM B 22 KRS
IRIYI IR BT RSS2 ) AR i X 7 1] <A1 BTk AR K.
Tseng %41 X REIE GEM W8I % B 5K 76 2 XU
N RYREE B 1AL SR 5 A e T R SR 4 A i E
. REMERA HATKAOR U R, H R E TR
[ B 4 RIS YL Li A B 1A TAE RS 80, Bk M 94 22
I IS Y HE R )

KERHIBE" /kg-a™'

1

A7k 2006 4 2007 4 2008 4f 2009 4 2010 4f 2011 4f 2012 4f 2013 4f it
P/ A 7.5 15.2 18.0 22.8 68. 4 31.2 3.2 0.0 166.3
PRk 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 4.0
P 0.0 2.4 16.0 0.0 12.0 3.2 0.0 0.0 33.6
FOFE 6% 0.0 0.0 0.0 0.0 37.5 38.3 1.1 0.0 76.9
At 7.5 17.6 34.0 22.8 121.9 72.7 4.3 0.0 280. 8

1) K PRATAL LI 225 B IR R = Rl 5 5203 i RV B R 1 4% 2. 5 kg AT
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