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Table 1. Scenario settings

Scenarios Description

During 2013-2020, gross regional product (GPR)
grows and energy intensities reduce (in all
Baseline scenario regions), based on the local governments’ goals
in the “12th Five-year plans” (2010-2015) and
“13th Five-year plans” (2016-2020) respectively.

From 2013, the “Air Pollution Prevention and
Control Action Plan” and its detailed rules are
implemented in the BTH area. After 2017, they
continue to be implemented until 2020.

Action Plan (AP) scenario

Based on the AP scenario, from 2016, the
Enhanced Action Plan (EAP) “Enhanced measures of Air Pollution Prevention
scenario and Control in the BTH area’ are carried out

until 2020.




Economic impact of APA policies —

GRP loss

> EFEIAHE S ST A M X GRP A B 201745170 4.8%, 20204F-7#%/>10.2%.
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Table 2. Regional economic impact of APA policies

BTH -4.8 -2.54 -2.9 -0.21 -5.2 -594.4
Beijing -4.6 -3.50 -3.6 -0.11 1.6 5.4 -9.7
AP scenario Tianjin -4.1 -3.39 -3.2 -0.16 -4.1 4.4 -9.1
Hebei -5.1 -2.57 -2.2 -0.29 -22.9 -11.1 -127.5
2017 ROC -0.1 0.41 -0.3 0.01 0.4 4.0 594.4
BTH -8.4 -4.58 -5.0 -0.36 -6.4 2.4 -554.5
EAP B_eiji_r_lg -9.7 -6.46 -6.2 -0.19 1.4 6.1 -32.9
scenario Tlanj!n -6.9 -5.85 -5.0 -0.26 -4.6 4.0 -13.0
Hebei -8.5 -3.83 -3.9 -0.51 -28.1 -12.7 -205.5
ROC 0.1 0.45 -0.1 0.00 0.5 4.1 554.5
BTH -10.2 -5.92 -5.0 -0.49 -8.8 15.8 -856.3
Beijing -9.8 -4.85 -3.7 -0.16 3.1 19.5 -42.2
AP scenario Tianjin -6.7 -6.28 -4.9 -0.22 -10.0 21.7 -22.8
Hebei -11.7 -7.26 -6.2 -0.84 -34.1 -8.7 -155.5
2020 ROC -0.3 0.65 -0.2 0.01 0.7 13.7 856.3
BTH -16.0 -8.45 -6.9 -0.68 -11.5 17.7 -780.1
EAP Bgiji_r_lg -18.2 -7.87 -6.4 -0.27 4.4 23.2 -73.8
scenario Tlanj!n -11.1 -8.43 -6.7 -0.29 -13.9 22.7 -40.3
Hebei -17.0 -9.57 -7.4 -1.00 -45.6 -8.7 -252.7

ROC 0.0 0.79 0.3 0.02 0.9 14.4 780.1
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Fig. 2. GRP growth rates (%) in different scenarios




yetibori:ETad A WA

150
m AP 2017 m AP 2020

. EAP 2017 = EAP 2020
S
(<D}
(@))
- ' Il
<
(@]
=}
g, h_ |ll S _
S " R il

-50

-100

> O K S
FTFFFTEFEFITSTFTFT T TES

Fig. 3. Sectoral output changes in the AP and EAP scenarios compared to baseline scenarios



I+ e B ACHESBU R

Table 3. Reduction rates of pollutant emissions and their reduction targets to realize PM2.5 concentration
targets compared to the 2012 level (%)

Beijing Tianjin Hebei BTH Beijing Tianjin Hebei BTH
SO2 421 424 435 433 519 638 583 586 40.0
NOX 39.7 411 247 286 425 567 356 393 40.0
PM2.5 306 362 286 295 362 546 358 378 35.0
VOCs 16.4  16.6 6.7 10.1 348 368 114 20 30.0
SO2 50.9 533 552 547 603 737 687 68.8 64.0
NOX 49.9 57 389 427 56.7 684 513 543 64.0
PM2.5 37.8 491 448 448 483 70.3 52 53.7 56.0
VOCs 239 239 193 209 534 53 26.7 36 48.0

Emissions Targets

2017

Note: the reduction target data in the last column of 2017 refers to He et al.’s (2014) research based on an air quality model to realize the targets
proposed in the “the Air Pollution Prevention and Control Action Plan (2013-2017)”. Based on this, the 2020 data are calculated according to the
concentration reduction target of 40% in 2020 proposed in “the Ecological Environmental Plan for Coordinated Development of BTH Area”
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Fig. 4. SO2, NOX, VOCS and primary PM2.5emission reductions compared to baseline scenarios
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Table 4. Average costs of different policies per ton of reduced emissions (CNY 10,000)

AP scenario EAP scenario
g SO2 NOx VOCs PM2.5 SO2 NOx VOCs PM2.5

Total 355.8 145.7 179.8 1266.1  538.2 232.4 167.3  1489.6
Structadjust  378.7  413.8 331.0 15114 567.3 666.3  453.7 1652.2
RENal'l End of pipe 0.2 0.1 368.3 1.3 40.7 7.2 511.4 217.4
Vehicles 8.1 88.2 288.2 9.7 106.4  344.8
VOC 2.0 1.3
Total 99.6 58.4 80.2 231.9 115.6 78.7 76.5 261.7
Structadjust  286.0 116.1  1021.1 655.0 4522 232.0 285.4  1792.0
AEEUIIM End of pipe 7.2 6.5 867.3 16.9 4.8 4.2 875.9 9.6
Vehicles 11.2 26.6 407.8 114 27.0 411.8
VOC 2.4 1.8
Total 77.2 88.3 138.8 148.8 87.3 91.2 163.9 185.7
Structadjust ~ 133.7 244.5 264.5 264.7 165.8 3234 3279 394.7
End of pipe 6.9 6.7 1016.6 13.4 5.4 4.3 1012.4 10.5
Vehicles 7.2 44.3 100.4 7.2 442 99.9
VOC 3.1 2.4
Total 95.3 89.3 131.9 192.9 114.6 104.2 141.4 249.0
BTH Struct adj_ust 168.1 230.9 356.0 353.0 225.0 348.1 344.1 561.5
Totoal End o_f pipe 6.9 6.4 993.0 13.9 5.5 4.4 934.6 10.9
Vehicles 8.0 49.7 164.6 8.7 54.3 179.3

VOC 2.6 2.0
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Sensitivity Analysis

Table 5. Effect of changes in parameter values on the change in GRP and emissions in the 2020 EAP scenario

. i Change in emissions
CITEIEe 'r; Regions Change in GRP
parameter values SO, NOX VOCs PM2.5

Beijing 2.82 0.07 1.04 1.02 0.03
TFP growth Tianjin 2.38 0.39 1.16 1.67 0.31
increase by 20% Hebei 1.88 0.30 0.37 1.34 0.49
BTH 2.19 0.30 0.52 1.35 0.43
Beijing -3.43 -0.37 -0.89 -1.04 -0.09
TFP growth Tianjin -2.80 -0.47 -0.75 -1.34 -1.11
decrease by 20% Hebei -1.91 -0.46 -1.07 -1.56 -0.78
BTH -2.43 -0.45 -1.02 -1.44 -0.75
Beijing 0.06 -0.62 -0.80 -1.01 -0.98
AEEI increase by Tianjin 0.18 -0.58 -0.61 -1.70 -0.82
20% Hebei 0.38 -0.07 -0.40 -0.85 -0.91
BTH 0.29 -0.20 -0.52 -0.93 -0.78
Beijing -0.32 0.55 0.61 1.29 1.67
AEEI decrease by Tianjin -0.22 0.70 0.62 1.36 0.17
20% Hebei -0.57 0.11 0.49 0.65 1.03
BTH -0.44 0.22 0.58 0.88 1.05
. Beijing 0.01 0.21 0.27 0.34 0.33
elas“:’i‘fi’tsite':‘f:f:‘ease Tianjin 0.04 0.19 0.20 0.57 0.27
Hebei 0.08 0.02 0.13 0.28 0.30

by 20%
BTH 0.06 0.07 0.17 0.31 0.26
. Beijing -0.06 -0.18 -0.20 -0.43 -0.56
RSO Tianjin 0.04 0.23 021 0.45 0.06
Hebei -0.11 -0.04 -0.16 -0.22 -0.34

by 20% BTH -0.09 -0.07 -0.19 -0.29 -0.35
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» Three key parameters/assumptions are manipulated to test the sensitivity of the

simulation results.

» First, is a higher and a lower (£20%) TFP growth change in the EAP scenario, the policy
scenario with largest shock considered in this paper, since GRP growth is an important
driver of energy consumption and pollutant emissions.

» Second, since energy efficiency improvements contribute substantially to reducing
pollutant emissions, a higher and a lower change (=20%) in energy efficiency (AEEIS) is
also considered.

» Finally, the substitution elasticities between capital and energy and among fossil fuels are
varied (20%) as their empirical estimates vary substantially.

» The effect of changes in key assumptions on GRP and pollutant emissions in the 2020

EAP scenario.

» Unsurprisingly, the TFP growths change has a significant effect on GRP and consequently
impacts pollutant emissions. The change in AEEIs also has an influence on pollutant
emissions, but the impact on GRP is smaller from AEEIs than from TFP growth.

» The elasticities of substitution between capital and energy and between fossil fuels have a
smaller impact on GRP and pollutant emissions.

» The sensitivity results further indicate that these key parameter changes only alter the GRP
and pollutant emissions a little in the EAP scenario, suggesting the simulation results are
relatively robust.
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