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Preface / |7 5

These case studies were developed as part of the Sino-Norwegian project “Planning for Cost-
effective Environmental Risk Reduction in China”. The Ministry of Environmental Protection,
P.R. of China and the Norwegian Ministry of Foreign Affairs via the Norwegian Embassy in
Beijing jointly finance the project. The project is carried out over the period 2012-2016 by a
Norwegian consortium consisting of Vista Analysis and CICERO (Center for International
Climate and Environmental Research in Oslo), in cooperation with the Chinese Academy for
Environmental Planning (CAEP) of the Ministry of Environmental Protection (MEP).

AR A S T R AR B AR S R T R ) Rt v R A 5 IR B s A )
RRY DH PR o ZIH B A AN LA E RS LR SRR A AS 5 GRE R
B AL A LRI B, T H 7E2012-20164F (A T, H R g i) R K F 7E HL R sz 55
M (Vista Analysis) 1B [F Br g FIEA BT Fo 40y (CICERO)  ZH B I & 44 5 H [ 34
BORPHF B E IR ALRIRE (CAEP) HAETERK.

As part of the project, the case exercises in this report have been developed for use in
workshop trainings with staff from Environmental Protection Bureaus from the project’s pilot
provinces (Jiangsu, Guizhou) and pilot cities (Tongling in Anhui province and Anshun in
Guizhou province), as well as representatives of relevant departments in MEP and CAEP.

A T SR BRI GRS T H AR 7, A H sl E . (T3 A
D) MREIRTT CRBCR BTSN A LT B R TAEAN G, PR A R
A e [ PRSI e R AR S B T AR AT H I

An account of the theoretical basis and methodological procedures for SEA and CBA can be
found in the Chinese book “Application of SEA and CBA methodologies in environmental
planning” (Zhao et al. (2010), China Environmental Science Press), which has been published as
part of the first phase of this project. The book is a condensed version of the thorough account
of methodological procedures in the English report “Guidebook in using cost benefit analysis
and strategic environmental assessment for environmental planning in China” (Econ Report
2011-023). All project material is available at the website http://www.vista-
analyse.no/en/projects/planning-for-cost-effective-environmental-risk-reduction-in-china/

KT Bl W PR T VAN AR AR R 8 2 i F RS JE AR R R e, 52 b [ AR
CHRBE PR PP AN A B 2 A AT T VEAE IR SRR TR R Y OGRS 555 38, TR E AR
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BEIAPPEEAT P A B RLRITE ST (L5 2011-023) 32 H AN 7 VAR 7 1R
W o WS SIHARMTEMEL, BV http://www.vista-

analyse.no/en/projects/planning-for-cost-effective-environmental-risk-reduction-in-china/
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1. Introduction / # &

This report contains two cases with exercises on how to use Cost-Benefit Analysis (CBA) and
Strategic Environmental Assessment (SEA) to reduce environmental risk in China. Each
fictitious case is followed by a list of questions and a section providing the suggested answers
to the questions (for some cases, there are several possible answers). The cases have been
designed so that it should be possible for a group to read, discuss and answer the questions of
one case in writing (e.g. power point presentation) within a time period of 3 hours. In addition,
there should be 2-3 hours for presentation and discussion of the answers, depending on the
size of the class (the more groups, the more time needed).

FAREOE WA ROIZ], BRI ARG BT (CBA) FIIE AT F
i (SEAD SKBEAR A B T AR S RS o X AN G2 BRI R, 8> S 01 Jm S B A 11 e
PR LSRR A R BT, A2 MATREME ) 1A ROl it
PR/ G AT LT IR e, JFIRAERT I AR N U B 5 ZE [ ) 1)
WikZ) £ 2-3 NN NBEER LT s BIEEGFIT K. hh, &
N2 F9T B 1) L 7 A Y I 1]

The cases are fictitious but designed to match a stylized Chinese context and provide a
platform for discussions of typical SEA and CBA issues and executing SEA and CBA analyses. All
numbers are fictitious and provided for the sake of the exercise. In some cases, scientific
background articles are referred to, as is explained in chapter 2.3. As in real life, not all
relevant information is always available.

XA GG EIR A HEAUN, (EZEA I B R i R i o S R R AR, T HL
B AL 71 18 MR SEA A CBA [A] JBU4AAT SEA AT CBA 73T HIF- G o Iirfy I8 41 /2 JE
FRy, AR T2RT B . REEERBIF S KB T — Ry 5rnil, BARLE 2.3 B
B EEIEH, FFARMBERIREUIA IIAHE R .

The cases have been developed with government planners at city, provincial and central levels
in mind. There are no particular prerequisites, but in general terms the level presupposes at
least bachelor level knowledge in environmental science or related subjects such as
environmental economics. Basic knowledge of and access to Microsoft Office or equivalent
software is beneficial to support analysis and presentation.

ES01PiY e NINIDPEIEROE SIS E T ESE /RIS PR NI AR SR N5 |
etk 4F, (HZ—RBORW TR EN B BAREREESH Ll (A RLErE) AR
ERIEIRKSE . B I R A F UK Office B BUIR) R 1A B T-2EAT 70 B A R

1.1 How to use the case exercises in a training session

I EE RS YIER_EAE A SRB145

When using and developing this material in the workshops, we suggest using modern
pedagogical principles to foster learning and integration of skills among participants. While it is
possible for the reader to study the cases and answer the questions alone, the learning effects
may be better harvested through group-discussions facilitated by an experienced SEA and/or
CBA practitioner. Please note that the task of the facilitator is not to provide the correct

Vista Analyse 12t 5% 73 #7 H 0 5
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answers to the questions, but rather to guide the discussions by providing clarifications and
asking appropriate questions.

FERF IR L AE ] R ZR ST AR, AT BSOS FI 0 4 R BOR e 32 I 2 5 27
IFEIRMRILRE . L G RT DU B 24 5] BT [R5 (R, SR IMTAE & AT 22560 (1) SEA A1/
i, CBA B5 IR & FREAT/NLITE, ARG RS ROl RE A TRV RS I 24
MIAE SR BEIE AR R 58, T2 52 A G I D AT e, ATt N SHE EAT H

B
~J o

When conducting the training exercise, all participants should have nametags indicating name
and position. This will make direct communication between participants easier. Nametags
should be in English and Chinese, if there are non-Chinese participants. The participants should
be divided in working groups, mixing participants so that participants from different regions
and cities are put together and can learn from each other in the process. The recommended
size of a group is 5-6 people.

THREENZR AN, a2 5FHMA R HEARNAE KA. X ES 5% Bi%iNE
EREINA S HAEARTEAS %, AMNHATECHRESHS. REAFBX
M2 5HEPMIRGER, 2NN BHER B ARMBX AT 2 5% 251, JIf
FERRE P E FHEWAB NS £6 A

The exact time it takes to carry out a training session will depend on several circumstances:
The number of participants in the training, the number of working groups, the degree to which
translation services is needed, the discipline of the participants, and the ability of the
facilitator to control time. It is important that the facilitator guides the process to capture high-
value work and discussions, and cut short less constructive work and discussions. The
responsibility for time keeping lies with the facilitator, and the facilitator should adapt the
process as he/she sees fit at each session. Note that some of the questions in the cases are
“easy” and should be handled quickly, while others are “difficult”, require more time, and
involve options that should be discussed.

— AT DI AL TR B 54 R /MIDRCER . XY
BRSO TR EERLE . 25 AR DL BRI RE TR B0 TR AT i S 0. B
GBI, B B A S R T . AR SR B, X T
s LG % MR, BOREAIE X THCARELEL <A M, HEEL
QERTN B2

Each case exercise may be the subject of a full day training session, especially if the participant
group includes more than 18 people (3 groups) and there is some need for translation services.
This would give time for presentation of the case and work in groups before lunch, and
presentation of answers and discussion after lunch.

FEARBIZ I Tl HE— RIS g, THESZ 5 AT 18 A 34D , HF
BRI . T RLZ2HE B A A RGNS AR A e B R

It is also possible to carry out each exercise in shorter time, for instance 4 hours, if the group is
not too big. This requires good preparations and strict time keeping by the facilitator, as well
conscious adaptation of the process according to the needs of the group. When using an
English-speaking facilitator time for translation must be kept low, for instance by having
prepared bilingual material in advance. The number of questions for each case should also be

6 Vista Analyse 37& 573 #r A0
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reduced slightly, with a focus on the core issues, and presentations should be short. Such a
session could be carried out with presentation and group work in the first session (for instance
8.30-10.45), and presentation and discussion after a break (for instance 11.00-13.00).

WERSH5HNBARIBZHE, SRZEEA ATREAEE AR T N 5ER,  EbanPy s
o XFHE R R BT AT, AR HE 2% 20 7 B 2 B I i AR A H A
B, RPN CASERE, BRI UL &5, flan, wf DIRRTHESXGE R R, %
ZEAP) T ) 0] AU FE S R D, SR EEAZ G A, HLIEOR R TR N R R s, R
FEAT LR 22 HE: 55— 8 (. 8.30-10.45) SEEAZH N TAE, fREJE (.
11.00-13.00) 5EIE R AL

Note that the largest learning potential lies in the group discussion session and it is important
to set aside time for discussions. Training experience shows that too much time should not be
set aside for group work. It is better for the group to have relatively short time and be forced
to work effectively, than for the group to have a comfortable amount of time. It is important
to “force” the group to make decisions on how to solve the questions, even if relevant issues
can be discussed further. In addition, in real life there is often not enough time to explore
issues to the extent one would wish to, before recommendations or decisions are made. A
general rule of thumb may be that at least the same time should be set aside for discussions
and calculations, as is set aside for group work.

FLERME, DA IRRIRE IS, A 0B S REEAT/NMAHE
ERNERBER, ANOYHANA TAFE ML 20 H, maizgs NE 2K E, B
fATTASE S R A, RXARIZ E e N R 2 B (B BOR G5 2 . “oiaa” /NEAE I
fif R ) A SRR L, AR A RUE W] LAE— B0 . RSB, R4
B R TE B8 VA AL I TE) gl )RR AT R WG A I TR R R . — 2% ] B 226002 0 7T g
e, BRI H N AR R R A [R]2EAT ] R A5

The following table is an example of how a training session for either SEA or CBA may be
conducted, including indicative timing for the different phases and the different
responsibilities of the facilitator and the participants.

TRAAMRES T SEA B CBA B IURFEZ Wi BARTT /Y, BLAEANRIB Y B 8] 22 H
PR B INTAN 22 53 AN R A 5T
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Table 1.1: Case exercise manual / & 1.1: ZHIZ4JIEE

Role of facilitator
B )IHER 53

Role of participants

Y
2 MR 5T

0.

Ahead of
training
session
PRAET AT

I [f]

Disseminate the case study and

Methodological foundations
earlier in written form to the
participants

A5 R AR A 1) 2 S UK
SV ORI e o)At Ty
%

Read through the case as

well as the relevant
theoretical and
methodological
foundations.

W V2451 DL S AR DG A B i
O 51k

1. Introduction
Vil

15-20 min. / 30-40 min.
15-204) 81 8 30-40 734

Please note that if translation
is required, the time required
is higher: 30-40 min.

EEE, WEARFERE, R
TR ()42 39 10 230-40 53-8

o

Go briefly through the theory
as well as the case in question.
Then go through the plan and
timing of the rest of the
training session. Check with the
audience whether anything is
unclear.

TR R DR R )
F, ARG AT R AR URTE B
Sy AT (R 22 A, R
FRATAM AL,

After the presentation, divide
the participants in groups with
—ideally —a minimum of 4 and
a maximum of 8 participants in
each. It is normally beneficial if
each group consists of people
with a variety of backgrounds
and competences in order to
create the most fruitful
discussions.

BRI S, X AT Ay
H, #MEENE, BHAD
TaN, N8N, mifn
RAEAA B FRTE) A
Re IR R, IXAERHE R
AR

Pay attention and take
notes.

EREYTE il

2. Group
discussions
INR TS

2 hours
pXNiN

Encourage the participants to
apply their own relevant
experience and to be conscious
and explicit about why they
develop their answers in the
way they do.

SR RS H CRHRE
5, ARIEMIRIRE ST
LBEE AR

Remember that the training is
about participants learning how
to apply a working method in a
consistent manner according to
context and available
information incl. experience.
HEALER I E IR R
SR AR 1 AT A
BABAENMNER, HEa
—HE HRAET .

Each group sits together,
discusses the case, and
make their own solutions
to the questions and tasks
listed following the case.
/N AL TE — DA X 5
BIHEAT 8, FFE R =45
J5 5 A I T AT 5542
HEIRITT R

Each group prepares a
power point presentation
with their answers and
solutions.
HANEAES— LI s
=PI = IRN R g

%
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Provide coaching during the
workshop: When groups are
allowed to work independently
it is important to check on
them and help them along if
they have problems or are
being side-tracked by
discussions that are not
relevant. The facilitator should
circulate among all groups.
AL R B B4 S .
NI BRI, A EEXT
Hirm s g s, RIMAD
18 3 [v) R B BEAT ANAH O
PHEE N SR B . B
IR 7 25 /N 2 TSR [ 3
MAES) .

Although not required,
creating an excel model
may be necessary to ease
the calculations.
SERMESR, A LEE)
H#— > Excel SRR R0 T
He.

3. Break 15 minutes

RE 15% 4

4. Total: 2-3 hours.

Presentation Ca. 30 min. per question Ask clarifying questions to the Each group presents their
of answers (shorter if the questions are presenting group if needed. answer on a power point
and “easy”). A WE, e s R HRE presentation to the
discussions SR 2-3/N A 1) B 9 SHe R plenary, being short and
NG BEAN 3005 G 1) . concise.

BORMEIRIA | g npmgis. LT A A L)
v AT P g, AU

For each question:

Step 1. The first group have 5
minutes to present the answer

to the first question.

BEXIEEAN R, 5 R 35
—HA ST — A ]

(K% %

(The second group have 5

minutes to present the answer
to the second question, and so

on...)

s A 5 BH R SR — A

I P 2 55D

Step 2. The other groups

comment (10 minutes) if they
have answered differently and

why. ABH it A A A A

[F) 2 2 A JR IR AT R RvE S
(1043%1)

Step 3. The facilitator presents

the suggested answer (5
minutes).

R EITER S HE R (5

B

4. Discussion (10 minutes).

ANAWIR (104750

Keep strict control of time.

PR A AR 1]

Present the suggested answer
in a short and concise manner.

(LETE-SIN e e

Facilitate the discussion and
keep control of the time

et ig,  Faiil il

PE. FHEEL I
F3R ) I HEAT 1 -

Other groups comment if
they have a different
answer.
HABEHEEHRNFAZERATR
R,

Close attention is paid to
the suggested answer by
the facilitator.
BB NE RS %%
E

Active participation in
group discussion about
which answer is best and
why.
RSB ATAh & S 2
LR
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2. CBA case exercise: Cost-effective environmental risk
reduction of a contaminated site

FRA R T ROIZR . A R R PRSI A 8
R s

A Cost Benefit Analysis (CBA) is a systematic method for comparing advantages/benefits of an
action to disadvantages/costs. In this CBA case exercise, we discuss actions in the form of
environmental investments. The advantage/benefit of an environmental investment consists
of the environmental improvement that the investment brings. The disadvantage/cost consists
of the investment cost and operation & maintenance cost, as well as other disadvantages that
the investment may bring.

JRAS Y G 73 AT AR S SR R L SR R AT R ST AL AEAIRI R B A, BRAS L
ai ST AR R BRI BGE A B AT N BeE AR RIAT N B S B AT P R A
BEChas o R B A A R ZAT U T BN AR 8 A B EL e 11 B T R

In order to compare benefit to cost we will in the CBA estimate, to the extent possible, the
monetary value of benefits. This means answering the question of how an environmental
improvement affects us as human beings, and estimating the value of the improvement.
Fortunately, there is a large body of research to build on when answering this question. In
addition to the environmental benefit, there are often simple economic benefits in the form of
cost savings and income to include in a CBA.

N T Bk A BATHE AR 2 0 B R A AR AL R T i . @M
HANTREMI NS, A IR LM RN TR ZE BT k. Br 75
B A, AR R S ATIE 2B R RN AT s (R IR R 7 240 .

Further guidance in the use of CBA for environmental purposes is available in the publication
(in Chinese) by Zhao Xuetao et al. (2012): ”Application of SEA and CBA methodologies in
environmental planning”, China Environmental Science Press.

/|

PABE 5 T ¥ AR G 7 AT AR A ) — RSCE A PN IR O S IAPP AN 2% FH 2 i
I ITIAEAESRRI IR D D .

2.1 The fictitious case of the Madan industry site

TP T 373 R

2.1.1 Introduction to Madan, in Pingzhou

55

The Madan industry site is an abandoned industry site in the city of Pingzhou. The city has a
population of 15 million, increasing by 5 percent annually. The main industries at the site used
to be metal manufacturing, chemical manufacturing, papermaking and food processing. All
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industries are closed down, but the buildings and production equipment remain and the site
looks like a “ghost area”. The value of industrial output in 2010, the last year of operation, was
estimated at RMB 400 million.

P Dbt~ T (8 — v IR FR B Dok, P A1500 3 N H, BN
K5%. L DvIzitd £ K F 2 A SR fliE ., fsAfliEl ., ARl A& s T
Ao HETHTA P O R, HRE] B RA R 17K, EMiZbX A el— R’
W . ZMX 20105 G2E M&R)E—F) KL EAM T 24T AR T,

Samples of soil from the site show that it is polluted with heavy metals and other toxic
substances, causing high levels of accumulated environmental risk and making the site
impossible to use for other purposes. The site lies in an attractive area at the outskirts of
Pingzhou. Recently there have also been discovered leakages of polluted water from the site
into the Luho River, as well as other streams and small rivers in the area. According to the
Environmental Protection Agency, the total discharges of untreated wastewater from the site
are 271,700 m3/year. In a report from 2012, the Pingzhou Environmental Monitoring Bureau
estimated that as much as 45-55% of the discharges of untreated wastewater in Pingzhou
came from the Madan industry site. In addition to the leakages from the Madan industry site,
there has been an increase in both point source and non-point source pollution risk in
Pingzhou: Farmers have attempted to increase yields through widespread fertilizer use
(nonpoint source), and manufacturing firms have dumped inorganic compounds into the water
as part of their production processes.

TP} TV I R B ) I RE A M 22 B, %t ) 35 52 3 5 4 Jm A e A EE AR
159, 5B T 5, HHUAREIE AR . 1% k37 AL ~F I 7 28 X
— RSB o T RAR R B 75K D T3z is NS &, LR ALY
HE LB IAVNT . MR PR, SRk k37 1) oA Ab B R /K HE U 2 s
£F92271,700 m3 o PP T IREE W JR5 20125 R AT ) — 4R 45 Al 10 4= T AR A0 BE 1) R
KB 45-55%K B G P Tkdg. Bk T 5P Tk iz Kt 2 25, PN S
PR YRS G MBS FESE I A AT T2 LR (VRIS RIEE T &
1) 34 A b U A A P R ] K R BUE R B N LA .

2.1.2 Significant environmental risk to health and depletion of groundwater

fR R XU BG A 3t TS ZKRE R B B KR4 XU

Pingzhou is facing serious depletion of groundwater resources and severe risk of polluting the
surface water due to insufficient infrastructure available to accommodate the rapidly
increasing amounts of industrial effluent. The river courses in the city have turned black and
emit an unpleasant smell. Data from 2012 show that 58% of the monitored river sections in
Pingzhou failed to meet grade V, whereas 75% failed to meet grade IV. In other words, 75% of
the monitored river sections in Pingzhou are in the nonfunctional water classification
categories V and VI. Data on average water grade in various parts of Pingzhou are given in
Table 2.1.

H Tk = R (10 B At Rt o A R TR I P oMb K, 1 T T R K AR AT 3
FOKTG G RSN K P 5 e e T NI D2 AR R, AR . 20124F [ I DA 2R W
P H 15589 HA AR M IUTRT BOA eIk B TL K AR HE s 110 75% 7 BOE A B DU SR b e,
AU, PHIT75% s M B s T R R 5 H 2K P T AN R T- 2 K5
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T RAEILR2.1.

Direct and indirect health costs due to leakages from the Madan site are currently unknown,
but there are concerns that they may be high. Pingzhou hospitals report that the number of
digestive cancer fatalities have been increasing steadily the last 10-15 years. There have been
several public complaints about the deterioration of surface water bodies in Pingzhou in
recent years. Some data from the Disease Surveillance Point in Pingzhou are shown in table
2.1.

Ly PY Tl 373 S S50 PR K s i SR () ELIE AN R] R4 FE s H AT BARTCVETS A, At
R AT AR e PR REE Bk S 4R, 1 2:10-155E K, A HALE R AE AL T
N BEAR K. SR, PN U 3t Rk A TS Qe AR TEFF . RET
T I M0 P 98 o O 0 2.1

Whereas the population in the inner city districts of Pingzhou (totally 2.5 million people) has
access to tap water that has been comprehensively treated, there are many people in the
towns and rural areas of Pingzhou who use water that has undergone only limited treatment
or depend on local wells for drinking water. The poorer segments of the rural population
mostly rely on surface water from rivers or lakes as their main source of drinking water, but
guantitative data are scarce.

ST AR XN (362505 TRV ZE 2L I B oROK, i A N8R 2
) 2 BEAAART N R e R 2 1) S AR PRA K, B0 R BEAREE K AR T 7K
SE OB AR A N I U 3 B AR T 8 i ¥ 1) 3t e KA D R 2 BRI AR, AT ik
Z 3K T3 T R A

Table 2.1: Population (million), age-adjusted death rates for digestive cancers, surface water
quality, and tap water access in Pingzhou (2012)

R 2.1 PN 2012 42 N DVHACTERDAESE TR . HURK R EA B RKE K18 0L

Digestive Digestive
cancer rate cancer rate Average

(per 100.000)  (per 100.000)  water grade Sl i

population using

Population Population

(Men) (Women)

- Men Women surface o ] [
B (8 | W cn  MOHEE  WgE weer ST
) ) TR (B TR (B WRATY )
1050 5 10BN & £ :
L 4
Inner city
districts 1.25 1.25 79 38 4.9 99
ik IX
;;V%"Ens 2.6 2.4 83 41 5.1 89
;O;’E“Sh'ps 1.6 1.6 105 45 5.8 63
Rural pop.
(villages)
Pt I 2.25 2.25 95 49 5.5 8
M
90 44 53 61
Total
Bt 7.7 7.5 (average) (average) (average) (average)
44 44 4y ¥4
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By using data on pollution across China’s river basins and cancer rates, a study by Ebenstein
(2012) found that a deterioration of water quality by a single grade (on a six-grade scale)
increases the digestive cancer death rate by 9.7%. The analysis rules out other potential
explanations such as smoking rates, dietary patterns, and air pollution. Generally, higher
digestive cancer rates were observed in northern areas with lower rainfall. Overall, digestive
cancers represent nearly two-thirds of all cancers. According to the study, the largest effect of
water quality on digestive cancer rates is observed in areas where households are less likely to
have access to tap water (which can be treated), consistent with the author’s hypothesis that
the rural cancer epidemic is in part due to a lack of safe drinking water. In fact it was estimated
that a one-unit increase in water grade is associated with a 13.1 percentage point increase in
areas without tap water, but only a 3.3 percentage point increase in areas with tap water.

Table 2.2 Data from Ebenstein (2012) on the health benefit of better surface water quality
Percent reduction in digestive cancer when surface water quality improves 1 grade, population 33%

with access to tap water )

Percent reduction in digestive cancer when surface water quality improves 1 grade, population 13.1%
without access to tap water

Improvement in surface water quality (six grade scale) when discharge goes down 10% 0.022
Value of statistical life 3,000,000 RMB
Value of life years lost, per year 9,375 RMB
Average number of years lost per case of digestive cancer death 20

R 22 MRKRBETHHERONBR R (HHERE T Ebenstein (2012))

Hu R 7K R HETH R B N AR R

Ui RARERRS —Ked , RABERKABFPECERENREE 2K 3.3%
SHFRKRERRE—RIT , IFRAEFRKARRBHEEENRFER D2 13.1%
HERBE AR -%FIE Rt R KA HE ( 5 A MNRE ) 0.022
SitEwmNE 3,000,000 RMB
RENE 9,375 RMB
BHECREBERTCIR DN FESR 20

A2 8 R [ AT S YRR R A A SR B, 2 AT 2012 ST R i — AT 7t
RYPRKBERBA— S (ARG, IHERERISE T RGN 9. T%. XIT HrslkkR
THEW RIS, Ao ISR, DL RIS R, ORI, TR ML
Jr X T AE R AE 1 A A R T o AR, T AE R AE 5 T AR SR A R IE = 2
T MREMIWITT, R RICEVH BRK (TR B ) fIX, 7K B e
RESET AR AR IR, X — 0 5 R0 BB — B0, B REAE 1 & 5 5 AR M =
ZAERRKA R R FLEANEGMGT, HRAOKFEG I — 59, T ERIK
H N DX FRRE A AR AR LI N 13, 1% TIAEA HRKBERIRIHX, S48 3. 3%,

According to Ebenstein (2012) each digestive cancer death on average reduces life expectancy
by about twenty years. Calculated as the weighted average of remaining life expectancy, he
arrives at an estimated cost of roughly USD 1,500 per year of life lost per death (9,375 RMB at
6.25 exchange rate). The cost a statistical death, i.e. a loss of 20 years, is 20 times this amount
(discounting may be considered) Other researchers relying on other valuation methods arrive
at a Value of Statistical Life (i.e. a cost of one death) of USD 480,000 (RMB 3,000,000) for
China, based on studies from other countries. Ebenstein (2012) also estimated the relationship
between the overall water grade and the total dumping of untreated wastewater within a river
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basin, and found that an increase in dumping by 10% would induce a 0.022 unit increase in
water grade (statistically significant at the 1% level).

MR 22 A HTIE 2012 SERIBETT, BN ACTEEAE 51 AL T 1 B T 208 20 20 4F
7 f . TR ARG U INBCT- 208, 2 A REAG M AR — MR AL T H R T A7
JRA KL 79 1600 ST/ 4. 20 73 i /b Bty R (R4 2% A& 2 8507 (1 20 i CRZB REHT
B o HABBE TN LR e — S PPl A A [ ZOT I 7T, A5 H o E I geit A7
T CANERAE T — NHIRA) O 48 J32670 (300 S AN o ZAMMIH 2012 4EHEATHY
TF C RNt — AR AN, B AR 5 S5 AT AR AR B [ PR S HE IR 2 8] (1 5% R AT
TV, S5ERM, POKHEBCREEN 10%, 2 S B0MKKERZEHME N 0. 022 4N HAT
B2 Lot BAT St 2830 .

There is no further information about the threat to groundwater resources in the Pingzhou
area.

T T T 7K S, 5 B PR B 8 5 R L

2.1.3 Agricultural production may collapse, but land could be available

ARV A= RETH I B, AN Bk MR A A A E

The reduction of clean water availability is impeding agricultural production and the quality of
crops (mainly around the Luho River). Agricultural production may collapse within a decade if
decisive measures are not taken. A report from the Pingzhou Environmental Monitoring
Bureau from 2010 indicated that most of the water used for irrigation in the area is grade V or
worse. Industry output in the area is also suffering, with annually increasing costs for pumping
of ground water. 80 % of the Pingzhou population lives around the Luho River and its
tributaries.

TR KSR P PEE PR B L AN W o o 2 PR A A BLRCRAE IR i (2R P 3
WA o IR R RRIUE T, A4 2 R R 515t o P T3R5
I R 20 105 AT [ — A0 5 S, 23 DO MK S PN TR R 2 . B
U R KB SASE S Bk, X TV A2 B S o PN T 80%HIN M ARG AR/
B e H SR A1 X 3

Prospects for sustainable economic development in Pingzhou depend on cleaning up the
Madan site, through reducing the release to water from the site and through using the Madan
site for alternative purposes, which is to build apartment blocks. Some 10 000 mu would be
released for this. The government already owns the site. The normal price of land along the
rivers in Pingzhou is RMB 50 000 per mu.

P T SRR B TR A J A A St 2 AR P ok gyt id g s b BROKHER  BLK
WL IEIZHATIE I T AR R, Bt o oy A Ek. 7 ERIR KL 10008 £
Mok RO A B . HATBUR O Z3ghh, PN T s 5 00 155 AN 4% A5 5
JEHREHT .
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2.1.4 Proposal to remove and clean the contaminated soil (“Remove soil”)

ARBENFUR G REFTHAEN (HRLRERTED

The Pingzhou municipal government has proposed to clean the Madan site by removing the
buildings and production facilities, take away the most contaminated soil, clean it through a
special process, and put the cleaned soil in a safe landfill. The remaining soil will be covered
and sealed as far as possible to avoid further leakage. Total investment costs are estimated to
be RMB 600.5 million. See table 2.2 for a summary of cost assumptions. This should reduce the
release of polluted water to some 70,000 m3/year, and the concentration of pollutants in the
released water would be reduced by 40 percent compared with the pre-treatment
concentration. These actions are called “Remove soil”, and would imply that the whole Madan
site could be released for other use. The construction is expected to take three years. Based on
national guidelines the city of Pingzhou uses a real discount rate of five per cent to evaluate its
investments in cost-benefit analysis. Box 2.1 explains the discount rate and the mode of
analysis used by Pingzhou city. Box 2.2 explains how Pingzhou city might think about the
health benefits of the Remove Soil investment. In addition there are of course other benefits.

ST BURF EBURER) A i, LY I, BT Yed™ L gl
AR R IR e I3, F AT A Y 3 2 A I . R (0 SR B
TR REE BHEER, Brikdt— BN, BB N6.00510TC NIRRT . SR B AR
2.2 ZTRRRHTS KA IR R 7T R 4E, BOK P TS5 R 5 BT L, WREER:
B> a0%. IXEATEIRR 2N “TEBR IR kR, X RSB DR R (R
AT A . X — @B LR =4, R4EEZE T8, AL R WERA
JRA L G 73T A HAL B HEAT VRAL AU, AT A2 FLSEINS% IR o LA 2 18 77
R B AN TR o A2, 20 1 1IN T X B - 3R T R i SR Ak R Rt i
2. BRILZANEA AR -

Table 2.3 : Costs of the alternatives for reducing pollution from Madan (RMB million)

£ 2.3: BAOOFHFRXBRIENBAE (NRH: BA)
Remove Plant trees Treatment
soil TR facility

Hkr % LOEENste )

Investment costs: / FH R A~:

Removing polluted soil / #% & 5275 4L 3% 540

Sealing the site / 173 60.5

Planting trees / TEL#% 100

Building and structures / Z 3 F1 45 #, 20
Equipment and supplies / ¥ #& FI{IL45 20.85
Total investment costs / &% 55/ A 600.5 100 40.85

I S F—
Operating and Maintenance (O&M) costs/year

BEMET A (0D /4

Electricity / ¥E &= 0.4
Salaries / T.% 0.3
Chemicals / L. T.7= 0.3
Maintenance / 4 0.5
Other / H'& 0.6
Total O&M costs / 15 & FIZE 5 il K 0 2.1
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Box 2.1 The discount rate and net present value in a CBA

Whether benefits are larger than costs is the key question in a CBA. When benefits and costs
occur at different points in time the CBA calculates the net present value of costs and benefits.
The formula is

T

Net Present Value = Z (1t — )tt , Where B = benefit, C = cost and r = the discount rate.
t=o (L+T

“t” is an indicator of year, where year 0 is the first year and year T is the last year that the
investment is in operation. It is recommended that B and C are calculated in real terms, that is,
without inflation. The discount rate should also be in real terms.

A positive Net Present Value means that the discounted sum of benefits is greater than the
discounted sum of costs. The key question in the CBA can therefore be posed in the following
way: Is the Net Present Value positive?

Many readers will recognize the formula for Net Present Value from financial analysis. In a CBA
we are interested in benefits rather than income, and costs may include disadvantages (non-
financial costs).

21 BRA R 2 7 BT o B IR A ELE

CBA 1) S ) A 2 RAS AN Rt BN SE 20 0 4 A NI R4 2 709 i ZEAEAN R A I TR B
L EER MBS e . A0

;
B - EWREVN Ny >, >
y%fma=z(lt+r‘)3; | B MRS, C M, ¢ IR
t=0

TR AAHIFED, 0 FRRHZES —F, THERRIERGRAERNRE 5. ZV0OHE
B Al C I AN SR R 2 o [R] I I I 4t A 2% i ik

FOUE N IER R KT A . A CBA I R A] LA . 1 IUE R & VIE?

VP2 BE TR RIS A SRR TR . AL AE CBA FRHRATTEE S0 Rk 2 i AR
N, A ] e RS — SR B OF — € BRI BRSO

Box 2.2 Estimating benefits to health of the Remove Soil investment

The Pinghzou Government knows that the wastewater release from the Madan site is 271,700
m?3/year and that this constitutes about 45-55% of total releases. With 50% a mid-point
assumption the total release can be estimated to 2 times 271,700 = 543 400 m3/year.

The investment Remove Soil lowers the discharge from Madan to 70,000 m3/year and the
concentration of pollutants in the discharge is only 60% of the previous concentration. The
release thus is equivalent to 0.6 times 70,000 m3/year at pre-treatment concentration.

Now the city government of Pingzhou is able to calculate the percentage reduction in
discharge from Remove soil. With no information about local conditions the city government
decides to use the result of Ebenstein (2012) to calculate the resulting improvement in water
quality. Further, it decides to use Ebenstein’s results to calculate the reduction in mortality
from digestive cancer stemming from improved water quality. Finally, in order to value the
reduction in mortality the city government decides to try both the value of a life year lost
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along with the estimate of 20 years from Ebenstein, and the value of RMB 3,000,000 per
statistical life that other researchers have recommended.

There are some additional issues facing the researchers of Pingzhou City as they strive to
calculate the health benefit of the Remove soil investment. When can impacts be expected?
How to factor in the significant population growth in Pingzhou? Will a greater share, or
number, of the population get access to tap water over time? Will the value of a statistical life
grow as China in general and Pingzhou residents in particular become more affluent? And, how
long will the investment last; as long as the treatment facility (see below), or longer? The
researchers must use their good judgement to resolve these issues in order to estimate the
health benefit of Remove soil as accurately as possible.

1222 fEEERR L RATH R KR

SEMEURR T RSP HES R 271700 m3/4E, (5 S HERCER ) 45~55%. R EL
(B2 50%, = HERcE NN 543400m° /4

T W 3 A i T S PR R R E 7000m? /4, [EIIS TS Bk FE A N SR T Y 60% .
Fit L £ 1 HECE N 7000%0.6m° /4F,

BUAEP-INERURT AT LATH S s Bk 3985 sl > (75 e HE. T b A A IE R,
BURF R 5E K H Ebenstein (2012) 1 EcdfE R 557K i 10 2503 17 U AT FARG R 7 Ak 2 ST LE
Bl HABUNRE R Ebenstein (2012)Ffie th I E AT IE K 20 4, Geit 227 fnirE 300
T 55

ST T FR) R AT IAE T SR AR 3 DR (1 R A0 P T X At 1) . S I S I ?
AT - PRGN DB R . ARKZ A E 2 M AR _E B ROK. [ BT
ME RIS A 7 A BRI ? MRS RFEEZ AT BENN W feia FEA1HHE
I A 8 Sk BT T A 1 T 6 ) 8

2.1.5 Proposal to build a treatment facility (“Treatment facility”)

A REBIGTKEE BRI (OB R MECE B

Since there will still be some leakage of polluted water from the area it could be necessary to
build a Treatment Facility to treat the remaining release of polluted water (“Treatment
facility”). The treated water (meeting class Il clean water standard) will be discharged into the
Luho River for use by industry and agriculture. This should reduce the concentration of the
pollutants in the released water by some 40 percent compared to Remove soil. The amount of
wastewater (70,000 m3/y) remains the same. Many poor people using the released water
would benefit from the Treatment facility, and these people have formed an NGO that highly
advocates this step.

BT RA TR MNA IS, A b BB /KA B (TF) SRABF AR 5 K HE
B CAEBRBEAL TR D o« AL TEK Gl R =RIE K BUPRIE) S Bl = T
T AR . i A BB TG KA B, HEBUK o 75 ik L 5 s B 43S
A LR D £940%. 57KV (70, 000 m'/4F) W EREFANAR . AL PRV AL PR ¥t 25 LEAR
ZAE BRI 95 N a1 8855 N C4l e — M RBUF AL GUR K DBl @ s K Ab B

R=VAN
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Jiti o

A treatment facility is assumed to be operative for 30 years. The total investment cost for
Treatment facility is estimated at RMB 40.85 million and the operating and maintenance costs
are RMB 2.1 million per annum (see breakdown in Table 2.3). The construction of the project is
expected to take three years.

15 7K A BT U 14 4S8 FH A7 i 1T B0 4F A B it Ak B8 it 1) S P8 B T D9 4085 5
TG, IEEMAET A NEFLI0 5 TC AR LRERDFD o %50 H @A =4,

2.1.6 Proposal to clean the site by planting trees (“Plant trees”)

B RERERFE SR CHERERN")

Xiao Ling is a young professor at Pingzhou University and already a member of Pingzhou
Society of Engineering. She and her team have researched on a new method for biological
cleaning of contaminated sites, known as phytoremediation. Concretely she suggests to the
city government to plant willows (Salix sp.), which we will refer to as “Plant trees”.

HER MR — L HFHER, R T IN TREE R — A2 0. o i
BAFERIE FE — A P AV oAR RIS v 15 e X3 7 i, AT R . dt B AR i BU
FOEAIR &), XEIRATFRZ Y “HER” .

A characteristic of willow, which makes it a very suitable tree for use in phytoremediation, is
that it can be frequently harvested by coppicing (i.e. no additional planting after first year is
needed), yielding as much as 0.67-1.0 dry tons per mu per year. A number of studies have
shown that, for instance, Cd uptake by willow from moderately contaminated soil may be
sufficient to clean the soil within a few years. Given the heavy pollution of Madan the research
team at Pingzhou University has estimated that 20 years would be needed to obtain an
acceptable level in the area, and the improvement will come gradually compared with that of
Remove soil. There is still some uncertainty about the effects of the phytoremediation
method. Since the method is new the effects 20 years later have not yet been observed in
practice. However, the research team of Pingzhou University is confident that the effects will
materialize.

B B — RS R, BIUR FRERARCTRE R H ] CRIES —SE A5 AN A4 4
O, @G RREATHEE Z WA, B NI RS A4 2080, 67-1. 0TI, 54,
RZWEFRY], WA b RETS G L3 PR il i 8 Jm AR BB N A RE e T FR . 6T
Ly PR X5 g 5, MR SR 7T B T 75 E2L204E 4 RELE 1Z R B2 FIBL A AT 1232 1
WA, RS0 5iHkR TR SCE R R S IFR R, —FRRN4H)E, Hikt
SRR IR SR AR IR . VB EINERRCR AR E M. N
B, H205 2R IS PRRORIF A E « AT IR BRI TEN G0 HLAE Lol o

The biomass harvested annually has an economic value and its use could contribute to new
small-scale industries being developed in the Madan area. Possible end-product uses of Salix
biomass include fuel for direct burning as wood chips, raw material for the production of
paper, chipboard and charcoal, a source of viscose for the textile industry, basket weaving and
the production of briquettes, ethanol and ruminant livestock feed supplement. Use as wood
fuel in for instance district heating plants could allow heavy metal recovery through the
scrubbing of smoke gases and proper handling of ashes. Researchers at Pingzhou University
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estimate that, when the trees have grown for about ten years the net annual economic output
from the use of biomass from the site is RMB 15 million. The total investment cost needed to
prepare the field for tree plantation and planting trees is estimated at RMB 100 million.

M S EFWGRI YR BATME, 1 HAE B S w] DUt 5 P X T
ORI MR AR AR T RE A £ e i, B TG R0l AR A
% HT 915NN 79 SRR AT BEARIR I ARSI B RANA , AR AE IRk kS
A A4 28 & VAURHIN NG . MR ol FIAE AL, LS rh (R A A AR, X T
DSERURYRE S SRR IR ISV i d ik CIL O o A PN G W NIAR R
REERIARARL 10 )5, 8 PP X B & - AR I FEAE 4 Jrfcas wT ik 1500 J37CA
BT o A HREAT R AE 35 FF PR BT 5 1) &2 A e A o 1 AZoe NIRRT .

We will assume that there are four basic project alternatives:
FAMER A WU FEAR ) BARTIH -
1. Status quo
PR
2. Invest in Remove soil
PR IE R R
3. Investin Plant trees
TR R AR RELAR
4. Invest in either Remove soil or Plant trees and Treatment facility

ot IR bR S Bk 0 2 R R A7 A B i Ak P B it

2.2 Questions/tasks

I R /255

Task 1: Discuss and make a list of what kind of costs and benefits one would have to include in
a CBA for Remove soil, Plant trees and Treatment facility, including costs and benefits which
may not be mentioned above. Be aware of benefits that could not be quantified in physical
and/or monetary terms. Also, be aware of double-counting of benefits along the effect chain
from environmental discharges to ecological and human damage.

551 BHETFESIH S Bk L A R AL BB TS R 08 R NI BE VT s R AL A
KRBVt A, A R B 6 UL 55 73 BT IR R SRR ) A AN R, PR LT R B 2 3
RIAR L G EERASRE LASEAA/ B M . AR RO R AEHE R A S/ N
PRI FE RS, Fd e mE A

Task 2: Using Excel, lay out the time structure of costs and benefits of each action alternative.
Using information from the text, estimate for each action alternative in quantitative terms the
annual cost and benefit items of the categories you have listed under task one.

|

HH2: HExcel A MG — D EMRATENRAN AR K B 75 MALETXHER, &
WRRA SR, AR5 IHIH ER AN R R, L T E—MERITshR T .
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Table 2.4: Matrix for assessing costs and benefits / #2.3: S AFIRY 25 PEAH S0 [
Remove soil Plant trees Treatment facility

b1 et TR bisiikzte

Costs | Benefits Costs | Benefits Costs Benefits

B RA

Task 3: Calculate the net present value of each cost and benefit item, and for each action
alternative. Use the time horizons indicated in the text.

553 THERMES I RA 5 R M BUE, TR SCR 3R 2 A 18] 551 o

Task 4: Discuss and list main reasons why it may be controversial to value health related
environmental risk in a CBA. How can we perform the analysis if the value of health related risk
can not be calculated?

FE554: PHEIFSIHAECBA BAL 5 i B SR AR B R 2 51 W R A . an 2R S i
A REIABE X VAT, a3 AT i ?

Task 5: Choose the three most important parameters for a sensitivity analysis and explain why
you consider these three the most important.

%5 W =R EENSHGATBURE 0, IR 2NN IE =S HGE R E
.

A sensitivity analysis highlights the critical factors affecting the project’s viability. This allows
the decision-makers to pay attention to these factors during the implementation stage.
Choose the three most relevant parameters from the following list, or add others if you think
there are more important factors that are not already on the list:

BRURRE 0] LA RS2 I H AT AT VRSB A 2R . XA B L s S AE I H SERtEY
BoORiEIX RN 2 . R SR IR = R RIS, BCE WRIRVON A 511K
RS e B MAER, RS

a) Discount rate NIGFZ

b) Salaries L%

c) Electricity costs 1% A

d) Investment costs % & [ A<

e) Cost per year of life lost &4 1R A<

f) Value of statistical life (VSL) 4iit7FFam{E (VSL)

g) Price of land i/ 4%

h) Operation & Maintenance costs iz & FI4E LA
i) Time horizon of the analysis 73 #/ %% B A B 8] 9 [

Task 6: Present what you consider to be the most favorable action to be taken and why. The
possible actions are:
FE556: 45 HEARVNII PRI BAMATE), LA 4. ATRENE S/

1) No project/status quo,
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ToT H /4R BUIR
2) Invest in Remove soil
P b s b %
3) Investin Plant trees
T HE AR RELAR
4) Invest in either Remove soil or Plant trees and Treatment facility.
PG o L SRR AR A P AL B a8 . HER R b B it

Task 7: Discuss how the actions could be financed. It should also be considered how the
abatement actions should be implemented. Could it for instance be beneficial to sell the site
up front to a land developer, and let him/her be responsible for the implementation and thus
take some of the risk?

BEF T WHRREAT AN AT IR BE B o [RIINE N % 7% R N AZ AT S IR 5 AeAT B L
. WACRE I RS SR s EIOT RS, AR TS IR 4 - KR s, 2
Zilk

2.3 Scientific background/facts related to the case

BEER/ERPERESE

The risk of discharges to water: Pingzhou residents fear for the consequences of discharges
into the river. In fact, when fertilizer and other chemicals drain into waterways, they may
stimulate the river’s algal growth beyond its natural speed (a process known as
eutrophication), which simulates the formation of carcinogenic compounds and chemicals.
Through eutrophication, the water becomes populated by cyanobacteria (blue-green algae),
leading to the formation of microcystins, which have been linked directly to liver cancer.
Additionally, water pollution introduces nitrate into bodies of water, which, when digested,
can undergo endogenous reduction to nitrite on contact with bacteria in the gastrointestinal
tract, forming highly carcinogenic N-nitroso compounds. Further, chlorine in water used to
treat bacteria also poses a risk because it reacts with organic particles in river water to form
halogenated hydrocarbons such as trihalomethane, a carcinogen.

K AIIE M7 - BT 1)) LB HESUR K S e SRR+ 0 4E . S
b b, IERPANH B ALY B NS R, X S50 B 2o ] v 1SR R
KRB (XA EREKAEEFRND , X SRIEEUR S AL 5 7=
wEIMUE, KERERAE GRS L, SERERR KRN, MR
RE A Bk BRILZAE, IKiG Ge BRI 51 AR, AR 52 2075 4L K
AR, 251 1 i A -5 G 2 ik RO SV A 7R ok ) P A g, DT T sy 08 14
WHHEAC G EAT, KT RIRACEEAH R (B 2= SR RS, OS2 59 BT LM
RLRAE L, TR ARSI E Y, AU = s H k5

Ebenstein (2012) is a real article. Given that the estimate by Ebenstein (2012) for China
corresponds to a relative risk ratio of 1.24 for polluted versus non-polluted water (a relative
risk ratio of 1.097 per water grade was found and assuming polluted water is roughly 2.5
grades worse than drinkable water), the estimate is plausible relative to previous estimates.
E.g. Gulis et al. (2002) estimate overall cancer incidence to increase by a factor of 1.14 and
stomach cancer by 1.24 in high- versus low-nitrate areas of Slovakia. Beaumont et al. (2008)
estimated a 1.82 relative risk ratio for stomach cancer in areas where the drinking water was
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contaminated by hexavalent chromium. Note that while the study of Ebenstein focused on
digestive cancers, the study indicated that non-digestive cancers, such as lung cancer, are also
positively correlated with water pollution and may be causally linked to water pollution as
well.

FAWTA 2012 IR R I, ST BANTIRR S ot b [ 10 5 545 ek R
V5K 2 6] 1. 24 fOHIR KR L CREANKOR S5O SR EL A 1. 097, (B B05 ek BTk
FAKZE2 2.5 M40 R—5i, IR 52 AR E N T, B g A
S N 2002 4F B AT, 37 1 R X ARG S o X R A S 2 8 1. 14
i, HAERRAE KR 124 f. WEREEA 2008 4E M, WRRAKZ AN
35 b X S AR U EE g 1. 82 AR RS, P AR 4R 9T
i, A PO D 412 0 5 P 1 5 K5 A R IR, AT T i k5 2
2 A E R R R

The text says that “other researchers” arrive at a Value of a Statistical Life of 3,000,000 RMB.
This refers to an article by Aunan and Wang (2014).

Blfpa A1t 2014 FF R R IR CETR L, FGiitAFan{E N 300 oo AR .

The text claims that water pollution is more serious in areas with little rainfall. This is for three
reasons: First, areas with more rainfall have pollution diluted by the relatively clean water
from the atmosphere. Second, areas with more rainfall have faster river currents. If water
flows slowly, pollutants are not transported away quickly, and the added time of exposure
leads to greater algae growth and, consequently, worse water quality. Third, areas with
insufficient rainfall may attempt to compensate by overuse of fertilizer. This leads to excessive
runoff and degrades the surface water quality further.

2R, FEREA RIS R A= R E e, FElET
TR X S S AR K, PTARREIG A SR, PN BT i A X AT KR
PR WERFDKF IR, 5 0AGE KA 2, BlSE S G B (Y ) A2
K, SPEUKERBGA LR, KEELEGEE. B=, FREALHBX R aZRITE
s U R A G, DABESRAMNERN AL, X2 TR, R KR
i 7

Phytoremediation: Current practice for remediating heavy metal-contaminated soils relies
heavily on ‘dig-and-dump’ or encapsulation, neither of which address the issue of
decontamination of the soil. Immobilisation or extraction by physicochemical techniques can
be expensive and is often appropriate only for small areas where rapid, complete
decontamination is required. Some methods, such as soil washing, have an adverse effect on
biological activity, soil structure and fertility, and some require significant engineering costs.
Consequently, the low-technology, in situ approach of phytoremediation is attractive as it
offers site restoration, partial decontamination, maintenance of the biological activity and
physical structure of soils, and is potentially cheap, visually unobtrusive, and there is the
possibility of biorecovery of metals. Phytoremediation is defined as the use of plants to
remove pollutants from the environment or to render them harmless. The development of
phytoremediation is driven primarily by the high cost of many other soil remediation methods,
as well as a desire to use a ‘green’, sustainable process (Pulford and Watson 2003).

HYER: Hil, BE RGOS K R HE ™ AR “ FZHTHI 7 B,
13X P AN T VR IAT i e 1 338 1 AL B o e 3o P38 2 BOR AT ] g A IR AR
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e, 1 HLEH RIS A 7 EEPUE S AL AN iy S R S T i R A
TIEAERIAIAE 3557 FEARIFE, 17 HA LA BRI TRESA . B, Bk
HEASPFEHEDEEREARIFIREN, HEARSREMEE . &rdil, FRita
YEFs A iEVEA SR B SE R, T LB T RESONARAR, ML BCR AN, 734k, &
JEBA R RERAT MK . EMMBRE N E SR, EREYIRIERA S PTG, 8
Xy R EH . REILETIRERERARRAR S, RN “xO” MalfFs 12
TRABIRAN L, FEYMEE BRI A AR

Five main subgroups of phytoremediation have been identified:
HEMEEEARE LA FERHR:
1. Phytoextraction: plants remove metals from the soil and concentrate them in the
harvestable parts of plants
VAR YLl 3, SRR IX LG R AR T e E B AT OGR RR 2
2. Phytodegradation: plants and associated microbes degrade organic pollutants
TRV FEYRA ST A0 RS BRI BTG Gk AT P2 i o
3. Rhizofiltration: plant roots absorb metals from waste streams.
RER I IE: YR AR 3 B <5 )% -
4. Phytostabilisation: plants reduce the mobility and bioavailability of pollutants in the
environment either by immobilization or by prevention of migration
T E R I [ E P TS R B I LR B, SRBE IR L85 B A%
R AT B
5. Phytovolatilisation: volatilization of pollutants into the atmosphere via plants

FEIE R ISRraE AT R, AR,

See references (chapter 4) for a full list of the scientific references used.

WZERNE, FRAHBNITARES %,

2.4 Suggested answers
SHEER

Overall comment / & A iFH)

The case study provided is a constructed story, designed as a model on which the reader may
learn and practice the procedure of conducting a CBA. It mimics a typical real situation faced
by the project planner, but with limitations in the amount of information provided. Not all the
information to be found here is relevant, and some relevant information may be lacking.
Whenever the reader requires addition information not to be found in the text, assumptions
should be made. Defining data needs is an important part of conducting a CBA.

PA_E S AIE FEIL S — N B T, BRI, 27 G AR YA X A
2] IF SR CBA WIHRAFRE o A AU, 1 100 H AR i (0 st 5, (R TR Bt
SREEAEZIRG . FARA PTHRBIE AR, TS A5 BT RE R HR
1o A AT ECPORGEME R AUIME BN, NAZM R . X HdE 7 2T € SO S8t CBA
FEH EERN & .
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A CBA is always based on a set of assumptions and priorities. When conducting a CBA, it is
therefore extremely important to clarify which assumptions and priorities have been made. If
the assumptions and priorities are not clarified, the CBA will be useless as it will not be
possible for readers to consider the presuppositions behind it and consider if other or
additional factors need to be taken into account.

CBA a2 @ ALAE — AR i B At 2 o PRk, St CBA HURLAEH, FJBITT
S T IR R B A I S AR L L RX S BRSSO W B, A4 CBA 1Y
SEHtT] REAZTC ALY, ONSE AT BES RE CBA TR AT SE T, MASHIERET
EHEH B BN R R H R R

2.4.1 Discuss and make a list of costs and benefits to include in CBA

WA I B CBA RIS A RAFIRS

Discuss and make a list of what kind of costs and benefits one would have to include in a CBA
for building Remove soil, Plant trees and Treatment facility, including costs and benefits which
may not be mentioned above.

I TF Y 1575 15 A TR A P i iy /o - TR e PRI i BT s ARG
U 5 7 BT LE TN A IS 7 FJ BT L IR B TR IS 7t o

We have listed some main categories of costs and benefits for the alternatives. New land
available is the value of the Madan site that will be available for other purposes, for instance
apartments.

FATHN T AT R — S H Z AR a8 . B ml ) st e w] R E
B PH AE,  Ban B RS

Table 2.5: List of benefits

Benefits Remove | Plant Treatment facility
soil trees (additional to Remove soil or Plant trees)
Health X X X
Agriculture and industry X X X
Smell and sight X X X
Other benefits
groundwater X X X
Sale land X (x)
Sale biomass X
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# 2.5 02858
. AbHE S bR IR A R (7R
MR W e s 1)

'ﬁ\%}% X X X

Vel st X X X

SR X X X

bR K R X X X

o X (x)

A i X

Table 2.6: List of costs

Remove Plant Treatment facility

soil trees (additional to Remove soil or Plant trees)

Investment cost X X X

Operation and
maintenance (O&M) cost

% 2.6: R AFI%
T HEFIEEHG L0315 R B 1
VE g 15 Ak TR .
e RHE D T RS B MR

4&%5&12’-‘ X X X

AT R y

Deciding what effects should be included or not is both an art and a science. The project
planner needs to consider relevance, monetary amount (will the inclusion of an additional
effect alter the results substantially) and data availability. The list that we have provided is a
selection of effect categories and not exhaustive. As an example, an additional benefit could
be increased agricultural and industrial output as a consequence of cleaner water supply. The
benefit in terms of smell and sight could also be significant.

E BOZAL S B S IR ROR BEE — TT2R, dad— TR T H Ak & 255
JERRME. TR fE OMABIMRCOR SR AR S R, DL T M. AT
BERIBIR R REIR RO 2R, Afethge. B, REEEHRKZIG, HROEINL
i AT BEAT LAV B n. BEAh, e R (e AL 20 AT REAR 10 3%

2.4.2 Lay out the time structure of costs and benefits

T B RA T 2R e AR

Using Excel, lay out the time structure of costs and benefits of each action alternative. Using
information from the text, estimate for each action alternative in quantitative terms the annual
cost and benefit items of the categories you have listed under task one.

FHexce MERANIUH 1 IR o Hridb AT . A SCE PR BIER, MEAES
— HA S N R B Ak A

R=VAN
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Typically, projects with mainly commercial objectives will have benefits in terms of financial
returns but with possible environmental costs that are hard to estimate. Conversely, as we can
see in this exercise, projects with the aim of improving environmental conditions will be
associated with precise cost figures, but the environmental and health benefits are more
difficult to estimate.

— RS, PR H 083 BT A8 EATIV 55 B3Oy T RE T e, (R EA TR RE
FIPREE BRAARAER S AR AR, IR RATANIZAN GRS Gk T Th A BIRAE, DL A5
WROE H I 38 AR AT HERf . R AR, AN EATT RIS g Rk AR
AT

Table 2.7: Time structure of costs and benefits — Remove soil

Item Year1l | Year2 | Year3  Year4to33 Assumption
Investment cost (600.5) | 600.5/3 | 600.5/3 | 600.5/3

Sale of land 500 mill. Sold in year 1
Health benefit Valued 30 years life time
Other benefits Described 30 years life time

R 2.7: A E K 18] 731 - T ER R 3RiE R

T H BUFE 22F WIF WAFREIFE G

B A (600.5) 600.5/3 |600.5/3| 600.5/3
b 500 mill. FIFE
et ek 2 EH 304E 77 i 1]
HAh 35 e 304F Ffir 1Y

Table 2.8: Time structure of costs and benefits — Plant trees

Item ‘ Year 1 Year 1 to 20 Year 21 to 30 Assumption

Investment cost (100) | 100 3 years

Biomass sale 0(1-9), 15 (10-20) | 15 Average from year 10

Health benefit Yalued. . . Full value Linearly. I
Linearly increasing 30 years life time

Other benefits D.escrlbe.d. . Full effect Linearly. I
Linearly increasing 30 years life time

2R 2.8: A 2 K I 1] 3 51 —AEL AR AELAY

BH H|UE | B1FFE20F  $213H304FE &3

B A (100 100 ak
" e y gttt
fit e S EHE 3047 i
" T . ol
SRS S =HAR 3047
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Table 2.9: Time structure of costs and benefits — Treatment facility

Item ‘ Year 1-3 | Year 4 to 33 Assumption
Investment cost (40.85) | 40.85/3
O&M cost 2.1
Health benefit Valued
Other benefits Described Includes sale of land in year 34 or later

R 2.9: AR 2SI 18] 7 51 —Ab 3R Bt A 3 B it

I H F1RNHIE | HATZE33F At
P A (40.85) 40.85/3
& AT AP A 2.1
{5 R A E
HoAth sk 2k & M ALFE R34 B LA (1) E S

2.4.3 Estimate in quantitative terms the costs and benefits
AT G

Calculate the net present value of each cost and benefit item, and for each action alternative.
Use the time horizons indicated in the text.

THE R MESS IR 5 R0 A BUE 568 SCRE R 3R 21 I 8] 7 571

Valuation of health benefits and Net present value

e 5 A BB 55

Remove soil: / J5 /5% 1 )5 5% -1

e Original wastewater from site: 271.7 thousand tons / #¥J4GJE/K: 27.17 Jilli

e After Remove soil: 70/ i&kr 32 J5: 70

e Reduction: 201.7 / J&/>: 201.7

e Pollution content in remaining discharge: 70 x 0.6 / Fl &ALV 5 94 & &: 70x0.6
e Wastewater from site is half of all wastewater/ J& /K & N K /K &) —

e Impact on water quality from lower quantity of discharge: 0.022 x 10 x 201.7/(271.7x2) /

BERAER R AR HE TSR S 7K ot FA 5 i

e Impact on water quality from less pollution in discharge: 0.022 x 10 x 70 x 0.4/(271.7x2) /

BRARR T Gk BE X 7K 5 B4 52
e Improvement in water grade: 0.08166+0.0133=0.09300
[ KR5S 0% 0.08166+0.0133=0.09300

e Improvement in cancer mortality rate, non-tap: 0.093 x 13.1% = 1.22% / JEREAE T F &K
, AEEK7K:0.093 x 13.1%

e Improvement in cancer mortality rate, tap: 0.31% / JESEALT- R PEK, HHK/K: 0.31%

e Baseline mortality rate and baseline population from table 2.1 3 2.1 / IR LRI T KA
YN}

e Use disaggregate numbers / F /3 i 0(H
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Population grows 5 per cent annually / A\ D &EEE K 5%

Assumption: Trend increase in access to tap water neutralises the increase in population;
and no impact after year 33 / fRi%: HRKMEHEHAFIHEIIHGE T AN O HGK; H 33
OF JE A R

70 avoided cancer fatalities per year / 8% T 70 AL T-EHHK

Value of Statistical Life: 3 Million RMB / 4t it 7 {li: 300 57T

Annual benefit 210 million RMB / U35 2.1 1470

20 life years lost / 73 20 £

Value of one year: Approx 9,375 RMB (at 6.25 exchange rate) / — I E: £ 9375 7t
(3T 6.25 IICH)

Discounted value of 20 years: 122,700 RMB / 20 “E#rBi{f: 122700 JT

Annual benefit 8.6 million RMB / - 25 860 /37T

Big difference between the estimates. This is normal. / {5{H [EFAEZEE . BI1IEW .

NPV of investment cost: 545 million / & A FHIE: 5.45 14

NPV of sale of land (sold year one): 500 million / L8 EFIME (—FEHE) « 512
Health benefit based on life years lost: 114 million / & Ty A0 RIS . 1.14 12
Health benefit based on value statistical life: 2,800 million %t T 451175 iy 10 {8 FEUA 25 -
28 14

NPV total: 70 — 2,750 million RMB / &.%3{H: 7000 /i E 27.5 27T

Plus other health benefits incl other cancers / il _E 60,45 HAth e iE 1 HoAth i Fe U

Plus agriculture and industry / JIll_E &MV AT T

Plus smell and sight / il _t PR3 A A 5

Plus groundwater... / il _F 4R K..

Treatment facility: / 2L 2 i il 4 PE 12 5t -

Same as Remove soil, except improvement in water quality is 0.4 x 70,000 = 28,000 tons /
A B 3 PR 3, BR T /K% Y 0.4 x 70,000 = 28,000 fil
Improvement in water quality: 0.022x10x0.4*0.6*70/(0.6*70+271.7) = 0.012 grades / 7K
JRECE: 0.022x10x0.4*0.6*70/(0.6*70+271.7) = 0.012 &%
Improvement in cancers/ & it 15 I 50
o 0.15% without tap / 3E H2K7K 0.15%
o 0.04% with tap / F k7K 0.04%
9 lives saved / ¥R T 9 &AMy
Annual health benefit VSL: 26.4 million / S RN 3 it 75 fE: 2640 /5
Annual health benefit life years lost: 1.1 million / F-{@# BRI A58 74 : 110 17
NPV in total: (-50) — 285 million RMB / 2 /#3{E: (-5000 J7) - 2.85 127t
+ other benefits / N HAh UL 75

Plant trees: / 15 Fi 18 # -

Same as Remove soil, but improvement in water quality is gradual (assume linear, 20
years) / [FliE b L85 b L3 — A, (27K PTG 2 XMW (s g, 20 49
Investment cost: 100 (assume year 1) / # &4 : 100 (Eik 1 &)

NPV health benefit life years lost: 72.6 million / 1#EUE & B 5 I 5. 7260 /i

NPV health benefit value statistical life: 1,776 million / {#IUEAEREIN &5 Gt A v fE -
17.76 12

NPV income from biomass: 124 million / ZE¥)E1H BN : 1.24 14
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e NPV total: 97 — 1,800 million RMB / S{#H{EH: 9700 /i -1,81Z

e Plus other benefits / N Atk 2%

e Sale of land year 31+ not included in estimate / - a5 31 SR RPN NAL A

2.4.4 Why it may be controversial to value health related risk

At 2 BN SRER RPN &5 &FW

Discuss and list main reasons why it may be controversial to value health related
environmental risk in a CBA. How can we perform the analysis if the value of health related risk
can not be calculated?

IIETFIYHI A CBA -G RERET KNI H IR = 78 F IR T HIR A WIR
B RHIHBE N T DT AT 277 ?

Why it may be controversial to value health related environmental risk

A2 SRR R RRE &5 S

The main controversy surrounds mortality risk.

T E L S ST R

Principal objection: A life is fundamentally different from ordinary commodities and cannot by
principle be measured in money.

JEN: Az fiy MARAS EANR Tl b, DRI U BTGV ek &

Pragmatic problem: 1) A true value of statistical life is difficult to estimate. Data issues etc. 2) it
is unclear whether to value a risk to a life or a risk to life years lost, and the two tend to give
different answers.

SEhr BTG SR 1 giit A EIEMHERAEG R, BB g%, 2) MNERELEHR
PR A= i 32 RS 1R PR I A2 XoF 93 74 3 s PR XSS - T PR 55 2 P AR AN R R B 52

The problem of measuring risk and scope of diseases etc. Critique: The methodologies to
measure the cost of illness (such as cancer) do not capture the true cost of sickness, illness,
disease.

ST R RIS P Pk R0 PR 5 Bl 0 A7 A I RN 3o FET-90000 CRBIESE) AR VTA 1Y)
J7EFFANRE T8 4T o L E R S RSB A

How to perform the analysis if there is no value of health related risk?

AR BAT i R B, AT o i ?

Both Remove soil and Plant trees save approximately 70 lives per year, but the benefit arrives
later in Plant trees.

A R LR R B 7 R BOR L 7026 A i, (HZ AN B R RAS AR XHE — 2.

Plant trees has positive NVP without the value of health benefit; health benefits are obtained
for free... This positive NVP (without health) is 24 million RMB. In Remove soil the health
benefits will cost something. The negative NVP (without health) is -45 million RMB. But health
benefits arrive later and are more uncertain in Plant trees.
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TR EUE NI, ol R e 8, AR A e 9 3R A5 IERREUE i BRI
i) 92400470, fEIERREET, (@R TR B E A, MEIME ot Rl
N-4500717C. EREEFEM T, fRBRINARAFIE L8, HAHE .

So the question becomes how important it is to obtain early health gains. How important =
how valuable... It seems difficult to avoid the question of importance/value of health risk,
either explicitly or implicitly.

Bk, R R R R A 2 E ., BEM=MEZ D B DR G
R DRy EE A /A 22 2 R T

Treatment facility involves a further 40 % improvement in water quality. In a situation where
the benefit of such an improvement is not known the analyst should still lay out the beneficial
effects in a transparent way. Above we found that Treatment facility saves approximately 9
further lives per year. The cost is estimated to be 65 million RMB — considerably more than in
Remove soil. The benefit falls disproportionately on the poor.

ARt B AN I 40% K B G » AEXFE I SCE R R AR OL T, i A 5R
TN 5y b g s . AE B30, BATR AL B vt f FF i ROk 9 sk E . A
AAd T+ N65007 TC—IZ i TG BR LI A . 5 ML, 55 NS IR A S EL -

It is possible to calculate the break-even value of statistical life.

AT Sevt A e (B K 85 T T

If the benefit in terms of lives saved cannot be calculated the 40% further improvement may
be translated into what it means for water quality in terms of class. This could be compared to
the standard in other cities and provinces. Are there examples of defensive expenditures at
the household level or industry level that can be saved if the measure is implemented? This
should be surveyed. Further, the number of people who would benefit should be described,
and also which groups of people in terms of wealth and status. The text says that population
grows 5 per cent annually. Does this mean that the group to benefit also will increase 5 per
cent annually?

137 BRI Tt — D 3R TH40%, DRIy Ak B it S M A5 A o S T W 7 o 50 Y K
AHIBHIITEOL, A& USRI 2 58 e I A A o BARORYE, KSR TT40% AT REAT 1)
TR S X — T LS e AR LU I RRIU e i, wT DAY
J BB L Z BT S, A BRSBTS . 4k, B2
FIRERZ ot NHER R, DLRIRIR I & ANz, 3228 NAEE T URLERE AR 34T ik . ST i
TN DRI B%, 3K 2 RREE 52 o N AR th REHE K 5%0 ?

2.4.5 Three most important parameters for sensitivity analysis

TFREBESTH=AREESH

Choose the three most important parameters for a sensitivity analysis in this case and explain
why you consider these three the most important.

FRFE I =1 R HEH) S ECH (TSI FTREFEIR 4 U9 =S5
RELN
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Of the factors listed, a sensitivity analysis should be conducted on the factors that are most
uncertain and are expected to change the outcome substantially if altered. For this reason, the
following factors are the most significant ones:

FEFTAFIH R, SR A N 2 Bl SRt AN E RN — B AR Tt A LR 25 28
JEAR I ABLEA T ot IR AN IR ERL, 7 T P PR 35 0 o T 1 -

e Discount rate / I HLE
e Health costs / fi& FEpli A
e Time horizon of analysis /43 #T%E HX ) s [R]YE [

In this case health costs by far seem to be the single most important factor to analyze and
discuss.

FEARZGIN, ERRA H ATE RS 7 20 B AT 18 1 e B2 — R &

2.4.6 Present the most favorable action and why

BHBEENKATS, HFRHRER

Present what you consider the most favorable action to be taken and why.

TG U AR TR FI T3, AR

The NPV of a particular project is a measure of the net benefit (if positive) or net cost (if
negative) of realizing the project, when all the relevant quantifiable benefit and cost effects of
have been accounted for in monetary terms. If the value of life years lost approach (Ebenstein)
is chosen we see from Table 1 that the net NPVs are smaller than if the VSL approach is
applied. This is a common result, the VSL approach normally yield higher benefits than other
approaches. Since the VSL estimate is based on studies from other countries, it should be
considered whether this estimate (RMB 3 million) represents a reasonable VSL value for China,
for instance through considering how much is spent on risk reduction to save a life in other
sectors in China. In the value of life years lost approach most of the benefits are from the sales
of land.

RFE T H 49 BLAELAS F5 BT AR 2 (1 T B A e A A SRR AT Az B B R gt it ¢
YeJE, TUH SRR Al (iR ) Baf A (EREME) « R T
%% A SR kAR TV, AT AR LA 245 B A i A HR FHVSL (B2t F5 di
f6) JHER RN G R XAE, SRAIVSLVAIR H 2 BB R A4 5 e i
ale HITVSLIFME T HEE KB I, MiZHRXAEE (30057t AR T Z& 2+
[ AR VSLAE, g & — T, AP E, HEBAZDNEHAT e R e
M —akEdr . RIRAFE T, KER 2 B as ok B e 8

The net NPV of Treatment facility is positive if the value of saved lives is not too low. Since
many poor people would benefit from Treatment facility, it could from a social point of view
be desirable to carry out the investment even if the NPV might be negative. There are also
other benefits to health and well-being

AR it )1 BB AE IR RE A A RARAI TS OL N VIR, A BB LR 2 55
AH 238, WAL AR, B IUE Y e, A BT R . MR R SEAR
FBERYE, ARZ G
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The Plant trees alternative offers an alternative to Remove soil. Both save about 70 lives from
cancer, but the health benefit arrives later in Plant trees. If saved lives are valued highly
Remove soil gives the most benefits. If saved lives are valued lowly other benefits dominate
(sale of biomass) and Plant trees gives the most benefits. Plant trees could also be considered
more eco-friendly. However, Plant trees is a new and largely unproven approach. In our
judgment, Remove soil may be the best choice.

TR T e i TR IR BT % M EMRE H A 7056 A fm, (HA2HE
P R A A R R AT AT IR — 2 o i R IR d (A B PP s IR AT R -3k
FAAERCRIN R o AR RUE A B UMESOP A B, B4 HAd R b o5 2 2 A
CEMESE) » AR A RRRI . RIS AT AN EINAE S A0 . SR, 18
MR MR TE, R —MRPGE R, RIEEATHHIWr, TSER T et fethik

o

It is important to emphasize that a cost-benefit analysis as a practical matter is far from being
a determinate technique. There are challenges with determining the discount rate as we have
seen. Equally difficult problems persist in determining the proper figure to use for the value of
human life or the intrinsic value of nature. The willingness-to-pay approach is problematic, as
it is highly dependent on the ability to pay. It puts a lower value on health and environment in
poor areas as the population possesses less than the population in wealthier areas.
Additionally, because of the severe limits on current scientific knowledge, we often can do
little more than make educated guesses about the effects of a chemical on human health or
environmental degradation.

N5, A R g o M AE S SERR L BB —Fh ik, H RTE A 2 — Fh ik e
PERIEOAR . IEWIATITE B, B WK IR 2 B RIR 2 . thoE T A5 n
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Environmental regulation involves difficult tradeoffs, and economic analysis, including cost-
benefit analysis, can help clarify those trade-offs. However, a cost benefit analysis should not
be the sole basis for decision making. It does not provide precise answers to policy questions.
Rather, it is a procedure that can provide a crude but highly useful picture of the relative
merits of alternative policies. It therefore can be used to identify those investments that are
either very good or very bad. A CBA also organizes data that bear on policy decisions and does
so in a way that educates us about the important elements of a problem and allows us to test
the sensitivity of the decisions to changes in those elements.

PTG T AT AR AT, 035 AR R i 70 M 2 A 22 50 20 A B 1) B B e A
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2.4.7 How to finance actions

ERATEIRMERE &R

Discuss how the actions could be financed.
P I T T E) U 5 7 A o

If the responsible companies for the pollution at the site could be identified, they should pay in
accordance with the Polluter Pays Principle. If the responsible company cannot be identified or
is unable to pay, the government would have to pay for the cleaning

Gp SR AT DR 5 e A B 2 )5 S BT, RIS e S U, X Al
BIRHESCAT o AERANRER E TS R 5T AR, B X EEAL TG ) ST, BURF L AN
TREAT AR S AT

In this case sale of land could contribute considerably to the financing. Sale of land could yield
some RMB 500 million, which could cover most of the investment costs for Remove soil. Plant
trees would not yield any upfront income from sale of land, but would eventually yield annual
income from the sales of biomass, and after 30 years the land could eventually be sold for
other purposes. However, the annual income from Plant trees is lower than from land sales in
Remove soil. This could be an important argument for Remove soil in case of financial
constraints.

RAEOUT, RS AR OO > B SR . R ARG L) 5 {LB AR 1T,
R RIS BRI B R HR 73 BB AS o AR AS 2 7 AR AR AT 32 A A 1) - 3t Al B TN
A REEE R R RN, 5 20 )5 L] SEREE . R, R R
PN TR 3 p R BN . SRR AR BUR 48, Bm i s B U 7T g
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A special challenge would be to ensure financing of operating costs over time for Treatment
facility.
—ANRERA B 10 REAE T anAnT B DR Dy AL BB TA Wi £ FR) 38 B BOAS TR A 55 <5 S HF
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3. SEA case exercise: Reducing environmental risks in
the Snow Dragon River basin

OISR SEPPAT SR ABIGR 2] BRI S T s iR 3 58 XU

3.1 The case of the Snow Dragon River basin

R RIBR G

A Strategic Environmental Assessment, SEA, is a tool to identify and assess significant positive
and negative effects from policies, plans and programmes. SEA can be viewed as an extension
of the Environmental Impact Assessment, EIA, moving from individual projects to policies,
plans and programmes.

IS AR Y (SEA) R IRBIAITEASECR .. MR T H rp B SR B TR . s
VPR DUE ORI ST PP A REA . AL AT H S BIBGR, Hikl, MuiH b

SEA is a means to safeguard environmental assets, and to promote sustainable development.
A SEA can improve decision making by:

- Providing environmental-based evidence to support informed decisions.

- Improving the identification of new opportunities.

- Preventing costly mistakes.

- Providing a "big/strategic picture" giving directions for Environmental Impact

Assessment studies of specific projects or policies at a local level.
- Facilitating trans-boundary co-operation.
- Building public engagement in decision making for improved governance.
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In this exercise, a SEA-approach is applied at a country level in order to strategically map
environmental risk and design a cost-effective pollution reduction program. The exercise also
draws on the principles of Integrated River Basin management (IRBM). It may be beneficial to

have a 45 minutes lecture on principles of SEA and IRBM, before starting the training exercise.!

1 Such a presentation, called ”IRBM in the Rhine river: EU’s approach to regional cooperation in
protecting water sources and reducting risks to health and ecology” (bilingual, English-Chinese) is
available at the project website "Reducing environmental risk in China”: http://vista-
analyse.no/no/fokusomraader/klima-milj-og-energi/planning-for-cost-effective-environmental-risk-
reduction-in-china/ The presentation focuses on experiences in the Rhine River Basin in Germany, based
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Further guidance in the use of SEA for environmental purposes is available in the publication
(in Chinese) by Zhao Xuetao et al. (2012): “Application of SEA and CBA methodologies in
environmental planning”, China Environmental Science Press.

/|
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THEAEA BRI IR D o

3.1.1 Introduction to the Snow Dragon River in the country of Sendong

KREES AN A

The Snow Dragon River runs through the country of Sendong, from the mountains in the West
to the lowlands in the East, where it empties out into the ocean (ref. figure 3.1 with map?). The
Sendong culture and civilization has since time immemorial been linked to the river and the
country of Sendong today corresponds roughly with the Snow Dragon River basin. Sendong
consists of 9 provinces, each of them numbered and marked with a separate colour in the map
(figure 3.1).

TR AR (K — 25, B RIE T E PR Al A AR R E TR, B
JRENKIE (B 3.1 shED o TR A IACCUOR B2 AR AR B R, 228
PRORE SOOI RIFE TR . A5 RIVARAR BRSO I8 TSR I ARRE M 9 4
By, BENEMETEBEE T8, JFHBMNE GRS (SR 3.1 .

Economically, Sendong is in the middle of an industrialization process. In the cities we often
find strong industrial bases related to for instance mining and metals, chemicals, and
production of cement. In the more advanced cities on the coast, high-tech and services
industries are strong. The Snow Dragon River is a very important transport corridor, carrying
resource and manufactured goods from inner provinces to downstream provinces and to the
coastal cities for consumption and export.

MZGE B, ARAREAT Tkt . ARAREATIR 2 52 i 5 i) Tk et iy, L
WERA Mg s, BLROKYEHIE RIE R o 1% E IR R 2 Ak s, Rt

on a report of international experiences with tackling environmental risk (see Aunan et al. 2014 (pp.
270-305), which describes the Rhine River Basin example in more detail).

FFTEARTRE W http://vista-analyse.no/no/fokusomraader/klima-milj-og-energi/planning-for-cost-

effective-environmental-risk-reduction-in-china/o 55 3 B4 #7141 [ S T4 Tl 90 du Ak B IR 853 X6 174
FAORGE BREess:,  Hrpont SIEDA T 1) S 5147 BAR (1) 73

2 You may note that a map of the Rhine River Basin has served as the basis for the map of Snow Dragon
River Basin (ref. figure 3.1) in this exercise. Except for the physical outline, the data for the Snow Dragon
Riber Basin is different from those of the Rhine River Basin.

PR T2 R ISR DA I I B 2 = 0 b 5 i s ) (B 3. 1) o B T A4, ORI
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Due to the wisdom of the administrators of old, each province corresponds with a sub-river
basin in the Snow Dragon river basin. In different historic periods, different provinces have
functioned as more or less independent countries and there are significant cultural differences
between provinces and to some extent different administrative practises and traditions. A
main focus of each province is to reach national targets of economic growth, and provinces
often compete to fulfil such goals without taking into full consideration the effects of activities
on other provinces.

B2 FWE ANNES, RARENS - DEEHTE SRR 7Rt £
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Over the last three decades, Sendong has experienced high levels of economic growth, which
has led to higher living standards and a large middle class but also intense pollution problems.
The famous Snow Dragon River has largely turned into a sewer due to pollution from point
sources as well as agriculture, and several endemic nature types and species have gone extinct
or are on the verge of extinction. In many places, humans are experiencing severe health
problems due to pollution, and in major cities it is becoming increasingly difficult to secure
drinking water supply. A large chemical spill from a plant in the industrial heartland (Ganshu,
province no. 4) last year, had severely detrimental effects in the whole downstream river basin
and led to the extinction of the already vulnerable Sendong crocodile — famous as a symbol of
courage in traditional Sendong poetry.

W EREZAELKR, RABEET T mEEFEEK, ANRAEEKERERS, F=g
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GEARARTRFAK P B M RALIM H 44D (KL

The chemical spill and a drought exacerbating the already critical lack of water in the capital
province (Sandong, province no. 9), prompted the central Government to declare the need for
creation of the first overall Snow Dragon River basin management plan. The plan shall include
a RMB 100 billion program of action over 10 years to reduce environmental risk at regional
and local levels (equal to 1% of GDP).2 Provinces are of-course free to provide additional

3 Please note that this number is realistic. As a comparison, the Rhine Action Programme for cleaning up
the Rhine River in Europe spent Euro 13 billion in the period 1989-1995 (ICPR 2003), the largest cost
being improvement of wastewater treatment plants. Using an exchange rate of Euro 1 = CNY 8, this
would equal RMB 104 billion over a 6 year period.

R, I AEAYISERR . £E 1989-1995 4, BRIMSEHE SEBRATZvHRIY I B3 5 i 378
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funding for local measures and technological upgrading in the industry is expected to
contribute to reduce pollution.

ittt , I SORAE T 35 R, EHUKARBUR ™ ER E SR CGELNEG KK
Tl SE IR (S, R RBUFAMEANE AT, T 2L AR B0 EE — TR S A B, B
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3.1: Overview of the nine provinces in Sendong

1 | Qingai Mountains rich with minerals. Rainforests with abundant wildlife.
(HiEE) Population 3 million. Two major cities of +1 million that are old centers of mineral
industry.
2 | Sizhuan Mountains rich with minerals. Rainforests with abundant wildlife. Green Crystal
(MUEA) Lake, Sendong’s largest lake, famous for endemic aquatic ecology and breeding
ground for the rare Red Crown crane. Traditionally known as one of the best
regions in Sendong for recreation and angling.
Population 3 million. One major city of +1 million, an old center of mineral
industry.
3 Leimenggu | One of the two main agricultural regions in Sendong. Traditionally known for
(;ﬁﬁég%\) many small villages, abundant crop fields and rich wildlife. Today dominated by
industrial agriculture in the form of large monocultural plantations.
Population 12 million, one major city with a population of +1 million.
4 | Ganshu The industrial heartland of the country. Densely populated.
(:Fﬁi%\) Population 25 million, two major cities: one of +10 million and one of +1 million.
Hydropower plants where the river comes down from Qingai (1) and Helan (6).
5 | Sanxi Major marine transportation hub. Eastern part characterized by wetlands, small
(=7E&) lakes, channels and a region for aquaculture. Rich aquatic biodiversity.
Population 16 million, one major city with a population of +5 million.
Hydropower plants where the river comes down from Ganshu (4).
6 | Helan Mountains rich with minerals. Rainforests with abundant wildlife. Traditionally
(JTHE4) known as one of the best regions in Sendong for recreation and angling.
Population 3 million. One major city of +1 million, an old center of mineral
industry.
7 | Anfei One of the two main agricultural regions in Sendong. Traditionally known for
(g{%%) many small villages, abundant crop fields and rich wildlife. Today dominated by
industrial agriculture in the form of large monocultural plantations.
Population 8 million, one major city with a population of +1 million.
8 Fobei Characterized by wetlands, small lakes, channels and Sendong’s main region for
(Fhdb4) aquaculture. Rich aquatic biodiversity. High tech industry in the east.
Population 16 million, one major city of +5 million.
9 | Sandong Sendong’s main region for high-tech industry and services. Traditionally
(_ﬁ‘rﬁ? dominated by agriculture and fisheries in the large and shallow Blue Lagoon and
along the coast. Rich biodiversity. The best soil for agriculture in Sendong.
Densely populated. Population 38 million, four major cities: Sendong’s capital
with a population of +10 million, and three cities of +1 million.
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Figure 3.1: Sendong country: Map with sub-river basins and data / 5] 3.1:
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3.1.2 Profile of provinces (= sub-river basins) in Sendong

REEEE (TR fHh

The provinces Qingai (no. 1), Sizhuan (no. 2) and Helan (no. 6) are home to the famous
mountain rainforests with abundant wildlife and species diversity. (Sizhuan (no. 2) is home to
Green Crystal Lake, the largest natural lake in Sendong, famous for its endemic aquatic ecology
and the breeding of thousands of rare Red Crown cranes in the late spring. The mountains in
these provinces are rich with minerals and the level 3 cities A, B, C and E are old centres of
mineral industry. In Qingai (1), Sizhuan (2) and Helan (6) it has been estimated that around
15% of the population live in villages where water and soil pollution of heavy metals from
abandoned mines have negative health impacts. It is unclear what it will cost to clean up such
sites, which are estimated to about 2 000. Local Environmental Protection Bureaus are working
on assessing the costs and have made a preliminary estimation of a cost of RMB 5 billion for
cleaning up all the 2 000 sites. Local pollution also has severely negative impacts on wildlife
and biodiversity. Green Crystal Lake has high pollution levels and many endemic species, as
well as the Red Crown crane, are severely threatened. The structure of the mining industry is
still dominated by many small mines with not up-to-date technology and some discharge
heavy metals directly into the river without treatment. Air quality and quality of drinking water
is at risk in the major cities.
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At the borders between Qingai (1), Helan (6) and Ganshu (4), the landscape gradually drops
from a plateau of 1500 meters above sea level (MASL), to about 700 MASL. Here we find the
country’s largest hydropower plants, which have broken the ecological connectivity for
migrating fish species and eel to the mountainous areas. This has especially affected Sizhuan
(2) province) and Helan (6) province negatively, as well as several endemic species that are on
the verge of extinction. Sizhuan (2) and Helan (6) are traditionally known as the best regions in
Sendong for recreation and fishing, and the once famous migrating fish festivals in the many
small cities are today barely celebrated. A study showed that more than 50% of the population
in Ganshu (4), Sanxi (5), Fobei (8) and Sandong (9) would like to visit these famous festivals
annually, if they could be re-established. It has been estimated that an average household
would spend about RMB 1,250 locally on such a visit. It has also been estimated that a
program of measures to halt decline of local fish stocks in Qingai (1), Sizhaun (2), Helan (6) and
Fobei (8) provinces (by stocking and setting out smolt and similar supportive measures, as well
as removing barriers at sub-basin level) would cost RMB 2.5b.
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Ganshu (4) is the industrial heartland of the country and densely populated. Large coal
deposits have provided the basis for energy intensive industry such as production of cement
and steel, and the last decade chemicals industry has become a major industry. The major
cities in Ganshu (4) are known for the highest general levels of air pollutants and soil
pollutants, and the disease burden from pollution has been estimated to 15% above the
national average. Downstream of the provincial capital (city D), the main artery of the Snow
Dragon River is a sewer, with water unfit even for agricultural purposes. The drinking water
sources of the cities along the river in Ganshu (4) are already showing signs of pollution, from
local pollution but also from the small amounts of highly toxic pollution carried by the river
from especially Qingai (1) and Sizhuan (2). It has been estimated that on average, at least 70%
of the industrial pollution at the mouth of the Snow Dragon River comes from Ganshu (4). The
last decades, on average one major pollutant spill has been reported in the province every five
years and two significant spills have been reported every year. It has been estimated that a
minority of spills, maybe as little as 25%, are reported.

FHUNERZZEG TG, NORE. &l ila 8 R, R K Je M
ARG S BRI AR L BEE T RAFROFEAL: 25 10 4R, Ao Tk R e N SOH ™
Wz —o EEIUAN A 2 I T A TS G A S RO B de s TS A BRI 1
AL EE A PRV 16%. i BITERZ S 29 (D 3D # R BoE —2%
Tk, X BRRPKEEEAGE S H TR A . 55 IS R RO ACRIE 22
BN T PR R, XS P A SR A S S, IER E U A A
HBC R D ERI RS Y. JEfhTh, FRF AT 204 T0%8) Tolkis 4k B 55 1
ME. L 10 4K, B PR TERE —IRE RS S: EREFEER
A RS EL Y e S TR T R A 4 25% e S S 2 T RE .

Leimenggu (3) province and Anfei (7) province are the main agricultural regions in Sendong.
Traditionally, these provinces were known for their many small villages, abundant crop fields
and rich wildlife. Over the last decades, industrialization of agriculture has led to large
expanses of intensively run mono-cultural plantations, at the expense of biodiversity and with
fertilizer use leading to massive pollution of nutrients in rivers. It has been estimated that at
least 70% of the agricultural pollution at the mouth of the Snow Dragon River comes from
Leimenggu (3) and Anfei (7).

FHEMEENERRAREEERRIIX . 51X LR O 14 AR 2 A AT B
¥, BASMEEE A E. R 10 FLK, AR SEHE, XL X K
TRANE SRR RREE, EMZFEEARAAAE; WA, KEMIE ZE
WK KM B I AT, i FAL P32/ T0%HIA LIS Yok F 35 = F58
LA
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At the border of Ganshu (4) and Sanxi (5) province, the landscape gradually drops from 700
MASL til 300 MASL and we here find a series of hydrological power plants down to the
provincial capital (city 1), which has broken ecological connectivity between the middle and
lower sections of the river. Here we also find a major maritime transportation hub, where
goods coming in with smaller boats from upstream are loaded unto bigger boats taking them
to the coast. The intense maritime activity has at several times proved to involve
environmental risk, leading to significant spills and pollution of sometimes highly toxic
substances. It has been estimated that about six significant spills take place every year, and
most spills are reported as they involve a loss of product for the buyer and a claim for
compensation. It has been estimated that accidents and spills are behind at least 5% of the
total pollution load at the mouth of the river.

FESVUMSE I E R FAL, HOE R 700 KIZHTFFIKE] 300 oK, 7248 <
T 1D A — R HDUKE s, BHE 7 B B o) A E R, X BRI
DATHSZIERA, TR A B AN Bl IE R, AR A HOR KRB AR v i X
TR RS B I ) LIRAGIE S AT 51 R AR R, 3 SO AN IR A2 R 53 00 J5 7)™ B it s
GG Paflith, RRFERAKRAE 6 U™ Bt F i 1R ks S i iE 2
MR F G L SGE R T RS, TR R . AN BT, XM S R
{552 /0 5 BT e 5 48 B 5%.

The landscape downstream from the provincial capital of Sanxi (5), city I, and down to the
provincial capital of Fobei (8), city J, is characterized by wetlands, small lakes and a maze of
channels, and this is the main region for aquaculture in the country. However, channelization
of the main river has significantly reduced natural water dynamics, at the expense of rich local
biodiversity (including endemic species) and water quality. Water pollution has also
contributed to cause the abandonment of aquaculture from the best areas along the main
river, and limited aquaculture activities to the southern tributaries. In the region between city
J and city K (in Sandong (9) province ), high-tech industries are based. A study showed that
restoration of natural river dynamics and wetlands could potentially reduce total pollution at
the mouth of the Snow Dragon River with 5% and increase aquaculture output with 300%.
Another study showed that immediate measures to mitigate pollution influence on areas of
special importance for maintaining biodiversity is necessary to halt the rate of loss of
biodiversity, and estimated the necessary minimum investment for the whole river basin to
RMB 2.5b in a first phase.

FOMEES W D N —EEMEE/\NEES W ] HRHEERZRE,
At ANEAMES R RV I, X X0 AR 2R B AR IR ) X . R
M, EMNEATFREENE, WK RRNEE B FEC, ARMFE KAV 2 Pk
(CBIEERAFID 221520, KB TR, ™5 KK TG ek T SO i IR B 18 Ji e
K= FREENY, BRI H AT R BEAE F B SCRBEAT IR B . T T AT K (R U
B X, 2R e T . — IR, G SRR R AR B RE )
RIS B S,  F e LTS e m] REFRAR 5%;  [RII 7K™ R Y ™ E A AT REdE
300%. F3Ah—TFFERN], FoLed XX T 4ERFAE AR I 2L, ST AR S
T PR 1 Gt X L X R M, DA IE A 2 pevE Ak S ii . a5, BN — B
B 5 B B T Wb 5 e DL O 25 ALt
Historically, agriculture and fisheries in the large and shallow Blue Lagoon as well as along the

coast, has dominated economic activity in Sandong (9), the capital province. Today, the
economy is dominated by high tech industry and services. Over the last decades, agricultural
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activities have come under pressure from urban sprawl and are hampered by water shortages
due to pollution and falling groundwater levels. A government study showed that preserving
the rich agricultural soil in the region is essential for the long-term food security of the nation.
During the last 10 years, fisheries in the Blue Lagoon have virtually stopped due to high
pollution levels and severely declining fish and shrimp stocks. Also coastal fishing is much
reduced compared to historic levels, for the same reasons. The economic output of the shrimp
and coastal fishing sector is now only 20% of what is was a decade ago. Sinking ground water
levels in the main cities due to over-extraction, are contributing to a water crisis in the region.

M B, T R T 3 P W VS S5 AN P 3 X T R i A b ALy S B 5 T AR
EE CERANE) HEFFEs. W, ZENAF SO R AR S L. Bk 10
R, EEEEM TR IR, %A AL A I IE BRI Js IR, V5 Ge AT R KK
J N B 5] A K YR R e A b A PR I R . BURF T R I — TR FE R B, dEREiZ
X =E & A 3T R KRR 2242+ B . 12 10 2RISR, V54 AN
Jill, EURF R E S, VS X RS S T B NS FEE, T R R A
Shrseremate, Wi e 8 W o> . IR T B BT AT AN 10
ERTHY 20%. FHF 320 R R K, B TT AL R KK ALAS T S B, A< Hh X T I 7™ =
IR S AL o

3.1.3 Additional background data and estimations

FHEm H S R BRI PAL

An expert commission at the Capital University has set an estimated sustainable pollution load
at the mouth of the Snow Dragon River (the outlet to the ocean at the capital and at the Blue
Lagoon) to 100 standard units per year and estimated the current pollution load to 300. The
growth in pollution pressure generally follows the growth in GDP.

KPR P L RELSME, BSRIE ONEFEDA T E RS wAZ
5 B BOE AREEE 100 ArdEsAr, HEAhTh, 2 H AT B ik 300 ARdEFRAL. Fif
% GDP WG, T 075 Gk Jy B2 k.

The sources of the total pollution load has currently been estimated to Agricultural pollution =
40%, Industrial pollution = 35%, Urban wastewater = 15% and other sources = 10%.

H AT RS e BRI THEDN . A5 405 40%; Takis 4t 35%; IR EK G
15%; H BRI L 10%.

The cost of regional and local pollution to water, has been estimated to an average RMB 1 000
per person per year in health cost. The cost of a basic structure of 8 monitoring and
emergency response centres in the river basin has been estimated to RMB 18b for a period of
10 years.

b DX AN 75 A H R R A Al T O P 9 B NBEEHR 1000 JT. AHEE—SCHi
SR PR 8 A MR N s B G L R R SE A UG THRE R AR BE 18 42TT

A Global Bank survey of newly industrialized countries in Asia, showed that on average some
investments in reducing pollution are more effective than others: On average, an investment
of RMB 1 billion in reducing pollution from agriculture leads to a pollution reduction of 3.3
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standard units per year. On average, an investment of RMB 1 billion in reducing pollution from
traditional industry leads to a reduction of 2 standard units. On average,an investment of
RMB1 billion in urban wastewater treatment lead to a reduction of 1.5 standard units. The
study suggested that for “other” measures, one may on average assume that an investment of
RMB 1 billion leads to pollution reduction of 0.8 standard units per year.

IRERAAT AT — 0 EIH TV A E B R, S sl it 5 L e
EONH R PRI 10 A0 T0RBE A TS AR e V5 Rt FRAIR 3. 3 MRk AL,
P)RFBEBE 10 ALTORIEAE Ge Talbis G e 815 Rt 4R AR 2 MARuE AL, BRI 10 12
JCH T3 V57K A B AR A V5 P AR BRI 1.5 ARtk seAL . BRFURE, X “HEH
B TME, RN 10 A2TCRT BLREFE D 0. 8 ARtk AL TS B HEI .

Preliminary estimations made by Environmental Protection Bureaus in Sizhuan (2) province
indicate that costs to clean up pollution of heavy metals from abandoned mines averages
about RMB 2.5 million, but this may vary significantly from case to case.

55 2 DA A ORERT I TG THR B, I B IR0 DX ) HE 4 SR 5 S P e
APIZ979 250 Jiot, (ERMRAEARZRG], BRAR kAR ER.

Last year, the annual GDP was RMB 10 000 billion and GDP is estimated to grow by 10%
annually over the next decade, with an equal growth between sectors.

FHEBRKRER GDP A 10 27T, BiitkAK 10 4 GDP K 4ERFREE 10%H 363, &=
MV T TR R R S K

Please note that relevant data is also included in the map of Sendong (ref. figure 3.1.).

THERM AR B SRS T (Z2HEERS D .
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3.2

Questions / tasks

I AR /A%

Please note that, like in real life, not all relevant information is always available. The task of the
participant is to use the presented information in the manner he/she considers best, in order
to make transparent and informed decisions. The participant should supplement the data
provided in the case and the calculations based on these data, with his/her own experience of
related issues when answering the questions in order to make the exercise as realistic as
possible.

THEE W FE A SEATE —FF, IR RIRBT AT ARG . 2 RSS2 L

AT R AR (75 SUAE P S A 015 S A B Y EL B R A R BRI I RS, Dy 17 Ao
ST REME I I SEARNE 5 53 T DURREARAT] B O AL EAR 5C 17 8 1 2296 %0 S 491 3 it 451 5
AITHS A5 B Bt AT 4R 78 o

Please note that most of the time should be set aside for answering question 3, which has five
steps.

TRE T LT B 2 R B T R B2 1)l 3, Herp g 525

1. When carrying out a SEA it is important first to establish how the situation and future

B
b

1
2%
%‘_.

looks like if no action is taken, including quantifications of negative consequences to
the extent possible. Such a description constitutes a “reference scenario”, and this
reference scenario makes it possible to assess the benefits of mitigation actions that
reduce the negative environmental pressure.

A HY SEA TR, B SRR E, WIARARIBUETIEM, 2 ARG
, RERATRE AR U . DN A ZE T, KBTI TR
PR A I 7 (R T R 2

Please list main facts (quantitative data) describing the current situation and
consequences of business-as-usual development. Begin with the most important.
Make calculations if necessary. How high is the pollution level? What are the main
pollution sources? Which areas are the most affected? How many people are
affected? What do we know about the costs and future impacts of the reference
scenario?

TEAEIE R B BRI, F € SRR F1 AT 2 O, BURIRIRIH A R
PR E R DERIRHETT TN . QSRR EMN? EEMG IR A2
FLRLMURLE X I ? XD NSRRI ? X T HAR O T BRI A, AT S
LEYIE I R L ?

Estimated time needed: 30 min. / 11175 ZHT ] 30 504
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2. When preparing to design an environmental risk reduction program, it is important to

identify the most important risk sources, the most important impacts, and cases where
the area producing the environmental risk is not the same as the area affected by the
environmental risk (“uneven distribution and impact”).

B — IR IS XU (175 S8, B S B R B XU . T RET R I £ 25
M DR AT IR X3 A A AR S5 IR 5 52 1 R A5 A 2 AN 25 XU, 231 AT
A

a. Please list what you consider the three most important sources of
environmental risk, describing the type of risk and in which province it is

located.
T A = AR B B B (P IR ARSI, 150 B XU A 230 AR RS Y Az T 6
NE.

b. Please describe what you consider the main impacts of these risk sources,
describing the type of impact and in which province it is located.
B 51 X e R Y ) = 250, I 150 B X e 5 e 1) 3= SRR 32 5 1) 4
B3 e

c. Please provide examples of uneven distribution and impact of environmental
risk, and explain shortly why this issue is important.

TE 4 I RS A AN AN I8, I fa] AR I o i) AL ) B 24

Please go through the text closely and summarize in writing the main sources, the
main impacts and examples of uneven distribution.

A SR JF LIRS BRI KGR EZ A A A A
BHIBl5-

Estimated time needed: 15 min. / 1511752211 /5]: 15 50#F

3. The national government has set aside RMB 100 billion for a 10-year programme to
reduce environmental risk in the Snow Dragon River Basin. Present how and where
you would spend this money, to reduce urgent risks and get the best overall effect.

E K EUMRITE T 1000 1276, FFRENI 10 SR H SRR E5 07 i 38 1w ) A 55
Ko 8 AR ST ZE T S AL/ B, anfal A8 kR PR S8 RS XU, H A 5
FERRSARTR

Estimated time needed: 2 hours. / 1411 7 ZH 1i]: 2 /DT

Please follow five steps (a-e) to answer question 3: / 1% [R5 ) @ 3 [ 72
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a) Estimate as accurately as you can where the pollution comes from: How much of

what kind of pollution comes from each province? Note that the share of the total
pollution load (300 units) at the mouth of the river has been given: “agriculture”
(40%), “industry” (35%), “urban wastewater” (15%) and “other” (10%). We also
know how large a share of agricultural and industrial pollution that comes from
certain of the provinces. If nothing specific is mentioned about source, assume
that the source of pollution is evenly distributed per capita.

R REER A T S LRk B IR ANFIRAES Ty, BENE AR T
Z/b; FEEFM O ETSAM (300 A7) TTEIRERCAEAH:  “RiL 40%,
Tk 35%, IRTTV5K 15%, HAl 10%” o FATHENE T &AE G AR A Tk
S TTHR R . IR SR B BRIV S 4R E 2, RIS 4 N 035
i o

Use the following table:

IS INESCE

Table 3.2: Population and type of pollution per province and total (template)

R 3.1: FENBAERN DS JeR A

Population A [ Pollution (standard units) y54% ChruEFAL)

Province Million Agriculture Industry = Urban = Other Total Total%
By [EW] % ol Tolk Wi He B Ri%
Qingai
Sizhuan

Leimenggu

Ganshu

Sanxi

Helan
Anfei
Fobei

Sandong
SUM
Mt

Ol (N V|| W[IN| -

b) Identify issues that you think should be addressed immediately. Then list the cost
of specific measures that address these issues, if cost estimates are available.
Finally, you summarize the costs.

HI AR R 24 57 R e 1) 1) RURH 75 SR IR T, A 5 TOU 5 i 0P % 42
IS B S

Use the following table format (add rows if necessary):

FRH AN RS A CRIAR Y 5 ZE 1 IR )
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Issues that should be Solutions

addressed immediately Jiik

i 2 37 RV R 1 1) A

SUM &1t

c)

When designing an environmental risk reduction program, you will usually not
have sufficient funds available to reduce all risks to the extent that would be ideal.
This is also the case here: Reducing all pollution from agriculture, industry, urban
wastewater and other sources would cost RMB 144 billion (estimation).

B TE AN PR IR RS 17 S, AT aR VR A8 1) 55 45 BT A R XU B
REV ALK DR R IX PR, HlEck B A Tk 39T 15 K Fn HoAthy
15 YL IR I BT 15 G At 55 2 1440 12 (144,000,000,000) A .

We have about RMB 72 billion left, after addressing the urgent issues (ref. 3b).
What is the best way to spend the remaining funds, while addressing the most
pressing issues (some areas may be more important than other areas) and
reducing as much pollution as possible per RMB?

TEMROR T RAFAR T AR (B2 b P D 2 )5, FATART 720 12
NR Mo EFETECR NS e, BEREVS IR R iR SR R R 1 R A CGRes X Igin]
RELEHABXIE R ED) , RN RS R LB RaE (AL R TS G
Vi) fokAk?

First list the factors and principles (such as cost-effectiveness) you consider
fundamental and that will guide the way you prioritize.

HSEHI AR BC B M EEAS DR 2 AR CEEan B R L)

Then describe how you would allocate remaining funds to different measures
(agriculture, industry, urban or other) in the different provinces, following the
factors and principles you consider important.

SR, EAER Ny EE PRI R AR I, 35 B URA0ART Dy %48 AN IR FR 4 it 2 i
FlRmeE e CRolky Tk, TEKMEALD

Finally summarize your distribution of funds in the table below.

B JAAE R R RS IR I BT 4 i .
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Table 3.3: Measure and cost, for how to spend the rest of the budget

Measure Province (s) Comments

it {=hZ] R

Remember that there may be different ways to design a good program, depending on which
factors you consider the most important. A good program is a program that addresses the
issues you prioritize and the general picture in an effective manner.

HIEL, T RVONEENRRAS, TR Bot MERAFRNIH . 15 H N
o ISR BEE ML S MU 2 A A R 1), AT Rtz SR 2

d) Effects of the program
ELHEIES

i.  Estimate how much pollution you were able to reduce, using the following
table.

T RRENE HIDRZ i 4y, 1K 3.4,

ii.  Please describe in writing the main effects of the program (what kind of
pollution is reduced the most and where) and other important effects for the
environment.

TR IZ T S M B CHR 2 V5 R4, R X i
%), AIWIREE A ) F EA B

5P 0 2 A T EE R

Table 3.4: Pollution reduced (in standard units) by implementing program (template)

* 3.4 J7RIIEICHG G s (DAbrdE AL
Province Agriculture Industry Urban Other TOTAL

1 Ak Tl g T HeE Bt
Qingai

Sizhuan

Leimenggu

Ganshu

Sanxi

Helan

Anfei

Fobei

Ol N|OO UV W|N|PFP

Sandong

SUM it
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e) What are the main successes and which are the main remaining problems?

BAS T WG R, G R AL o ] R

Summarize main successes and remaining problems in writing, and use the
following table:

A5 P A0 AR A 45 2 ) P RSO A ) 1«

Table 3.5: Pollution remaining (in standard units) after implementing program (template)

% 3.5: JrRIHERIA NS Je it (ORI
Province Agriculture Industry Urban Other TOTAL

B Rl
Qingai

Sizhuan

Leimenggu

Ganshu

Sanxi

Helan
Anfei
Fobei

Sandong
SUM &t

Ol |IN|O U W|IN|FP

Note to question 3: / A @ 3 yEF:

- Pollution increases with economic growth until a decoupling is achieved. In order to
make the exercise more simple, we assume that the effect of all actions take place in
year 1 of the 10 year program.

WEGRE25E T KM A, BRI BG ROTER MR =38 13456
o N TR MR, FAMREIAATSIRRCERE 10 FIH WIS —F 5t
T K

- We also consider a reduction of pollution to have the same value per standard unit no
matter where in the river basin it takes place. (Normally, upstream reductions will
generally have larger positive effects per unit than more downstream reductions.)
AT N TE TC 1875 YL R AEAE TS N TR 7, IR b s BAT AH A 1 4
WERRAE . CIEHIEOT, LIFBIG R RE, — e RS e ™
G50 SPNES Y AT TR S
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3.3

3.3.1

Suggested answers
SHEER

Costs and consequences of business-as-usual (the reference scenario)

PREFIA R R T W RE ISR A A f5 R

The total pollution level is already triple the sustainable level (100 standard units), and
is set to grow by 10% each year, reaching 778 standard units in 10 years.

MHS TS AR O R AR (100 ARiERAAL) =05, 1 AU B4R
DL 10% M BE K, T4 feik B 778 brifEEq.

Health costs = RMB 124b/year (+ 10% increase each year?).
@ FR R A =1240 1270/ (RRAEHEK 10%) .

At least one major pollutant spill every 5 years in Ganshu (4) province; affect Sanxi (5),
Fobei (8) and Sandong (9) provinces (total of 70 million people) as well as parts of
Ganshu (4) province itself (total of 25 million people).

VUG B AR B /D R A — B E S iR, e B e L.\
S (7000 T ANED 5 BLAEEDIANE R HiIX (£ 2500 T ANED

At least 8 significant pollutant spills every year from Ganshu (4) and Sanxi (5)
provinces; affect Fobei (8) and Sandong (9) provinces (total of 54 million people) as
well as parts of Ganshu (4) (total of 25 million) and Sanxi (5) (total of 16 mill.).
FVIAE LN EEZRD KA 8 ™ EG iR E &, AR E L. \
MEE LA (7000 BN, BUKEEIYASE R HIX (292500 A D AT
ANE (411600 HAED) &

Drinking water sources will likely become contaminated in cities along the river,
especially in Ganshu (4) province.

AT U ACRIEARAT AT RERZ BV 5 CRERIZSBIINED -

Water shortages will affect agriculture in Sandong (9) province negatively and
compromise long-term food security in Sendong.

TR BEUE LB X S5 LA A A P 38 AN RIRE I, FERE AR 2R I AR B 22
éc

Further reduction in aquaculture and fisheries in Fobei (8) and Sandong (9) provinces.

55 )\ JUAN A IR 7K™ SR B AT ™ B b o

Ecological river connectivity remains broken and increased pollution pressure makes
more endemic species go extinct and threatens the Red Crown Crane etc.

RS HTRE R IR T Wi ZOIRAS s T BRI SE 2 MMk 4s, Jf™ =
B PP L TS 55 A D A
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3.3.2 Main sources and impacts of pollution / uneven distribution
T2 B YL NG YR /73 AT A )

a. The three most important sources of environmental risk: = KR8 X Rk -

1.

Agricultural pollution from Leimenggu (3) and Anfei (7) provinces.

H =M B LG G

Industrial pollution from Ganshu (4) province.

SEVUANE R Tolki5 e

Toxic industrial pollution from Qingai (1), Sizhuan (2) and Helan (6) provinces.
H—y AN ERA RIS

Another candidate for top 3: A4 — &%

4.

Accidental spills from Ganshu (4) and Sanxi (5) provinces.

S DUANER L4485 1R T AR 2

b. Main impacts of the most important risk sources / T ZEFR 158 XU Y5 ) 3= ZE H 05

1.

Sandong (9) province is affected by all upstream pollution, leading to increased
health burden and threats todrinking water sources, agriculture, and fisheries,
FHAE RIS EH 28 MR R RR . IR 24 Aol Al 4
PR A [ R

Fobei (8) province is affected by all upstream pollution, leading to increased
health burden and threats to drinking water sources, aquaculture and
biodiversity.

H)\AE 32 LG YISEN, O R AE L IR 224 K FRTE LA
W2 FEPEAEIE R T B 9 B A4

Ganshu (4) province is affected by industrial pollution and toxic pollution from
Qingai (1), Sizhuan (2) and Helan (6) provinces, leading to increased health
burden and severe threats to drinking water sources.

FEVIANE 52— TG SR ET5 Gy, 0 R S 4E AR R 7K 22 4t B
TN E A

Sanxi (5) province is affected by all upstream pollution, leading to increased
health burden and threates to drinking water sources.

BRAEZ LIRS YRR, O R AE AR K 22 gl 7 S e E
IRIE

Qingai (1), Sizhuan (2) and Helan (6) provinces is affected by heavy metal
pollution, leading to increased health burden and threats to drinking water
sources and biodiversity.

F—. ZHEANEZESBIGY, HXKHKZEMEY Z SR T
LAbSPaa {iokiikiE P

c. Examples of uneven distribution and impact / {5 4% 4 AN R e 7~ 451

1.

Downstream provinces are generally hit hardest by pollution produced outside
their own province; especially Sanxi (5), Fobei (8) and Sandong (9) provinces
that get the accumulated pollution of the upstream provinces. Sandong (9)
province is the most affected.
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TNV A LAAIMHI DX RSPRG0S U i B G T M s R R
Tz BIA 0 BTG RME . B IANE G IAE S
.

2. Ganshu (4) province is affected by pollution of heavy metals from Qingai (1)
and Sizhuan (2) province

VAN E R BR A R — A AN I R 5 AL 52

It is important to identify cases of uneven distribution and impact of environmental risk,
because this affects the ability of involved parties to effectively address the problems. Those
who are affected directly by the pollution have a large incentive to act to reduce pollution, as
they are experiencing the negative consequences. Those who are not directly affected have
less incentive to act to reduce pollution. This makes it complicated in cases where there is
uneven distribution and impact. Documenting such instances makes the authorities and
businesses in the region where pollution is produced aware of the negative effects of the
activity in their province, and increases the political and public pressure for them to act to
reduce it. Documenting uneven distribution and impact also makes it clear for those affected
where the problem comes from, so that they can engage in cooperation with authorities and
businesses at the source to reduce the pollution that affects them. Finally, documenting such
instances makes it possible for national authorities to make sure that provincial authorities and
businesses work to reduce pollution in a coordinated and effective manner.

VRIS RS (I AN S8 0 AT AN S AR B, PRI A0 905 230 ok el i 5 RA AR
LB . RS T BOR 525 Y SIS A DR TT 2 A B 0 £ RIS 4, AN
RS G R ARG T, 5 RS O R A X B E sk b A F T4
b BRI HE S DX S AR A — AN EOIRZIGR, [RI e f e AT14E 2 A
V5 XU T A RS e HETR . AN 3 AT G BRI e 23 A A TR e K 2
GE(FIAR 5 i i A X a5 Y B RRIR T Ak, AT fre s 5 5 Al AN BURF LR S AR VRS S

BEAE, X 2R G RO AC 5 20 M A R T Al AN 48 ZRATLAL) Sl e g & AR A 25 7 kAT
TGk

3.3.3 Where and how to spend RMB 100b
1000 {ZJCHEAEMRLE X, BnfldE, DARAEAESRLE )T TH

A. Sources of pollution / ;53 JF

The pollution (standard units) of each province is calculated by using the data given in the case:

HaTG5 ChRUERAL AR S B et R 15

- The sources of the total pollution load (300 standard units) is: Agricultural pollution =
40%, Industrial pollution = 35%, Urban wastewater = 15% and other sources = 10%.
5 Y (300 ARAERRAL) MRIER RS, & 40%, Tokis4e i 35%, I
157K & 15%, HAhis 44 s 10%.

- At least 70% of the industrial pollution at the mouth of the river comes from Ganshu
(4) province.

2270 70% 1] 1 Tolky5 3esk H SN .

- At least 70% of the agricultural pollution at the mouth of the river comes from

Leimenggu (3) and Anfei (7) provinces.

/b 70%H93 LR L5 Gk B 58 =M -BANE .
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- The remaining pollution is to be distributed between provinces per capita

RIRTT RN I DTS B -

Table 3.6: Population and type of pollution per province and total
K 3.6 B A MR N AN Ge2E T

Population A [ Pollution (standard units) /5 %% (FRitE AL

Province Million Agriculture Industry Urban Other Total Total%
(=N B % £l T W HE Bk Bit%

1 | Qingai 3] 24% 1.04 0.95| 1.09 0.73 3.81 1%
2 | Sizhuan 3 24 % 1.04 0.95 1.09 0.73 3.81 1%
3 | Leimenggu 12| 9.7% 42.00 3.82| 4.35 2.90| 53.08 18%
4 | Ganshu 25| 20.2% 8.65 73.50| 9.07 6.05| 97.27 32%
5 | Sanxi 16| 12.9% 5.54 5.09| 5.81 3.87| 2031 7%
6 | Helan 3] 24% 1.04 0.95| 1.09 0.73 3.81 1%
7 | Anfei 8| 6.5% 42.00 2.55| 2.90 1.94| 49.38 16 %
8 | Fobei 16| 129% 5.54 5.09| 5.81 3.87| 2031 7%
9 | Sandong 38| 30.6% 13.15 12.09| 13.79 9.19| 48.23 16 %
SUM 1241 100.0 % 120.00 105.00| 45.00| 30.00| 300.00| 100%

* Pollution above 10 standard units highlighted with light grey colour.
% 10 AMbRAE AL B 75 B K (5% H 7R

B. Issues that should be addressed immediately / /7 25 7 Bl E e 14 5] &7

Table 3.7: Pollution issues that should be addressed immediately with cost estimates

R 3.7: N0 A USRI R (175 G i)

Issues that should .
Solution

[P YE S

be addressed immediately

RE 24 37 B A Y 1) ] R
18b (1.8b
Reduce/eliminate accidents Eight monitoring and emergency centres 1;0 {Z‘/;%ear)
WD /T B J\A BRI AR e (18 {2.35./4F)
Reduce overall pollution levels
Secure drinking water sources P i e
esp. in Ganshu (4) and Sandong Redu.ce pollution in Ganshu (4) and Sandong (9)
(9) provinces provinces.
‘. . N d pope DkA— NI e Y
PRIEIRFHAGIR, hE 2SR P itgii%etv%nitlaéiﬁgfe from Qingai (1)
A IR AU ¢ heayy mera’ Flsenarg &
and Sizhuan (2) provinces.
FEAREE — A AN
Ensure food security by securing | Reduce overall pollution levels
water for agriculture in Sandong | &G a5 YLiE &
(9) province. Red llution in Sand 9 .
(R AR TR A, T ggggxggg;“”“’mwme
IR %L * -
Reduce health risk in “cancer Clean up old sins 5b (estimate)
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villages” in Qingai (1), Sizhuan (2) | (2 000 abandoned mines) 50 17T
and Helan (6) provinces. TEHE T SR K (it
FEAREE —. ZHEEANE 9 (2000 MEFHXO
SEAS "1 A B R

Reduce overall pollution levels

B AR e AR G

Mitigate pollution in prioritized areas for 2.5b (estimate)

biodiversity. 251270
Ensure ecological red lines WA IX 5 5, g B2 e i)
MRAEAS L2 Measures to uphold local fish stocks and 2.5b (estimate)

restore river connectivity in Qingai (1), Sizhuan 251270

(2), Helan (6) and Fobei (8). i)

B T SR N LR A
i MR AT TR 4

SUM 28b
ATt 28 {276

It seems that reducing general pollution levels also will solve many of the urgent issues. We
have thus not set aside money for them here, but will address this below in the cost-
effectiveness assessment. However, we see that efforts should be prioritised in province 4 and
9, and we will take this into consideration below.

BRI S AT IR 2 B TR IR 20 DY R . PRI 3A 1A i i G
TR B, T ARAE N 10 A R VP Al P A oL I . 2R, BRATVONEE YRS U4
M RAT BN % B TIUEAE, BATAAE NI EIX—

We have 100b —28 b = 72b left.
1000 447G - 280 127G, B4&IEFE T 720 147G

C. How to allocate the rest of the money (72b) / 2174 FEF T HI% % (706 127C)

We need to find a balanced and effective way to reduce pollution, taking into account that
some areas are at higher risk than others.

FAT T BB — AP BAT R TR BE AT G, (7] I 9, 2 18 381 55 8 b [T W P 24
158 UG B L X B ey

i. We consider the following factors and principles to be fundamental and guiding:

FATN T T D 2 RARAE (4 7 R 3

- The programme should address the most urgent issues while being cost-effective, in
order to reduce as much pollution as possible.

- Action to reduce agricultural pollution is generally the most cost-effective and this
points to prioritizing such action in Leimenggu (3) and Anfei (7) provinces.
FRAR AR5 G (AT B0 & e R, X TR 4G T 5 =R BN A RAT 3R
Fetl o

- In addition, Sandong (9) province is a priority for such action due to strategic
importance of agriculture, high population and problems with drinking water. We may
also assume that reducing local agricultural pollution is important for fisheries and
wildlife in the Blue Lagoon and along the coast.
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UEAh, TR AE SRS B E R N EARZ DLRIRHIK I, 55 04N R
N E T E . BATH AT DMB B, B = AR5 Yt T 35 Va0 A it X
Y AN A sh ) th B A B

- Major efforts to reduce industrial pollution are needed in Ganshu (4) province, which
will have important local benefits and significant downstream benefits.
FEVUANE T B RTG53, XA SR s X Rl X 257
AR UFAL .

- Urban wastewater needs to be addressed across all provinces.

FITAT 8 #8 e EEA Rk T35 7K )

- All provinces should get some funding for reducing pollution from agriculture, industry
as well as urban wastewater.

PR B AR 3RS B S RF, TR A 5 7Ky 5 5

- Investing in reducing pollution from “other sources” is less effective than reducing

pollution from other sources. At least some of the pollution form “other sources”
probably comes from accidents, and our investment in emergency centres will likely
contribute to some reduction of this pollution. Besides accidents, we have no
information that the pollution from “other sources” is particularly problematic or
urgent. We therefore choose not to invest in reducing such pollution as part of the
programme.
BAR G REa P Al RS BONRS— . HEis R A — SR
RFEAE, X RSO S BN AT DAE — @ R b iX s 4. B TR HE
s, FBrsRRRE B IEATZ, PRI e A B0 k)75 G 7 42
NE BB T UL ERK, mARR RN AW LB ETE 3R
H,

ii. Description of how we would allocate remaining funds

ii. RBEEBAMIR

Qingai (1), Sizhuan (2) and Helan (6) are mountain provinces with low populations, very little
agriculture and which already have got +6b allocated for addressing different urgent issues.
We suggest allocating an additional RMB 2b for urban wastewater treatment in these
provinces, no funds for agricultural pollution, and a share of funds to reduce industrial
pollution that is proportional to the population size.

By TAEEANEE T, ANDORD, RN, X DA RS HSNE 50
e T RERANF A ). AT WASNIIE 6 ACouH Tl Kb, R
BRRKB e (700 1270 AR TRTH 6 A GE=. ¥, . &, NHELAD
), KT IS RaEN e S {8 AN DSEm KL, Blste M AR5 g
R,

All provinces and cities need some basic investments. To clean up all urban wastewater in the
other 6 provinces (Leimenggu (3), Ganshu (4), Sanxi (5), Anfei (7), Fobei (8), Sanding (9)) will
cost 30b. We cannot afford to spend that whole amount, but will set aside 2/3 —20b — and
then the remaining will have to be financed later (and maybe some of it can be funded with
local sources?). We now have 50b left.
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BT 8 A8 T AT — Le AR BE, b3 6 MEFTA B3R TS QK AE 2% 300 147T.
FATAEEAE 300 fZcEiqEss, MRME 2/3, Wtk 200 1478, #FHBEEHEALLE
Jeflt (VP LBt Gl IR ZESE) o BUE BT &R 500 /27T,

To clean up all agricultural pollution will cost 36.4b and to clean up all industry pollution will
cost 52.5b. We cannot do both. Reducing agricultural pollution is most cost-effective, but the
situation in for instance Ganshu (4) province (industrial pollution) is critical and we also have to
address that strongly, which also will benefit the downstream provinces.

TRERITAT A5 BRI 1) 5 ek 70 RIFE SR 364 1270 525 1470, BATEIREM
PIAEST o B FRARAE S G SR R ot foe iy, (E2 BE A3 DU B i I R R 3 (ol
o) IREE, KN EATEAEA KR RIZA P, X2 A8 2 it

We suggest setting aside 15b to reduce industrial pollution in the remaining 6 provinces,
allocated according to share of pollution (Ganshu) and population (when we don’t know the
province’s share of industrial pollution). An additional 5b will be earmarked for reduction of
industrial pollution in Ganshu (4) province.

HATEBIPAC 150 /27058 M T FEARTRE 6 DA Takishe, Ben g N H sl
BEAT (BRI Tk i5 B LE IR R IR BY) o ReaitshRildk 50 4270 A T8 55 DU A4S 1) Dk
155%,

- This gives a total reduction of 41 standards units, caused by industrial pollution

OB 51 Tl G5 R bR LA T 40 A

- Main beneficiaries: / FE 5235 A :
o Ganshu (4) province; reduction of 31 standard units
VYA AR 31 bR dE AT .
o Sandong (9) province; reduction of 4 standard units

FINE RIS 4 DIrHERAL

We suggest setting aside the remaining RMB 30b to reducing agricultural pollution in
Leimenggu (3), Ganshu (4), Sanxi (5), Anfei (7), Fobei (8), Sanding (9), allocated according to
share of agricultural pollution.

FATEW TR 300 fZmMBt M TR = U, F. B\ SuErl
150, e Boi A TS Qe tbBIEAT .

- This gives a total reduction of 99 standard units, caused by agricultural pollution

R AR 5 G SRR B F 99 AN FLA

- Main beneficiaries: / ZE 5225 A\ :
o Leimenggu (3) and Anfei (7) provinces; reduction of 2 x 35 = 70 standard units
=R EFE-LA BB 2 x 35 = 70 MRdE AL
o Sandong (9) province; reduction of 12 standard units
FIANEBHE 12 DNIRUAERAL
o Ganshu (4); 8 standard units
HEARREMK 8 MrdEqlr.

With this program, we have tried to be cost-effective while also addressing main issues in a
targeted manner.
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FATIIRAEAAT BN 5 ST BE KB BA R ot e RAL,  [R)IF A  0d 42 s gk o 2 22 1)

&
o

iii. Summary of distribution of funds in table / & El—H#K

Table 3.8: Measures with costs, for how to spend the rest of the budget (RMB 72b)

Measure Province Cost Comments
Urban Qingai (1), Sizhuan (2), Helan (6) 2b | Allocated according to population.
wastewater
Urban Leimenggu (3), Ganshu (4), Sanxi (5), 20b | Allocated according to population.
wastewater | Anfei(7), Fobei (8), Sandong (9)
Industrial Ganshu (4) 5b
pollution
Industrial Leimenggu (3), Ganshu (4), Sanxi (5), 15b | Allocated according to share of
pollution Anfei (7), Fobei (8), Sandong (9) pollution (Ganshu) and otherwise
population.
Agricultural | All provinces 30b | Allocated according to share of
pollution pollution (Leimenggu 35%), Anfei
35%), otherwise population.
SUM 72b
% 3.9: JAHE . A 720 125850 G
WS A :
WisK | #1264 20 AR 043 fid
WG | 3. 4. 5.0 70 94 | 200 RSP NE N
IS
Tollbisg: | $ 44K 50
Tolkis%e | 53, 4. 5. 7. 8, 150 AR5 G EE BN 173 P
9 B4
Rl | EEE D 300 MRIEIS YL (55 3 FEE 7 8 %5 35%) i
N
Bt 720

Table 3.10: Distribution of funds per province and type of pollution

Province Agriculture Industry Urban Other

Hb ol Talk W HE
1 | Qingai 0.00 0.15 0.67 0 0.81 1%
2 | Sizhuan 0.00 0.15 0.67 0 0.81 1%
3 | Leimenggu 10.50 0.59 2.09 0 13.18 18%
4 | Ganshu 2.37 15.50 4.35 0 22.22 31%
5 | Sanxi 1.52 0.79 2.78 0 5.09 7%
6 | Helan 0.00 0.15 0.67 0 0.81 1%
7 | Anfei 10.50 0.40 1.39 0 12.29 17%
8 | Fobei 1.52 0.79 2.78 0 5.09 7%
9 | Sandong 3.60 1.88 6.61 0 12.09 17%
SUM &7t 30.00 20.40 22.00 0 72.40 | 101%

% 43% 28% 30%
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2 3.11: Distribution of funds per province and type of pollution

=X2)
1 0.00 0.15 0. 67 0 0. 81 1%
2 0.00 0.15 0. 67 0 0.81 1%
3 10. 50 0.59 2.09 0 13.18 18%
4 2.37 15.50 4.35 0 22.22 31%
5 1.52 0.79 2.78 0 5.09 %
6 0.00 0.15 0. 67 0 0. 81 1%
7 10. 50 0. 40 1.39 0 12. 29 17%
8 1.52 0.79 2.18 0 5.09 %
9 3. 60 1.88 6.61 0 12.09 17%

SeAn 30. 00 20. 40 22.00 0 72.40 | 101%
% 43% 28% 30%

D. Effects of the program/ /3¢5

i.  Estimate how much pollution you were able to reduce, using the table.

GRS S RN EE RER S

Table 3.12: Pollution reduced (in standard units) by implementing program

+3.10: HFREHEFEATFERE (CARHESRLT)

Province Agriculture Industry Urban Other
o ol Tk A
1 | Qingai 0.00 0.30 1.00 ? 1.30 1%
2 | Sizhuan 0.00 0.30 1.00 ? 1.30 1%
3 | Leimenggu 34.65 1.19 3.13 ? 38.97 23%
4 | Ganshu 7.82 31.00 6.52 ? 45.34 26%
5 | Sanxi 5.00 1.58 4.17 ? 10.76 6%
6 | Helan 0.00 0.30 1.00 ? 1.30 1%
7 | Anfei 34.65 0.79 2.09 ? 37.53 22%
8 | Fobei 5.00 1.58 4.17 ? 10.76 6%
9 | Sandong 11.88 3.76 9.91 ? 25.55 15%
SUM A3t 99.00 40.80 |  32.99 ?

* Pollution reduction above 5 standard units highlighted with light grey colour.

i.  Please describe in writing the main effects of the program (what kind of
pollution is reduced the most and where) and other important effects for the
environment.

T IR RS T 1 = RO (A5 G b i %, DARAENR B
DA K BB 25 2

The suggested program will give a total reduction of: / Z 13 Sl Y /7 RAH S T — b T
- 1 standard units from industry in Qingai (1), Sizhuan (2) and Helan (6) provinces.
B ZHAIEENMNE 1 AR R Tolkys g
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3 standard units from urban wastewater in Qingai (1), Sizhuan (2) and Helan (6)
provinces. 5 —. HIZ/NANE 3 AR AL T 5 KIS L

30 standard units from urban wastewater in the other 6 provinces

HARINAME 30 AN S R T V5 7K 75 G

31 standard units from industry in Ganshu (4) province

4B T 31 AMRUHERALI V5 4% 10 standard units from industry in the
other 6 provinces

HARINAE 10 ARt ) TS 3%

99 standard units from agriculture in all provinces

FIT A58 99 itk B IR A b T s

TOTAL = 172 standard units / i it 172 ASFRiE #AL

We know that “other sources” are responsible for an annual pollution load of 30 standard
units, and some of this likely comes from accidents. We have invested RMB 18b in monitoring
and emergency centres, which likely will contribute to reduce “other pollution” — but we don’t
know how much.

FBTG QR AR 30 MR AL TS Sy, HohTREA — 2ok E TS HE K. RI1CE&
BNT 180 L AR BENSH.O L, (H2BARERIEHE L EL .

In addition, the program will: / Bt 2 48, 1% &%

Reduce accumulated and acute risk to ecology in general and in priority ecological
hotspots (such as Green Crystal Lake, the Blue Lagoon).

PR S AR AR S AR S T M X 1) SRR AN SRR PE AR S RS (IR St AN IS V538D 5
Reduce accumulated risk to local fish species in Qingai (1), Sizhuan (2) Helan (6) and
Fobei (8) provinces.

BRAREE —. . ZSANES )\ At fo 7 (10 SRR AU s

Hopefully prevent species extinction (sustainability risk?) until the ecological situation
in the river basin can be improved even further.

AR YRR L (RIS, ERRIBES B St — DA 8 HeE .

E. Main successes and remaining problems / =2 LA T H /58

Main successes/ 3 B 50l

o The total pollution load is now only 29 standard units above sustainable level
(the sustainable level is 100)
AT Gy s M ETA LL AT 4EREZKSF GZ7KFN 100 ARifEERAL) 5 29 bRtk
LR
(But in reality not quite so good as the effect of economic growth and time of
implementation has not been taken into account.)
({ESERR AT REBATIX A0, TRIONBEAT 25 FE 251G K 1) 5 Wi A S s [] D

o Acute environmental risk reduced significantly with emergency centres, which
probably also reduces pollution from “other sources” (but how much is
unknown)
AL TR, WERR T RIS, A AT R AR R e TS
BURGGs, H R RARE AN AN

o Huge reduction in agricultural pollution (82,5%) and urban wastewater
pollution (73%).
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EE k|

JAS S it 53 AT RO A5 DF A 32 B A1 ] W 3 58 AU

O

O

O

- Mainre
O

Fi Y (82.5%) HINTHIGIK (73%) MK FFAK;

Critical health situations in in Qingai (1), Sizhuan (2) and Helan (6) handled.
AEFRRNS T AN PEIR R g BT 3

Pollution has especially been reduced in provinces that are main sources of
pollution and/or are critically affected by pollution; Ganshu (4) — 46 units,
Leimenggu (3) — 39 units, Anfei (7) — 38 units, Sandong (9) — 26 units, Sanxi (5)
— 11 units, and Anfei (8) — 11 units. &= 275 YLJ5 BT 75 & 13 135 ik BER AR K
FEAK: 28 4 B PRAC 46 MsTERRAL, 28 3 B PRK 39 MaiEslr, F 74
A 38 Mt RAL, 25 9 B FRIK 26 Mt RAL, 2 5 4 FHIK 11 MatE
A7, 58 AR 11 bR AL

Improvement for fisheries and agriculture in Fobei (8) and Sandong (9)
provinces.

5 \FNEE LA AR AR =15 21 00

Fundamental improvement with regards to ecological red lines

LRI LA RIRA LGS .

maining problems/ 8|~ 1] 3= £ jr] @)

60% of industrial pollution remains

3584 60% T Vi5 4 frin

Industrial pollution in Ganshu (4) province is still bad, and is now clearly the
highest single source of pollution in the river basin (43 standard units)
FVAAE B TG G R M 8, o H RIS ORI 5 G4 (43
AMFREERAL)

Especially Ganshu (4) — 53 units and Sanding (9) — 22 units still have high levels
of pollution, and also Leimenggu (3) — 14 units, Anfei (7) — 12 units, Sanxi (5) —
10 units and Fobei (8) — 10 units still have significant levels of pollution.
FEnlie st 4 4, RRA S3 i ALis 4ey), 55 9. 3. 7 AWM 22,
14, 12 WRERAL TG 9. RIS 5 FIES 8 N85 G RE FEATI AR ™
H, &H 10 MaiERALTG G .

Agricultural pollution is still a problem in Leimenggu (3) and Anfei (7).

553 7 By AT e IR T2 AR 22 48 THI Ik PR HE R

Urban wastewater treatment only secured for 2/3 of urban wastewater.

TG K AL BRA AL BE 15 7K S 2/3

Table 3.13: Pollution remaining (in standard units) after implementing program

311 FREMEAEEERARKTGRE (DR ERALTH)

Province Agriculture RV | Industry | Urban 3§17 Other
Ay Tk HE
1 | Qingai 1 1 0 1(?) 3
2 | Sizhuan 1 1 0 1(?) 3
3 | Leimengguu 7 3 1 3(?) 14
4 | Ganshu 1 43 2 6 (?) 52
5 | Sanxi 1 3 2 4(?) 10
6 | Helan 1 1 0 1(?) 3
7 | Anfei 7 2 1 2(?) 12
8 | Fobei 1 3 2 4 (?) 10
9 | Sandong 1 8 4 9(?) 22
SUM &t 21 65 12 31(?) | 129

* Pollution above

5 standard units highlighted.

5 AMbRiE AL DA _E 75 QAR (R RO
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http://www.poyry.no/sites/www.poyry.no.mosaic.fi/files/r-2011-047_rre_sea_and_cba_case_study_exercises_for_china.pdf
http://www.poyry.no/sites/www.poyry.no.mosaic.fi/files/r-2011-047_rre_sea_and_cba_case_study_exercises_for_china.pdf
http://www.poyry.no/sites/www.poyry.no.mosaic.fi/files/r-2011-023_hve_guidebook_in_cba_and_sea_for_environmental_planning.pdf
http://www.poyry.no/sites/www.poyry.no.mosaic.fi/files/r-2011-023_hve_guidebook_in_cba_and_sea_for_environmental_planning.pdf

Case exercises: Using CBA and SEA to reduce environmental risk in China
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Vista Analysis AS

Vista Analysis is a social science consultancy with its main emphasis
on economic research, policy analysis and advice, and evaluations.
We carry out projects to the highest professional standards, with
independence and integrity. Our key thematic areas include climate
change, energy, transport, urban planning and welfare issues.

Our employees have high academic credentials and broad experience
within consulting. When needed we utilise an extensive network of
companies and resource persons nationally and internationally. The
company is fully employee-owned.

Vista Analysis AS
Meltzersgate 4
0257 Oslo

post@vista-analyse.no
vista-analyse.no




