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Norweglian project partners / #B& %5

Vista Analysis, a research institute and consultancy on economics,
environmental economy and policy.

CICERO, Center for International Climate and Environmental
Research, Oslo

MEOZ R BAZRRT BfF &SRR D, Bk

Vista Analysis’ representative in Taiyuan:

Rasmus Reinvang, PhD, senior researcher.

12 years experience with environment and sustainable development
policy work, in Scandinavia, the EU, China, India.

Lecturer at Copenhagen University (Denmark), University of Gdansk
(Poland), Bl Norwegian Business School (Norway)

Rasmus#ERGM . FEMEERA12FMESAIHELABRITERR
FIRHEERZFARIGIRKT . R=1EHRXF. BHBEEFB I
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An example of decoupling: E AR ]y N W
Air pollution in Norway 1980 - 2000 (1980-2000)
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Phase | project (2009-2012)
—HAT B (2009-2012) : IR &R R IPEFA I AIHITHR

®m Project: "Improving the effectiveness of environmental 5-Year Plans in
China” (2009-2012) — Phase |

m Partners in China: 5 &4E{k{#
MEP Planning Division, CAEP (FRMRERFINIT], CAEP)
Pilot provinces: Jiangsu, Hubei, Guizhou, Yunnan
INREM I, AdL. =M, =

®m Goal: To assist in improving environmental planning in China

= Main outputs: EE~=H

Documentation of Chinese and International best practise in Environmental
Planning

Guidebook in the use of Cost-Benefit Analysis (CBA) and Strategic Environmental
Assessments (SEA)

Training of EPB staff from pilot provinces
Policy recommendations \/\
Final seminar and publication of book in Chinese (2012) VISTA
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Recommendations of Phase |
—HiIn B #4518

C —
= Enhance coordination and strengthen horizontal and vertical collaboration of provincial
planning departments in the preparation stage of 5-Year Plans.

hnsE & RA AR IR THE

m Prioritize key points and weak links and improve competence at the provincial level
LEMEE[RFEFAT, REEREN
Strengthen planning research method and inventory
Strengthen technical training, short-term and long-term

= Emphasize the importance of data collection and lay a foundation for establishing the
planning work platform, incl.
Establish an economic and environmental data center
Accelerate the research on pollution emission inventory and prediction

EUMHIEKE, ARENIEEEAM

®m Innovate policy measures and strenghten public participation in planning research and
preparation process, incl.
Increase participation of enterprises and the public in planning preparation

BUREIF, MR R LIEFIDRSE
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Cost-Benefit Analysis (CBA)

o
Pioneered in the USA since the1980’s EEZ 4c{# A

Since 1981 mandatory use of CBA to assess new policy initiatives and
programs.

Also requiring CBA to evaluate performance of existing policies
Also common in other Western countries fa A ER & &% A

Widespread use for transportation projects R @& iz
New roads, railway lines, airports etc.

Well suited to assess environmental impacts, time savings etc.
Increasingly used for environmental policies and projects

Eg. Waste treatment projects PREEFE T B 1 & A ZE A2

Are relied on by decision makers & % &€ & & 8
But they also rely on other inputs in the decision making process



CBA ZR A& 74T

= A formal analysis of the impacts of a project, regulation,
programme, plan or policy

XNFINE . EN X EBUR RO 1E U S2 0 53 4T

®m Designed to evaluate whether advantages (“benefits”) are greater
than the disadvantages (“costs”)

AFEEINB LS ) EE (FR)

®m Used to choose among several projects with benefits larger than
costs

AT S m>M AT R LT
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Key questions answered in a CBA
CBAfZRI) X 0] &

= What are the available projects for solving the problem?
fiE R o) B4Rl AT B A HRLE 2
Often many alternative projects

®m Should project X be undertaken at all?
MEXEENEHIT?
Only if benefits > costs

= What is the optimal scale of the project?
MEHFATHRMIRE?

Can inform about the desirable level of environmental quality

= When should the project be implemented? ”
Iﬁia %1E.I-H-\j-§z\:jjﬁ? VISTA
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CBA - one of several similar tools
CBA-RZHALUIEZ2—

Cost Effectiveness Analysis (BABIER ) :
a systematic mapping of the costs of potential projects that

could reach the same goal
The goal is given - choose the cheapest project

Cost Impact Analysis (LA 22060 5247 ) -
a systematic mapping of the costs of potential actions, but
where the effects of each action are not equal

Cannot necessary choose the action with lowest costs

Cost Benefit Analysis (28 FH3X I 52 47) :
a systematic mapping of costs and benefits of potential projects

Valuate these in monetary terms as far as possible
Choose the project with the largest cost/benefit ratio
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Steps in a CBA $&

1.

|[dentify relevant projects
BRtE4E X I H

Describe a reference scenario
S RER

|ldentify and estimate relevant physical impacts of each project
BRHATE X 220

Evaluate physical impacts using monetary terms when possible
BamRAE TS

Compare benefits and costs for each project
LR MR IR FN A

Conduct a sensitivity analysis
BRI

Recommend a project or projects A
HEEFRIITINE itk



Some CBA advantages #t%

o
Facilitate stakeholders in systematically identifying, discussing,
quantifying and comparing the trade-offs of proposed projects

BRI R AEX G IR LRI E AT E

= Allow policy makers to unitize (in RMB) and compare otherwise
wide-ranging benefits and costs which accrue to various group
BERRARB G — LR

= Allow policy makers to compare and prioritize competing uses of
public funds
AL A K TERER

® Inform policy makers in formulating economically sensible and
defendable public investment programs VA

jj/l}it XJ\IHE]:E{ \/kﬁiﬁ Auirse



Some potential CBA disadvantages / ## 4%

® Requires a lot of data and investigation
HIESHEHRS
What would be the impacts of the project?
How uncertain are they?
What would it cost to implement the project?

= How to value the impacts?
eI Bx b R20e 2
Several methods exist, but they could be time consuming and
require special skills

= CBA is mostly relevant for larger public projects with potentially
big impacts
TENATEABEEXREZMAHARBEAHXINE
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Winners and losers from a project

—
m Traditionally, CBA does not include analysis of distributional effects
But important for policy makers to see who gains and who pays

®m Usually not everyone benefits from a project...
... and someone may lose

® Those who benefit are not necessary those who pay

® Insight in stakeholder positions could be crucial to ensure
implementation of a project

m A first step would be to identify the effects on various groups and
provide detailed information about them

Then eventually the issue of equity could be considered in the CBA by
assigning implicit and explicit distributional weights to calculate net benefits
received by individuals

AAAAAAA



For policy makers... B&E#lEs...

v~ How do the B/C ratios compare? (Ranking of projects)
IEB/CHEERF

v Is the preferred project economically viable?
WEIMB &7 ?

v How confident are we in our estimates?

AR SEME ?
Assumptions? All benefits and costs? Robustness?
Do those that are affected agree with our results — or would they prioritize differently?

v~ Do we have or can we get the financing?
REXIR?
Would one project be more difficult than the other?
Is the population willing and able to pay for all or part?

v Are the conditions in place for the given project in the specific place?
InEhEEH 2

Construction risks?
Legal, institutional and administrative frameworks in place?



Strategic Environmental Assessment (SEA)
N A A

i BS IR R R4
The purpose of the SEA is to systematically evaluate environmental impacts of a
plan/programme designed for motivating a collection of projects — before the plan/

programme is started up

SEA can be seen as an extension of Environmental Impact Assessment (EIA), moving
from individual projects to policies, plans and programs

An important purpose of the SEA is to bring forward the indirect impacts of projects. Often,
the aggregate impact of many projects is not found by adding the impact of each project.

SEAB TR : REVHNM AL X BIER R 5200

The EU directive 2001/42/EC makes SEA mandatory in the EU for plans/
programmes that are prepared for agriculture, forestry, fisheries, energy, industry,
transport, waste/water management, telecommunications, tourism, town & country
planning or land use.

EUE 4 (2001/42/EC) LTE i B Rl ARV | 78 b S 4misk RO R 1 TS EA

SEAs can be conducted in different ways. Some of these "ways” have their own

name, such as "Country Environmental Assessment” or "Regional Environmental
Assessment”.
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The steps of SEA / £&

1. Screening: Is an SEA necessary?

fmik: ERBAWEHITSEA?
2. Scoping: Set objective and scope of the SEA

AESCHEIE=
3. Describe the baseline or reference scenario

SHRE=

4. ldentify and assess impacts of plans/programs

RVl ERRR A

- Incl. assessing main alternatives and their impacts
5. Environmental reporting

NERE

- Describe environmental impacts, mitigation and monitoring options
6. Consultation and participation

BH5B5 a
7. Monitoring of the env. impact of the plan/program

]
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Why conduct an SEA? / nEit

SEA is a means to safeguard environmental assets and
promote sustainable development

O SEARIEIMMEVE . R FEEAE

® It can improve decision-making by

Providing environmental-based evidence to support informed
decisions

Preventing costly mistakes
Facilitate public engagement in decision making

Highlighting broad environmental and social issues, giving a
framework for specific EIA-studies

Facilitating transboundary cooperation

O REXEF

www.vista-analyse.no VISTA

AAAAAAA



Environmental economic model in Norway: MSG 6
W EER R 2257 R B -MSG 6

m MSG 6 = Multisectoral Growth Model, version 6
ZErgIE R

®m Belongs to a model family called Computable General Equilibrium
models, CGE-models

BT — ik ERE
® Long-term economic and environmental forecasts, recognizing
KHIG % SRS TN

that long-term economic development is shaped by investment, labour supply
and technology

That long-term industry composition is also shaped by prices and income

m Covers 60 commodities and 40 industries / 40117 FI60F & &

m Covers emissions to air / EERSSLHK
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Production per industry / 17k 4 7= 1
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Meets

household

deman

Material consumption (total)

Other goods and
services

Clothing and footwear
Housing
Beverages and Goods for recreation
Tobacco activities
Other goods
Fumiture and durable
consumer goods Other services
Gross rents .
Direct purchases abroad by
7 resident households
Heating (HE) Electric Goods
Health services Medicines and
medical goods
Electrical
Fuels Elec_tncu:y for Electricity for household o
heating electrical house- cquipment Communication
hold equipment
/ Long-distance
Electricity

communication Local communication

Local transport

Long-distance Postal and telecom-

Postal and telecom-
transport MUICation services, munication services,
long-distance local

Private transport.

Tocal Public
ransport,
Postal and local
telecommunication
Public transport, ori ; seriees
: vate transport.
long-distance 10ng-distanc£ User cost of
cars, local
User cost of cars, transport Petrol and car
long-distance maintenance, local
Petrol and car transport transport
maintenance, long-

distance transport (

7

User cost of cars (31)

Petrol and car

Road transport.

maintenance (14)

Aur transport  Railway

Water Warer Railway Tramway Motor bus  Taxi
long-distance transport, transport, transport. transport. and subway  transport,  transport
long-distance long-distance local local transport local

N/

Road transport,
local

Railway and tramway
transport. local



MSG-6F KK 5

—_— N
= - S~
Table 1: Air pollutants and important sources in MSG-6 & - s g ;E’JE‘

Pollutant Important sources
MSG-6 industry in parenthesis

Kyoto gases

Carbon Dioxide (CO>) Combustion of fossil fuels (Several)
Reducing agents (Manufacture of Metals)
Gas power generation (Production of Electricity, Oil and Gas

Extraction)
Flaring (Oil and Gas Extraction)
Methane (CHy) Livestock, manure management (Agriculture)
Landfills
Production and use of fossil fuels and fuel wood (Several)
Nitrous Oxide (N2O) Fertilising (Agriculture), fertiliser production (Manufacture of Industrial
chemicals)
Road traffic (Road Transport)
Perflourocarbons (PFCs) Aluminium production (Manufacture of Metals)
Sulphur Hexafluoroides (SFs) Magnesium production (Manufacture of Metals)
Hydrofluorocarbons (HFCs) Cooling fluids (Several)
Other pollutants
Sulphur Dioxide (SO3) Combustion (Several)
Process emissions (Manufacture of Metals)
Nitrogen Oxides (NOy) Combustion (Several)
Carbon Monoxide (CO) Combustion (Several)
Non-Methane Volatile Organic Compounds Oil and gas-related activities
(NMVOCs) Road traffic
Solvents (QOil Refining, Road Transport, Households)
Ammonia (NH3) Road traffic (several)
Fertilising (Agriculture)
Suspended Particulates (PMz 5 and PMyg) Road traffic (Households, Agriculture, Road Transport)

Fuel wood (Households)

Source: Bruvoll et al (2003)

A
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Application in Norway / #5855

m Economic scenarios started in 1960s  / 1960F X F IR L X 1E= N
m First environmental scenarios in 1973  / 1973&F&Ft5IFEE= N A
® Now routine to publish scenarios for emissions to air

MG RIS EFRFRIENDETT A

Y% higher annual

productivity growth

ok g B
Y% higher energy

productivity growth .

Va% REIRAE = HIBK

20% higher world
market price oil

oo |
150,000 more

People
AR184K150,000
PV N
-2 -1 0 1 2 VA
Impacts on greenhouse gas emissions 2020, mill tons.

20204 XT3 ESABFILAIZNE (55 0E)




Applications in Norway (examples)
Bk Rz R (Z=451)

m Costs of carbon taxation
B A5 B AR

m Costs and benefits of environmental tax reform
MBS E AR

= Costs and benefits of quotas versus carbon taxes
BCZN vs. Tixfi B AR 4%

® Environment and trade: Carbon leakage
INEE R 5 B

® Analyses exploring the links between technology policy, innovation
activity and environmental emissions

BARER ., SRR S R X E
® Analyses that describe damages of emissions i
75 EARE b
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Institutional coordination / &srithiE

= Ministry of Finance is responsible for economic policy, economic
growth and sustainable development

Uses models actively in economic planning and economic policy
development

O THEER — 25 BGER . Bt B KIS L B

= Ministry of Environment is responsible for environmental policy,
environmental planning and environmental outcomes

Use models to understand future environmental challenges and for
environmental planning

O IAEED — IMREBUR . MR FIEA SR 7~ H
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Institutional cooperation / &1

m  Economic environmental policy is formulated jointly, with
Ministry of Finance having the last word

O WMEREERRMN, 2FFEBREREKES AT

m Statistics Norway maintains and improves the models, maintains
databases and conduct research-based analyses.

Accepted as an impatrtial referee I 1E
Transparency is essential 1 BA

O MERTTBNREREFTERMYGE, HiPREE, FRME

AAAAAAA



Content/ A®

1. Background: Strengthening Environmental Planning (2009-12)

2. Introduction to key tools: CBA, SEA, MSG-6

3.  Example of international experience: Hydropower
E P25 Z=65 : KB FIR

4. Resources

5. Next step: Strengthening environmental risk management (2013-15)

www.vista-analyse.no VISTA

AAAAAAA



Norway is full of waterfalls / j& % 2 E-# B\




Hydropower has been
used for centuries

The first electric plant
was built 1877

=B uE-1877

Today 99% of electric
power in Norway is
hydro

BB O9 % HA FR 1 4 K R it




Conflicts /4 3E

Over time, the level of conflict
over hydropower projects
became quite high

m ErX/KEEIN B B fE H 251800

®m Even leading to a hunger
strike outside the Norwegian
Parliament

n EESHERBNZNER




Master Plan for Hydro Resources
IK IR SRR

®m Developed from 1981 to 1984 / ##IF1981-1984

Follow up reports in 1986 and later

m Covered 540 potential hydropower projects
Often several per physical location

0 EF=540M B E/KAEINE

®m Total 40 TWh development potential

Compared to about 100 TWh installed per 1980 and 20 TWh
protected

O #2401 F BN L R ERE

www.vista-analyseno ~ visTA
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Purpose of Master Plan / & % B 47

®m To present to the parliament a proposal for a
prioritised listing of hydropower projects for
subsequent consideration for licensing.

O ANEREEE/KEITE ZBILEFER

® Priority should be given to the projects that were most
favorable from both an economic and an
environmental viewpoint.

O MEZFE5IERNAEZEIETE

www.vista-analyse.no VISTA
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How 1t got there. The process.
FeRIRE. ..

® Led by the Ministry of Environment

In cooperation with the Ministry of Energy and the Water Resources
Board (similar to MWR China) and others

O IMREREESK, GaelRERFIKFERFE1E

® One expert group per impact category
= National level
= County level

®m A great number of people and stakeholders involved!

O HEZHAR/FEEXASE !

www.vista-analyse.no VISTA
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Methodology at plan level
M7 R

Key task is to compare economic cost
O XEES HEREFHAK

® And environmental+social non-monetary benefits
O SIMR+RIELTHkE

m Six cost classes were defined
B EXT KM ARIER

m What about benefits?
n—IKE? YA

www.vista-analyse.no VISTA
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16 benefit categories / i35

Hydropower potential F& &g

Nature conservation (geology, botany, landscape, zoology) & iR R
Outdoor recreation (tourism related) P4V 42 <

Fish and wildlife — (hunting and fishing) & M #1857 & 514

Water supply 7K

Water quality (pollution) 7Kt G5 &)

Cultural heritage 3X{ti& =

Agriculture and forestry <Ml F0#kl

Reindeer husbandry (specific for the laps — indigenous people) 3l YI5E
Flood protection Bfit

Erosion control 7K L%k

Transportation 32 3&

lce 7K%

Water temperature 7K;&

Climate &{%

Regional Economy X147

AAAAAAA



Aggregation of impacts and classification
w MR R TTF1 535S

m Stakeholders have different opinions about what is important: Give
and take process

FmFEXAHIAEIENL
® Preliminary aggregate score based on 285 site reports: Adjusted
and synchronised at central level by comparing projects

TS, RRILCE

® Finally the 540 projects were classified into 3 categories:
Class I: Considered for licence immediately
Class Il: Can be used for hydro power or other purposes
Class lll: Should be protected

O 5401 InE 73 A3KE:
AENVFA]; TR EEE B /Y R A
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End result of Master Plan
EIRRIER. ..

B ]
I
Master Plan for Water Resources - Priority Grouping - In TWh
M Protected *&1% ;J;F
M Remainder (MP - Cannot be ﬁ%’

considered forlicence)

M Notified (MP - Can be considered . N
forlicence) ﬁﬂ] 1£_|-E_|'

M Licence applied for (MP - Can be NN
considered forlicence) BR1EVF A

,\
0,7 w Remainder - (MP - Can be SN
considered forlicence) ﬁi EQ'I;FEI

M Licence granted (MP) . "
Pl R[E

id Developed

BEF%

A
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Example: Consequence for Otta
B8 15 AT L5

m Upper Otta ('Otta’) is a major river in Norway

® Drains higher elevations and is glacier fed
O e L BiE R, S8k, %K

® High conflict level over development

Nature conservation zones, cultural heritage, endangered
species....

Versus high hydropower potential, low cost and regular
floods

O BARFPR. SEWMF VS. BKHERE. BERF

www.vista-analyse.no VISTA
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The story of hydropower 1n Otta
BRRIK I AR, ..

®m The first plan for hydro
development in Otta is dated
1913

O 1913FEF R K

®m A 40 mdam was builtin 1940’s
O 1940F & &E40mAK I

® Increasing the dam to 100 m
was discussed in 60’s and 70’s.

0 60-70FEKITILEBZE100m




The story of hydropower 1n Otta
BRI K DA ..

The 100 m dam was stopped by
Master Plan

SRR HE100m K

Out of max potential of 3TWh, 2
TWh were protected by plan

00 2TWhiK B #{R A

® In 1996 1 TWh was proposed for
licencing. This was further
reduced.

0 19964, <1TWhEINF .

m After 90 years of discussion
construction started 2002 and
from 2007 0.7 TWh is produced.

0 2007&FE 4B =0.7TWh




Relevance for China / 5 E/FE X

Large hydropower plans e.g., in Yunnan Province
REOKBEIMBA X, sn=EE

Conflicts with biodiversity, agriculture etc

Plus with other nations! /5l £ 75, <BEIZFRIAHZE

A hydro project that is constructed, can never be undone
JKER I B ARl 3

Calls for an integrated plan: An SEA, Master Plan etc.
ZEMMBEFLHE

The Norwegian experience is that a carefully designed plan
integrating many stakeholders reduces the level of conflict and
benefits everybody

25 A MRIIERE T @
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FELNEEA IR,

XFEHE K 75 SES
(L] 8 - BR9Ns M
(BE] ZRERTT - FIE

v

APPLICATION OF

SEA AND CBA METHODOLOGIES IN
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FRERRERE AR
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Phase II project (2013-2015)
“HiI B - MBS MAIIAE XS B SE AR R

o
= Project name: "Planning for Cost-effective Environmental Risk Reduction in
China” (2013-2015) — Phase |l

= Project partners in China:

CAEP (lead), MEP departments,

Jiangsu and Guizhou province EPBs,

Tongling and Anshun city EPBs.
O INB &7 :CAEP. MEPHEXERM], JT7k. s, fHkE. &N

®m Goal: To improve planning methods for cost-effective environmental risk
prevention in China

O Bir: REPERARERIIAE R ERR TG E
= Main outputs:
Mapping of international best practise on environmental risk management
Training on environmental planning and risk reduction methodologies
Methodological framework for environmental risk reduction planning in China
Policy recommendations VA
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Results of survey of project participants in China
FEMBZ5HAEER

The anonymous mapping of knowledge level showed that:

68% of respondents report that they have some knowledge of environmental risk
reduction methodologies, but only 9% on a level where they are able to apply this
knowledge in practical work.

45% report that they have no knowledge of international experiences and best
practice with environmental risk reduction methodologies.

When asked to what extent you are satisfied with the current methods and tools
available for environmental risk prevention, control and response, 87% reported
insufficiency in various ways.

Conclusion: The fundamental knowledge base in the target group is strong, but
there is a need to move from theoretical knowledge to more practically applicable
knowledge, expand the currently available methods and tools, and to learn from
international best practices.

it FEREIMENXG BHETEZMNLRN A, RN TENEFZL R T 2
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Thank you for your attention iﬁ‘j iﬁ‘j

e
VISTA
ANALYSE
rasmus(@vista-analyse.no ‘
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