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Choosing a strategy
JEFE— A TR
Understanding trends and challenges
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Claritying policy choices
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Evaluating effectiveness and cost of policies
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Market pricing T W

Environmental pricing (taxes) #3544 (Fi)
Standards FriE

Financial and fiscal incentives < FEiUF1IA B U S B
Information

Research and development 551 H &




Five Warning Signs for Model Users
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e Uncertainty in oil prices
YA BRI AN SE 1

* Rapid increase in automobiles
VR R A

* Prospect for energy obsolescence

e “External” pollution costs
“HNER I RIS S A

* Potential for climate shocks
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Reality does not always match economic
theory. FHIHALRESZEGFHBH 2
Data are constrained. (352 2258 K]

Surprises can dramatically change
assumptions. 5 S-SR VLR i R
Being wrong can be costly.
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The Energy Forecasting Record H8J5 Tl 5%
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Application of Models: Chinese Researchers
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Assessing Energy Trends and Risks: VT4 GEYR A R0 X5
Projection for Chinese Oil Imports, 2020
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Chinese QOil Supply (Million Barrels per Day)
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Forecasting Demand for Transportation Energy:
Light Vehicles A28 HGeF K. BENEE
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When Assumptions are Wrong 41 1% /& 55 1 :

Forecasting the Price of Oil Fiiil] yii Hy
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* Transparent
%
* Based on sound assumptions
TR
* Reproducible
AR




Key tools include Ft# T A7

e Long-run marginal cost analysis K iz47i4 kxR A7
e Scenario analysis &&= 1T

- Economic modeling £ 55 AY

- Delphi method Delphi /5 V£

- Sensitivity analysis R (537
e Technology analysis i AR5HT

- Portfolio assessment BCEVTEAT

- Technology assessment 3 RVFHY



* Macroeconomic or “top down” models
FA TR 2B H B
- Equilibrium 3715 £y
- Partial equilibrium 4333 #7157
* Microeconomic or “bottom up” models
G2y N A S B T = 9 it
- Linear programming (optimization) Z& 2 X (PLik)
- Accounting (spreadsheet) &=, (FHHFEITEH)

- Economic-Engineering £ 3% T2




Application of Models: Levelized Cost
Analysis BN H: AT A 2T

Cost of Electric Power Options in Shanghai
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* Population growth—Labor Force
ANABK—F N KE
* GDP growth—GDP elasticity
GDP K —— GDP 3k
* Energy prices—Price elasticities
REVR T A ——Ar g s
* Technical change—Structure, Efficiency
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Energy Projections, China 2020
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An International Perspective [E 53R £
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Illustration of the Effect of Changing Assumptions on Model
Results: GDP Growth Rate
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Illustration of the Effect of Changing Assumptions on Model
Results: GDP Elasticity
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Chinese Energy Demand, Year 2020
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Illustration of the Effect of Changing Assumptions on Model
Results: Energy price changes
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For each case: GDP = 6.9 percent per year; Price elasticity// #& 5 14:=0.75

Chinese Energy Demand, Year 2020
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Illustration of the Effect of Changing Assumptions on Model
Results: Energy price changes
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For each case: GDP = 6.9 percent per year; Price elasticity I #3#%= 0.25

Chinese Energy Demand, Year 2020
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GDP to grow 5-7% annually through 2020?
£20205FGDPHIE K FHN5-7%?

Population growth—only 0.7% ?

AN B KE—N0.7%?

Labor force growth rate?
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Structural shift to accelerate (agriculture to services)?
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Liberalization to continue?
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“It is very difficult to predict anything, especially the future....”
AT FRINER 2 AR R, R B T ke

- Niels Bohr
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Policy B 7 Methodology 77746

* Market reform Top-down model
e SESIIIY ki
* Energy tax or pollution tax Top-down or bottom-up model
GG ARG S S 0 1T =1 S R T o i
e Standards Bottom-up model
P 5 AR
* Government procurement policy  Bottom-up model
BUR R IG B R S AT op it
* Financial incentives Bottom-up model
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National security [EZX %4

Worker health and safety 57 3/)34 i fR F1 2 4=

Environmental costs to the “commons” ‘A3
DN

Inter-generational equity ft/8]A3LS
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Climate Change-Emissions and Concentration
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China has already reduced growth in annual carbon emissions:
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- 150 million tons with slower population growth
N F A R BRI T 1542 M R ik
- 100 million tons with reduced energy intensity

e 3 BE A PRAR D T M2 B B FHE T

- Chandler et al., Climate Change Mitigation in Developing Countries, 2002



* Pricing energy for efficiency

e Controlling automobile oil use
FETRZE (K3 T B

* Reducing uncertainty in price and demand growth
il D> s A0 7 SR AN 2 1

* Encouraging natural gas use (including imports)
SRR WAA (RFEEDD

* Controlling environmental impacts

F R B




e Establish multiple modeling capabilities
L 2 AL BT
-Model types
RIS T
- Institutions

B

* Government as client for model results
BUR R S5 R
 Sustain a policy review capability for model results
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