
1. Scenario Planning: 

Concept & Principle 

Uncertainty 

The Way to Look Future

Samples of Scenario Making for Future Energy

Future is unpredictable
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Source: Energy Modelling Forum



Cone of plausible uncertainty
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Source: www.futuresavvy.net

Got it right?

Sense of prediction and possibility
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Source: www.futuresavvy.net



Level of uncertainty
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Various ways to look future

ที�มา: Ged Davis, Scenarios as a Tool for the 21st Century, Shell International, 2002.6



Logics of “Value-neutral” and “Visionary” 

scenarios
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From Scenario to Strategies
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Test strategy against model world Take position in model world



LCS Vision 2030 (SIIT-TU, Kyoto University, Mizuho and etc.)

World Energy Council 2007
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World Energy Outlook
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Source: International Energy Agency

Source: Shell’s New Lens (2013)
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Mountain

• ภาพของโลกที่ถูกกําหนดทิศทางด,วยการ
ควบคุม เช6น อํานาจรัฐ หรือตลาดก่ึงผูกขาด 
การเปลี่ยนแปลงต6างๆไม6หวือหวาและมี
เสถียรภาพ กDาซธรรมชาติมีบทบาทมากจากการ
พัฒนาเทคโนโลยีและโครงสร,างพ้ืนฐานที่ถูก
พัฒนาอย6างต6อเนื่อง 

Ocean

• ภาพของโลกที่ถูกขับเคลื่อนด,วยกลไกตลาดเสรี
และการแข6งขัน โครงสร,างพลังงานถูกกําหนด
ด,วยเทคโนโลยีที่มีความคุ,มค6า เชื้อเพลิงเหลวจะ
ยังมีบทบาทในระยะยาวควบคู6กับกDาซฯ 
พลังงานแสงอาทิตยKจะ

Shell scenario to 2050 (2013)



Source: World Energy Coucil (2014)
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World energy council (2014)

Nam Prick Pla

Thu

• Self dependent 

economy

• Traditional value

• Local 
communities play 
big rule in country 

development

Tom Yum Kung 

Nam Khong

• More open to 
global market and 
influenced by 

external force

• ASEAN 

regionalism

• Uncompetitive 
firms at risk of 

extinction

Kao Lao Mai 

Ngok

• Civil unrest break 

out

• Centralized power 
with more 

regulation

• Traditional 
institution lose 
faith

Alterative future for Thailand in 2020: 

Socio-Political Crisis

Nares Damrongchai, Sasin-CU



2. Energy Modeling: 

Concept & Principle of the Energy Outlook 

Methodologies & Approach; Software Tools 

Method of Data Collection & Analysis

Data Estimation and Assumption

Model Classification 

1. General and Specific Purposes of Energy Models

2. The Model Structure: Internal Assumptions & External 
Assumptions

3. The Analytical Approach: Top-Down vs. Bottom-Up

4. The Underlying Methodology

5. The Mathematical Approach

6. Geographical Coverage: Global, Regional, National, Local, or 
Project

7. Sectoral Coverage

8. The Time Horizon: Short, Medium, and Long Term

9. Data Requirements



1. General and Specific Purpose of 

Energy Models 

General Model

• To predict or forecast the 

future

• To explore the future (Scenario 

analysis)

• To look back from the future 
to the present (“backcasting”)

Specific Purpose

• Energy demand model

• Energy supply model

• Impact model

2. The Model Structure: 

Internal & External Assumptions

• The degree of endogenization

• The extent of the description of the non-energy 

sector components of the economy

• The extent of the description of energy end-uses

• The extent of the description of energy supply 
technologies



3. The Analytical Approach: 

Top-Down vs. Bottom-Up

4. The Underlying Methodology

• Econometric models

• Macro-economic models

• Economic equilibrium models (Resource allocation 
models)

• Optimization model

• Simulation model

• Spreadsheet models (Tool Boxes)

• Backcasting model



5. The Mathematical Approach

• Linear Programming (LP)

• Mixed Integer Programming (MIP)

• Dynamic Programming

6. Geographical Coverage: Global, Regional, 

National, Local, or Project

7. Sectoral Coverage

• Single sectoral model (mostly bottom-up)

• Multi-sectoral model (interact between sectors) i.e. 

energy model with economic linkage

8. Time Horizon: 

Short, Medium and Long-term

• No standard definition

• Say 5 yrs for short-term, 3-15 yrs for medium-term, 
more than 10 yrs for long-term

• Different economic, social, environment are 

important at different time scale

• Long-run may assume economic equilibrium 
(resources are fully allocated, market clear)

• Short-run may incorporate transition and 
disequilibrium effect.



9. Data Requirement 

• Long-term global and national models will 

necessarily need highly aggregated data with 

little technological detail. 

• Great detail in representing energy supply and 

consumption is only possible in models that 
are specific for the energy sector

Existing Platform of Energy Model 

- MARKAL -



Existing Platform of Energy Model 

- ENPEP -

Existing Platform of Energy Model 

- LEAP -



IEA’s World Energy Model 

Source: WEM2015

WEM: Final Energy Demand 

Source: WEM2015



Key drivers: Road transport

29
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Source: EPPO

Key drivers: Residential building and housing
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Size of household

GDP, Income per 
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Source: EPPO



Key drivers: Commercial building
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Value added in 

commercial and 

service sector

GDP, Income per 

capita

Price of 

technologies

Floor area (space)
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commercial building 

(Office, Hotel, 

Wholesale, Retail, 
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building (zoning, 

building code)
Source: EPPO

Key drivers: industrial sector

Value-added of 

sub-industry

Price of 

technologies

Industrial structure

Sale of 

equipment by 

types

Energy consumption 

In industries by 

subsector

(Food, Textile, 
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Source: EPPO



WEM: Power Generation Module 

Structure of Power Generation 

Source: WEM 2015

WEM: Power Generation Module 

Method of approach for renewable module

Source: WEM 2015


