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Description of MEM

Macro Economic Model (MEM)
» Econometric model
» Output: baseline GDP

o 230 countries, 1980-2100

* Actual value: up to
« 2015 : Regions with GDP growth rate outlook (IMF)
« 2007-2009: Regions without GDP growth rate outlook

» Input :

» Population

« Parameters: Estimated by regression analysis or set by scenarios
» Output is used for :

» Calculation of GHG burden sharing

» Development of quantitative scenarios



Macro Economic Model (MEM)
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Scenario: SLCS and SSTAG
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Output: Change rate of GDP, GDP/capita

1980-2010 2010-2050
SLCS SSTAG

GDP GDPcap GDP GDPcap GDP GDPcap
Japan 1.93 1.63 | 0.98 1.37 | 0.36 0.74
China 9.26 8.13 5.49 4.06 4.14
Indonesia 5.26 3.65 | 5.39 4.86 | 3.80 3.28
India 6.18 4.22 674 588  4.56 3.72
Korea 6.24 535 [C3.00) 3.07 | 1.92 1.98
Malaysia 579 3.29 (5.10) 3.99  3.67 2.57
Phi l ippines 3.01 0.69 | 5.31 398 | 3.92 2 61
Singapore 6.44 3.83 2.27  1.96 1.49
Thai land 5.46 4.14 | 5.66 559 | 3.31 3.24
Viet Nam 6.77 505 696 651 427 3. 83
Taiwan 5.95 502 [C2.81) 317 | 1.96 2.32
0t. South Asia 4.78 2.44 8.01 6.88 4.51 3.42
Ot.East Asia 0.63 -0.56 | 6.66 6.34 | 3.22 2 92
Ot.South-east Asia  4.26 2.62 7.07 6.51 3.65 3.10
0t. oceania 3.66 1.39 | 6.76 517 | 3.92  2.37




Output: Decomposition of change rate

GDP  TFP_0.31%K 0.69*L K L POP

Japan 80-10 | 1.93 0.77 0.87 0.28] 2.81 0.40 0.29
SLCS | 0.98 1.22 0.34 -0.58| 1.09 -0.84 -0.38

China 80-10 9.26 5.09 3.09 1.08 9.97 1.56 1.04
SLCS  5.41 3.47 2,05 -0.12 6.61 -0.17 -0.08

Indonesia 80-10 |5.26 1.61 (2.05) 1.60| 6.63 2.32 1.56
stcs | 5.39 (3.23) 1.B4 0.61| 4.98 0.89 0.51

India 80-10  6.18 7 Q.45) 1.46 7.91 211 1.88
stcs  6.74 (3.64) 240 0.70 7.75 1.02 0.81

Korea 80-10 |6.24 2,67 2.34 1.23| 7.56 1.78 0.84
SLCS | 3.01 2,21 1,09 -0.29| 3.51 -0.42 -0.06

Malaysia 80-10  5.79 7 214 6.72 3.10 2.43
SLCS  5.10 1,51 0.72 4.8 1.04 4.88

Thailand 80-10 | 5.46 0 @ 1.18| 7.26 1.71  1.26
SLCS | 5.66 1.96 0.06| 6.34 0.08 0.07

Viet Nam 80-10 6.77 2.66 2.57 1.54 8.29 2.23 1.63
SLCS  6.96 4.60 1.94 0.42 6.25 0.61 0.42

Taiwan  80-10 [5.95 3.09 1.81 1.04| 5.8 1.51 0.89
SLCS | 2.81 1.74 1.42 -0.35| 4.58 -0.51 -0.35




Comparison of GDP per capita with scenario database




Description of MSFM

Material Stock and Flow Model (MSFM)

» Material : Energy intensity material (Steel and Cement)

» Description :
« 35 regions, 2005-2050 Material demand
» Service demand : 9 classifications {}

Households, Production,
Transport, Infrastructure

Goods production

« (Goods stocks : 29 classifications ﬁ

» Output: Goods stock
« Service demand by service ﬁ
« Goods stocks by goods Service demand

« Goods production by goods
« Material demand by goods



Framework of MSFM

Macro—Economic Service
Variable

Household

Promote
dwelling

Industrial goc~'~
per capita

r-DweIIin I

—_— -y

FA per

4
r_HoEehﬁd N\

industrial goods

Other

—_— e —

GDP by

GDP

POP

Water supply
rate

Sanitation
rate

ervice

Water

Water

==
-

Goods

stock

Goods
demand

are

Material
.| Dwelling floor

Material
demand

BLD material

Other

. Detached-
dwelling .
Dwelling floor
are
FA per
dwellin Other
industrial goods
Efficiency
OP rate mprovemen

/

FA per GDP
TRS per
machine

O

\/

Capit

al —

3ncy
mprovemen

CAR

demand

OTH material

Commercial
building

Paved rate

CAR

industrial goods-
Technologv

' — Machine
Production aord)

Preference of

demand

Material

Steel

Material
density

goods

Efficiency
mprovemel

ROAD *

Paved ROAD

Ship

Ship

Harbor

Othel

transport machine

r

Harbor

Other

Rail

Infra. rate

Piped water
system

—
iency
.—/

1

Tubewell  Tubewell

" transport machine

Rail

Pipe

Sanitation

TRS material
demand

e

Material
density



» Macro-econo

population, GDP by sector, households,
the size of households

» Coefficient of service demand

Input Data

Output of
CGE model
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Dwelling FA (m2 /capita)

dwelling FA per capita

production capital ratio to GDP
transportation demand per capita
access rate to improved water & sanitation, efc

Output of
Transport Model

» Technology parameter

share of structure type of dwelling, material input per floor area
efficiency of power generation, operation rate of capital

road length per car, share of transportation mode

share of improved water source,

diffusion rate of high performance material, etc

Mh tensio@ 10




Output: Service demand

Service demand in 2050 (ratio to 2005)

Dwe Prod. Electri Pass. Freight Dom. I nd. Agr. Sanita

I[ling Capital ©city Tran. Tran. Water water water tion
Japan 0.9 1.3 1.9 09 07 09 08 07 0.9
China 1.8 13.0 45 1.0 214 1.1 1.6 1.2 1.3
Indonesia 22 89 181 1.3 1.3 1.5 6.2 1.0 1.9
India 36 130 114 1.5 6.3 1.6 8.9 1.1 3.7
Korea 1.3 2.7 1.9 1.0 1.5 1.0 1.6 0.9 1.3
Malaysia 2.8 6.6 1.7 1.7 3.5 1.7 5.3 1.0 1.7
Philippines 42 5.2 1.2 1.8 4.2 1.9 3.8 1.4 2.1
Singapore 1.9 954 3.7 1.4 24 1.4 5.7 1.0 1.4
Thailand 24 6.7 6.1 1.1 4.4 1.1 4.2 1.0 1.1
Viet Nam 2.9 9.9 9.1 1.3 257 13 110 1.0 1.6
Taiwan 1.2 24 20 09 20 0.9 1.5 1.0 1.2
Ot. South Asia 3.7 6.5 9.9 1.6 9.2 1.9 0.8 1.6 2.5
Ot.East Asia 26 43 3.2 1.2 3.8 1.3 3.6 1.0 1.6
Ot.South-east Asia 11,4 80 179 1.3 12.7 1.5 6.8 3.0 2.0
Ot.oceania 93 42 5.6 20 47 23 20 24 24

—_—
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Output: Material stock

Steel stock per capita (ton/cap)
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Output: Material demand (Steel:BaU)
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Steel demand (million ton)

Output: Material demand (scenario analysis)
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Framework of MSFM
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