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AIM/AIM/EnduseEnduse and AIM/CGEand AIM/CGE

AIM/Enduse model 
This model can treat and assess the individual technology. 
But, this model is partial equilibrium model on energy. 
When the energy demand is changed, the economic activity is also
changed. 

AIM/CGE model
This tool draws the balanced macro economy, based on social 
conditions such as population, technology and preference, 
countermeasures proposed by other references and model results, 
and the energy efficiency and primary energy supply estimated 
from AIM/Enduse model.  
Based on the story lines, capital stock, income from/to the rest of 
the world and other account are taken into account. 
Supply and demand of energies are estimated from hybrid account 
system which consists of  energy balance table and SNA. 
This tool includes the concept of AIM/Energy snapshot tool. 
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Process of model developmentProcess of model development
and simulationsand simulations

• Input-output table
(or U matrix and V matrix)

• Fixed capital formation matrix
(or investment by sector)

• Capital stock matrix if possible
• Price data if treating physical unit  
• CO2 emission factor

Benchmark year

AIM/CGE
benchmark

year

Checking consistency
with benchmark data 

• Input-output coefficient
• Consumption pattern (preference 

change)
• Endowments of capital and labor
• Direct cost and effectiveness of 

countermeasure
• Energy supply
• International price and trade

Target year

AIM/CGE
target
year

Check of simulation
result in targett year

• Economic activity
• CO2 emissions

• Consistency with 
narrative storyline

GAMS program
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final demand sector

technology in production sectors

Image of AIM/CGEImage of AIM/CGE
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Overall of AIM/CGE (1)Overall of AIM/CGE (1)

commodities and activities
primary energy

– coal, crude oil, natural gas, nuclear, hydro, other renewable (solar, wind, waste, 
biomass, ...)

final energy
– coal products, oil products, town gas, electricity, heat, hydrogen, biomass (solid, 

liquid, gas)
Non-energy

– agriculture, forestry, fishery, foods, textile, paper, chemical, cement, other 
ceramic, steel, non-steel metal, machinery, other production, construction, water, 
whole sale & retail trade, finance & insurance, real estate, transport (passenger, 
freight), communication, public service, other service

Definition of commodity and activity can be changed according to your 
purpose. 
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Overall of AIM/CGE (2)Overall of AIM/CGE (2)

i: commodity
e∈i: energy goods
n∈i: non-energy goods
j: activity

( ), , ,, , ,j i j e j n j j jV f U U CAP LAB= : production function①

,j i i i i ij i i i ij j
V W IMP EXP U CH CG IH IG+ + − = + + + +∑ ∑②

jj
TK CAP=∑

jj
TL LAB=∑

i i i i i ii
GDP CH CG IH IG EXP IMP= + + + + −∑

, ,*i i j j j j i j ii i
P U PK CAP PL LAB P V∗ + ∗ + ∗ =∑ ∑

( ) ( ),, , , ,i i j i j i j i ij
IH IG g d g K gs d gs SK+ = +∑

,j j j i ji
CAP CAPH CAPG K= + =∑

: commodity market

: capital market

: labor market

: calculation of GDE
: expenditure and income

in production sector

: investment goods market

: capital stock

③

④

⑤

⑥

( ) ( )* , *i i i iIMP imp EXP exp= = : assumption of import and export

( )* * *j i i i ij i i
PK CAPH PL TL W ah P CH IH+ + + = +∑ ∑ ∑

( )* *j i i ij i
PK CAPG ag P CG IG+ = +∑ ∑

⑧

⑦

⑨

⑩

⑪

( ),i j j jK k CAP= : fixed capital stock matrix

: expenditure and
income in household

: expenditure and income
in government

Vji: output
Uij: intermediate demand
CAPj: capital input
CAPHj: capital input (private)
CAPGj: capital input (public)
LABj: labor input
Wi: waste generation from final 

demand sector
IMPi: import
EXPi: export
CHi: final consumption (household)
CGi: final consumption (government)
IHi: fixed capital formation (private)
IGi : fixed capital formation (public)
TK: total capital
TL: total labor
GDP: gross domestic products
Pi: commodity price
PKj: capital price
PL: labor price
Kij: capital stock by sectors by 

investment goods
SKi: social stock by investment goods
CO2: CO2 emissions

fj: production function
impi: import function
expi: export function
kj: capital stock matrix
gj, gs: investment function

( ), ,2 * *e e e e j e je j
CO ef CH CG er U= + +∑ ∑⑫ : CO2 emission

ah: net income transfer in household
ag: net income transfer in government
di: service year
gj, gs: change in 2050
efe: emission factor
ere,j: fuel combustion rate



AIM, NIES

Image of input & outputImage of input & output
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PrePreliminary resultsliminary results

0

50

100

150

200

250

300

350

Ag
ric

ult
ur

e
Fo

re
str

y
Fis

hin
g

Co
al 

mi
nin

g
Cr

ud
e o

il &
 N

G 
mi

nin
g

Ot
he

r m
ini

ng
Fo

od
 pr

od
uc

ts 
& 

be
ve

ra
ge

s
Te

xti
les

Pu
lp,

 pa
pe

r &
 pa

pe
r p

ro
du

cts
Pu

bli
sh

ing
 &

 pr
int

ing
Ch

em
ica

l m
ate

ria
ls

Ch
em

ica
l p

ro
du

cts
Pe

tro
leu

m 
pr

od
uc

ts
Co

al 
pr

od
uc

ts
No

n-
me

tal
lic

 m
ine

ra
l

Pi
g i

ro
n &

 cr
ud

e s
tee

l
Ot

he
r s

tee
l p

ro
du

cts
No

n-
fer

ro
us

 m
eta

l
Fa

br
ica

ted
 m

eta
l p

ro
du

cts
Ma

ch
ine

ry
El

ec
.m

ac
hin

e, 
eq

uip
. &

 su
pp

lie
s

Tr
an

sp
or

t e
qu

ipm
en

t
Pr

ec
isi

on
 in

str
um

en
ts

Ot
he

r m
an

ufa
ctu

rin
g

Co
ns

tru
cti

on
Th

er
ma

l p
ow

er
 pl

an
t

No
n-

the
rm

al 
po

we
r p

lan
t

To
wn

 ga
s

W
ate

r s
up

ply
W

ho
les

ale
 &

 re
tai

l tr
ad

e
Fin

an
ce

 &
 in

su
ra

nc
e

Re
al 

es
tat

e
Ra

ilw
ay

 tr
an

sp
or

t
Ro

ad
 tr

an
sp

or
t

W
ate

r t
ra

ns
po

rt
Ai

r t
ra

ns
po

rt
Ot

he
r t

ra
ns

po
rt

Co
mm

un
ica

tio
ns

Pu
bli

c s
er

vic
e a

cti
vit

ies
Ot

he
r s

er
vic

e a
cti

vit
ies

<Sectors>

Tr
i. 

ye
n 

at
 2

00
0 

pr
ic

e

2000 2050 A 2050 B



AIM, NIES

PrePreliminary resultsliminary results
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Attempts to draw low carbon societyAttempts to draw low carbon society
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CO2 emission change is disaggregated based on Kaya Identity.
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