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31/

Set s

& @5 /secl, sec2, s
en(sec) energy input /sec3/

nen(sec) non-energy inputs /secl, se

Alias

(sec,secc)

Scal ars

R initial return to capital
RZ initial wage rate

KX initial capital endowment
< initial labor endowment

Y initial income level
Z initial utility level for the

Par aneters

PDZ(sec) initial commaodity pr

PKLEZ(sec) initial price level
/secl 1, sec2 1, sec

PKEZ(sec) initial price level
/secl 1, sec2 1, sec

XDZ(sec) initial gross produc
KZ(sec) initial capital dema
LZ(sec) initial labor demand
CZ(sec) initial consumer com

I0Z(nen,sec) initial intermediate
EZ(sec) initial demand of en
KLEZ(sec) initial demand of Ca
KEZ(sec) initial demand of Ca

io(sec,secc) technical coefficien
aF1l(sec) efficiency parameter

rm(sec) (first nest)

aF2(sec) efficiency parameter

rm(sec) (second nest)

aF3(sec) efficiency parameter

rm(sec) (third nest)

c2/

11/
11/

household

ice level /secl 1, sec2 1, sec»

of capital-labor-energy bundle
31/

of capital-energy bundle
31/

tion (output) level
nd

modity demand
commodity demand
ergy input

pital-Labor-Energy bundle
pital-Energy bundle

ts
of the production function of fi»
of the production function of fi»

of the production function of fi»

B8 K8 B 8 & & YOO PRINPLEEBUWSRARVKUSESBN NBHNMNBNMNSODBRBOEEBSRERBBoow~woo~wN R

alphaKLE(sec) Cobb-Douglas power o f KLE in the production function »

of firm(sec)

alphalL(sec) Cobb-Douglas power o f L in the production function of»

alphaKE(sec) Cobb-Douglas power o f KE in the production function o»

f firm(sec)

alphaK(sec) Cobb-Douglas power o f K in the production function of»
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alphaE(sec) Cobb-Douglas power o

&

alphaH(sec) Cobb-Douglas power o
ity function

Tabl e
I0Z(nen,sec)
secl sec2 sec3
secl 5 40 15
sec2 15 20 10

Tabl e
dataz(*,sec)
secl sec2 sec3
Kz 60 50 40
Lz 20 90 30
Cz 50 180 60
EzZz 10 25 5

KZ(sec) = dataz("KZ",sec) ;
LZ(sec) = dataz("LZ",sec) ;
CZ(sec) = dataz("CZ",sec) ;
EZ(sec) = dataz("EZ",sec) ;

REEBEBRREBRREBRPBEB8Y Y8888l RARBRRSTININNNAINNIOBASTARIRRSIHFIH B «&

uz= pr od(sec, CZ(sec)**alphaH(sec)) ;

f E in the production function of»

f commaodity(sec)in household util»

KSZ = sunisec, KZ(sec)) ;
LSZ = sunisec, LZ(sec)) ;
KLEZ(sec) = EZ(sec) + KZ(sec) + LZ( Sec);
KEZ(sec) = EZ(sec) + KZ (sec);
XDZ(sec) = sum(nen, ioz(nen,sec)) + EZ(sec) + KZ(sec) + LZ(sec) ;
YZ = PKZ*KSZ + PLZ*LSZ ;
di spl ay
KLEZ
KEZ
XDZ
YZ
Cz
io(nen,secc) = 10Z(nen,secc) / XD Z(secc) ;
alphaH(sec) = PDZ(sec)*CZ(sec) / YZ;
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aF1(sec) = XDZ(sec)/KLEZ(sec) ;

alphaKE(sec) = PKEZ(sec)*KEZ(sec)
c));

alphal(sec) = 1 - alphaKE(sec);

aF2(sec) = KLEZ(sec) / ( KEZ(sec)*

alphaK(sec) = PKZ*KZ(sec) / ( PKZ*
alphaE(sec) = 1 - alphaK(sec);
aF3(sec) = KEZ(sec) / ( KZ(sec)**a

di spl ay
alphaH
alphakK
alphakE
alphalL
alphaKE
aFl
aF2
aF3
io

Vari abl es

K return to capital
R wage rate
PD(sec) commodity prices
PKLE(sec) capital-labor energy bun
PKE(sec) capital-energy bundle pr

XD(sec) gross output

K(sec) capital demand by firms
L(sec) labor demand by firms
C(sec) consumer commodity deman
E(sec) demand of energy inputs
KLE(sec) demand of capital-labor-
KE(sec) demand of capital-energy

Y household's income

Positive vari abl es

PK, PL, PD, PKLE, PKE, KS, LS, XD,

BRI AR ER SR ERREPEERBRRERRERBEBENE FRESN BB BEHBERB

KS capital endowment (exogenous)
S labor endowment (exogenous)

THRK artificial objective variable

| ( PKEZ(sec)*KEZ(sec) + PLZ*LZ(se»

*alphaKE(sec) *LZ(sec)**alphal(sec»

KZ(sec) + PDZ("sec3")*EZ(sec) ) ;

IphaK(sec) *EZ(sec)**alphaE(sec) )»

Ide prices
ices

d
by firm (sec)

energy bundle by firm (sec)
bundle by firm (sec)

K,L, E,KLE,KE, C, Y ;
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Equati ons
* HOUSEHOLDS

EQC(sec) consumer

* FIRMS

EQKLE(sec) demand of capit
EQPROFIT(sec)  zero profit con

EQKE(sec) capital-energy
EQL(sec) labor demand fu
EQPROFITKLE(sec) zero profit con
EQK(sec) capital demand

EQE(sec) energy demand funct
EQPROFITKE(sec) zero profit con

* MARKET CLEARING

*CO2 KIBOCSATAS EGYENLETEI

* OBJECTIVE FUNCTION

EQC(sec).. PD(sec)*C(sec) =E=a

EQKLE(sec).. KLE(sec) =E= XD(s

EQKE(sec).. KE(sec) =E= (KLE(
(alph
)**alphal(sec);

EQL(sec).. L(sec) =E= (KLE(
(alph
)**alphaKE(sec);

EQK(sec).. K(sec) =E= (KE
(al
*PK) )**alphaE(sec) ;

EQE(sec).. E(sec) =E= (KE
(al
") )**alphaK(sec) ;

BHN NNN NBBE RBHR REBSRERBEEBREBEREEBRREEERUBRRRRCRBERRRBRRBRRBIE SHHRISA

EQPROFIT(sec).. PD(sec)*XD(sec) =E

BECVE objective function

demand function for commodity(sec»

al-labor-energy bundle

dition for the firms (first nest)
bundle demand function firm(sec)
nction firm(sec)

dition for the firms (second nest)
function firm(sec)

ion firm(sec)

dition for the firms (third nest)

ENMREL market clearing for labor

EMREK market clearing for capital

EQMARKETC(sec) marketc learing for commodities
* DEFINITIONS

ENOME income

IphaH(sec)*Y ;
ec)/aF1(sec);
sec)/aF2(sec))*

aKE(sec)*PL/(alphaL(sec)*PKE(sec))»

sec)/aF2(sec))*
aL(sec)*PKE(sec)/(alphaKE(sec)*PL)»

(sec)/aF3(sec) )*
phaK(sec)*PD("sec3")/( alphaE(sec)»

(sec)/aF3(sec) )*
phaE(sec)*PK/(alphaK(sec)*PD("sec3»

= PKLE(sec)*KLE(sec)+
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sun(nen,io(nen,sec)*XD(sec)*PD(nen)) ;

EQPROFITKLE(sec).. PKLE(sec)*KLE(sec) =E= PKE(sec)*KE(sec)+ PL*L(sec) ;

EQPROFITKE(sec).. PKE(sec)*KE(sec) = E= PK*K(sec) + PD("sec3")*E(sec) ;

EQMARKETL.. sunfsec, L(sec)) =E=LS;
EQMARKETK.. sun(sec, K(sec)) =E=KS;
EQMARKETC(sec).. C(sec)+ sun{secc,E(secc))$sameas(sec,"sec3")

+ sun(secc, io("secl",secc)*XD(secc))$sameas(sec,"secl”)

+ sun(secc, io("sec2",secc)*XD(secc))$sameas(sec,"sec2")

=E= XD(sec) ;

11
m

EQINCOME.. Y = PK*KS + PL*LS ;

OBJECTIVE.. TRICK =E =1,

Model ECGE
JEQC,
EQKLE
EQPROFIT
EQKE
EQL
EQPROFITKLE
EQK
EQE
EQPROFITKE
EQMARKETK,
*  EQMARKETL,
EQMARKETC,
EQINCOME,

OBJECTIVE /;

PK.L =PKZ ;

PL.L =PLZ ;
PD.L(sec) =PDZ(sec);
PKLE.L(sec)= PKLEZ(sec);
PKE.L(sec) = PKEZ(sec);
XD.L(sec) = XDZ(sec);
K.L(sec) =KZ(sec);
L.L(sec) =LZ(sec);
E.L(sec) =EZ(sec);
C.L(sec) =CZ(sec);
Y.L =Yz ;

TrickL =1 ;

PK.LO =0.001*PKZ ;
PLLO =0.001*PLZ ;

N NSNS NNNNS BN R RSP ENENE A NNNEEEEN
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BB EEE N EBE RN REREBEE

PKLE.LO(sec)= 0.001*PKLEZ(sec) ;
PKE.LO(sec) = 0.001*PKEZ(sec) ;
PD.LO(sec) = 0.001*PDZ(sec);
XD.LO(sec) = 0.001*XDZ(sec);
K.LO(sec) = 0.001*KZ(sec) ;
L.LO(sec) =0.001*LZ(sec) ;
KLE.LO(sec)= 0.001*KLEZ(sec);
KE.LO(sec)= 0.001*KEZ(sec);
C.LO(sec) =0.001*CZ(sec) ;

Y.LO =0.001*YZ ;

KS.FX = KSz,
LS.FX =LSzZ;

* Fixing the numeraire

PL.FX =PLZ,

Sol ve ECGE using NLP maximizing TRICK ;

di spl ay
KS.L
LS.L
PK.L
PL.L
PD.L
K.L
L.L
XD.L
C.L
Y.L

Page 6



