Appendix C: Equations of the
model

This appendix provides all the equations of the model. Note that there are two
versions of the household block: (1) the standard version where a LES utility
function is assumed for all commodities; (2) the hybrid version where transport,
car, housing and energy consumption are modeled separately.

In this appendix, lower-case variables are in logarithm z; = In(X;). t as
an index is the time operator. Variable in first difference and growth rate
are respectively referred as : AX; = X; — X;_1 and X, = X)t(il — 1 =~ Aux;.
All parameters written in Greek letter are positive. n as an exponent refers
to notional value of a given variable that is the optimal value desired by the
maximization agent: e.g. X' is the notional value of variable X;. Because
of adjustment constraint, effective values adjust slowly to their notional value.
The time index ¢ is omitted when no confusion arises, e.g. X = X;.

1 Aggregate equilibrium

Since each relation is written in value and in volume, the value equation defines
the price.

Equilibrium for domestically produced commodities (value
& volume):

rPQD.QD.=PCID.CID.+ PCHD.CD,+ PGD..GD.+ PID.ID.+ PXD. XD,

(1.1)
+ PDSD,..DSD.

QD.=CID.+CHD,+GD,+ID.+ XD, + DSD, (1.2)
Equilibrium for imported commodities (value & volume):
rPOQM.QM,=PCIM.CIM.+ PCHM.CHM_.+ PGM.GM.+ PIM ,IM.+ PXM., XM,

(1.3)
+ PDSM_.DSM,

QM. =CIM.+CHM,+ GM,+IM,+ XM, + DSM, (1.4)



Aggregate equilibrium : calculation for variable * Var” :

var= {Q (production of commodities at market price); CH (households’consumption);
G (public spendings); I (private investiment); DS (change in inventories); }

Pvar..var. = PvarD..varD. + PvarM_..varM, (1.5)

var, = varD, + varM,

Equilibrium for exports c (value):

PX. X, =PXD.XD.+PXM. XM, (1.7)

The volume of export per commodities is defined by the foreign demand.

Calculation of aggregates for variable "var":

var = {Q (Production of commodities at market price); CH (Households’consumption);
G (Public spendings); X (Export); DS (Change in inventories); CI (Intermediate
raw material); MT (Transport margins); MC (Commercial margins)}

Aggregate domestically produced variable "var" (value & volume):

PvarD.wvarD = Z PvarD..varD, (1.8)
c
varD = Z varD, (1.9)
Aggregate imported variable "var" (value & volume):

Pvar M.varM = Z PvarM,..varM, (1.10)

varM = ZvarMc (1.11)

Aggregate variable "var" (value & volume):

Pvar.war = PvarD.varD + Pvar M.var M (1.12)
var = varD + varM (1.13)

Equilibrium for intermediary raw material consumption do-
mestically produced (value & volume):

PCID..CID; =Y PCID,,.CID., (1.14)

CID, = Z CID., (1.15)



Equilibrium for imported intermediary raw material (value
& volume):

PCIM..CIM. =Y PCIM,.CIM., (1.16)

CIM, =) CIM,, (1.17)

Domestic intermediary raw material consumption c by ac-
tivity a (value & volume):

PCID,., = PMATD, ifc=/{1,..,20} (1.18)
PCID,, = PED, ifc={21,..,24}

CID.,,=MATD,., ifc=1{1,..,20} (1.19)
CIDc,a = EDc,a Zf Cc= {21, ceny 24}

Imported intermediary raw material consumption ¢ by ac-
tivity a (value & volume):

PCIM,, = PMATD, ifc=/{1,..,20} (1.20)
PCIM,, = PED, ifc={21,..,24}
CIM.,=MATD,, ifc=/{1,..,20} (1.21)

CIMC,G = EDc,a ZfC = {217 724}

Aggregation of importations at base price (value & volume)

PM.M = Z PM..M, (1.22)
M=) M (1.23)

GDP (value & volume):
Product definition:
PGDP.GDP = PCHCH+PI.I+PG.G+PDS.DS+PX.X—PM.M (1.24)

GDP=CH+I1+IG+G+DS+X-M (1.25)



Product definition 2 (verification):

PGDP..GDP, = PCH..CH +PI..I.+ PG..GoAPDS..DS.APX .. X .—PM,.M,

(1.26)

GDP,=CH.+ 1,4+ GD.+ DS, + XD, — M, (1.27)
PGDPbis.GDPbis =Y  PGDP,.GDP. (1.28)
GDPbis =» GDP, (1.29)

Value-added definition:
PGDPter.GDPter = PVAVA+ PTAX.TAX + PSUB.SUB (1.30)

GDPter =VA+TAX +SUB (1.31)

Subventions are negative.

Equilibrium for production for domestically produced com-
modities at basic price (volume):

YQ.PYQ. = PQD.QD,— PVATD.VATD,— POTHTD,OTHTD, — PSUB,.SUB.
— (PMCD..MCD, + PMTD,.MTD,) — PENERTD..ENERTD,
(1.32)

Y Qbis. = QD,—VATD,~OTHTD.—SUB.—(MCD, + MTD,)—ENERTD.,
(1.33)

Equilibrium for imported produced commodities at basic
price (volume):

M..PM, = PQM..QM, — PVATM,..VATM, — POTHTM.OTHTM.
— (PMCM..MCM, + PMTM..MTM,) — PENERTM .. ENERTM,
(1.34)

Mbis. = QM. — VATM, — OTHTM, — (MCM, + MTM,) — ENERT M,
(1.35)



Aggregate transport margins paid on the domesticaly pro-
duced commodity ¢ # {14, ..., 18} (value & volume):
18
PMTD..MTD,= Y PMTDy, .. MTD,,_ (1.36)

m=14

18
MTD,= Y MTDp, (1.37)

m=14

Aggregate transport margins paid on imported commodity
c#{14,...,18} (value & volume):

18

PMTM..MTM, = Y PMTM,y o.MT My, . (1.38)
m=14
18
MTM, = Y MTMy, (1.39)
m=14

Aggregate transport margins for the commodities ¢ (value
& volume):

PMT..MT. = PMTD.MTD.+ PMTM.MTM, (1.40)

MT. = MTD, + MTM. (1.41)

Domestically produced agregate investment (value & vol-
ume):
PID..ID, = Z PIAD..IAD.,, (1.42)

ID, = Z IAD., (1.43)

Imported agregate investment (value & volume):

PIM,.IM,= PIAM,IAM,, (1.44)
a

IM, = Z TAM. , (1.45)



Value-added in activity a (value & volume)

PVA, VA, = PY,Y, — PMAT,.MAT, — PE,.E, (1.46)
VA, =Y,— MAT, — E, (1.47)

Aggregate value-added (value & volume)
PVAVA=Y PVAJVA, (1.48)

VA=Y VA, (1.49)

EBE in activity a (value & volume)
PEBE,EBE, =PVA, VA,-CL S,.L S,.PROG,—PSY,.SY,—PIY,.IY,

(1.50)
CL_S..L _S..PROG,
EBE(J :VA(J* PEBEa *SY(L*IYG (151)
Aggregate EBE (value & volume)
PEBE.EBE = PEBE,EBE, (1.52)
EBE =Y EBE, (1.53)
Aggregate production (value & volume)
PYY = Z PY,Y, (1.54)
V=YY, (1.55)

2 The Producer

Domestic production of commodity ¢ by activity a (value
and volume):

PYQ.YQ. = Z PY .Y (2.1)

Yc,a = @c,aYQc (22)



To facilitate the calibration this equation can be written: in (Y. o) = In (Y Q)+

In(pe,q) - E-views will calculate automatically in (¢. ) as an add factor. There
is no need to calibrate the share of commodity ¢ produced by activity a ¢¢,q -
To verify that ) ¢c o =1, one can check that 3 In (¢cq) = 0.

Aggregate (domestic) production of activity a (volume):

Ya = Z Yc,a
a

Level I:

Demand for input in activity a:

Akff,t = AYat — Aprogft +ASUBST _Ka
ASUBST_Kq; = _nfL@aL’tflA(ctIf,t — ) - nfE@aE,tﬂA(ctIz{,t - pf,t) — g Mt

Jt

Alg s = AYa — APTOg(it +ASUBST _Lg,
ASUBST _Lg, = —UfLSOf,t—lA(Cg,t - Cf,t) - nfEQOit_lA(c

following additional relations:

L

a,

In(Lay) = Ay dn(LY,) + (1= A)In(Lag—1 + Aln(LE )
Aln(LS ) = A AI(LE ;1) + A5 Aln(Lay—1) + A5 . Aln(Ly ) + Af Aln(La,41)

SUBST _Lay =My .SUBST L}, + (1 = A%).SUBST _Lqys—1

(2.3)

(2.4)

(2.5)
t paE,t) - 77]'LM<P(]1\,4ta—t1A(C£,t - pg,[tat

Assuming that the adjustment process is defined according to Equations
(8.1), (8.2) and (8.3), the full dynamic for labor is also defined by the three
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For the sake of concision, the representation of adjustment dynamic [Equations(8.1),(8.2)
and(8.3)] is not reproduced for each variable. Only notional variables are pre-

sented in the rest of the document.
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Commodity type c investment in activity a:

Aiac,q = Alag (2.8)

Aggregate capital stock in activity a (value & volume):
PKq1 Kot =PKqi1Kq1-1(1 —38,) + PIAq . TAq, (2.9)

Ka,t = Ka,tfl(l - 60,) + IAa,t (210)

Alag s = p{A,Aiaa’Fl + péAAyi,t + péA(kg,tfl — kayo1) + piA.ASUBSTaK
(2.11)
Yar = P1 DY i1+ 3 Ayay (2.12)

The equation gives the average price of the installed capital capacity. Be-
cause the capital depreciation rate is lower that 1, the average price of the in-
stalled capital is lower than the investment price. When the economy is at the
steady state PK, = PI Aa% . This relation was used to calibrate
the base year.

Transport margins m = {14, ...,18} paid on domestic com-
modities ¢ # m (volume):

Amtdy, . = Ayge + ASUBST _MTD,, . forc#m (2.13)

18
ASUBST_MTDZ =~ > 1™ ppar A(pE — pE)

m/=14

Transport margins m = {14,...,18} paid on imported com-
modities ¢ # m (volume):

Amtmp, c = Ame + ASUBST_MTM, . forc#m (2.14)

18
ASUBST _MTM}, .=~ > ™™ Gmuar APE — pl))

m’/=14

Commercial margins m = 19 paid on domestic commodities
¢ # 19 (volume):

Amed, = Ayq. for ¢ # 19 (2.15)



Commercial margins m = 19 paid on imported commodities
¢ # 19 (volume):

Ameme = Am, for ¢ # 19 (2.16)

Stock/inventories for commodity ¢ (domestic & imported):

We assume that inventories are equal to a share of the annual production o =

(Number of days of sales)/365.

DSD., = ASD, (2.17)
SD" = a?(CID. +CHD.+ GD.+ 1D, + XD,) (2.18)
DSM.= ASM, (2.19)
SM"™ =a2(CIM,+CHM.+GM.+ 1M, + XM,) (2.20)
Level II:
Notional demand in energy c by activity a
Aecq = Aea +ASUBST_E,., (2.21)

TEfPI PTEIZ 1
n c,a c,a E
ASUBST_E",, = — Z 1 Gerat1D | SEEP Pea ~ BTEF Pea

/=21 ca,t—1 c,a,t—1

Note that here the notional variable is not presented since we assume that the
adjustment is instantaneous. However there is still a dynamic for substitution
according to the adjustment process defined by Equation (8.3):

Self employed and employed

AL_S, = AL, (2.22)
L SE,=L,—L_S,

L_S=)L_8, (2.23)

L SE=Y L _SE, (2.24)

Notional demand for material i of the sector a
Amat. , = Amat, + ASUBST _MAT, , (2.25)

ASUBST_MAT?, ;= — > 1 e an 1 At — phat,)
c'=14



Level I1I:

Demand for imported material c of the sector a (for c=1...20)

Amatm, , = Amat., + ASUBST _MATM., (2.26)
ASUBST_MATM” _ _nCCLCTnSOC,a,tflA(p%ﬁatM _ pébﬁatD)

c,a,t —

Demand for domestic material c of the sector a (for c=1...20)

Amatd; , , = Amatear + ASUBST _MAT D,y (2.27)
ASUBST_MATD” _ _ncd,cmgpc’a’t_lA(pi\?tatD _ pi\ﬂatM)

c,a,t

Demand for imported energy c of the sector a (for c=21...24)

Aemwm = Aecﬁa,t + ASUBST_E]\/IC’LLJ (228)
ASUBST _EM, , = —n™“olM, (A@IM —pEP)

Demand for domestic energy c of the sector a (for c=21...24)

Aed, o = Aeq + ASUBST _ED.,, (2.29)
ASUBST _ED?,, = —n“““"oEl, _\AEP — pE)

Allocation of Investment between Import and Domestic:

Import:
Aiame,q = Aiaeq + ASUBST _TAM, o (2.30)
ASUBST_IAM?,, = —pfhemplAM | A(pIAM _ pI4D)
Domestic:
Aiadc,a,t = Aiac,a,t + ASUBST_IADCJJ (231)
ASUBST _IADg,, = —UCd’cm¢££ﬁj_1A(p£AD _ piAJW)

Transport margins m = {14, ..., 18} domesticly produced (value
& volume):

YQm

PMTD,, MTD,, = ————"—7—
YQu + M,

> (PMTDyye.MT Dy, o + PMT My, o. MT My, ) for c #m

(2.32)

10



YQm

MTD,, = ———=<™"

> (MTDy o+ MTM,y,.) forc#m  (2.33)

C

Imported transport margins m = {14,...,18} (value & vol-
ume):

M,
PMTM, . MTM,, = ———"——N"(PMTD,, .. MTD,, . + PMTM,, .. MTM,,.) forc+m
YQ’"L + Mm/ ;( El El ) ) ) f #
(2.34)
MTM ——LZ(MTD + MTM,,.) forc#m  (2.35)
m T YQm + Mm - m,c m,c .

Commercial margins domesticly produced (value & vol-
ume):

_ YQ19
PMCDlg.MC.Dlg = m z(/: (PMCDCMCDC + PMCMCMCMC) fO'r C # 19
(2.36)
Y Qo

MCDyy = > (MCD. + MCM,) forc# 19 (2.37)

c

Y Qo+ Mg

Imported commercial margins (value & volume):

Mg
PMCMqg.MCMyg=——~——— PMCD.,.MCD.+ PMCM..MCM, 19
19 19 Y00+ Mg Ec:( + ) forc#
(2.38)
MC Mg = Mo > (MCD. + MCM,) forc# 19 (2.39)
Y Quo + My <
Export
Azey = Awd,y + ASUBST _X,, (2.40)

ASUBST _X!', = —n"A(p, — te.ply)
Exportations of domestic products:

Azdey = Azey + ASUBST XD, (2.41)
ASUBST _XD¢, = _nzd¢§%1A(p§tD . p()ftM)

11



Exportations of imported products:

Awmcyt = Amc,t + ASUBST_XMCJ (242)
ASUBST _XM[, = —n"*oX P A — pXP)

External balance

DC VAL, = PX,.X, — PM,.M, (2.43)
DC_VAL=Y DC_VAL, (2.44)

3 The government
Tax on energy ¢ domestically produced (value & volume):

PENERTD,; ENERTD.;, = TSN PRTP Y Q. , (3.1)

ENERTD.; =T " **PYQ., (3.2)

We assume that the tax is proportional to the quantity produced. Only the
4 energy sectors pay this tax: TIPP, TICE, etc.

Tax on imported energy c (value & volume):
PENERTM ;. ENERT M., = T/NPRT™ M., (3.3)

ENERTM .., = TEM PP M., (3.4)

Tax on energy c (value & volume):

PENERT..ENERT.= PENERTM,. ENERTM.+PENERTD..ENERTD,
(3.5)

ENERT, = ENERTM, + ENERTD, (3.6)

12



Agregate tax on energy (value & volume):

PENERT.ENERT = ZPENERTC.ENERTC (3.7
c

ENERT =) ENERT, (3.8)

VAT tax on commodity c (value & volume):

PCHD.;.CHD.,,
1+ TXtATD
VATDopn PID.;ID.:+ PCID.,.CID.; + PGD..GD.,
+ Tc,t 1 TVtATD"”‘

PVATD,,VATD,, = (3.9)

VATD CHDC;t

ID.;+CID.:+ GD.+
VATDC’t == .0 —_— VAT Dotn ’ ) 5
’ L+ TYATP

+ TC,O 1 + TVOATDoth

(3.10)

HM,; CHM_,

rc
PVATMy VAT My = T — VAN
c,t

(3.11)

4 VAT Mo, PIM.IM.;+ PCIM.+.CIM,; + PGM.:.GM,,
c,t 1 + TVATMoth
c,t

CHM, IM.,+ CIM,.;+ GM.,
VATM c,t VAT Mysp, c,t c,t c,t
VATMeo =Teo™ "y mpvars e " = —varit, (3.12)
c, c,0
VAT tax on commodity c (value & volume):
PV AT, VAT, = PVATD,.VATD, + PVATM,.VATM., (3.13)
VAT, = VATD, + VATM, (3.14)
Agregate VAT (value & volume):
PVAT.VAT = PVAT,VAT, (3.15)
VAT =Y VAT, (3.16)

13



Other tax on commodity c (value & volume):

POTHTD.;.OTHT D,y = T TP PY Qe .Y Qcy (3.17)
OTHTD.y =TS TP .Y Qe (3.18)
POTHTM, ;. OTHT M.y = T "™ PM. .M., (3.19)
OTHTM .y = To ™M M., (3.20)

Other tax on commodity c (value & volume):
POTHT.OTHT.=POTHTD.OTHTD.+ POTHTM.OTHTM,. (3.21)

OTHT,.=OTHTD, + OTHTM, (3.22)

Agregate other tax (value & volume):

POTHT.OTHT =Y POTHT.OTHT, (3.23)

OTHT = OTHT. (3.24)

Total tax on commodity (value & volume):
PTAX..TAX, = PVAT..VAT, + PENERT,. ENERT, + POTHT,.OTHT.,

(3.25)
TAX,=VAT.+ ENERT, + OTHT, (3.26)
Agregate tax (value & volume):
PTAX.TAX =) PTAX.TAX, (3.27)
TAX =) TAX, (3.28)
Taxes on benefits (value & volume):
PIS..0Ses=T!S PEBE.; 1.EBEq, 1 (3.29)

IS.:=T4° . EBE,; 1 (3.30)

14



Agregate tax on benefits (value & volume):

PIS.IS = PIS,IS,

IS = Z PIS,

Taxes on income (value):
IRpy VAL =Ty".DISPINC}}{ VAL

Agregate tax on income (value):

IR_VAL =Y IR,, VAL
h

Taxes on capital (value):
AICy VAL =T/ DISPINC{ VAL

Agregate tax on Capital (value):
AIC_VAL =Y AICh; VAL
h

Subvention on commodity ¢ (value & volume):

PSUB..SUB.; =TS/ P.Y Q.

SUBey =TS P.Y Qe

(3.31)

(3.32)

(3.33)

(3.34)

(3.35)

(3.36)

(3.37)

(3.38)

We assume that the subvention is proportional to the quantity produced
which is true in most cases (in particular for agriculture). Consequently the
price of the subvention grows at the same rate as the subvention. For simplicity,
we assume that in equilibrium, the subvention rate grows at the rate of inflation.

Subvention on commodity c¢ (value & volume):

PSUB.SUB = Z PSUB,.SUB,

SUB =Y SUB.

15
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Tax on activities (value & volume)

PIY,.IY, = TIYN,,.PY,.Y, (3.41)
1Y, =TIY Noo.Y, (3.42)

Aggregate Tax on activities (value & volume)

PIV.IY =) PIY,.IY, (3.43)

Iy =) "1Iv, (3.44)

Subventions on activities (value & volume)
PSY,.SY, = TSYN,.PY,.Y, (3.45)
SY, = TSY N,0.Y, (3.46)

Aggregate subventions on activities (value & volume)

PSY.SY =Y PSY,.SY, (3.47)

SY =) SY, (3.48)

Social Security Accounting:Employer Social Contribution
CSE,.PCSE, =TSP L_S,.W_S, (3.49)

PCSE, = PCHy (3.50)

Aggregate Employer Social Contribution (value & volume)

PCSE.CSE =) _ PCSE,.CSE, (3.51)

CSE =Y CSE, (3.52)

Employer Social Contribution from the rest of the world

CSEROW pOSEROW — 7OSE Y ggRow (3.53)

PCSEROW — PCH,, (3.54)

16



Total employer Social Contribution (in value & volume)
PCSETOT ¢SETOT = PCSE.CSE + PCSEROW CcSEROW (3.55)

CSETOT = CSE + CSEROW (3.56)

Social Security Accounting:Salary Social Contribution
CSS,.PCSS, =T Ly W _S, (3.57)

PCSS, = PCHjyg (3.58)
Social Security Accounting:Salary Social Contribution of

self-employed labor

CSS_SE.PCSSSE =T %-5F [ SEW _SEiq (3.59)

PCSS®Y = PCHy, (3.60)

Aggregate Employer Social Contribution (value & volume)

PCSS.CSS = PCSS,.CSS, (3.61)

CSS =Y "CSS, (3.62)
PCSS_SE.CSS_SE =Y PCSS”.CSS;" (3.63)
CSS_SE=) CSS;* (3.64)

Total Employer Social Contribution (value & volume)

PCSSTOT . 08STOT = PCSS.(CSS + CSSROW) 4 PCSS SE.CSS_SE
(3.65)

CSSTOT = ¢SS+ CSS_SE + CSSEOW (3.66)

Receipts from the private activity (in value and volume)

DIVYOY VAL =Y DIV VAL (3.67)
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Public receipts (in value & volume)

REC_VAL = PY5.Y o + PTAX.TAX + PIY.IY + PSY.SY + PIS.IS
+IR_VAL+ AIC_V AL+ PCSETOT CSETOT 4+ pCSSTOT . C8sTOT
—‘,—DIVGOV—VAL + TCOVAL
(3.68)

Social Prestations
PRESOC_DOMY VAL =03W_S.Un_TOT (3.69)

PRESOC_DOMC®*" VAL = PRESOC_DOMP! . (14P+Apop)—nP ¢t . Aun
(3.70)

PRESOC_DOM _ VAL = PRESOC_DOMY VAL+PRESOC_DOM°®" VAL
(3.71)

Decomposition of Social Prestation between domestic and
foreign destinations

PRESOC _VAL = PRESOC_DOM _V AL+ PRESOC_ROW VAL

(3.72)
Total expenditure by product c:
PEXP {13,h}
PEXPG.EXPG =Y PEXPG.EXPG, (3.73)
EXPG =) EXPG. (3.74)
PEXPG, = PG, (3.75)

Aexpg. = Aexpg, (3.76)

18



Domestic and imported government consumptions in com-
modity c:
Agder = Aexpger + ASUBST _GD. (3.77)
ASUBST_Gth — nCd)Cm(fgchm,cA(pGD . pGZ\/[)

Agmey = Aexpger + ASUBST _GM .+ (3.78)
ASUBST _GM", = 1% pepq ApSM — p&P)

Public spendings (in value & volume)

DEP VAL = (NCUsy.Ya0) + PRESOC VAL
+PRESOC _V AL+ PG.G+R_Gy;_1.DEBT G VAL, 4
—PSUB.SUB + DEPTCO_VAL 4 CIDD + (BONUS — MALUS)
(3.79)

Public Deficit (in value & volume)
BF_G_VAL=DEP_VAL—-REC_VAL+ BF_G_VAL ajust (3.80)
DP_G_VAL=BF_G_VAL/PGDP % GDP (3.81)

Dynamic of the public debt (in value & volume):
DEBT_G_VAL=DEBTr_, G_VAL+BF_G_VAL (3.82)

The Carbon Tax

TCOD VAL, =TT°.1C.,.YQ. (3.83)
TCOM VAL, =TT°C.1C..M, (3.84)

TCO VAL, =TCOM VAL,+TCOD_ VAL, (3.85)
TCO_VAL =) TCO_VAL, (3.86)

REC _TCO_VAL=TCO VAL (3.87)
RTCO_H = aT°C REC_TCO_VAL (3.88)
RTCO;, = pTYCrRTCO_H (3.89)

RTCOg = ¢T°»REC_TCO_V AL (3.90)
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4 The consumer: households and households hy-
brid

Average wage:

W_SL S=> W_S..L_S, (4.1)
W_SE.L_SE=Y W_SE,L_SE, (4.2)
CL_SL_S=Y CL_S..L_S, (4.3)
CL_SE.L_SE=Y CL_SE,L_SE, (4.4)
WL=W SL S+W _SE.L SE (4.5)
CLL=CL _SL _S+CL_SE.L _SE (4.6)
L=L S+L _SE (4.7)

Decomposition of Financial Wealth:

DIVH*H v AL =) DIV (4.8)

FW _VAL=DIVHH VAL 4+ INTHH VAL (4.9)

Total disposable income before taxes:
DISPINCA! VAL= (W _S.L_S+SBROW) (1-TCSS)+W _SE.L_SEx(1-TCSS_SE)

(4.10)
+PRESOCPOM VAL + FW_VAL + TRV VAL
Disposable income before taxes for household h:
DISPINC{M VAL = oPISPINC DISPINCAT VAL (4.11)

In a future version, we may assume that ¢ varies according the the compo-
nents of the disposable income.
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Net Disposable income for household h:
DISPINC), VAL = DISPINC{ VAL—IR, VAL—AIC, VAL+RTCO,

(4.12)
DISPINC_VAL =Y DISPIN, VAL (4.13)

Household h’s total expenditures (value & volume):
PEXPy.EXP,=Y PEXP.;.EXP.) (4.14)
EXPy=Y .EXP. (4.15)
EXPH =) .EXP, (4.16)

h

PEXPH.EXPH =Y PEXF, EXP, (4.17)

Marginal propension to save:

: DEBT GVAL
AMPS), = BIAUNR_TOT) + BoA(R—infl. FR) + B2 (—G>

PGDP.GDP
(4.18)
Savings equation:
Sy, =DISPINC,, VAL - PEXP,.EXP, (4.19)
_ DISPINC,,_VAL - PEXP,.EXP,
TSh = DISPINC, VAL (4.20)
S, =DISPINC,, VAL—- PEXP,.EXP, (4.21)
TS 5 (4.22)

~ DISPINC_VAL

4.1 The households (LES)
c={01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24}

Notional household h’s expenditures in commodity c:

EXP!.PEXP., = PEXP,;, NEXP.,+B5X"(DISPINC _V ALy,.(1-MPS)~PNEXP, NEXP,)
(4.23)
EXE = (PEXPop0.EXPopo—PEXP, 0. NEXP, )/ (PEXP,oEXPpo—
PNEXP,o.NEXP, ) is calibrated by inversing the above equation at the base
year.
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Household h’s marginal propension to spend in commodity
c:

PEXP,
AB(I?})L(P — (1 _ nLE57CES)'APEXPCES (424)
h

1
1_,LES_CES
(1—pLES_CES)

PEXPFFS = Zﬁf,f(f .PEXP,.} (4.25)

Household h’s total necessary expenditures (value & vol-
ume):
PNEXP, NEXP, =Y PEXP.4,.NEXP., (4.26)

NEXP, =Y NEXP,., (4.27)

Total expenditure by product c:

PEXP..EXP, = Z PEXP,.,.EXP.} (4.28)
h

EXP, = Z EXP., (4.29)
h

oEr " = EXP.,/EXP. (4.30)

Household h’s expenditures price c:
PEXP,), = PCH, (4.31)

Domestic and imported households’ consumption in com-
modity c:

ACHD,.;=AEXP,., + ASUBST_CHD.,, (4.32)
PCHD,.;_1.CHD4;_;
POHc,t—1~CHc,t—1

ASUBST_CHD}, = n"V*-HH A(pchd, — pchm.).

ACHM,, = EXP., — CHD, (4.33)
PCHM,,_.CHM_.; 4

ASUBST CHM?", = ptVEA_HHA . —
SUBST _C ey =1 (pchm. — pchd,.) PCHor 1 CHoy s
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Ajustment LES:

expe.nt = p1erpe e + (L= p)-(€xpeni—1 + Aexply) (4.34)

Aexpg 1 = plexpg p 1 g + p3Aexpe pi—1 + palexpy , 4 (4.35)

4.2 Household Hybrid
Building stock dynamic

ABUILpiy = opg"PY""(ABUILy  + BUILp ) (4.36)

k—1 K

+Y REHAByy . — Y. REHAB,
k'=0 k' =k+1
k—1 K

= P BUILy g+ Y SR EBUILy g
k'=0 k'=k+1

BUILpos =Y 643 ("BUILy 1 (4.37)

k
ABUIL = Apop + AM 2percapita (4.38)

Aggregation of building stock
BUILy =Y  BUILjyy
h

BUIL = Z BUIL,,
h

Proportion of the the category K’s rehabilitated building

UCREHAB
A REHAB_n . A RE'HAB_tTend h,k 4 39
ThJ{; - Th,k Mh,k UcC ( . )
hk
REHAB . REHAB _* .
Thk = Thk (x= L, H, n)

REHAB_L REHAB REHAB_H

0< 7, < Tk < Thk <1 (4.40)
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Rehabilitation of building

REHABy iy = @hiiAP o FHABBUIL), -1 (4.41)
orenP =1 (4.42)
k/
The user cost of building rehabilitation
UC’JL;:,ZJHAB _ UC}fk_REHAB_’_UC,}JL«J’EREHAB (4.43)
UCy g AP = N7 GREHAB yCF, (4.44)
k'=k+1
UChyr = UCE,+UCE, (4.45)
K REHAB REHAB 6BUIL _CASH REHAB
UCh,E = P, * - (R, x + (4.46)
LOAN_REHAB ,I_REHAB A
th th:t 1 LD}IEJICEH B)
BUIL REHAB,_[DREHAB
]. - ( + Rh ]ﬁ‘ t— 1 ) h.k
LOAN REHAB CASH REHAB
Ry, - = 1-R, .- 4.47)
LD REHAB
LDREHAB § gth, /5REHAB (448)
RLOANRI*BUILLD}I]C
UCK;, = PRl APopiliH(REISH + — i )(4.49)
1_(1+tht L) TPk
RLOAN _ 17RCASH 4.50)
LDny < O0pR/SFRHAP 4.51)
5}13%‘HAB: Z wﬁflg/AB BU/IL (4.52)
k'=k+1
5}35“ = Z 5,?7%,{} (4.53)

PENERPYF ENERP{!' = PEXP, ,.EXPPYI
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. Ener m? e 1/5fngL
(i)
Ener m
UCY, = P ™. e (4.54)
we o [oRTE
P,f,j”—mz.BUILW = PENERJ{'"".ENERJ]™ (4.55)
. Ener m? e _ )\EneriBUIL . Ener _m? e
Rkt - 0 h,k,t—1
Ener BUIL, ; Ener_m?
+(1 =Xy VPh ko1 (4.56)
The average price of the investment in renovation
REHAB_ §BUIL i
Py 7= REHABwx = (4.57)
k'=k+1

(1— R}YR)) PREEAP REHAB), j o 01 10"

K
REHAB_§PUTL bis SUB \ REHAB pREHAB sBUIL
Ph,k N - = E (1*Rh,k,kf)90h,k,k/ Ph,k,k’ 5h,k’
K =k+1
REHAB § REHAB §
VER_P P REHAB,, = -pPIFMAP-0 4 (4.58)
K

SUB REHAB _REHAB BUIL
E (I_Rh,k,k’)Ph,k,k/ “Ph.k,k’ 5h,k/

k'=k+1
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The expenditure related to housing for building K

VAL o REHAB_VAL I_REHAB RMBS_REHAB
EXP_HOUSINGY* = DEBT, | (Bpgion TRy y

CASH REHAB EHAB

R, - P REHABy,

NewBUIL VAL I NewBUIL

+DEBT, ;i (Byoia + Ry
CASH NewBUIL

+R, T PYewBUIL NewBUILy,

+PENER; " ENERJ™

REHAB VAL REHAB VAL

RMBS REHAB
DEBTh,k,t = DEBTh,k,t—l (1- Rh,k,t—f )
Ry QN TEHAD pREHAB REHAB), .

NewBUIL VAL NewBUIL VAL RMBS NewBUIL
DEBTh,k,t n = DEBTh,k,t—l N (1_Rh,k,t—f )

LOAN_REHAB /NewBUIL
+Ry P NewBUILy,

RMBS X 1
Ry =
’ LDhX’k
Ap,ﬁgg/AB = Apchis (4.62)
Apfxi“’BUIL = Apchys (4.63)
REHAB DEBT PREHAB REHAB,,,
Rh,k - = DthT}ffHAB_V/}ka (4.64)
Aggregation of equations
K
REHAB ) = Z REHABY, j; 1/
k'=k+1
REHAB), = Y .REHAB

k

REHAB = Z .REHAB,,
h
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PfEMAP REHABy . = ) PiE("P.REHAB

EXP_HOUSINGy** = Y EXP_HOUSING)*
k
EXP_HOUSINGVA' = " EXP_HOUSING)*"
EXpPIPHABYVAL _ pREHAB REH AR,

EXPREHABfVAL _ ZEXP,?EHAB*VAL

NEWBUIL_V AL

EXP, = pNEWBUIL NEW BUILy,

NEWBUIL VAL
EXPNE'WBUILiVAL — ZEXPh —

NEWBUIL VAL REHAB VAL

oxp  EXP] +EXP,

13bis,h — EXPNEWBUIL,VAL+EXPREHA37VAL (465)
OTH VAL OTH_VAL
EXP - Z EX Py, (4.66)
Aex 1O3T,f{ VAL _ = Adispincy AL .(1 - MPS_HHp) (4.67)
EXPS’SLH_VAL _ ¢1E3)b(i{:,h EXP103TH VAL ot base year
pOTH_VAL
EXPiy), = PV BYIE NEWBUIL, + PFEHAP REHAB), + L@ 68)
’ ’ PEXPi3,
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EXP5 = Z EXPi3,, (4.69)
NEWBUILnr = ¢p"PY""(ABUILy + BUILy ) (4.70)

NEWBUIL), = Z NEW BUILy,
k

PéVEWBUILNEWBUILh — Z P]_JLYEWBUILNEWBUILhk)
k

NEWBUIL = Z NEWBUIL,
h

PpNEWBUIL N EW BUIL — ZP}JLVEWBUILNEWBUIL;L
3

PPXPH EXPH, = Y PEXPH EXPH,
k

Verification for the initial period

BUIL_VERIF, =Y BUILy (4.71)
k
BUIL_VERIF =Y BUIL_VERIF, (4.72)
h
VERIF_BUIL = (BUIL_VERIF, — BUIL,) =0 (4.73)
h
VERIF _pffHAB =N " pfEHAB _ (4.74)

EXP_HOUSINGY*VAL = PEXPy3),.EXPy3,+PENERPVIL ENERPUIL
(4.75)

EXP_HOUSINGY"™VAL = EXP_HOUSINGYVAL _ (4.76)
(EXP_HOUSINGYAL + ExPp -V =0
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Automobile stock dynamic
AAUTOppy = op g (AAUTOn, + AUTOR F5) (4.77)

5 TOAUT Op p—1

AUTORES =3 " 6 TOAUTOp 41 (4.78)

k
NewAUTOny = oni"UTO(AAUTO, + AUTOPFS)  (4.79)
Athj“’AUTO = Apchgs (4.80)

The expenditure related to automobile

AUTO VAL AUTO VAL RMBS AUTO)

EXP_MOB, = DEBT, (Rhpi—1 + Riypia (4.81)

CASH AUTO SUB_AUTO
+Ry pNewAUTO NewAUTOy k(1 — R), ;= )

+PEXPP EXPYTO

LOAN
UC@ute  _  pREHABGBUIL [ pCASH_AUTO RyQMRY, 4o+ LD i 489)
h,k = h,k h,k —
mk 1=+ Ry ) EDnx
(1 + pEner auto 6)1/521”0 - t
+ PEneT_auto_e 6aut0 Pk -
A /%,
AUTO_VAL AUTO_V AL RMBS_AUTO
DEBTh kot - LOAN _ AlggoBTh kil (1= Rh sl SUB_ AUTO
+Ry PN“"AUTO NewAUTOn (1 - R), "~ )

(4.83)

NewAUTO VAL

EXP, = PNewAuto NewAUTOy k(1 — RRSP) (4.84)
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Akara'ueler — ApOpTOT (485)

Akm;’raveleriauto _ Akm;ﬁ:aveler (486)
Akmz}?UTO — Akmw}fz"aveler_auto (4.87)
AAUTO, = AkmfvTo (w89

AUTO

EmiiT0 = KmjUTo ==k (4.89)
' autoy,

Aexp;i%,zo = o070 (Akmz%o — pMOB_TRSP_COL (1 — pAUTO) (pchog — pch14)>
+(1 — aUTO) Aexpy,
(4.90)
EXPhiAUTOielec _ EXP}%t_lAUTOfdec.(l + Ael,ph).Tgthielec
EXP AUTO
EXPh’tAUToielec — +77AUTO*eleC.<,0t,1 _ 22 A (pexpgg . pexp%)

_~_nBONUS'7€lec.SDtEj(1'Po3 .Apiggf.TBONUsielec

_,'_nBONUS_elec'SDtEjiPos .Apiggf.TBONUS—elec

if (EXP{! - EXPge) >0

EXPhytAUTO_elec — EXPh’tflAUTO—elec lf (EXPOESff _EXpézéec) <0
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Aggregation of automobile expenditure

EXPTO = Y EXpTO

EXpPAUTO — Z EX PUTO
k

EXPUTC = N EXPNTO
k

PXPUIO = SEXRIC
h

EXPAUTO _ ZEXP}?UTO
h

Aggregation of automobile

AUTO; =Y AUTOy
h

AUTO =Y AUTO,
k

NewAUTO, = > NewAUTO,
k
pYewAUTO New AUTO), = Y PeUTC NewAUTO,
k
EXP}JLVewAUTO_VAL _ Z EXP}f;“’AUTO—VAL
EX pNewAUTO_VAL  _ Z EXP}fvewAUTOfVAL
pxp  EXpNevAUTO_VAL

03bis,h — EXPNewAUTO_VAL
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(4.94)

(4.95)

(4.96)

(4.97)

(4.98)

(4.99)

(4.100)

(4.101)
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EXP_MOBUTO-VAE = N pxp moB; TV (4.103)
EXP_MOBAVTO VAL — N“pxp MoB, "7 (4.104)
Expy VA = N pxpy VA (4.105)
h
EXPOTH-VAL = PEX Py EX Py — EX PNewAUTO VAL
for base year
EXPy3= Y EXPuy (4.106)
h
Aea:poog,f{—VAL) = Adispinc) AL.(1 — MPSHH) (4.107)
EXPOO;}LH*VAL = (%fiih.EXPOO:STH*VAL for base year
OTH VAL
EXPO -
EXP, = PNgwAuo NewAUTOhp + ——28 ————  (4.108
03,h h,k,0 h,k PEX Py ( )

Verification of automobile

EXP_MOBUTO VAL — PEXPyspn.EXPyp+  (4.109)

PEX Py, EXP;VTO

EXP_MOBAUTOVs VAL _ s~ pxp MOB, """ -Y4" (4.110)
EXP_MOB;?UTOU&T*VAL _ EXP_MOB;?UTOMS*VAL - (4111)
(BEXP_MOB;UTO- VAL L px Pt VAL

EXP—MOBAUTO’UET_VAL — EXP—MOBAUTObiS_VAL _ (4112)

(EXP_MOBAVTO_VAL  px pot H-VAL
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Other transports:
c={14 15 16 17 18}

EXP_MOB,™-VAt = N PEXP. . EXP., (4.113)
c=14,15,16,17,18

Akmlrgveler  —  Ajmfroveler (4.114)

Aexpen = Akmgﬁvel” (4.115)

EXP.= Y EXP. (4.116)
h
Total Mobility
EXP_MOB/AL = EXP_MOB;,""-VA" 4 (4.117)
EXP_MOB)-VAE L pxptH-VA

4.2.1 Energy Consumption

Energy of building

ENERPYIL = ENER) Y2 BUIL, (4.118)
Aenerff,:fz =0 (4.119)
Aempfy%{f = Aenerfygff (4.120)
Aexp_builp 22 = Aener_buily, 20 + Astandard_BUIL

_|_77EXPh,k.22.(Apexp22 — Apemp)

TEP TEP
Builp k24 22 PEXPy, i1 _ PEXPy i1
+n -\ PExPLET, Apexpay PEXPLET, Apexpas

EXPay BuiL_efft—1
"EXPy; BUIL eff,,_1tEXP2a BUIL effit—1

if ener_builp ;20 > 0

Aexp_builp 00 = Aener_builp, 22
+Astandard_BUIL if ener_builj, ;22 € 0
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Aexp_builp 03 = Aener _buily, i 23 + Astandard_BUIL
+nEXPrk2s (Apexpas — Apexp)

TEP TEP

Buil . PEXP; 5", PEXPy3,—,
o220, <zwgﬁa-ﬁpezp24 ~ PEXPLEP, -Apeap2s
it =

EXPys BUIL efft—1
"EXPy3 BUIL eff,y_1tEXPaa BUIL efft—1

if ener_builp ;23 > 0

Aexp_builp 23 = Aener_buily, k23
+Astandard_BUIL if ener_builp ;23 €0

Aexp_builp 24 = Aener_buily, i 24 + Astandard_BUIL
+nEXPrk2a (Apexpoy — Apexp)

PEXPLE" PEXP]E"

Busal 22,t—1 24,t—1
+ hok22 24 | 2201 Aperpog — s—omgmps . ApPexpos
n PEXPLEP SPCTP22 = ppxprer SPELD

EXPyy BUIL eff,it—1
"EXPr» BUIL eff,,_tEXP2 BUIL effit—1

PEXPEEP | PEXPLEP |

Butlp,k,23 24 _
+77 - <PEXP2£€P1 'Apempl?) PEXP;;%{I -Ape$p24>

EXPy3 BUIL eff,t—1
"EX Py BUIL_ eff,_1tEXPau BUIL efft—1

if ener_builp i 23 > 0

Aexp_builp 24 = Aener_builp, i 24
+Astandard_BUIL if ener_builp ;24 €0

PENERPU' ENERPYIL = PEXP, . EXPJYLE (4.121)
Aggregation Energy consumption in building

PENERP'"" ENERFY'" =3 (PENERJ{'" ENERP{'F)  (4.122)

e

ENERJ{™ =" ENERJ* (4.123)

PENERFU'" ENERPU'" =3 " PENERJ{'"" . ENERJ{'"  (4.124)
k

ENERPU'" =Y " ENERFY'" (4.125)
k
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PENERPY" ENERPU'" =3 " PENERJV". ENERJV'" (4126
h

ENERPU™ =" ENERJV'* (4.127)
h

PENERPYE ENERPUE = ZPENER,?%PENERE},& (4.128)

ENERPY'" =Y " ENERFY* (4.129)
k

PENERPY'" ENERPU'" =" PENERJY'" . ENERJU'" (4.130)
h

ENERPU'" =" ENERFY'" (4.131)
h

Agregation of total energy expenditure (automobile + build-
ing)

ENERy), = PENERPUIF.ENERP'" + EXPTC  (4.132)

PENERy x. ENERhy, ,, = PENERP{'" ENERP{'" (4.133)
+PEX Po3 . EX PO

ENER, = PENERJ{'"".ENERPU™" + EXPMUTO  (4.134)

PENER;,.ENER), = PENERPVIL ENERPVIL  PEX Py ;. EXPVTO
(4.135)

PENER.ENER = PENERBUVIL ENERBVIL | PEX Pys. EX PAUTO

(4.136)
EXP,. = PENERPU'"ENERPYL + EXPUTO  (4.137)
EXP.=)» EXPi. (4.138)

h
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Notional household h’s expenditures in commodity c:

c={01 02 04 05 06 07 08 09 10 11 12 19 20}

EXP!,.PEXP.;, = PEXP.;, NEXP,., (4.139)
+BEXP(DISPINC), _VAL.(1— MPS,) — PNEXP,.NEXP,)

Py = (PEXP.po.EXP.po— PEXP.po.NEXPepo)/

(DISPINC), VAL.(1— MPSIP, ) — PNEXP, . NEXP, o — EXP/OVSING_ VAL

OTH VAL MOB_ VAL
_EXP13,h,of - EXP}L,O B )

is calibrated by inversing the above equation at the base year.

Household h’s marginal propension to spend in commodity
c:
PEXP,,

h

) (4.140)

The marginal propension to spend in commodity c is assumed constant. In a
future version, it may depend on the relative price to account for substitution
effects.

1
1_,LES_CES
_yLES_CES)

PEXPCPS = | BEXY PEXP., " (4.141)

Household h’s total necessary expenditures (value & vol-
ume):
PNEXP,.NEXP, =Y PEXP.;,.NEXP.), (4.142)

NEXP, =Y NEXP,, (4.143)
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Total expenditure by product c:

PEXP.EXP.=Y PEXP.;,.EXP.), (4.144)
h

EXP,=Y» EXP. (4.145)
h

EXP — EXPen
h EXP,

(4.146)
Household h’s expenditures price c:
c={01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24}

PEXP,, = PCH, (4.147)

Domestic et imported households’ consumption in com-
modity c:

ACHD.; = AEXP.,+ ASUBST CHD., (4.148)
PCHD,4_1.CHD,;_,
PCH.y 1.CH,4_,

ASUBST_CHD}, = "V -HH A(pchd, — pchm.).

ACHM,, = EXP., — CHD, (4.149)
PCHM,, .CHM.;_;

ASUBST CHM", = ntVIA_HHA (pchm, — o).
SUBST _C et =1 (pchm. — pchd..) PCHos 1 CHop s

Ajustment :

c¢={01 02 04 05 06 07 08 09 10 11 12 19 20}

erpent = pexpyp,  + (1 — pi1).expeni—1 + Aexpgy, (4.150)
Aexp;ht = ugAea:pZ7h7t_1 + psAexpepi—1 + M4Aea:p?7h7t (4.151)
5 Prices

Production price in activity a

PY™ = NCU,.(1+TMD,) (5.1)
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Net cost per unit of production in activity a

NCU,.Y, =CU,.Y, + PIY,IY, + PIS,IS, — PSY,SY, + DIVH? v AL

(5.2)

L
+ DIVECY VAL + DIVEOW VAL + DIVEE VAL - f“.RTCOE

Cost per unit of production in activity a
CU,Y, = CK,K, + CL,LyPROG, + PE,E, + PMAT,MAT,  (5.3)

CLy.Ly=CL SE,.L SE,+CL _S,.L S, (5.4)

Mark-up in activity a

TMD, = oI™MP Ya

“  YOPT, (5:5)

Potential production in activity a

CK(L t—lKa,t—l CLa t—lLa t—lPROGa t—1
Ayopt,; =t e LAY, Aol e, LA
Yo et = e Yart T T OUy Yo (Lot +Proga)
(5.6)
PEa tflEatfl PMATatflz\/[ATatfl
9 9y A o 9 9 A ﬁa
+ OUa,t—l-Ya,t—l Cast + CUa,t—l-Ya7t_1 Matat
Labor cost in activity a
w Sa(l + TC’EG)
CL S,=—= 5.7
- PROG, (5.7)
W SE,
CL SE,=—=—22 .
- PROG, (5.8)

Capital cost in activity a

CKoiKat =Pl Ko 1(6,4+9"f K, )+PDEBT,; \DEBT,; 174: (5.9)

a

PDEBT,, = PIA, (5.10)
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Composite intermediary consumption price in activity a

20

PMAT,.MAT, =» PMAT., .MAT., (5.11)
c=1
24
PE,.E, =Y PEca.Eeq (5.12)
c=21
DEBT, = K, (5.13)

In a future version, we may assume that capital is not integrally financed by
the debt.

Material price for commodity c paid by activity a (c=1,...,20)

PMAT, .. MAT,., = PMATD, MATD, .+ PMATM,MATM,, forc={l,..,20}
(5.14)

Energy price for commodity c paid by activity a (c=21,...,24)
PE.q.Feq=PED..ED.o+ PEM..EM,, forc={21,..24} (5.15)

Aggregate investment price for activity a:

PIA,IA, =) PIA...IA,, (5.16)

Selling price (including margins, exclusive of VAT) for do-
mestic commodity c

PYQS.YQS. =PYQ.YQ..(1+ TENERTD) L yQ (TOTHD 4 T5UB)
(5.17)
+ PMTD.MTD,.+ PMCD..MCD,. ifc# {14,...,19}

PYQS.YQS. = PYQ.YQ..(1+TFENFREIDY L yQ (TOTHP { TSUBY jf ¢ = {14,...,19}

Aygs. = Ayg. (5.18)

Y @S, is the volume of the production expressed at market price before VAT.
It should not be seen as a composite of several "goods": production at base
price and margins. Indeed, its does not increase when the volume of the com-
mercial and transport margins increase. The price does instead. Its specifica-

tion is Y QS = Y Qe (1+ TENERT 4+ TOIHP 4 TSP 4 MTPeo o MCDeo )

which is equivalent to 5.18, that is to assuming that Y QS is always proportion-
nal to YQ.. Writing it following the specification composite of several goods,
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YQSes =Y Qey (14 TEVERT + TOPHD 4 778 4 MFPex 4 NEPet ) would

lead to inacurate results since a decrease in the quantity of transport used per
unit of production would not lead to a decrease of the selling price. Notice that
the similarity with the specification of the volume of a tax or a subvention. As
specified earlier, we assume that an increase in the tax rate does not increase the
volume of the tax but increases its price. The volume of the tax increases only
when the volume of the taxe bases (e.g. consumption, production) increases.

Selling price (including margins, exclusive of VAT) for im-
ported commodity c

PMS,.MS, = PM/ M..(1+TOTHM) y \f TENERTM | pNITN, MTM,
+PMCM,MCM, ifc# {14,..,19}
(5.19)

PMS,.MS,=PM, M., (1+TOTHM) 4 M TENERTM e = (14, ..,19}
Ams, = Am, (5.20)

Price of the domestically produced intermediary consump-
tion c

1+ T(},/tATDOM)
(1 + TC‘/’tATDoth)

(1 n TXOATDM)

PMATD.; = PYQS,, if c={1,...,20} (5.21)

PED,; = PYQS., if c=1{21,...,24} (5.22)

Price of the imported intermediary consumtion c
VAT Muip
(14 TN )
(1 n TXOAkaoth)
(1 n TVtATMOm)

(1 n TCVOATMM)

PMATM,.; = PMS., if c=1{1,...,20} (5.23)

PEM., = PMS., if c={21,...,24} (5.24)

Domesticly produced households’ consumption price for
commodity c
(1+T¥ATD)

PCHD.; = PYQS¢;+— 2t~
| )

(5.25)
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Imported households’ consumption price for commodity c
(R

PCHM .y = PMS.+—— ==+
t t (1 + TXOATD)

(5.26)

Domesticly produced public spending price for commodity
c

(1 + TCVtATDom)

PGDCA’t = PYQSCJ (527)
(1472
Imported public spending price for commodity ¢
(1 + T¥ATM011L)
PGM,; = PMS,, (5.28)

(1 4 TXOATMOHL>

Domesticly produced investment price for commodity c
bought by activity a

(1 n chfATDom)

PIAD,, = PYQS., (5.29)
(1 7o)
Imported investment price for commodity c
(1 n TVATM(,M,)
c,t
PIAM ., = PMS,, —— (5.30)
(1 +1c, Oth)
Domesticly produced export price for commodity c
PXD. = PYQS, (5.31)
Imported export price for commodity ¢
PXM, = PMS. (5.32)

Domesticly produced changes in inventories price for com-
modity c

PDSD, = PYQS. (5.33)
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Imported changes in inventories price for commodity c
PDSM,. = PMS, (5.34)

Price of transport margins m paid on domesticly produced
commodity ¢

Y M
@ PYQS+ " PMS,, ifm=/{14,..., 18} andc#{14,...,18}

PMTD,,, = — <"
’ YQ?YL + Mm YQT" + MTYL
(5.35)

Price of transport margins m paid on imported commodity
c

PMTM,,.=PMTD,,. ifm={14,..,18} and c£{14,..,18}  (5.36)

Price of commercial margins paid on domesticly produced
commodity c

PMCD, = &PYQSM) + M

19 .
= PMS if ¢£19 5.37
Y Q19 + Mo w0 if (5.37)

Y Q19 + Mg

Price of the imported transport margins m paid on com-
modity c

PMCM,,,=PMCD. ifc#£19 (5.38)

Import price at base cost for commodity c

PM,.=PWD,TC (5.39)

Notional wage by activity:

Awg ;= p1,atp2,a APH+p3APL Y —pa,a APay—Ph 1) —P5Ur—ps AU +prA(la,t—1t)

(5.40)
Aw_seqt =Aw_Sq (5.41)

Taylor Rule
R_Dir = 0,AP; — ,AU, (5.42)
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6 Green House Gases Emissions and Energy

Carbon intensity of the energy commodities e:

EMS,
ICe=———— r e=21,222
C OD. + M. —X. for e 3

Emissions by activity and by type :

Aems, o, = Aeg

Aggregate emissions by activity :

EMS, = Z EMS.,.,

Decarbonation :

Aems__dc, = Amat,

GHG emissions of Households :

Aemse n, = Aexpe

GHG emissions from building of Households
Aems_hhf%i’: = ApEXP 4 Aenerbuil,
EMS_HH _BUILnj =Y EMS_HH_BUILcp
EMS HH BUILy = X:EMS_HH_BUILMC
k
EMS_HH_BUILy, =Y EMS_HH_BUILy
h

EMS_HH_BUIL=Y EMS_HH_BUIL,
h
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GHG emissions from building of Households

Aems_hhéﬁgo = ApEXP 4 Aener _auto.
EMS_HH_AUTO, ) =Y EMS_HH_AUTO,
EMS_HH_AUTO, =Y EMS_HH_AUTO,
k

EMS_HH_AUTOy =Y EMS_HH_AUTO
h

EMS_HH_AUTO =Y EMS_HH_AUTO,
h

Aggregation of automobile and housing emissions

EMS _HHpy.=EMS HH AUTOcpy+EMS_HH BUIL,

EMS_HHyx =Y EMS_HH,p
EMS_HHy, =Y EMS_HHp,
k

EMS_HHy =Y EMS_HHp
h

EMS_HH =) EMS_HH,
h

Total of GHG emissions :
EMS =EMS_S+EMS_HH

Aggregate emissions by source e:

EMS, = EMSca+» EMS.)
a h
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(6.14)

(6.15)

(6.16)
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Energetic Consumption in Mtep of Households :

Aq_Mtep_ H.j = Aener_buil. (6.23)
Q_Mtep_H.=>» Q_Mtep_H.p (6.24)
h
Q_Mtep H=Y» Q_ Mtep_H.p, (6.25)
Ag_Mtep_TRSP. ) = Aener_auto,, (6.26)
Q_Mtep_TRSP. =Y Q_Mtep TRSP. (6.27)
h
Q_Mtep_TRSP = Q_Mtep TRSP., (6.28)

Energetic Production in Mtep :
Aq_Mtepe,a = Aee,a (629)

Q_Mtep. =Y Q_Mtepe o+ Q_Mtep_TRSP. +Q_Mtep_H.  (6.30)

a

Energetic consumption of automobile of households :

Aq_Mtep_autoparce n, = Aener_autoe p, (6.31)

Q_Mtep_ AUTOPARC, =Y _Q_Mtep_ AUTOPARC. ), (6.32)
h

Q_Mtep_AUTOPARC = _Q_Mtep  AUTOPARC, (6.33)

Energetic Production in Mtep by subsectors:

EDepa = Y .EDecnae for ena €a=21,2201,...,2406 (6.34)
EMeng = Ze EMena,e '
Eena = EMena, + EDena (635)

Q_Mtepena,c = Pina.-(Q_Mtep_He+Q_Mtep_TRSP.AQ_Mtep.,)  for e=22,23,24
(6.36)
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Conversion between primary energy and final energy:

Q_MtepEP = CENE O Mtepena (6.37)
Q Mtep®? = ZQ_MtepntZ (6.38)

ena

Aggregation of energy consumption

Q_Mtep. =Q_Mtep_H.+» Q_Mtep.,+Q_Mtep H_TRSP. (6.39)

Q_ Mtep = Q_ Mtep, (6.40)

Unitary energy prices in euro per Mtep :

PETEP.Q Mtep, . = PE..E., (6.41)

PEXPTFP Q Mtep H.= PENER BUIL.ENER BUIL. (6.42)

PEXP'EP.Q_Mtep_H,= PEXP..EXP, (6.43)

PEXP TRSPTEF.Q Mtep TRSP) .= PEXPy Z EXP_AUTOp 1.

k
(6.44)

PEXPTEP.Q Mtep H, = ZPENER_BUILW.PEe.Em (6.45)
k

Special Contribution to the Electricity’s Public services:
CSPE =CSPE _elec+ CSPE _heat + CSPE _biocarb (6.46)

CSPE_eleceng = (CUy — CUs3  foss) Yena for a = 2305,2306,2307, 2308 > 0
(6.47)

CSPE_@ZEC = CSPE_61602305 + CSPE_6l662306+

CSPE_ 61662307 . Q Mte%?;ftzzgofitepzsm'o + CSPE_ 61662308
(6.48)
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CSPE_heateng = (CUy — CUsso1) Yena for a = 2402,2403, 2404, 2405, 2406 > 0
(6.49)

CSPE_heat = CSPE_heatyp. (921050220 Micpsnno )

CSPE _heataygs + CSPE _heatays + CSPE _heatogos + CSPE _heatasos
(6.50)

Zena CUena . Y:ena
Eena Yena

CUies = for ena = 2301,2302,2303,2304 > 0 (6.51)

CSPE _biocarb = (CUsz02 — CUa201) -Ya202 (6.52)

7 Demography

Total employment (Full Time Employment equivalent):

L=) (L_Sq+L_SE,) (7.1)

Employment level by sex and age (International Labor Or-
ganisation definition):

Aemplser,age = Al (7.2)
Where sex = {Men, Women} and age = {15-19, 20-24, 25-54, 60-64, 65-+}

Labor force by sex and age:

LFsew,age = PARTRsez,age-POPse:v,age (73)

Labor force participation ratio by sex and age:
APARTR" = APARTRIT™ 4 B age AU (7.4)

sex,age sex,age

Unemployment level by sex and age:
UNse.’I:,a,ge = LFsem,age - EMPLsem,age (75)
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Unemployment rate by sex and age:

Usew,age = UNsea;,age/LFsew,age (76)
Usex = UNsez/LFser (77)

Uage = UNage/LF age (7.8)
UNR_TOT = UN_TOT/LF_TOT (7.9)

Aggregation for unemployment:

UNage = > (UN_Mqge + UN_Wege) (7.10)
UNger = Z UNsew,age (7.11)

age
UN_TOT =) UNieo (7.12)

sexr

Aggregation for labor force:

LF,, = Z(LF_Mage +LF Wage) (7.13)
LFser = ZLFsex,age (714)

age
LF_TOT = LFqe (7.15)

sex

8 Other equations

Adjustment process and expectations:

For quantity and prices, the adjustment process and expectations are specified
according to the following equations.

In(Xy) = Al n(XP) 4+ (1 = 25 (In(Xi_1) + Aln(X?F)) (8.1)

Aln(XE) = M AI(XE ) + 25 Aln( X 1) + A5 Aln(XP) + A5 Aln(X41)
(8.2)
Where X, is the effective value of a given variable (e.g. the production price,
labor, capital, etc), X' its notional (or desired) level, X7 its expected (antic-
ipated) value at period ¢t. The first equation assumes a geometric adjustment
process. The taking into account of the anticipation warrants that in the long
run the effective variable converge to their desired levels. The second equation
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assumes a general specification for expectation that combines backward-looking
and forward-looking expectation. We assume further that in the long run ex-
4

pectation are accurate: Z)\ZX =1. We also assume that substitution effect
i=1

adjust slowly:

SUBST _X;=\{.SUBST X"+ (1—X&).SUBST _X; 4 (8.3)
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Appendix D  Glossary of terms

used

Sets
a€A
ceC
ena € ENA
me M
h,h' € H
kK e K

e,e e K

Activities

Commodities

Energetic activities ENA C A
Margins M C A

Households

Energetic Class

Energetic commodities £ C C

Endogenous variables

AIC_V AL
AIC VAL,
AUTOy .
AUTO;,
AUTO,
AUTO;
AUTOPES
AUTOPES

EXP
c,h

BONUS_ELEC),

BUILp
BUIL,
BUIL,
BUIL,
BUILPES

Taxes on capital (in value)

Taxes on capital per quintile (in value)

Automobile stock of household A per energy class k
Automobile stock per energy class k

Automobile stock of household h

Total automobile stock

Stock of automobile destroyed

Stock of automobile destroyed of household A

Variable of household h’s marginal propension to spend
in commodity ¢

Bonus received by the household & for buying an electric
car

Building stock of household h per energy class k (in m2)
Building stock per energy class k (in m2)

Building stock of household h (in m2)

Total building stock (in m2)

Stock of building destroyed (in m2)

a0



BUILPFS

BUIL VERIF},

BUIL VERIF

BF_G_VAL
C££7'M2
C«gngM

CH,

CHD,
CHM,

CI,
CID,
CID.,

)

CIM,
CIM,,
CK,

CL

CL,

CL_S
CL_S,
CL_SE
CL_SE,
CSE,

CSE
CSE_ROW

CSE_TOT
css

Stock of building destroyed of household h (in m2)

Stock building verification of household h for the initial
period

Total stock building verification for the initial period
Public deficit (in value)

Energy e consumption per m? in buildings class &
Energy e consumption per Km in automobile class k
Households’consumption of commodity ¢
Households’ consumption of domestic commodity ¢
Households’ consumption of imported commodity ¢
Intermediary raw material ¢

Domestically produced intermediary raw material ¢

Domestically produced intermediary raw material ¢ by
the activity a

Imported intermediary raw material ¢ by the activity a
Imported intermediary raw material ¢

Capital cost in activity a

Labor cost

Labor cost in activity a

Labor cost of salary workers

Labor cost of salary workers in activity a

Labor cost of self-employed workers

Labor cost of self-employed workers in activity a
Employeur Social cotisations in activity a
Aggregated Employeur Social cotisations

Total Employeur Social cotisations from the Rest Of
the World

Total Employeur Social cotisations

Aggregated Salary Social cotisations
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CSS,
CSS_SE,
CSS_TOT
cu,

AUTO VAL
DEBT; T~

DEBT;,

REHAB VAL
DEBT, 1P~

DC_VAL,
DC_VAL

DEBT,

DEBT G_VAL
DEP_TCO_ VAL
DEP_VAL
DISPINC VAL
DISPINCAT VAL
DISPINC), VAL
DISPINCA! VAL

DIVGOV VAL
DIVHH v AL
DP_G_VAL

DS,

DSD,

DSM,
E.
Ec,a

E°,

NEWBUIL_V AL

Salary social cotisations in activity a
Self-Employed Social cotisations in the activity a
Total Social cotisations

Unitary Cost in the activity a

Debt related to housing h for automobile class k
Debt related to housing & for new building &

Debt related to housing h for building rehabilitationk
Commercial balance in the activity a

Aggregated Commercial balance

Debt in the activity a

Public debt

Total amount of carbon tax receipts (in value)

Public spendings

Total net disposable income (in value)

Total disposable income before taxation (in value)
Net Disposable income for household h (in value)

Disposable income before taxation for the household h
(in value)

Government receipts fron the private activity ( in value)
Households dividend (in value)

Public deficit ratio

Stock variation in the commodity ¢

Stock variation in the domestically produced commod-
ity ¢

Stock variation of the imported commodity ¢
Aggregate domestic energy c

Aggregate domestic energy ¢ produced by the activity
a

Expected aggregate domestic energy c
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E".
EBE,
EBE
ED,
EDena.e

ED@TL(Z

EM.,
EMemLe

EME’VMI

EMPLges age
EMS,

EMS,
EMS, o
ENERBUIL
ENERBUIL
ENERBUIL
ENERJYE

ENERJ{"

ENERBPUVIE
ENERJU"

ENERBYIL

ENERy,

Notional aggregate domestic energy c
Gross Operating Profit of the activity a
Aggregate Gross Operating Profit
Domestic energy c

Energy e domestically produced and consumed by the
energetic sector ena

Total of Energy domestically produced and consumed
by the energetic sector ena

Imported energy c

Energy e imported and consumed by the energetic sec-
tor ena

Total of energy imported and consumed by the ener-
getic sector ena

Number of worker per sex and age

Amount of emissions of the activity a

Amount of emissions from source e

Amount of emissions from source e of the activity a
Total energy consumption in Kwh

Energy consumption in Kwh by type of energy e
Energy consumption in Kwh related to housing h

Energy consumption in Kwh related to housing i by
type of energy e

Energy consumption in Kwh related to housing h per
energy class k

Energy consumptionin Kwh per class k£ building

Energy consumption in Kwh per building class k£ by
type of energy e

Energy e consumption in Kwh in building class k related
to housing h

Total energy expenditure of household h (automobile +
building)
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ENERy,

M2
ENER}S .

ENERT,
ENERTD,
ENERTM,

EXP,
EXP,.

OTH_VAL
EXPy) ~

OTH_VAL
EXPgy, —

EXPAUTO
EX PAUTO

EXPAUTO
EXPAYTO

AUTO
EXPry e

BUIL
EXPyy.

EXPL,
EXP;,
EXP,

EX pHOUSING_VAL

EXP}

HOUSING_VAL

Total energy expenditure of household h per energy
class k (automobile + building)

Energy consumption per M2 in Kwh of household h per
energy class k by type of energy e

Taxes on the energetic products ¢ (TICE, TICGN, TIPP,
TICC)

Taxes on the domestic energetic products ¢ (TICE, TICGN,

TIPP, TICC)

Taxes on the imported energetic products ¢ (TICE, TICGN,

TIPP, TICE)
Total household’s expenditure in commodity c

Household’s h expenditure in commodity ¢

Household’s h other expenditure in commodity 03 (in
Value)

Household’s h other expenditure in commodity 13 (in
Value)

Household’s h total automobile energy expenditure

Automobile energy expenditure per energy class k by
type of energy e

Household’s h automobile energy expenditure

Household’s h automobile energy expenditure per en-
ergy class k

Household’s h automobile energy expenditure per en-
ergy class k by type of energy e

Household’s i building energy expenditure per energy
class k£ by type of energy e

Notional Household’s h expenditure in commodity ¢
Expected Household’s h expenditure in commodity ¢
Household’s h expenditure

Total building expenditure (New building + rehabilita-
tion + energy expenditure)

Household’s h total building expenditure (New building
+ rehabilitation + energy expenditure)
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EXP}?,?USING*VAL Household’s h total building expenditure per energy
class k (New building + rehabilitation + energy ex-
penditure)

EX pPHOUSINGbis_VAL Total building expenditure bis

EXP:OUSINGMS—VAL Household’s h total building expenditure bis

EX pHOUSINGuver VAL Verification of total building expenditure

EXP,?OUSINGWT*VAL Household’s h verification of total building expenditure

EXP M OB,?TH—VAL Household’s h other mobility expenditure

EXP_MOB)AL Household’s h mobility expenditure

EXP_MOBAUTO_VAL Total automobile mobility expenditure

EXP M OB,'?UTO—VAL Household’s h automobile mobility expenditure

EXP M OB}'igTO—VAL Household’s h automobile mobility expenditure in en-

ergy class k

EXP_MQOBAUTObis VAL Tota] automobile mobility expenditure bis

EXP M OB;?UTOMS—VAL Household’s h automobile mobility expenditure bis

EXP_MOBAUTOver _VAL Yrerification of total automobile mobility expendi-
ture

EXP_MOBTO""-VAL Verification of Household’s & automobile mobility

expenditure
EXPy. Notional Household’s h expenditure in commodity ¢

EXPNEWAUTO VAL Total new automobile expenditure

NEWAUTO_V AL

EXP, Household’s h new automobile expenditure
EX Pév ,f WAUTO_VAL  y15usehold’s h new automobile expenditure in energy

class k

EXPNEWBUIL_VAL  Total new building expenditure

NEWBUIL_V AL

EXP, Household’s h new building expenditure
EXP}]LV,?WBUIL—VAL Household’s h new building expenditure in energy class

k

EXPREHAB_VAL Total rehabilitation expenditure in energy class k

EX Pf EHAB_VAL Household’s h rehabilitation expenditure
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REHAB VAL
EXPHAP-

EXPylss
EXPG,
EXPH
EXPH,
FW_VAL
G

GD,

GDP
GDP,
GDPbis
GD Pter
GM.

I.

IA,

¢ q

s

IAD,,
IAM,,

I1C.
1D,

IM.
IR VAL
IR, VAL
IS
IS,
Iy

Household’s h rehabilitation expenditure

Household’s h expenditures in an electric car
Public expenditure in commodity ¢

Total household’s expenditure

Household’s expenditure in commodity ¢
Households financial wealth (in value)

Public expenditures of the public good ¢

Public expenditures in the domestic public good ¢
Gross domestic product (product definition)
Gross domestic product for commodity ¢

Gross domestic product (product definition check)
Gross domestic product (value-added definition)
Public expenditures of the imported public good ¢
Private investment with the commodity ¢
Aggregate Investment in the activity a
Commodity ¢ investement in activity a

Aggregate Investment in the activity a in domestic com-
modity ¢

Aggregate Investment in the activity a in imported com-
modity ¢

commodity ¢

Private investment with the domestically produced com-
modity ¢

Private investment in imported commodity ¢
Aggregate tax on income

Tax on income for the houshold h

Aggregate tax on benefits

Taxe on benfits in activity a

Aggregate tax on activities
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1Y,
K,

AUTO
Kmj,

AUTO
Kthc

Traveler
ch’h

Km’}ll’raveler_AUTO

Km’}];raveler
K

Ky

L

La

LS

L S,

L SE

L SE,
LF,4
LFsere age
LF_TOT
LFgese

M

M.
MAT,
MAT,,

Tax on activity a
Capital stock in the actvity a
Household’s h automobile kilometers traveled

Household’s h automobile kilometers by energy class k

Household’s h kilometers traveled by type of transport
c

Household’s h automobile kilometers traveled
Household’s & total kilometers traveled
Expected capital stock in activity a

Notional capital stock in activity a

Total employment

Enployment in the activity a

Household’s h duration loan in class energy k

Household’s h duration loan for building rehabilitation
in class energy k

Expected employment in activity a
Notional employment in activity a

Total employment of salary workers
Employment of salary workers in activity a
Total employment of self-employed workers
Employment of self-employed workers in activity a
Labor force by age

Labor force by sexe and age

Total labor force

Labor force by sexe

Aggregate importation

Importation of commodity ¢

Total raw material in actvity a

Raw material of commodity c in the actvity a
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MAT?®
MAT?
MATD,,
MATM,,
MBIS,
MC
MCD

MCD.
MCM

MCM,
MPS),
MT

MT,
MTD

MTD,
MTD,.

)

MTM

MTM,
MTM,,

s

NCU,
NEWAUTO,
NEW AUTOp, &
NEWBUIL,
NEWBUIL

Expected total raw material in actvity a

Notional total raw material in actvity a

Domestic raw material of commodity ¢ in activity a
Imported raw material of commodity c in activity a
Importation of commodity ¢ (verification)
Aggregate commercial margins on the commodity c

Agregate ommercial margins on the domestic commod-
ity ¢

Commercial margins on the domestic commodity ¢

Aggregate commercial margins on the imported com-
modity ¢

The commercial margins on the imported commodity ¢
The marginal propension to save of household h

Aggregate transport margins on the domestic commod-
ity
Transport margins on the commodity ¢

Aggregate transport margins on the domestic commod-
ity

Transport margins on the domestic commodity ¢

Transport margins of the sector a on the domestic com-
modity ¢

Aggregate transport margins on the imported commod-
ity
Transport margins on the imported commodity c

Transport margins of the sector a on the imported com-
modity ¢

Net Unitary Cost in the activity a
Household’s h new auto

Household’s h new auto in class energy k
Household’s h new building

Household’s h new building in class energy k
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NEXP,
OTHT
OTHT.
OTHTD.
OTHTM.,

P
PARTR,, ..

. Ener m2 e
h,k

. Ener_m?2

Pp i

Ener m?2
Ph,k

I auto
Pk

REHAB
Pk

PAUTO,
PCH

PCH,
PCHD

PCHD,
PCHM
PCHM,
PCI
PCID

PCID.,

Necessary expenditures of household’s h
Aggregate others taxes

Others taxes on the commodity ¢

Others taxes on the domestic commodity ¢
Others taxes on the imported commodity ¢
Price

Notional labor force participation by sex and age

Expected growth rate of energy price per m2 for house-
hold A in class k

Growth rate of energy price per m2 for household A in
class k

Energy price per m2 for household & in class k

Average price of investement in automobile class k
Average price of the investement in renovation
Price of expenditure related to class & automobile

Aggregate composite price for the consumed commod-
ity
Composite price for the consumed commodity ¢

Aggregate composite price of the domestic consumed
commodity

Composite price of the domestic consumed commodity
c

Aggregate composite price of the imported consumed
commodity

Composite price of the imported consumed commodity
c

Aggregate composite price for the intermediary raw ma-
terial

Aggregate composite price for the domestic intermedi-
ary raw material ¢

Composite price for the domestic intermediary raw ma-
terial ¢
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PCID,, Composite price for the domestic intermediary raw ma-
terial ¢ in activity a

PCIM, Aggregate composite price for the imported intermedi-
ary raw material

PCIM, Composite price for the imported intermediary raw ma-
terial ¢

PCIM,, Composite price for the imported intermediary raw ma-

terial ¢ in activity a

PCSE Aggregate price of employer social contribution paid by
domestic producer

PCSE, Price of employer social contribution paid by domestic
producer in activity a

PCSEROW Price of employer social contribution paid by foreign
domestic producer

PCSESE Price of employer social contribution paid by self-employed
worker

PCSETOT Price of the total employer social contribution

PCSS Aggregate price of salary social contribution paid by

domestic producers

PCSS, Price of salary social contribution paid by domestic pro-
ducer in activity a

PCSSTOT Price of the total salary social contribution paid by do-
mestic producers

PDEBT, Price of the debt of activity a

PDEBT Aggregate price of the debt of activities

PDS Aggregate price of changes in inventories for commodi-
ties

PDS, Price of changes in inventories for commodity ¢

PDSD Aggregate price of domestically produced changes in

inventories for commodities

PDSD, Price of domestically produced changes in inventories
for commodity ¢

PDSM Aggregate price of imported changes in inventories for
commodities
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PDSM,

PDIV,

PED,
PEM,
PED,,
PEM,,
PENER
PENER,
PENER),

PENERBUIL
PENERBUIL
PENERBUVIL
PENERPY™

PENERPY™

PENERPYIE

PENERT

Price of imported changes in inventories for commodity
c

Price of dividents paid by activitya

Composite Price of the energy

Aggregate Price of the energy ¢

Aggregate Price of the energy c in the activity a

Unitary energy production in euro per Mtep by type of
energy e for productive use

Aggregate composite price Gross Operating Profit

Composite price of the commodity ¢ Gross Operating
Profit

Aggregate Price of the domestic energy c
Aggregated price of the imported energy ¢

Price of the domestic energy c in activity a
Aggregated price of the imported energy ¢

Price of energy consumption

Household’s h agregate price of energy consumption

Household’s h aggregate price of energy consumption in
energy class k

Aggregate price of building energy consumption in en-
ergy class k

Aggregate price of building energy consumption by type
of energy e

Household’s h aggregate price of building energy con-
sumption

Household’s h aggregate price of building energy con-
sumption by type of energy e

Average energy price paid in class k building

Household’s h price of building energy consumption by
type of energy e in energy class k

Aggregate composite price of the taxes on the energetic
products (TICE,TICGN, TIPP, TICC)
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PENERT.
PENERTD,
PENERTM,

PEXP,,
PEXP,
PEXPTEP

PEXP_TRSPTEF

PEXP!
PEXPH
PEXPG.,

PG
PG,
PGD
PGD,

PGDP
PGDP,

PGDPbis
PGD Pter

PGM
PGM,

EXP
c,h

pEXP
03bis,h

Composite price of the taxes on the energetic products
¢ (TICE,TICGN, TIPP, TICC)

Composite price of the taxes on the domestic energetic
products ¢ (TICE,TICGN, TIPP, TICC)

Composite price of the taxes on the imported energetic
products ¢ (TICE,TICGN, TIPP, TICC)

Price of household h’s h expenditure in commodity ¢
Price of household h’s h expenditure

Unitary energy production in euro per Mtep by type of
energy e for domestic use

Unitary energy production in euro per Mtep by type of
energy e for transportation use

Expenditures Price in an efficient automobile k = A, B,C
Price of total household expenditure

Aggregate price of the public expenditures in commod-
ity ¢

Agregate composite public spending price
Composite public spending price for commodity ¢
Aggregate domestically produced public spending price

Domestically produced public spending price for com-
modity ¢

Composite price for the gross domestic product

Composite price for the gross domestic product for each
product ¢

Composite price for the gross domestic product (aggre-
gation of PGDPF,)

Composite price for the gross domestic product (Added
Value Method)

Aggregate import public spending price
Import public spending price for commodity ¢
Household’s h expenditure share in commodiy ¢

Household’s h expenditure share in new automobile
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EXP
13bis,h

N
¢a RJ

PI
PI,

PIA
PIA,
PIA.,

)

PIAD,

PIAM,
PID
PID,

PIM
PIM,

PIR
PIS
PIS,
PIY
PIY,
PK,
PM
PM,
PMAT
PMAT,
PMAT,,

Household’s h expenditure share in new building
Energy share in activity a

Agregate composite price for the domestic intermediary
raw materials

Composite price for the domestic intermediary raw ma-
terial ¢

Investment composite price
Investment composite price in activity a

Investment composite price for commodity ¢ in activity
a

Domestically produced investment price for commodity
c

Imported investment price for commodity ¢
Composite price of the domestic private investment

Composite price of the domestic private investment for
commodity ¢

Composite price of the private investment in imported

Composite price of the private investment in imported
commodity ¢

Composite price of the tax on income
Price of tax on benefits

Price of tax on benefits on commodity ¢
Price of tax on activities

Price of tax on activity a

Price of capital stock on activity a
Import Price at base cost

Import Price at base cost on activity a
Aggregate price of the material raws
Price of the material raws ¢

Price of the material for the imported commodity ¢ in
the activity araw in the sectora
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PMATD,
PMATM,
PMC,

PMCD
PMCD,
PMCM
PMCM,
PMS,
PMT.,
PMTD
PMTD.,
PMTD,,
PMTM
PMTM,

PMTM,,,

PNEWAUTO

PNEWAUTO
h.k

PNEWBUIL

PNEWBUIL
h

NEWBUIL
Py

Aggregated price of the domestic material raws ¢
Aggregated price of the imported material raws ¢

Composite price of the the commercial margins on the
commodity ¢

Composite price of the the commercial margins on the
domestic commodities

Composite price of the the commercial margins on the
domestic commodity ¢

Composite price of the the commercial margins on the
imported commodities

Composite price of the the commercial margins on the
imported commodity ¢

Composite selling price of the imported production on
the commodity ¢

Composite price of the transport margins of the sector
a on the commodity ¢

Composite price of the transport margins on the do-
mestic commodities

Composite price of the transport margins on the do-
mestic commodity ¢

Composite price of the transport margins of the sector
a on the domestic commodity ¢

Composite price of the transport margins on the im-
ported commodities

Composite price of the transport margins of the im-
ported commodity ¢

Composite price of the transport margins of the sector
a on the imported commodity ¢

Price of household’s A new auto

Price of household’s i new auto in class energy k
Price of new building

Price of household’s i new building

Price of household’s i new building in class energy k
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POTHT
POTHT,
POTHD.,

POTHTM.

PQ.
PQ.
PQD
PQD.,
PQM
PQM.

REHAB ¢
Py

REHAB
Py

REHAB
Py

Composite price of others taxes on commodities
Composite price of others taxes on commodity ¢

Composite price of others taxes on the domestic com-
modity c

Composite price of others taxes on the imported com-
modity c

Composite price for product

Composite price for product on commodity ¢
Agregate composite price for the domestic commodities
Composite price for the domestic commodity ¢
Agragte composite price for the imported commodities
Composite price for the imported commodity c

Price of household’s h building rehabilitation in class k
Price of household’s h building rehabilitation in class k&

Price of household’s h building rehabilitation from en-
ergy class k' to energy class k

PRESOC_DOM®" V ALOthers domestic social prestations

PRESOC_DOMY VAL unployment social prestations

PRESOC DOM VAL Agregate domestic social prestations

PRESOC _V AL

PSUB

PSUB.
PSY
PSY,
PTAX
PTAX,
PVA
PV A,

Agregate social prestations

Agregate composite price of the subvention on com-
modities

Composite price of the subvention on commodity ¢
Price of subvention on activities

Price of subvention on activity a

Composite price of the taxes

Composite price of the taxes on the commodity ¢
Composite price for the Added-Value

Composite price for the Added-Value of the commodity
c
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PV AT
PV AT,

PVATD,

PV ATM,

PX
PX,
PXD
PXD.,
PXM
PXM,
PY
PY,
PY?

PY;

PYQ

PY Q.

PYQS.

Qe

QD

QD.

QM
QM.

Aggregate composite price of the Value Added Tax

Composite price of the Value Added Tax on commodity
c

Composite price of the Value Added Tax on domestic
commodity ¢

Composite price of the Value Added Tax on imported
commodity ¢

Aggregate composite price of export

Composite price of export on commodityc

Aggregate price of the exports of the commodity ¢
Price of the exports of the commodity ¢

Aggregate price of the exported importations

Price of the exported importations of the commodity ¢
Aggregate price of the domestically production

Price of the domestically production in the activitya

Expected Price of the domestically production in the
activity a

Notional price of the domestically production in the
activity a

Aggregate composite price of the domestically produc-
tion

Composite price of the domestically production on com-
modity ¢

Selling price for domestic commodity ¢
Aggregate produced commodity ¢
Produced commodity ¢

Domestically produced commodities
Domestically produced commodity ¢
Imported commodities

Imported commodity c
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QMTEP
a

MTEP H
Qe,h n

MTEP H TRSP
Qe,h

MTEP_H_TRSP
Qe,h

MTEP EP
2301

MTEP_EF
2301

R
R,

RkCASh,a'U’tO

LOAN
Ry

LOAN REHAB
Rh,k N

REHAB DEBT
Rh,k B

REHAB
REHAB,,
REHABy,

REHABj, j 1o

LOAN auto
R, -
I
Rk
I auto
R~

RMBS
Rk

RMBS auto
R, -

Energy production in activity a expressed in physical
currency

Consumption of energy e in class of household h ex-
pressed in physical currency

Consumption of energy e in class of household h ex-
pressed in physical currency linked to a transportation
use

Consumption of energy e in class of household h ex-
pressed in physical currency linked to a transportation
use

Primary energy production of nuclear sector
Final energy production of nuclear sector
Interest rate

Interest rate in activity a

Share of investement in automobile paid cash

Household’s h share of investment in building paid with
a loan in energy class k

Household’s h share of investment in building rehabili-
tation paid with a loan in energy class k

Household’s h share of debt in building rehabilitation
Total building rehabilitation (in m2)
Household’s h building rehabilitation (in m2)

Household’s h building rehabilitation in energy class k
(in m2)

household’s A building rehabilitation from energy class
k' to energy class k (in m2)

Share of investement in automobile paid with a loan

Interest rate

Interest rate of automobile

Rate of reimbursement of the debt

Rate of reimbursement of the automobile debt
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Rf uB Rate of subsidies on investement in energy efficiency

ROUB-auto Rate of subsidies on investement in automobile
R_Dir Interest rate by the taylor rule

Re Expected interest rate

R¢ Interest rate

RN Notional interest rate

REC VAL Public receipts

RTCOy, Carbon tax redistributed to household A

RTCOg Carbon tax redistributed to the economic activities

S Aggregate saving

Sh Saving of household h

SD. Domectic stock/inventories for commodity ¢

SD¢ Domestic expected stock/inventories for commodity ¢
SD? Domestic notional stock/inventories for commodity ¢
SM, Imported stock/inventories for commodity ¢

SM¢ Imported expected stock/inventories for commodity ¢
SM} Imported notional stock/inventories for commodity c

STANDARD BUIL buildings norms

SUB Agregate subvention
SUB. Subvention on the commodity ¢
SUBST CHD, Factor of substitution of domestic household consump-

tion in commodity ¢

SUBST_CHD? Factor of substitution of domestic household consump-
tion in commodity ¢ (notional)

SUBST _CHM, Factor of substitution of imported household consump-
tion in commodity ¢

SUBST CHM} Factor of substitution of imported household consump-
tion in commodity ¢ (notional)

SUBST_E" Factor of substitution of energy(notional)
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SUBST _E,
SUBST E_nea

SUBST _E,.,
SUBST ED,,

SUBST_ED!,
SUBST EM,,
SUBST_EM?,
SUBST _GD"
SUBST _GD,
SUBST _GM,
SUBST _IAD,,
SUBST_IAD?,
SUBST IAM,,

SUBST K"
SUBST K,
SUBST _L"
SUBST L,
SUBST _MAT,
SUBST_MAT?,

SUBST_MAT.,

Factor of substitution of energy

Factor of substitution between energy sources (c=21...24)
(notional)

Factor of substitution between energy sources (c=21...24)

Factor of substitution for domestic energy c in activity
a (c=21...24)

Factor of substitution for domestic energy c in activity
a (c=21...24) (notional)

Factor of substitution for imported energy c in activity
a (c=21...24)

Factor of substitution for imported energy ¢ in activity
a (c=21...24) (notional)

Factor of substitution for domestic government con-
sumption in commodity ¢ (notional)

Factor of substitution for domestic government con-
sumption in commodity ¢

Factor of substitution for imported government con-
sumption in commodity ¢

Factor of substitution for domestic investment in com-
modity ¢ (c=14...18)

Factor of substitution for domestic investment in com-
modity ¢ (c=14...18) (notional)

Factor of substitution for imported investment in com-
modity ¢ (c=14...18)

Factor of substitution of capital (notional)
Factor of substitution of capital

Factor of substitution of labor (notional)
Factor of substitution of labor

Factor of substitution of material

Factor of substitution between transport of intermedi-
ary consumption (c=14...18) (notional)

Factor of substitution between transport of intermedi-
ary consumption (c=14...18)
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SUBST_MAT}
SUBST_MATD?,

SUBST_MATD,,
SUBST_MATM?,
SUBST_MATM.,
SUBST_MTD?,

SUBST_MTD.,
SUBST_MTM},

SUBST_MTM.,
SUBST _X.
SUBST X"

SUBST _XD.
SUBST XD

SUBST X M.

5 efE
SY
SY,

REHAB
Th,k

REHAB n
Th.k

TAX
TAX,

Factor of substitution of material (notional)

Factor of substitution between domestic transport of
material raw (c=14...18) (notional)

Factor of substitution between transport of intermedi-
ary consumption (c=14...18)

Factor of substitution between foreign, transport of in-
termediary consumption (c=14...18) (notional)

Factor of substitution between transport of intermedi-
ary consumption (c=14...18)

Factor of substitution between domestic transports (c=14...18)
(notional)

Factor of substitution between domestic transports (c=14...18)

Factor of substitution between foreign transports (c=14...18)
(notional)

Factor of substitution between foreign transports (c=14...18)
Factor of substitution for exportation in commodity ¢

Factor of substitution for exportation in commodity ¢
(notional)

Factor of substitution for exportation of domestic prod-
ucts in commodity ¢

Factor of substitution for exportation of domestic prod-
ucts in commodity ¢ (notional)

Factor of substitution for exportation of imported prod-
ucts in commodity ¢

sum of household’s h renovation share of class k building
Agregate subvention on activities
Subvention on activity a

Household’s h proportion of buildings rehabilitated in
energy class k

Household’s h notional proportion of buildings rehabil-
itated in energy class k

Aggregate Tax on domestic commodity ¢

Tax on domestic commodity ¢
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TCO, VAL

TCOD. VAL

TMD,
TS
TSy
Ucy,

E REHAB
UC, %

s

UCh

)

UcH,

K_REHAB
UCh i

REHAB
UCih

UNage
UNsez,age
UNseq

UN Rqge
UNR_FR
UNR_HFR
UNRsez,age
UNRyen
UNR_TOT
UNR_ZE
VA

VA,

VAT

VAT,

Carbon tax on commodity ¢

Carbon tax on domestic commodity ¢
Mark-up in activity a

saving rate

Household’s h saving rate

Household’s h user cost of energy building in energy
class k

Household’s h user cost of energy building in energy
class k

Household’s h user cost of building in energy class k

Household’s h user cost of capital building in energy
class k

Household’s h user cost of capital building rehabilita-
tion in energy class k

Household’s h user cost building rehabilitation in en-
ergy class k

Unemployment level by age
Unemployment level by sex and age
Unemployment level by sex
Unemployment rate by age
Unemployment rate in France
Unemployment rate in France
Unemployment rate by sex and age
Unemployment rate by sex

Total unemployment rate

European unemployment rate
Agregate value-added

Value-added in activity a

Value Added Tax on domestic commodities

Value Added Tax on domestic commodity ¢
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VATD,
VAT M,

VER_Py AP0

VER BUIL

REHAB

VER_cph,k

W
W_S
W_S,
WS¢
w_Sn
W_SE
W _SE,

XD
XD.

XM
XM,

Yea
YOPT,
YQ
YQ.

Y Qbis,
YQS.

Value Added T)ax on domestic commodity ¢

Value Added Tax on imported commodity ¢

Verification of price household’s h building rehabilita-
tion in class k

Verification of building stock (in m2)

Verification of household’s h renovation share of class k
building

Agregate wage

Agregate wage of salaries

Wage of salaries in activity a
Expected wage of salaries in activity a
Notional wage of salaries in activity a
Agregate wage of self employment
Wage of self employment in activity a
Exportations of the commodities
Exportations of the commodity ¢

Aggregate exportations of the domestically produced
commodities

Exportations of the domestically produced commodity
c

Aggregate re-exported importations of the commodities
Re-exported importations of the commodity ¢
Aggregate production

Production in activity a

Production of the commodity ¢ in activity a

Potential production in activity a

Aggregate production

Production in commodity ¢

Production in commodity ¢ (verification)

The volume of the production in commodity ¢ expressed
at market price before VAT
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Exogenous variables

BF G _VAL ajust

CSS_ROW
CSS_SE

DEBTy
DIVBE VAL
DIVEOV VAL

DIVHHE VAL
DIVROW VAL

DNAIRU
DP_G" VAL
DSD.,

DSM,
EXPG_TREND
GR_PROGF

GR_PROGK

GR_PROGE

Public deficit adjustment(in value)
Social salary cotisations paid by the Rest Of the World

Social salary cotisations paid by the Self-employed work-
ers

Debt in the activity 20
Dividends paid to the Bank by the sector a (in value)

Dividends paid to the governement by the sector a (in
value)

Dividends paid to the household by the sector a (in
value)

Dividends paid to the rest of the world by the sector a
(in value)

Non-Accelerating Inflation Rate of Unemployment
Notional public deficit expressed in percentage of GDP
Stock variation of the domestic commodity ¢

Stock variation of the imported commodity ¢

Total public spendings

Growth rate of technical Progress for energy in activity
a

Growth rate of technical Progress for energy in activity
a

Growth rate of technical Progress for energy in activity
a

INFL ZE TARGET Target inflation of europe zone

INT VAL
LDy
LDgUtO
POPsew,age
POPTOT

Total interest for household (in value)
Duration of the loan

Duration of the automobile loan
Population by sex and age

Total population
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PRESOC ROW VAL Social prestation to the benefit of the Rest Of the

PROGY

PWD,
SB_ROW
TAIC

TC
TBONUS_elec
TTCO

TaCSS

TCSS_ROW

TCSS_SE
ENERTD
Tc
ENERTM
Tc
Tgth_elec
TIR
1S
Ta
IYN
Ta

OTHD
Tc

OTHM
Tc

TR_ROW _VAL

SUB
Tc

SYN
Ta

VATD
Tc

VATM
Tc

World (in value)

Index of Autonomous Technical Progress coefficient for
input j = {K,L,E,M} in activity a

World price for commodity ¢

foreign salary base

Rate of tax capital hold by the households

euro currency change rate

Rate of bonus granting for the buying of an electric car
Rate of carbon tax

Employe social contribution rate by activity a

Employe social contribution rate paid by the rest of the
world

Employe social contribution rate paid by self-employed
Energy tax rate on domestic produced commodity c
Energy tax rate on imported commodity c
Penetration rate of the electric automobile

Rate of tax on household’s income

Rate of tax on benefits

Rate of tax on activity a

Rate of other tax on domestically produced commodity
c

Rate of other tax on imported commodity c
Transferts toward the rest of the world (in value)

Subvention rate on domestically produced commodity
c

Subvention rate for activities a

VAT rate on domestic produced households consump-
tion ¢

VAT rate on imported households consumption c
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VATDOTH
Tc

VATMOTH
Tc

WD,

VAT rate on domestic produced commodity ¢ (applied
on intermediary consumption, investments and govern-
ment consumption)

VAT rate on domestic produced commodity ¢ (applied
on intermediary consumption, investments and govern-
ment consumption)

World demand for the product ¢

Greek symbols (parameters)

aAUTO

S
Qg

TCO

EMP
sex,age

NewBUIL
Ph.k

BUIL
Onk

da

REHAB
Th,k

REHAB
Phk Kk

NewAUTO
Ph.k

AUTO
5h,k

oK

ok

Share of the annual production this stocked by activity
a

Share of the carbon tax receipts redistributed toward
the households

Participation rate to the labor market for each popula-
tion of age age and sex sex

Share of the new building contructed with a class k label
Depreciation rate from class k to k’
Depreciation rate of the capital in sector a

Proportion of the building of categoriy k is rehabilitated

share of the renovation of class k’ building that are re-
habilitated toward class k

Share of the new automobile contructed with a class k
label

Automobile depreciation rate

Share (in value) of capital into the production of activ-
ity a

Share (in value) of labor into the production of activity
a

Share (in value) of energy into the production of activity
a

Share (in value) of material into the production of ac-
tivity a
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TCO
Ph

Y
Pea

AUTO
1

-
YN
Na

BUIL i
Mh ke

nBONUS_elec

AUTO elec
'r] -

rest
nP

cd,cm

n

LES CES
'T] —

n

EXP
c,h

TMD

CENE
e

MOB_TRSP_COL

Share of the household carbon tax receipt redistributed
toward the household h

Share of the commodity ¢ produced by the activity a
Share of the auto in the transports

Elasticity of substitution in activity a between the pro-
duction factors j = {K,LLE,M} and j’ = {K,L,E,M} for
i#J

Inter-energy Elasticity of substitution for each house-

hold & and by type of energy e

Elasticity between the demand in electric car and the
level of the electric bonus

Elasticity between the demand in electric car and the
relative price of fuel energy

Elasticity of the other social prestations to the level of
unemployment,

Armington’s elasticity between the domestic good cd
and the imported one cm

Elasticity of the L.E.S consumption function

Elasticity of substitution between the automobile and
the collective transports

Share of the expenditure ¢ on the comsumption
Elasticity of mark-up with production in activity a

conversion factor between primary and final energy pro-
duction by type of energy e

Ajustement parameter i = {1,..,5} for variable X (see
Equations 8.1, 8.2, 8.3)
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