Chapter 7

The Government Sector

The government sector in DREAM acts as a producer, collects taxes and pays out subsidies
to firms and transfers to households and various foreign recipients, and provides government
consumption. Because one of the main purposes of DREAM is to be able to assess consequences
of various shocks and policy measures for the government budget and the sustainability of fiscal

policy, the government sector is modelled relatively detailedly.

Note that when calibrating production sectors, DREAM uses data from ADAM'’s data bank
for producers of government services (”offentligt erhverv”), whereas when calibrating reven-
ues and expenditures, data for the general government sector (NA: ”offentlig forvaltning og
service”, ADAM: "offentlig sektor”) are used'. To equate figures from production to the
corresponding NA figures in the government budget, DREAM consequently has to introduce
various correction terms when calculating investment expenditure and data for gross operating

surplus, cf. below.

This chapter describes in further detail the individual elements of the government budget
(revenue and expenditure), indexation of a number of variables of the government sector, and

the government intertemporal budget constraint including the issue of fiscal sustainability.

'Tn this documentation, the term government sector is used throughout meaning general government sector.
When referring to production, the terms ”producer of %g}\iernment services” or ” government producer” are used.
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7.1 Government revenue

Total government revenue RevS can be divided into the revenue sources listed in table 1,
following standard NA conventions. With the exception of interest income, each of these
revenue sources is modelled independently in DREAM, in some cases subdivided into its
constituents. Interest income is modelled only as a net income, cf. section 7.3. Note that
the last term in the table is a DREAM lump-sum correction term which does not have any

direct NA counterpart, but has been introduced to the model to ensure that total revenues

are consistent with NA figures.

Total current and capital revenues Rev®
Gross Operating Surplus T RGOS
Revenue from interests and rents

Revenue from quasi corporations 0] RtQ““”
Interest income
Land Rent O RLandRent
Indirect taxes T RIndir
VAT TRVAT
Motor vehicle registration duties T RtReg
Customs revenue, net of EU payments T Rf“S
Excise Duties TR
Property taxes T REand
Motor vehicle weight duties, producers T Rf Weight
Labour market contributions, employers TR + TR}V
Other taxes on production T Rf Res
Direct taxes T RtDir
Source taxes T RSeurce
Payroll taxes T Rfayroll
Other personal income taxes T RtCaPP en
Motor vehicle weight duties, households T Rfl Weight
Corporate taxes TREr
Tax on yields of pension scheme assets T Rf enslnt
Social contributions T RSocCont
Current transfers OR¢
Tax on bequests TRP™
Capital transfers O R?CGP
Lump-sum correction term S Na/}tdult Of,G,LumpRev
acax0

The modelling of the individual revenue sources are described in more details below.
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7.1.1 Gross Operating Surplus

The first term TRE™99 gross operating surplus, is identically equal to consumption of fixed
capital. In DREAM, the additive correction term kftep " ensures that total depreciation is equal
to gross operating surplus for producers of government services, cf. (7.1). Furthermore, as
explained above, DREAM uses a multiplicative correction term k&% to equate gross operat-
ing surplus for producers of government services to gross operating surplus in the government

sector:

TREOS = (14 kF70%) S0 (14 k0™ ) (PEPMSEM KM, + PRPPOTP RS ) (1)
ie{G}

7.1.2 Land Rent

Land rent is revenue from government-owned firms and activities yielding a surplus. In the
standard version of DREAM, land is not a separate factor of production. Consequently, in the
calibration process, the revenue from these sources is transformed into an amount of *“-**"fent

which is paid lump-sum by the firms in the private production sectors:

Of;fG,LandRent . (72)

ORLandRent _
4 = E

Je{P,C}
7.1.3 Withdrawals from Quasi Corporations

Like land rent, withdrawals from quasi corporations represent revenue from government-owned
firms and are in the present version of DREAM simply paid in the form of a lump-sum transfer

ol QUi from the firms in the private production sectors:

uasi P,G,Quasi
ORZ™ = Y of9me. (7.3)
Je{p,C}

7.1.4 Indirect taxes

Indirect taxes can be subdivided into product taxes (which are levied on either the quantities

or the value of the specific units of production), and other taxes on production, which are levied
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independently of the actual production. In DREAM, product taxes are subdivided into the
following components: VAT (moms), motor vehicle registration duties (registreringsafgifter),
customs taxes (told) and (exicse) duties (punktafgifter). Other taxes on production consist of
labour market contributions from employers and wage-sum taxes, land taxes, motor vehicle
weight duties from the production sector and a residual ”Other taxes on production”. Each

of these elements are described in more detail in the following.

Labour market contributions from employers and wage-sum taxes

mp

Labour market contributions from employers T Rf and wage-sum taxes TR;" are both

assumed to be paid by all employers proportionally to their wage-sum, cf. (7.4) and (7.5):

TRE™ = W, > "L}, (7.4)
Jje{C,P,G}

TRY = W, > thLD, (7.5)
je{C,P,G}

Land taxes

Land taxes (representing the taxes ”grundskyld” and ”aflgsningsafgifter”) are paid by house-

holds and by producers, cf. (7.6). In the household sector, it is levied as a proportional tax

tf Land 1) the total value of land owned by all age groups. In the production sector, land is

not an explicit factor of production. Instead, the tax is levied on the value of buildings in each

P,Land

production sector, where the tax rate is ¢

Land __ H,Land pK,H,L H,L,Ind nrAdult,Eq P,Land pI,P,B 1.-P,B
TR = Z b L E :Ka—l,t—lNa—l,t—l + E ti PG K. (T7.6)
Jje{D} a je{C,P,G}

Motor vehicle weight duties paid by producers

As DREAM does not explicitly model means of transportation, weight duties on motor vehicles
paid by producers TRf Weight are transformed into a tax on the stock of machine capital in
each production sector, cf. (7.7). The implicit assumption is that the stock of motor vehicles

will develop proportionally to machine capital. Note that weight duties paid by households
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are classified as direct taxes (cf. below).

gyt
je{C,P,G}

TRtP,Weight _ Z tP WezghtKJPtl\Jl ) (77)

Customs taxes

Customs taxes are levied on behalf of EU. The gross revenues are modelled with separate
proportional tax rates for imported goods used for government and household consumption,
materials, building, machinery and inventory investment, cf. (7.8). As TR“S denotes the
final customs tax revenue accruing to the Danish government, we have to subtract the total
payments to the EU due to customs taxation ORtG BUCUS from the immediate customs tax
revenues (note that ORtG EUCUs ig in fact larger than the sum of all other terms in (7.8), so

that the net customs tax revenue TRY“ is a negative number, cf. chapter 8 on the foreign

sector .
us HCus
TRtC = PtF Z Z Zt ekct (78)
ec{D,R,G,P} ke{C, PG} ce{F}
G’C’us
D DD DE e oor
ke{C,P,G} ce{F}
MC’us
LD DENED DEND D Ve o
j€{C,P,G} ke{C,P,G} cc{F}
I,M,Cus M2
LD DID DD D i
je{C,P,G} ke{P} ce{F}
I,B,Cus 1P,B,2
D DEED DD DR Vi i e
j€{C,P,G} ke{C,P} cc{F}
Z tIIC’usIFI . ORS,EU,CUS.
je{C,P}
VAT

VAT is assumed to be paid as a proportional rate on the value added of the various sectors, cf.

(7.9). VAT is paid on household and government consumption, material inputs in production

H,Cus

and machinery and building investments. For each individual sector, the rate (e.g. o ) is
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calibrated to reproduce the exact VAT payments of that particular sector in the base year:

TRXAT _ Z Z Z tHVAT (1+t£ItC'us) Pposzct (7.9)

ec{D,R,G,P} ke{C,P,G} cc{F}

LD DR DR W i y e v

ec{D,R,G,P} ke{C,P,G} ce{D}

4 Z Z tGVAT <1+tGCus> PFCkct

ke{C,P,G} ce{F}

+ Z ZttGVATPkt kct

ke{C,P,G} ce{D}

4 Z Z Z tMVAT <1+tMC'us) PFMkat

je{C,P,G} ke{C,P,G} cc{F'}

+ Z Z ZtMVATPkt ket

j€{C,P,G} ke{C,P,G} cc{D}

+ Z Z Z tIMVAT <1+tIMCus> Pplfkj\ff

§€{C,P,G} ke{P} ce{F}

4 Z Z ZtIMVATPszt ]Pk]\ff

je{C,P,G} ke{P} cc{D}

4 Z Z Z tIBVAT (1+t130us) PFIfk]ii

j€{C,P,D,G} ke{C,P} cc{F}

LYY S e

j€{C,P,D,G} ke{C,P} cc{D}

Duties

Excise duties (punktafgifter) are basically treated in the same way as VAT, cf. (7.10). How-
ever, because of the tax freeze, DREAM distinguishes between duties levied on the quantities
of goods (with the superscript Duty(@) and duties levied on the values of goods (with the
superscript DutyV). The distinction is relevant when implementing the present Danish tax
freeze policy (cf. page 193), even though both kinds are actually represented in the model by

H DutyV

a calibrated tax rate on the value of the relevant tax base. Hence, ¢; is the duty rate on

the value of households’ consumption of kind d. In the case of duties levied as quantity taxes,
e.g. tg;ﬁny, additional subscripts for origin country and consequently delivering sector are

needed because of the tax freeze. Also, in addition to the sectors which pay VAT, duties are
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levied on exports and inventory investments.

TRPW = N ST ST (s g o) (14 B PEOME (1.10)
ec{D,R,G,P} ke{C,P,G} ce{F'}

PSSR () Ll

ec{D,R,G,P} ke{C,P,G} cc{D}
i Z Z (ttG,DutyV_i_th’,(ﬁutyQ) (1 —|—tf Cus) PFCkct

ke{C,P,G} ce{F}
G,DutyV G,Du G,2
+ Z Z (tt Yt eyt tyQ) P;ftCk et
ke{C,P,G} ce{D}

" Z Z Z (MDutyV_{_tj\/L??tyQ) <1+tMCus> PFMcht

j€{C,P,G} ke{C,P,G} cc{F}

+ Z Z Z (MDutyV_i_t]Ié\Jclt)utyQ) P;/M]kct

j€{C,P,G} ke{C,P,G} ce{D}

i Z Z Z <1MDutyv+tiéwC]tJutyQ) <1+tIMCus) PFI]PkJ\ff
j€{C,P,G} ke{P} cc{F}

IMDutV I,M,Dut Y 7P,M,2
B DD X (Y i) I

je{C,P,G} ke{P} cc{D}

n Z Z Z ( 1B, DutyV’ _I_tjffcf?utycg> (1 +tIBCus> PF[JPkJif

j€{C,P,D,G} ke{C,P} cc{F'}

AB.DutyV | 4I.B,Dut Y 7P,B2
O (PP ) R
j€{C,P,D,G} ke{C,P} ce{D}
i Z (ti(,DutyV I tX DutyQ> PY X,
je{C,P,G}
I,I,DutyV | ,II,Dut PI
+ Z Z (tt Tt tk,c,t yQ) P/Ztlk,t
ke{C,P} cc{D}

i Z Z (t{,I,DutyV_{_tIIDutyQ) <1+t{7170us) PtF]:j;fI'
ke{C,P} ce{F}

Motor vehicle registration duties

Motor vehicle registration duties are paid by households, the government sector and by produ-

cers, cf. (7.11). As means of transportation are not modelled independently in DREAM, for

households and the government sector, the tax is modelled as a proportional tax rate (tH ey

G, Reg)

respectively ¢, on the value of total consumption. For the private production sectors, the

P, Reg

proportional tax ;" is levied on the value of machinery investments.
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A D DD DI DR LN (RN Ve o (7.11)

ec{D,R,G,P} ke{C,P,G} ce{F}

D DD DR DR s s e o¥

ec{D,R,G,P} ke{C,P,G} ce{D}

LEDIED DLl (R ) Eeier+

ke{C,P,G} ce{F}

+ Z Z ttGRengt kct

ke{C,P,G} ce{D}

4 Z Z Z tPReg <1+tIMCus> PFIJPkJ\gE

je{C,P,G} ke{P} cc{F}

DSBS S

je{C,P,G} ke{P} cc{D}
Other taxes on production

Finally, remaining indirect taxes on production are simply calibrated residually as proportional

taxes on the value of material inputs into production, cf. (7.12):

TRfes — Z Z Z tRes ( MC’us) PFMcht (712)

j€{C,P,G} ke{C,P,G} ce{F}

Y DL D HEPLM,

j€{C,P,G} ke{C,P,G} ce{D}

7.1.5 Source taxes

Source taxation is the largest single component of government revenue. It comprises income
tax payments from households to central and local governments on labour, capital, transfer and
funded pensions income as well as the revenue from owner-occupied dwellings. As described
in chapter 5 on households, in DREAM, taxation on capital income (income from bond and

stock holdings) is completely separated from taxation on personal, i.e. non-capital income.

(7.13b) - (7.13d) show the revenue from county, municipality and church taxation: the relevant

. o . H,P :
tax rates times the tax base which is taxable personal income per person Y, minus the

Pers

basic personal tax allowance allow; ", personal payments to unemployment funds and early

retirement benefits, other assessment-oriented allowances allow;******, the earned income tax
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credit (EITC), and finally a calibration correction term k"¢ which ensures that the whole

source tax revenue replicates the NA figures.

In the Danish tax system, the EITC is an assessment-oriented allowance reducing local-
government income taxation. The size of the allowance is a certain fraction of wage income
until a limit. In DREAM, this has been transformed into an effective proportional earned
income tax credit rate tf ITCEfT , which has been exogenously calculated in a pre-model using
micro-data from a representative sample of the Danish population. The total revenue loss
due to the EITC is consequently equal to the sum of wage income (less deduction of pension
payments) times the tax rates of county, municipality and church taxes times the effective

. : EITCE
earned income tax credit rate t; i

(7.13¢) shows the revenue from the bottom-bracket state tax, which is similar, except that

certain tax reliefs are not deducted from the bottom tax base.

MidInd

(7.13f) represents revenue from middle-bracket and top-bracket income taxes, where T'R, /¢ ]

is the middle-bracket tax payments from each person of origin o, sex s and age a, etc (cf.
chapter 5 on Households). (7.13g) is equal to the total tax revenue from owner-occupied
dwellings (ejendomsveerdiskat). The correction term kP is necessary because the tax base
in (7.13g) overestimates the total value of owner-occupied dwellings in Denmark. This is the
case because all residential homes are owner-occupied dwellings in DREAM as the model does

not consider consider rented building.

The remaining part of the source tax revenue expression shows revenues from various kinds of
capital income taxation. (7.13h) shows tax revenue from the taxation of interest income and of
dividends from equity. (7.13¢) shows revenue from the tax on capital gains of the equity stocks
of the households. Line (7.13j) is a special term only used in shock periods to tax capital gains
following from the shock, cf. chapter 5 on households. Finally, the last line (7.13k) represents

the lump-sum transfers to all adults used to make total revenue from source taxation replicate
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the national accounts of the base-line year.

T RYowree — (7.13a)

(o e Y Y Y N (VI R allowf ™ — oy

ocoLab se{m, f} a€Az0

PEWq,PEW , PEW Max Unempq 1,.Unemp_  Unemp Mazx
—Tsat ki Wy Unemp, ™ —rgqy Ky Wy Unemp, (7.13c)

_tf‘ITC'Effadjg{oursrg(;f);?zdl (14 adiES) LS o (posaiWi (1= a5, — gZ0)) — g/TP)Y7.13d)

Y YT [, (v e attouf )] (7.130)

ocoLab se{m,f} ac Az0

£ X N (TR TR (7.13f)
ocoLab se{m,f} acAz0
we we K,H,B 1-H,B K,H,L ~H,L,Ind Adult,E
+(1+ kY ) ty Z Z <Pj,t—1 Ko Ve + Py Kafl,t71> Nyt (7.13g)
je{D} aca
H,Int - Assets H,Fin H,Div Assets A&fzn
0, (1 4 wAssets) AR 4t > DIVt (7.13h)
Lo ’ Yo Vi
IElGPy jeie.py
H,Fin
H,Gain Assets At—l :
+tt Z ‘/j7t - ‘/jytflw Z V (7-131)
JE{CPy jefemy 7
. ' Cai AH,NoShock
7O Gain IniyH Gain,  Assets ZtilvANOShOCk > (Vier = VNo5h®) | (if shock perioff.13])
jeiory ? JE{CFY
_OtG,H,Lump,Int Z N(ftdult’ (713k)

acAx0

7.1.6 Other revenue sources

Payroll tax

The payroll tax (arbejdsmarkedsbidrag) TR ™™ is levied on the total wage sum of the whole
population except for ATP contributions which are deducted in advance, cf. (7.14). ¢!
is the actual (not a calibrated) rate; to make the total revenue replicate that of the national

: Payroll -
accounts, the correction factor k; “Y"" is used.

TRtPayroll _ <1+kfayroll> tfayroll (714)

E § : § : Ind -Hours, Lab,Full LS S ATP
X No,s,a,tadjt To,s,a,t (1 + adjt ) Lo,s,a,t (po,s,a,tVVt - qa,t ) :

ocoLab se{m,f} acAz0
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Other personal income taxes

The term other personal income taxes covers the taxation of pensions receipts from private
pension funds and from LD (Lgnmodtagernes Dyrtidsfond). They are paid out as one-time
payments and are consequently taxed with the corresponding tax rate in the Danish tax system

of 40 per cent. That is, unlike other kinds of pensions payments, they do not form part of the

YH ,Pers

osai ), which is taxed progressively

notion ”taxable personal income” of each tax-payer (

and makes up the largest part of the source tax revenue.

TRCapPen _ tC’apPen Z Z NAble bZPR—FbitD) ) (715)

s,a,t
sE{m,f} a€Az0

Motor vehicle weight duties

The motor vehicle weight duty T' RH Weight

paid by households is represented by a proportional
rate ¢} “9" levied on the value of total consumption of all households. Again, this modelling

has been chosen because DREAM does not explicitly treat consumption of motor vehicles:

H Weight _ ,HWeight pC,H AdultEq ~H
TRV — g Weight pOIt N ARG (7.16)
a€Az0

Corporation taxes

The corporation tax rate t&°" is levied on the taxable profits of firms: value of total production
in the two private sectors, which includes the pure rent from the North Sea, minus expenses for
materials inputs, wages including contributions for LG (Lgnmodtagernes Garantifond) ¢-¢,
depreciation allowances, interest expenses on debt, and other taxes less subsidies on production
(i.e. employers’ and wage-sum taxes, motor vehicle weight duties and property taxes of firms
are subtracted from, and agricultural subsidies from the EU and capital transfers from the

government are added to the taxable profits).



182 CHAPTER 7. THE GOVERNMENT SECTOR

TR = 407 (L k) 3D [P (Y ) - P, (717
je{C,P}

Emp w LG D

- (]. + tj,t + tj,t + qt ) WtLj,t
P,M,Book 1.-P,M,Book P,B,Book 1.-P,B,book

- (6] t Kj,t—l + 6j,t Kj t—1 )

P
—iDjy

PWeight .-P,M  ,P,Land I,P,B 1.-P,B
—tj} Koo =t P G2

EU,P,SetAside
j’t

EU,P,Rural
j’t

+s +s

G,P,C
+ o007 api|‘

j7t
Taxes on pension yields

The tax tZ on yields of pension scheme assets is levied on interest income, dividends and
capital gains of private and labour market pension funds including the LD, ATP and SP
funds. Note, however, that these tree funds are assumed to hold only bonds. The last line of

7.18 represents a special term for taxing capital gains when a surprise shock takes place.

TRiDensInt _ ttZZt AtZ_l_th_,fhares Z ‘/},t—l (718)
je{C,P}

_|_ttZth_,§hares Z DI‘/j,t
je{c,r}

I N (Vi = Vi)
i€{C,P}

T Gain,Ini, 7 Z,Shares,NoShock NoShock ; i
b GainIniyZ 4,20 (Vj,t—l — VJ o= noC ) , (if shock period) .

JE{C.P}
Social contributions

RPecCont consists

Government revenue from compulsory and voluntary social contributions 7’
of six different components, cf. (7.19). The first term is contributions to the LG fund,
which are proportional to the wage sum. The second and third term represent contributions
to unemployment funds and the post-employment wage arrangement, respectively. Finally,
there are two terms representing remaining mandatory and voluntary social contributions,

respectively (which are modelled simply as lump-sum payments from all adults) and a term

ORtC Stmp representing imputed contributions to pensions for civil servants.
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TRfocCont _ Wt Z QtLGLft (719)
je{C,p}

Ind PEWq;, PEW PEW Mazx
+ E § E No,s,a,trs,a,t ky wy Unemp;

ocoLab se{m,f} ac Az0

2 : 2 : 2 : Ind Unempq 1.Unemp  Unemp Mazx
+ No,s,a,trs,a,t kt Wy Unempt

ocoLab se{m,f} ac Az0

HG,S H,G,Soc,0pt CS,I
- § Nt gbEh500 1 § Nt gt 00RO RE>TMD.
acAz0 acAz0

Tax on bequests

The tax on bequests is a proportional tax on the inheritance at the end of last period plus its

interest (where AzOpu is the last planning generation):

TRPT - NAMEE (1 i) A (720)

a
a€AzOpu

Current and capital transfers

Finally, general government revenue includes a number of current and capital transfers which
are handled simply as lump-sum income from domestic and foreign sources, cf. (7.21) and

(7.22). Current transfers include transfers to the government from the EU ORFY, residually

from foreign countries OR}" @ hes - and from households, where off ‘“ is the transfer from each
adult:
OR{ = OR"Y + OR[Ny~ N6, (7.21)

acAx0

Capital transfers to the government originate from two sources: from the rest of the world

generally, and from households, cf. (7.22):

TR = OR;jC 4y N oMo, (7.22)
a€Az0
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7.2 Government Expenditure

Like government revenue, total government expenditure can be divided into a number of
sub-categories, cf. table 2. Again, we do not treat interest expenditure here, as only net
interest payments are modelled in DREAM, cf. section 7.3. It is evident from the table that
total government expenditure consists of expenditure for government consumption (PtC’GC’tG ),
government investment (Expl®), subsidies (excluding subsidies financed by the EU) (SR,),
current transfers to households and other current transfers to domestic and foreign recipients
(OR,) and capital transfers (ORS"““?). The last term in the table is the calibrated lump-
sum transfer to households which ensures that the amount of total government expenditure
corresponds to the national accounts of the base year, where o5 ig the lump-sum

received by each adult. The remaining categories are dealt with below.

Total current and capital expenditure Exp¢
Government consumption PeeCs
Investment expenditure Ea:pf G
Subsidies SR,
Interest expenditure
Current transfers OR,
Capital transfers ORSHCap
Lump-sum correction term >N, ff“ltof A Lump B
acAz0

7.2.1 Government Consumption

Total government consumption C can be divided into individual government consumption
CtG Ind (which accounts for about two thirds of the total in the base year) and collective
government consumption C°°”" (the remaining third), cf. (7.23). Individual government
consumption comprises all those elements of consumption which can be directly attributed to
specific individuals, e.g. health care, education, institutions for children, elderly, etc. Collect-
ive government consumption is the part of consumption expenditure which is non-rival so that

it benefits the whole population. Examples are research, central administration, defence and

the judicial system.

C¢ = ot cfeot, (7.23)

Incidentally, note that government consumption does not explicitly enter the utility function of
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Figure 7.1:

the agents. One interpretation of this is that the utility function of the agents has an implicit
additively separable argument containing government consumption, so that the amount of
government consumption does not affect the marginal utility of private consumption and vice
versa. This specification of government consumption in the utility function (i.e. it is omitted)
implies that the model is ill-suited to analyze welfare effects of changes in the size of government

consumption per se.

The nest structure of the components of government consumption demand is illustrated in
Figure 1. C¢ is made up by intermediate inputs from the construction sector, the private
production sector and the producer of government services, which are combined in a CES

function:
C,G

a1 «C6 17560
C,G +C.G
= 3 [(ugv@l)” (c&) ] . (7.24)

ke{C,P,G}

The intermediate inputs into this function C,f;l are themselves potential CES aggregates over

domestic and imported consumption goods, cf. (7.25):

,C.G,1
UC,G,11] ~C,G,1_1

1
Gl G2\ o061 G2\ oC.CI
Ck,t = E , [(Nk,c ) (Ck,c,t)

ke{C,P,G}

(7.25)

In practice, however, only in the case of intermediates from the private production sector are
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imported goods actually used. In the case of deliverances from the producer of government

. : C\G,2 : a1 G2
services and the construction sector, . acts as a dummy ensuring that C,’;" = C,’; .

The government minimizes its costs of providing a given aggregate consumption level C&. This
is a standard CES problem, and the solution (cf. appendix) leads to the following demand

. a1 . c,G
function for C};" and price index P,

G,1 C,G,1 poe " G
b b b t
Chi = Iy pCGl Y, (7.26)
k,t
1CG
1—-c%>
poG _ C.G1 (pOG 1-0%¢ 7 97
t = § My kit . (7.27)

ke{C,P,G}

Correspondingly, standard cost-minimizing procedures lead to the following demand function

2 oo 1
for C’kG ;- and price index PtC’G’ :
pCGiy 7
G2 _ G2 [ Tkt G,1
Ck‘,C,t - l’l’k;7c PC,G72 Ck-’t I (7.28)
k,c,t
1

Gl _ C,G2 [ pC,G,2 k

PEE = ue e (P?) . (7.29)

ce{C,D}

Finally, the price index for the aggregates used in the second nest depends on the domestic
producer price P,Z , adjusted for the relevant taxes in the case of domestically produced goods,

whereas in the case of imported goods, it is equal to the foreign price P} plus customs duties.

Pkc,é,Gt’2 _ (1 _ StG,G,Dwe i ttG,Reg i ttG,VAT 4 ttG,DutyV 4 th’,cl;utyQ _ StG,G,Spe _ StG,E'U,Spe()y B%l)
, c € {D},
k(fﬁ,z _ (1 B Sf,G,Dwe n t?,Reg n t?,VAT I ttG,DutyV I th’,,cgutyQ - StG’,G,Spe B StG’,EU,Sp?),.BOb)
X (1 + tf’C“) pr
,c € {F}

7.2.2 Investment Expenditure

Investment expenditure consists of machinery and building investment multiplied by a term
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containing the correction factor k:tG ! which originates in the calibration process to catch the
difference between investment in the government sector and investment carried out by the

producer of government services:

Bapl® = (14 k07) [ S0 REPMIEY 4 30 PRI ) (7.31)
JE{G} JE{G}

7.2.3 Subsidies

Like indirect taxes, subsidies can be divided into product subsidies, paid directly in propor-
tion to the value or number of units of production, and other subsidies on production, which
are independent of the amount of actual production. Furthermore, subsidies are paid either
by the EU or by the government sector. Consequently, superscripts for subsidy rates denote
first the sector paying the subsidy (G or EU), then the sector receiving the subsidy, and fi-
nally an extra identification. Total expenditure for subsidies are shown in (7.32). Concerning
product subsidies, DREAM distinguishes between EU-financed rural subsidies (hektarstgtte)
with the superscript Rural, EU-financed export subsidies with the superscript Exp, and re-
maining subsidies with the superscript Spe (for product-specific), which may be financed by
either the EU or the government. Concerning other subsidies on production, a distinction
is made between EU-financed set-aside schemes (brakleegningsstotte), subsidies for dwelling
purposes paid by the government (with the superscript Dwe), and residual subsidies (with the
superscript Res), which may be financed by either EU or the government. As land does not

figure as a production factor in DREAM, rural subsidies as well as set-aside schemes are both

represented in the model by a lump-sum (Sf | sfg PRural - yespectively) transfer
to the private production sectors. The remaining subsidies are modelled as proportional rates
on the value of various demand categories: imported and domestic materials, government

and household consumption, machinery and building investments, and export goods, respect-

ively. Consequently, sftU P25P¢ is the rate for product-specific subsidies from the EU in sector
Js sng’Dwe is the subsidy rate for dwelling subsidies for production sector j, etc. The rates are

calibrated to fit the actual subsidies paid in the base-line year.
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SR, = Z (SftU,P,SetAside i SﬂU,P,Rumz) (7.32)
Jje{C.P}
i Z [ (Sft,P,Dwe n SG ,P,Res i SftU,P,Res i SG ,P,Spe i S]E'tUPSpe>
je{C,P,G}
M,Cus F
S EDOED SN (REELO VRV NN S S AT
ke{C,P,G} ce{F} ke{C,P,G} cc{D}
4 <StG,G,Dwe 4 StG,G,Spe i StEU,G,Spe)
G,Cus F Y G 2
IS N (RCR VISR Sl S e
ke{C,P,G} ce{F} ke{C,P,G} ce{D}
4 <8tG,X,Spe 4 StEU,X,Ezp 4 StEU,X,Spe> Z Plz,/t Xy
ke{C,P,G}

G,H,D G,H.,S EU,H,S
+ E E [ (se,; B S S ’pe)
ec{D,R,G,P} ke{C,P,G}

H,Cus
X Z<1+tdt )PFC kct+zpkt dkct

ce{F} ce{D}
G,I,M,Spe EU,I,M,Spe
w3 | ()
je{C,P,G}
I1,M,Cus P,M,2 PM 2
| X3 (e e S S R
ke{P} ce{F} ke{P} ce{D}
G,I1,B,Dwe G,1,B,Spe EU,I,B,Spe
+ Z [ (sj,t + 8507+ sy p)
je{C,P,D,G}
I,B,Cus F 1P,B,2 Y P,B,2
xzzmtw%ﬁzzmm
ke{C,P} ce{F} ke{C,P} ce{D}

Finally, it can be seen from (7.32) that the subsidies which are financed by the EU, SR/ UG,
are subtracted from the total number of subsidies in order to achieve the expenditure for
subsidies by the domestic government. (S Rf Y% is defined in chapter 8 on the foreign sector

on page 230).
7.2.4 Transfers

Most transfers are given from the government to the households. In DREAM, a major dis-

tinction is made between income-replacing transfers (like old-age pensions, unemployment
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benefits, students’ allowances, etc.) and non-income-replacing transfers to households, which
include housing and child benefits among others. Income-replacing transfers are distributed
to each population group of a certain origin, sex and age according to the number of people
in the group eligible to receive the transfer in question. Some of the non-income-replacing
transfers are distributed in the same ways (i.e. they are ”age-dependent” ), whereas others are
distributed lump-sum because of lack of data. Also civil servants’ pensions schemes belong to
the category of transfers given from the government sector to households. Finally, a number of
current and capital transfers from the NA, which in DREAM are modelled in a rather simple

lump-sum fashion, are also included.

Total current transfers are shown in (7.33):

ORt _ ORIn(‘omf’RPpl (733&)
+ > ) NG eS (7.33b)

se{m f} a€Az0

2 : 2 : 2 : Ind G,H,AgeDepNoT ax G,H,AgeDepT ax G,H,NonAge
+ 0,8,a,t ( s ,a,t + Os,a,t + Ot Fﬂg C)

ocoLab se{m,f} ac Az0
£ S NAtGGH, (7.33¢)
acAx0

IncomeRepl

The majority of the current transfers are income-replacing transfers OR, , which are

subdivided in more detail in (7.34) below. Line 7.33b refers to the pension for civil servants

G,H,CS

Oa,t

, which is given out as a lump-sum supplement to all people over a certain age. Line
7.33c refers to various age-dependent (taxable as well as non-taxable) transfers which are dis-
tributed to the population after ethnic origin, sex and age according to the micro-data sample
provided by the Law Model. Their composition is specified further below, cf. (7.35) and (7.36).
Remaining current transfers in line 7.33d include GNI (ORSFVENTY VAT (ORSFVVATY) and
remaining government payments (ORSFY#) to the EU, transfers to Greenland (ORS"),
the Faroe Isles (ORS") and the rest of the world generally (ORS" ) and in line 7.33e per

capita (adult-equivalent) transfers to households oG H,

DREAM distinguishes between 12 different income-replacing transfers to households, cf. (7.34),

of which the 11 are treated in basically the same way: students’ allowances otG H,S , post-
employment wage (efterlgn) of "FW leave allowances (orlovsydelse) of"“* maternity be-
nefits OGHMB, sickness benefits otG H,SB bridging benefits (overgangsydelse) otG BB anti-
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cipatory pensions (fgrtidspension) o;”

anthjeelp) for people who are not unemployed o,

CHAPTER 7. THE GOVERNMENT SECTOR

G,H,AP

, old age pensions o/}

G,H,CA

G,H,0AP

, activation benefits o,

G,H,AB

, cash assistance (kont-

, and finally

introduction benefits for newly arrived immigrants of B T all these cases, the number of

people in each arrangement is projected exogenously.

The amount of people receiving the 12th income-replacing transfer, unemployment benefits

(the last line in (7.34)), is endogenous in the model, however, because of the endogenous

effective labour supply.

IncomeRepl G H,S 2 : 2 : 2 : Ind LabS
ORt - 0,8,a t o,s,a,t + To,s,a,t) (734)
ocoLab se{m,f} ac Az0
G,H,Pew 2 : 2 : E : Ind Pew
+Ot 0,8,a t 0,8,a,t
ocoLab se{m,f} acAz0
G,H,LA 2 : 2 : § : Ind LA
+Ot 0,s,a, t 0,8,a,t
ocoLab se{m,f} acAz0
G H,MB Ind MB
o s,a, s 0,s,a,t
ocoLab sc{m,f} acAz0
G,H,SB Ind SB LabSB
+op” § : § : E o s,a, t T ,8,a,t + To,s,a,t )
ocoLab se{m,f} ac Az0
G H,BB Ind
o s,a, t 0,s,a,t
ocoLab se{m,f} ac Az0
G,H,AP Ind AP + LabAP)
o s,a, t o s,a,t o s,a,t
ocoLab se{m, f} acAz0
§ § § Ind OAP LabOAP G,H,OAP
+ osat osat+ 0,8,a,t )Os,a,t
ocoLab sc{m, f} ac Az0
G H,CA Ind
o s,a t 0,s,a,t
oc€oLab sc{m,f} ac Az0
G,H,AB E 2 : E Ind
+o™ o s,a, t o,s,a,t
ocoLab se{m,f} ac Az0
G H,IB 2 : 2 : E : Ind
No s,a t 0,s,a,t
ocoLab se{m,f} acAz0
LabFull G,H Unemp

NInd tadj{{ours,r

0,8,a osat

(L%sa,fz,t - Lf,s,a,t) 0

EPIRDIEDY

ocoLab se{m,f} ac Az0

0,s,a,t

Non-income-replacing transfers can be subdivided into two groups: Non-age-dependent trans-

¢ H.NondgeDepy “which are given out lump-sum to all adults, and age-dependent transfers.

fers (o;
The last group is further subdivided into two groups for taxing purposes, as some of them are

taxed as personal income. The taxable age-dependent transfers (which are elements of the set
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G,H,AgeDepTax
s,a,t

G,H AgeDepNoTaz
s,a,t

bTax) are aggregated into o , and the non-taxable transfers into o

G,H,AgeDepNoTax __ G,H,AgeDep
s,a,t - Ob,s,a,t ) (735)
b¢bTax
G,H,AgeDepTax __ G, H AgeDep
s,a,t - Ob s,a,t (736)
bebTax

RG H,Cap

Finally, capital transfers OR,;”~"™" are of three kinds: to households, producers and the rest

of the world:

a€Az0 je{C,r}

7.3 The primary budget and government debt

The government primary budget balance is equal to total revenue minus total expenditure
minus the lump-sum payment paid to all adults if sustainability is ensured by the use of

lump
lump-sum taxes (o,"""):

Pr@mBudgt = RGUtG _ E'I»ptG _ Z N;}gult tGHLumpSustam (738)
a€Ax0

Government debt in each period D¢ is equal to government debt from last period plus its

interest minus the primary surplus, cf. (7.39):

D¢ = D, + (iy +if*™) D, ~ PrimBudg,. (7.39)
Here, ZtG add 56 a supplement to the interest rate for assets for the government sector, which may
differ from the bond interest rate i;. The reason is that net government assets is a sum of gross
assets and liabilities which may have different interest rates. As a default, the supplement is

set to zero in DREAM’s baseline in all years after the calibration year.
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7.4 Projection of government sector variables

In the projections of DREAM, the future development of the variables of the government

sector are treated in a number of different ways which are summed up here:

1) Some variables are simply constant. This is true for most tax and all subsidy rates and for

multiplicative correction terms.

2) Some variables rise with the exogenous Harrod-neutral labour productivity growth rate
and/or with foreign inflation (i.e., they are constant in ”growth- and inflation-corrected

terms”). This is true for some additive correction terms from the calibration process (e.g.

k,Depr) .

3) Some variables rise with the endogenous wage, or more precisely: they follow the official
indexation rules (satsreguleringen), which replicate wage indexation except for some minor
details, cf. below. This is true for most transfers given to households and for contributions to

unemployment funds, cf. (7.4.3).

4) Tax rates which are affected by the present Danish tax freeze are effectively reduced in
line with the relevant endogenous inflation rate during the periods in which the tax freeze is

effective, cf. section 7.4.1.

5) Some variables follow various other endogenous economic activities or price developments,
possibly in combination with exogenously projected developments. E.g. the exogenous popula-
tion projection plays a large role in the development of some variables, notably age-dependent

government consumption and age-dependent transfers.

The endogenous policy rule which ensures that fiscal policy is sustainable belongs to this
category. As described below, various policy rules have been used for this purpose in DREAM,
usually either a tax rate or collective government consumption. Other important components
are government investments, which are proportional to government production, and collective
government consumption (even outside sustainability adjustment periods), which normally
follows GDP. Lump-sum transfers which are results of the calibration process are normally
indexed to particular kinds of economic activity, e.g. investment flows or labour market

variables.
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6) A few variables are simply set exogenously according to specially provided figures from
various sources. An example is the projection of expenses for civil servants’ pensions. In this
category also belongs variables which are set to zero after the initial calibration year, notably
the supplement to the normal interest rate with which the debt of the general government

sector is paid in the initial year.

7.4.1 Special indexation equations used in connection with the Dan-
ish tax freeze

The Danish tax freeze was instituted from 2002. Its main principle is that tax rates cannot
be raised. In DREAM, the normal rule is that all tax rates are kept constant during the
projection, so that the tax freeze does not necessitate any particular modifications. However,
there are two exceptions to this: The first is that some indirect taxes are levied as a fixed
amount per quantity used. These taxes are effectively reduced in line with the inflation. As
these taxes are represented in DREAM by ad valorem tax rates, it is necessary to reduce these
effective tax rates following inflation using the special equations below. The second exception
is that for the tax on owner-occupied dwellings (only), the tax freeze states that for existing

buildings, the nominal tax paid cannot exceed the amount paid in 2001.

Consequently, in DREAM three kinds of taxes are assumed to be affected by the tax freeze:
motor vehicle weight duties (veegtafgifter), excise duties (punktafgifter) in so far as they are
quantity-based as opposed to ad valorem-based, and the tax on owner-occupied dwellings
(ejendomsveerdiskatten)?. The rates for motor vehicle weight duties and excise duties are
reduced at a rate equal to the relevant inflation rate during the periods in which the tax freeze
are in force. The relevant inflation rate is itself dependent on the origin of the taxed good:

For imported goods, only the exogenous foreign inflation rate is taken into account, whereas

for goods produced domestically, we adjust also for endogenous domestic price changes.

For motor vehicle weight duties on households, the relevant rate is the rise in the consumer

price index PtC’H times the foreign inflation rate:

>That is, we ignore minor consequences of the tax freeze for other taxes as motor vehicle registration duties
and property taxes (grundskyld).
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C,H
HWeight _ ,H,Weight~ C,t—1
tt — ttfl W (7.40)
PC,t

For motor vehicle weight duties levied on firms, only the rate of foreign inflation is used:

. . 1
(hWeight _ 3 PWeight___ = 5 c fp C G} 7.41
For quantity taxes, the rise in the net output price index times foreign inflation is used for

taxes on domestic goods and services:

Py,
k.t

In the case of imported goods and services, only the foreign inflation rate is used:

1
C:7 u G7 w
tk,cz We = tkvﬁ_t{!Qm ,e= [, k€ {Cv P, G} (7’43)

H,Dut 1,B,Dut I,M,Dut M,Dut X,Dut 1,I,Dut
) UyQ,tv ) UyQ,tv ) qu,t ) qu t ) qu andt77 qu

jikseit jik,ept jikeit Gkt 0 Uit ; jicit , We

For the following duties ¢
distinguish in the same way between indexation for tax rates on imported goods and tax rates
on domestically produced goods, although the following equations present only the domestic

case:

PY
tojes " = tijet i~y c=d.d€{D.R.G.P}, ke {C.P.G},  (744)
k.t

Py,
iee " = eV g e=dje{C.PD.GLEC{CP},  (T45)
it
I,M,DutyQ I,M,DutyQ Plzt—l .
tjvkvcvt - tjvkvcvt_l Pk:Y ’C B d’.] E {07 P’ D7 G} ’ k e {P} ) (7’46)
i
M,DutyQ M,Dut QPlz/t—l .
tj,k,,c,t = tj,k,,c,t—yl P’Y €= d7 J € {Cv P7 D7 G} 9 k € {Ca Pv G} ) (747)
k,t
X,D X,D Plzft 1
,Dut ,Dut ,t—
tk,t 9= tk,t—l v (7'48)

Y )
Pk,t
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PY
A LDutyQ _ 41,1, DutyQ Z Bl e=d,je{C,P}. (7.49)

J,c,t J,c,t—1
ke{C,P,D,G} P’“’t
For the tax on owner-occupied dwellings tP“¢ the final expression becomes rather complex
for periods in which the tax freeze is active, cf. (7.51). This is due to the fact that we must
distinguish between changes in the nominal value of the housing stock due to price changes

and changes in the nominal value due to depreciation and the building of new houses.

Start out by supposing that the stock of buildings was unchanged from period to period. Then

the correct expression for the effective tax rate during tax freeze periods would be:

K,H,B 7-H,B K,H,L ;-H,L AdultEq
> % (PEAPKED, L PR ) N
tDwe _ tDweje{D} acA
t+1 — "t
K,H,B 7-H,B K,H,L ;-H,L AdultEq
5 X (BRI  PETGH) NI
je{D}a

, (7.50)

where the numerator of the fraction is the nominal value of the housing stock at time ¢t — 1,
and the denominator is the nominal value at time t. However, we have to take into account
that the housing stock does actually change from period to period. Thus, (7.50) should be
corrected for this by multiplying with the growth factor of the housing stock. The growth

factor of the housing stock is the fraction

K,H,B H,B K,H,L H,L AdultEq
Z Z (Pj,tFreezeKafl,t + P; Kafl,t> Nafl,t

CDy ach J,tFreeze
j a
K,H.B H.,B K,H,L H,L AdultEq’
{Z} ZA (Pj,tFreezeKa—l,t—l + Pj,tFreezeKa—l,t—l) Na—t,t—l
je{D} ac

where buildings and land at time ¢ (the numerator) and time ¢t — 1 (the denominator) are both

K,H,B
P'77

 tFreeze)s 1-€. the prices which were in force when the tax freeze

measured at the same prices (

was instituted. Mulitplying (7.50) with this growth factor leads to the expression

K,H,B H,B K,H,L H,L,Ind AdultEq
{Z} ZA (Pj,tFreezeKa—l,t + Pj,tFreezeKa—l,t ) Na—l,t
je{D} ac
K,H.B H,B K,H,L H,L,Ind AdultEq
;} Z;q (‘Pj,tFreezeKa—l,t—l + ij,tFreezeKa—l,t—l) Na—t,t—l
je{D} ac
K,H,B 1-H,B K,H,L 1.-H,L.Ind AdultEq
S8 (PRATKI L PRI ) NI
je{D} ac
K,H,B ;-H B K,H,L ;-H,L,Ind AdultEq ’
S % (PRI PR N
je{D} ac

Dwe
ttJrl -

Dwe
tt

(7.51)

which consequently states that the tax rate falls proportionally as prices on dwellings rise.
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For periods in which the tax freeze is not active, the tax rates of the equations in this subsection

are simply constant, e.g. (7.51) becomes

Dwe Dwe
tt+1 - t

etc.

7.4.2 Indexation of government consumption

The development of individual government consumption C’tG Ind

can be indexed so that age-,
gender- and origin-specific per capita expenses follow either the exogenous productivity growth
and foreign inflation rates or so that per capita expenses follow GDP. In the first case, the
expression becomes

OG Ind OG,IndE:co
adj;"°, (7.52)

OG Tnd OG IndE:co

where the exogenous variable C’tG IndEBwo represents the pure demographic development of con-
sumers, and the variable adjtc ¢ can be used to adjust government consumption in certain
periods. Normally, it is simply equal to one. However, it may be used for modifying the
general indexation rule during the first periods of the model’s projection , when figures for
government consumption are partly already historical and partly forecasted in short-term

forecasts.

When per capita individual government consumption is indexed to GDP, (7.52) alternatively

takes the form
GDP

Y,
CG JInd CG JIndExo PC €

c,G
CG Tnd — CG IndBzo yGDP adj;". (7.53)
PC G
The two equations can be united as in (7.54) using the dummy d¢“/"?  which taking the value

of zero (the default in DREAM’s usual projections) reproduces (7.52) and when taking the

value of one results in (7.53):

YGDP
CG,IndExo Itjc =
G,Ind _ CGInd b G’Ind NeXe:
G CG IndEzo 1+ d; YGDP 1 Cyy ady (7.54)
PC’G

Correspondingly, collective government consumption can be represented either as a constant
percentage of GDP (except for the jump variable adjtc ’G), cf. (7.55), or be indexed to total

population, cf. (?7).
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yGDP
CG:Coll YG]’DP CG:Coll i (7.55)
PC G
G,Coll N oot .00
Cy = NTotC adj;”". (7.56)

In (7.57), these possibilities are unified using the dummy d“““°!, When this dummy has the
default value of one, (7.57) is equal to (7.55), while with the dummy value of zero, (7.57)

replicates (77).

YGDP
) NTot o )
CtG,C' ll _ (1 dC’GColl) NTOt + dCGColl :Q?P CGC lladth,G' (757)
PC G

7.4.3 Indexation according to wage regulation

Indexation of transfers to households generally follow the wage indexation variable W#¢. This
variable follows the growth in the annual wage for full-time employed wage-earners working

standard hours. The actual equation is

Payroll H pLabFull[ S Z,F ATP\prInd
(lftt ) d ours ol‘ls u Losat(posatWt(lfqo,s,a t) qa,t )No”;at
o€oLabse{m,f} a€Az0

Z LabFullLS NInd
o,s,

osat 0,s,a,t
ocoLabsc{m,f}acAz0

Payroll HourspLabFull 1.5 Z,F ATP Ind
(littfl )adj To,s,a,t— 1Losat 1(po s,a, tflwtfl(lfqo,s,a,tfl) 9ot 1)Nosat 1
oc€oLabse{m,f} a€Az0

Z pLabFull 1.5
o s,a,t—1"0,s,a,t—1
ocoLabsc{m,f}acAz0

R
W, =

Y

NIn

osat 1

(7.58)
where the denominator and the numerator of the main fraction are identical, except that
in the denominator all terms are lagged one period. The numerator and denominator both
make out an expression for the average wage per time unit, which itself takes the form of a
fraction, of which the numerator is the total wage sum after deduction of payments for labour
market and ATP pensions (but not SP pensions) and payroll taxes. The denominator is total

working time, except for the exogenous variable adjfo%s

, which represents collective changes
in working time instituted by collective labour-market negotiations or by law. This variable
appears only in the numerator. The reason is that such changes in average working time will

affect indexation of transfers, as opposed to individual changes in working time. (7.58) ensures

that this difference is also taken into account in DREAM.
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Some of the age-dependent transfers are in some periods only indexed with consumer prices.

When this is the case, the dummy deReg in (7.59) is zero. Otherwise, it is one. In addition,

some age-dependent transfers (housing benefits) are potentially affected by changes in the

official age for eligibility of receiving old-age pensions. This is taken care of by the adjustment

term adjg? f f tA 9¢. With these adjustments, age-dependent transfers follow the development in

G,H,AgeDepFExo

bt , which is governed by demographics:

the corresponding exogenous variable o

C,H
G,H,AgeDe .OAPAge Reg ;W Re Cit W Re -W Re,
b,s,a,tg T= 1+ adjy g qy )Wy qdb,t T+ T(l —dy ") —adj; " (.59)
t—
(1+gt)
G,H,AgeDepExo
b,s,a,t G,H,AgeDep
G,H,AgeDepExo Ob,S,a,tfl :
b,s,a,t—1

The growth rate in the majority of income-replacing transfers is simply equal to VVtReg minus

djfv fieg , which can be introduced to represent a reduction in the full-

an exogenous variable a
scale wage indexation. However, adjl/v Bed s normally set to zero. (7.60) shows this indexation

rule for students’ allowances. In exactly the same way, the following transfers are indexed:

anticipatory pensions (fortidspension) otG ALAP  Host-employment wages (efterlgn) otG HPEW
bridging benefits (overgangsydelse) 0?2 labour market leave allowances (orlovsydelse)
otG LA maternity leave scheme benefits otG ALMB - gickness benefits otG HSB - cash assistance
otG ’H’CA, activation benefits otG ’H’AB, introductory benefits (introduktionsydelse/starthjeelp)
o 1B and unemployment benefits oggﬁ’gnem” . The rule also applies to tax-free non-income-
replacing non-age-dependent transfers o N 49eDP 4 q to kSouwree (calibrated correction of

tax allowance per person), allow!®™* (Personal tax allowance for each tax payer (= person-

fradrag)) and allow***** (Exogenous part of assessment allowances (= fagforeningskontingent

+ korselsfradrag + velggrende formal + gvrige fradrag)).

2 = WY — adjV R (7.60)

In some other cases, there are special rules: Old-age pensions (folkepension) otG AHLOAP are di-

Sy . : G,H,0APb . G,H,0APadd
vided in a basic pensions benefit o, “*¢ and a supplementary pensions benefit o; aae

G,H,0APadd

cf. (7.61). o ™04 follows the ordinary indexation rule ((7.62)), whereas of S

OAP
s,a,t

subject to some reduction over time because of the exogenous parameter adj which rep-
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resents the reduction in supplementary pensions due to a higher average income level in future,

cf. (7.63):

G,HOAP _  G,H,OAP,Base G,H,OAP,Add
Os,a,t - Ys,a,t + s,a,t ) (761)

OG’,H,OAP,Base

Svavt _ RC(] _ -WReg
G,H,OAP,Base VVt adjt ) (762)
s,a,t—1
OG’,H,OAP,Add
s,a,t _ . -OAP RC(] _ -WReg
G HOAPAdd — (1 adjg ot ) (VVt adj, . (7.63)
s,a,t—1
G,H,CivPen G,H,CivPenExo

Pensions for civil servants o are projected according to the exogenous o

a,t a,t

following information from the Ministry of Finance; however, it is additionally indexed to the

endogenous wage development of DREAM W; (and consequently not indexed to VVtReg ):

oGHHCS _ [G.HCSEzoyy, (7.64)

a,t - Ya,t

Finally, also contributions to unemployment funds UnempM?® (strictly speaking, maximal

unemployment benefits) are indexed to the wages:

UnempMae®

Maz

= Wh9 _ qqjVEe. 7.65
UnempMe t adjy ( )

7.4.4 Indexation of current and capital transfers following GDP

A number of current and capital transfers between the government and domestic and foreign
agents are modelled very simply: In the projection, they are indexed either to the development
in GDP alone or to GDP per adult. The last solution is preferred when the transfers are given

to or taken from households.

Indexation to GDP is used for transfers from the government to the EU ORZFVAe (cf,

(7.66)), and following the same pattern for transfers to foreign countries (mostly aid to devel-
oping countries) ORS* and ORS"“ t0 Greenland OR™“" and to the Faroe Isles OR™,
capital transfers to domestic producers o, HCap , transfers from the EU to the Danish govern-

ment ORf UG and from the rest of the world generally to the Danish government ORtF’G’R“



200 CHAPTER 7. THE GOVERNMENT SECTOR

F. : P,G,landrent .
and OR"“® and for government income from land rent of *“"*"*"* and withdrawals from
. . P,G,Quasi
quasi corporations o; .
G,EU,R G.5URes YOO
) ,ves ) ,Ites ©t
OR = ORET S (7.66)
tf

Indexation to GDP per adult is the rule for the following transfers from the government to

: GH GHCap HG H,G,C.
households and vice versa: o, , o,”""" " 0,77 and o,”""", for mandatory and voluntary

. . . H H t . . H
social contributions o/"%**¢ and o"“%*““P'  The actual equation is shown here only for 0"
Adult G,H adur 6. YT
ult s . ult y i
E Noi o) = § Ng 10y yGDP" (7.67)
acAx0 acAx0 =1

7.4.5 Lump-sum transfers resulting from the calibration process

There exist eight different lump-sum transfers which are results of the calibration process. The
sign of some of these cannot be decided a priori. It may be either positive or negative, changing
with the calibration year, as the term catches various forms of noise in the data. In some other
cases, the terms adjust for a particular modelling choice in DREAM and consequently have a

clear economic interpretation and a constant sign.

H,G,LumpRe G,H,LumpE
Of these lump-sum transfers, o, """ and o, """ are treated above. They represent

adjustments which ensure that total government revenue and expenditure correspond to the
actual figures from the NA. They follow the development in the adult population. The six

remaining transfers are described here.

f;i’fump Payroll {5 the lump-sum transfer from the payroll tax payments. In the projection, the

correction term kI “"" is kept constant so that the lump-sum transfer is a constant fraction

of the payroll tax revenue per person.

H,G,LumpPayroll __ ; Payroll ,Payroll nrInd -Hours . .LabFull -LS S ATP
Oo,s,a,t - kt tt No,s,a,tadjt To,s,a,t (1 + adjt ) Lo,s,a,t (po,s,a,tWt - qa,t ) :
(7.68)

In the same way, the lump-sum transfer og,;G’L"mp Dwe from the tax on owner-occupied dwellings
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is a constant fraction of the appropriate tax payments of each representative household:
H,G,LumpD Dwe 4D K,H,B -H,B K,H,L 1-H,L AdultE
Oy PN = ket Z <Pgt Y GRS o o i G 1) NV (7.69)
je{D}

H.,G,LumpInt
The transfer o; umpan

, which is rather large in magnitude, is necessary because there is
a large discrepancy between the taxable interest income of households in DREAM and the
actual Danish capital income tax base (which, unlike in DREAM, is negative). DREAMs
interest income figures are due to the figures from the national accounts for the private capital
stock (corrected for net financial debt). When actual interest income is lower, one reason may
be that the value and/or returns of non-incorporated firms is higher in the national accounts
than in tax statistics. The difference is transferred back to households in lump-sum fashion.

This lump-sum transfer is adjusted in future in line with the development of the private capital

stock relative to the capital stock in period 1:

PW
> Kj,
Jit
Adult H G LumpInt Adult H G,LumplInt je{C,P}
NA NA e (7.70)
> K |
a€Az0 acAz0 J)1
Jje{C,P}

H,G,LumpGrOS .

The transfer o, is due to the difference in the gross operating surplus of the gov-

ernment sector and the government producer in the national accounts. As explained above,

kGrOS

DREAM does not distinguish between these concepts. As the correction term is con-

stant over time, the transfer per adult is always proportional to the gross operating surplus.

k,tcros 3 <<1+kﬁepr) (PIPM(SPMK M 1+PIPB6PBKJPtB1))
OH,G,LumpGTOS o JE{G}
: —

. (7.71)
> NG

a€Ax0

H,G,LumpGI .

Parallelly, o, is the result of a discrepancy in government investment and consequently

proportional to future government investment.

ar 1,P.M P,M 1,P.B ;P,B
ket > (Pj,t L™ + Py,

H,G,LumpGI Je{G}
0; = S~ N AT (7.72)
acAx0 “
Finally, ofﬁ’mmp 5P originates from the calibration of the total contributions to the SP fund

and is transferred back to adults proportionally to these contributions.

H,SP,LumpSP __ 1. SP E Hours LabFull LS S ZF ATF
Os.at - k: o s,a, tqa t a’dj (1 + a’dj ) Lo s,a,t (po,s,a,tVVt (]' - qo,s,a,t) — 4, t

o s,a,t
ocoLab

(7.73)
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P,G,LumpCor __ Cor Cor Y : NorthSea Mar
0;t = kG Pj,t (Y3t + Y;’,t ) - Pj,t M;. (7.74)

— (L 8 4 gFO) WD,

j7t

PM,Book 7.-PM,Book PB,Book ;. PB,Book
o <5j,t Kjt 1 +5jt kj,t—l )

. P P,Weight 1-PM
—iy Dy, g =155 Kjio

P,Land pIPB 1-PB
—ti PGty

FEU,P,SetAsid FEU,P,R l G,P,C
_I_Sjt,,e sze+sjt,,ura+0jt,, ap.

7.5 Sustainability of fiscal policy

The government fulfils its intertemporal budget constraint (its No-Ponzi Game condition),
which states that the initial government debt D¢ cannot exceed the present value of all future

primary budgets:
PrimBudyg
Iy (1449)°

DtG < (7.75)

s=t+1
Here, PrimBudg; represent all primary surpluses, and i is the bond interest rate applicable
to government assets, so that the denominator in (7.75) represents the relevant discount factor
for the government sector. If the NPG condition were not fulfilled, private agents would not be
willing to hold government bonds. The NPG condition necessitates a policy reaction function
(an endogenous response from at least one variable to make sure that (7.75) is fulfilled with
equality). Many different policy reaction functions are possible, and the model does not dictate

a single one to be carried out. Traditionally, the following have been popular:

1) A one-time permanent increase in the bottom-bracket tax rate t2° from the first future

time period.

2) A one-time permanent decrease in the ratio of collective government consumption to GDP

from the first future time period.

Many other solutions are possible, such as lump-sum taxation, time-varying responses (e.g.
keeping a constant debt-to-GDP ratio by varying one of the two instruments mentioned above
in each period) or a proportional decrease in the number of persons in all government income-

replacing transfer arrangements accompanied by a corresponding increase in the labour force,
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which saves government expenditure and increases tax incomes.

In steady state, the interest rate is constant, and PrimBudg, grows with the product of constant

productivity growth and foreign inflation, so that

PrimBudg, = (1+ g) (1 + ¢") PrimBudg,_,. (7.76)

Then, (7.75) with equality can be written®

o =[0+g9(+aN)\", . (49 (1+e")
Dy = Z ( 0 PrimBudg, = iy —— PrimBudg,, (7.77)

which is the actual NPG condition used in DREAM.

7.6 Appendix: Equations describing Government Sec-
tor in growth- and inflation-corrected terms

In this section, the equations from the chapter ”The Government Sector” which is actually

udes in the computer version of the model are written i growth- and inflation-corrected terms.

7.6.1 Government revenue

The government revenue Rev¢ is divided into revenue sources, following standard NA conven-

tions:

P
3assuming that %ﬁ'—gl <1
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Reth = TRtGTOS + ORtLandRent + ORt wasi

+TR™ + TR + TR{™ + TR ™" + TR

+TRYAT + TRP™ + TR[™ 4 T REes

_{_TRfource + TRfayroll + TRtCapPen

_|_TRtH,We1lght + TRtCor + TRtPensInt

_{_TRfocCont + TRtBeq

Y

o H,G,LumpR
+OR{ + OR{™“P 4 Y~ Nttt Gbumpliey
acAz0
where the first line is revenue from interests and rent, line 2 and 3 is revenue from indirect

taxes, line 4 and 5 is revenue from direct taxes and finally line 6 and 7 are other revenue

sources.
Revenue from interests and rents

The first term is gross operating surplus, given in (7.1):

KEM it
TR?TOS: (1 + k,tGrOS) Z (1 + kﬁ@pr) ]DJ{%P,M(SﬁM IJT* +PJ{2P’B‘5§T%B 1]T7 .
je{G} g !

Land rent is revenue from government-owned firms and activities yielding a surplus and given

by equation (7.2):

ORtLandRent _ E : OI'D,G,LandRent'

J;t
JE{P.C}

Like land rent, withdrawals from quasi corporations represent revenue from government-owned

firms and are given by equation (7.3):

ORtQuasz _ 2 : Of%G,Quasz'
je{P.C}
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Indirect taxes

Indirect taxes are given by 1) labour market contributions from employers and wage-sum

taxes, egs. (7.4) and (7.5) :

TR™ = Wi ), "Ly,
je{C,P,G}

TRY = W, Y LY,
je{C,P,G}

2) land taxes ("grundskyld” and ”aflgsningsafgifter”) paid by households and producers, eq.

(7.6):
H,L,Ind prAdult,E I,P,B 1-P,B
TRLand — Z tH,LandPK,H,L Ka—l,t—lNa—l,t—lq + Z tBLand ‘Pj,t—l Kj,t—l
t L (Ut () (4 g) L+ gf)

Jje{D} a je{C,P,G}

3) motor vehicle weight duties paid by producers, eq. (7.7):

KPM
TRf,Weight _ 2 : tP,Weight Jit—1

jit )
je{C, PG} 1+ g

4) customs taxes, eq. (7.8):

Cus __ F E E 2 : H,Cus ~H,2
TRt - Pt X te,t Oe,k:,c,t

ec{D,R,G,P} ke{C,P,G} cc{F}

LD DD D e ¢/

ke{C,P,G} ce{F}

oY > D M,

j€{C,P,G} ke{C,P,G} ce{F'}

I1,B,Cus 1P,B,2
DD DED DL e

j€{C,P,G} ke{C,P} ce{F}

I,M,Cus yM,2
DD DI DR e

je{C,P,G} ke{P} cc{F}

+ 2 : ti,I,CusIFt,I —OR?7EU7CUS,
-]7
je{C,pP}
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5) VAT given by equation (7.9):

TRVAT = Z Z Z tHVAT (1 i tftcus) PFC:Ik:th

ec{D,R,G,P} ke{C,P,G} cc{F}

LD DD DERD DR ISy

ec{D,R,G,P} ke{C,P,G} ce{D}

i Z Z tGVAT <1+tGC’us> PFCkct

ke{C,P,G} ce{F}

+ Z Z ttGVATPkt kct

ke{C,P,G} cc{D}

+ Z Z Z tMVAT <1+tMC'us) PtFM],kct

je{C,P,G} ke{C,P,G} cc{F'}

+ Z Z ZtMVATPkt ket

j€{C,P,G} ke{C,P,G} cc{D}

+ Z Z Z tIMVAT <1+tIMCus> Pplfkj\ff

§€{C,P,G} ke{P} ce{F}

i Z Z ZtIMVATPszt ]ij\ftz

je{C,P,G} ke{P} cc{D}

4 Z Z Z tIBVAT (1_|_tIBCus) PFIkaci

j€{C,P,D,G} ke{C,P} cc{F}

D DD DD DR /e

j€{C,P,D,G} ke{C,P} cc{D}

6) excise duties (”punktafgifter”), eq. (7.10)
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T RDuty _

PO DD IN (-

ec{D,R,G,P} ke{C,P,G} ce{F'}

D IND DD DN

ec{D,R,G,P} ke{C,P,G} cc{D}

X Z Z(GDutyV

ke{C,P,G} ce{F}

i Z Z (tG’DutyV

ke{C,P,G} ce{D}

>y (a

j€{C,P,G} ke{C,P,G} cc{F}

(e

j€{C,P,G} ke{C,P,G} ce{D}

YN Y

H DutyV

PMDutyV 4y, MDutyQ) pY

HDutyQ H,C'us F ~H,2
ek,c,t ) <]‘+t€t )P Oekct
H DutyV HDutyQ Y ~H,2
ek,c,t PktCekct

GDth G,Cus F
L) (170 PECE,

GDutyQ Y ~G,2
k:c,t )Pktokct

J,k,c,t

M. DutyV +tMDutyQ> (1 +tMCus> PFMszt

J,k,c,t k:M]k:ct

IMDutyV_i_tili\JctDutyQ) <1+tIMCus> PFIPM2

7.k,c,t
j€{C,P,G} ke{P} cc{F}
X Z Z Z ( LM, DutyV | tjlli\Jclt)utyQ) Plzlt kaz\gtz
je{C,P,G} ke{P} cc{D}

LD DI DD DN (7

j€{C,P,D,G} ke{C,P} cc{F}

oy (u

j€{C,P,D,G} ke{C,P} cc{D}

p>

je{C,P,G}

i Z Z (t{,I,Dutyv+t

I1,1,DutyQ 1,1,Cus F rF,I
ket ) (1 +1 ) PrLy,

ke{C,P} ce{D}
1,1, DutyV

+ ) Z(tt

ke{C,P} cc{F}

I B DutyV

+1

1B, DutyQ I,B,C F 1P,B,2
chtuy )(1+t us)P Ijkct

7,k,c,t

I B,DutyV I1,B,DutyQ@ P,B,2
+1) P tljkct

tf(,DutyV I tX DutyQ> PY X,

I1,1,Duty@ Y 7P,I
k.t ) Pk‘,tIk,t

7) motor vehicle registration duties paid by households, the government sector and by produ-

cers, eq. (7.11):
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TRfeg _ Z Z Z tH ,Reg (1 +t£ft0us> PFka:th

ec{D,R,G,P} ke{C,P,G} cc{F}

+ Z Z ZtHRengt ekct

ee{D,R,G,P} ke{C,P,G} cc{D}

EOY e (1) RrCg

ke{C,P,G} ce{F}

G,Reg pY ~G,2
+ § § t Pk,tCk,c,t

ke{C,P,G} ce{D}

+ Z Z Z tPReg (1 +t1MC’us) PFIJPk]\é/f

je{C,P,G} ke{P} cc{F}

D DD DD B

j€{C,P,G} ke{P} ce{D}

and finally 8), other taxes on production, eq. (7.12):

TRfes _ Z Z Z tRes ( MC’us) PFMJZkCt

j€{C,P,G} ke{C,P,G} cc{F}

+ Z Z Z tReSPkt ]kct

j€{C,P,G} ke{C,P,G} ce{D}

Direct taxes

Direct taxes are given by 1) source taxes, equation (7.13):
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T Rfource —

(tf o4 tiwun + tf h“) Z Z Z Nind (Kﬁ:ﬁ” — k:fm“"ce — allowf e — allow{lmss

0,8,a,t
ocoLab se{m,f} ac Azx0
PEWq; PEW PEW Max
—Tsat ky Wy Unemp;

EITCE . .
_tt ffadthOUTS,rLabFull (1 + adthS) Lf,s,a,t (po,s,a,tVVt (1 - qoz,ga,t - qu,cILD,t) - qf,’fp))

0,8,a,t

Bot Ind H,Pers Source Pers
+tt Z Z : : |:NO,8,(L,t (3/:),570,,15 - kt - allowt ):|

ocoLab se{m,f} ac Az0

E E § Ind MidInd TopInd
+ No,s,a,t (TRo,s,a,t + TRo,s,a,t )

ocoLab se{m,f} ac Az0

U U U
_r nemqut nempwt nempUnempi\Jax

s,a,t

NAdult,Eq
4 (1 4 fDwe) $Dwe ( pIHB Ki—ﬁB 4 pRHL KﬁL,IﬁLd) a—1,t—1
( £ ZZ jt—1 Li=1 T 2 jt—1 L) (T4 g) (1 +gP)
je{D} a
H,Int A AH’fm
+t In it ].-f—U) ssets t—
e ) v (v P
. AHFin
+ Py Dﬂ/j,twf“m“—zt‘lv
je{C,P} iclcr =t
ain Vj t—1 A Aﬁfzn
+tf7G Z ‘/jt . J5 Assets =1
’ 1 1 P Vi
P (1+9) (1 +g7) gy e
AtI-EJIVoShock (‘/j,tfl _ ‘/jNoShock)

T,Gain,Ini H,Gain = Assets E
+d ttfl w Z VNoShock

jelcpy J je{C,P}

G,H,Lump,Int Adult
Y E Na,t )

acAx0

if shock iod
(EIET R (if shock period)

2) the payroll tax (”arbejdsmarkedsbidrag”), eq. (7.14):

TRtPayroll _ <1+kfayroll> tfayroll

E § § Ind - Hours,,Lab, Full LS S ATP
X No,s,a,tadjt To,s,a,t (1 + adjt ) Lo,s,a,t (po,s,a,tVVt - qa,t ) ’

ocoLab se{m,f} ac Ax0

3) taxation of pensions from private pension funds and from LD (”Lgnmodtagernes Dyrt-

idsfond”), eq. (7.15):

s,a,t
sE{m,f} a€Az0

TRtCapPen _ ttC'apPen Z Z NAble (bifR + bitD) ’
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4) the motor vehicle weight duty paid by households, eq. (7.16):

H,Weight
TRt 9 — tt

5) the corporation tax rate, eq. (7.17):

TRtCor — ttC'or (1_{_]{:?07“) Z

H,WeightPC,H
Cit

AdultEq ~H
Na,t CC’,a,t

acAz0

[ B (3 ) - P,

je{C,r}

— (1Bl 4 ) WL,

( 6§3,tM,Book KﬁMl,Book i 65;3’3001’“ Kﬁibook>
- (L+g:) (1+g7)

WDy

C(+g) 1+

tf%WeightKijt,]l/Il
N (1+g:)

(e LIPS KT,

C (L+g)(1+g)

+s

EU,P,SetAside
j7t

EU,P,Rural
j7t

G,P,Cap
j’t ’

+ S +o0

and finally 6) tax on yields of pension scheme assets, equation (7.18):

Z,Shares

PensInt Z - Z
TRy tri | Al —wig

Z,Shares

+ttzwt—1

> pIv;

Jje{C,P}

Z,Shares

2.

Je{C,P}

Vii—1
(1+g) (L+g)

t

(Vi = Vie-1)

+tZ

2.

Jje{C,P}

Wy

T,Gain,Ini 7
+d tawiy

Other revenue sources

Z,Shares,NoShock

(14g:) (1+gf)

(‘/},t—l o ‘/jNoShock:)
(Vie = Vi)

, (if shock period) .
Je{C,P}

Other revenue sources are 1) government revenue from compulsory and voluntary social con-

tributions is given by equation (7.19):
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TRfocCont _ Wt Z QtLGLft
je{C,P}

Ind PEWq;.PEW PEW Mazx
+ E E E No,s,a,trs,a,t Ky Wy Unemp,

ocoLab se{m,f} ac Az0

Ind Unempq 1. Unemp Unemp Mazx
T Z Z Z No,s,a,trs,a,t K, w, Unemp;,

ocoLab se{m,f} ac Ax0
§ : H,G,S § : H,G,Soc,0Opt CS,Im
+ thdult o) oc + N[ftdult o, oc,Up + O Rt mP’

acAx0 acAx0
2) tax on bequests, eq. (7.20):

H,Beq
Atfl

(T4 g:) (1 +gf)

Adult,Eq
a,t—1 )

TR = Y 7 (1+i/")

a€AzOpu

and finally 3) current and capital transfers given by equation (7.21) and (7.22):

OR{ = ORV“4+OR[“H 4 Y~ N,

acAx0

F, H.
TRtOcap _ ORt \G,Cap + 2 : Nf;iultot ,G,Cap'
acAz0

7.6.2 Government Expenditure
Like government revenue, total government expenditure are dividen into a number of subcat-

egories:

ExpS = PYYCE + Expl® + SR, + OR, + ORSH:C% 4 Z fo““of’H’L"mpExp_
acAx0

Government Consumption
Total government consumption can be divided into individual- and collective government

consumption, eq. (7.23):

Ind )
ce =it 4 oo,
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The government minimizes its costs, which leads to the following demand functions and price

index, eq. (7.26), (7.27), (7.28) and (7.29):

C,G

poG g
G,1 c,G,1 t QG
Ckat = My PC’,G,I Ct ) ke {07 Pv G}7
kot
1
1_gC.C 1-0CC
pec CG.1 ( pC.ai -7
t = My k.t )
ke{C,P,G}
PC,G,I 5C-G1
G2 G2 kot a1
Ck‘,C,t o Mkac PC,G,Q Ck,t Y k E {07 ‘P7 G}?
k,c,t
1
1_56G1 1fukC’G’1
C,G,1 C,G2 [ pC,G2 k
Py = E e (Pk,c,t ) , ke {C,P,G}.

ce{C,D}

In the computer code, equation (7.30a) and (7.30b) together form one equation

Cc.G2 G,G,Dwe G,Reg G, VAT G,DutyV G,DutyQ G,G,Spe G,EU,Spe Y
Pk,c,t = (1 -5 + 1t +1 +1t ey — 5t — 5t Py,
,¢c € {D}, ke {C, PG},
C,G,2 G,G,D G,R G, VAT G,DutyV G,Dut G,G,S G,EU,S
Pkét’ — (1_St7 ) we_l_ttv ea_l_ttv —'I_tt’ uty —'I_tk:’ctqu_St’ ’pe_st’ 7pe)

X (1 + tf’C“) pr

,c € {F}, ke {C, PG}
Investment Expenditure

Investment expenditure are given by equation (7.31):

1,G e I,P,M 1P,M I,P,B 1P,B
Bop® = (14 k3) | 30 PPN+ Y PERLE
JlG) JelG)

Subsidies

Subsidies are given by equation (7.32):
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EU,P,SetAside EU,P,Rural
SRt == Z (Sj,t ‘I‘ Sj,t )
je{C,P}
G,P,Dwe G,P,Res EU,P,Res G,P,Spe EU,P,Spe

+ Sj TS T S TS TS )

Je{C,P,G}

M,Cus Far2
| X X () R M Y BM,
ke{C,P,G} ce{F} ke{C,P,G} ce{D}

G,G,D G,G,S, EU,G,S,
+<St77we+s pe+3 pe)

<[ ¥ 3 (1+thtC“8) PFeir+ S Y pLeg?

ke{C,P,G} ce{F} ke{C,P,G} ce{D}

G,X,S EU,X,E EU,X,S § Y
+ (St pe + St rp + St pe) Pk;ﬂka',t
ke{C,P,G}

H,D JH, EUH
+ 2 : 2 : |: (521’5 , we+8G Spe_FSeé]7 7Spe)
e{D,R,G,P} ke{C,P,G}
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Transfers

Transfers are given by 1) total current transfers from equation (7.33):
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2) income-replacing transfers, eq. (7.34):
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and finally, 4) capital transfers of equation (7.37):
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H F, § H § P,
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Other transfers

Other transfers (which is not a part of Exp¥) is taxable age-dependent transfers, eq. (7.35)

and non-taxable transfers, (7.36):

G,H,AgeDepNoTax __ G,H,AgeDep

Os,a,t - Ob,s,a,t ’
b¢bTax

G,H,AgeDepTax G,H,AgeDep

Os,a,t - Ob,s,a,t ’
bebTax

7.6.3 The primary budget and government debt

The government primary budget balance is equal to total revenue minus total expenditure
minus the lump-sum payment paid to all adults if sustainability is ensured by the use of

lump-sum taxes , eq. (7.38):

; _ G G Adult G,H,LumpSustain
PrimBudg, = Rev;” — Exp; — E Ny "oy )

acAx0

Government debt in each period is equal to government debt from last period plus its interest

minus the primary surplus, eq. (7.39):

B D¢,
M+ 1+ gh)

— PrimBudg, + (zt +i “dd> ( 5.

7.6.4 Projection of government sector variables

Tax freeze

For vehicle execise duties on households and firm the equations for periods in which the tax

freeze is active are (7.40) and (7.41):



216
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C,H
Poyly

(1+ g:) Pg,;tH’

1
,j €{P,C,G}.

and for quantity taxes, the equations for periods in which the tax freeze is active are (7.42),

(7.43), (7.44), (7.45), (7.46), (7.47), (7.48) and (7.49):
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Finally the tax on owner-occupied dwellings for periods where the tax freeze are active are

given by equation (7.51):
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For periods in which the tax freeze is not active, the tax rates of the equations in this subsection

are simply constant, for example (7.51) becomes

Dwe _ ;Dwe
tt-i—l - tt )

ete.

Indexation of government consumption

The development of individual government consumption can be indexed so that age-, gender-
and origin-specific per capita expenses follow either the exogenous productivity growth and

foreign inflation rates or so that per capita expenses follow GDP, equation (7.54):

YGDP
CG’,IndEwo ]tDC =
G,Ind __ -t CGInd t G,Ind ;.C,G
Ci — G IndBwo 1 +d; YGDP —1 C,o1ady
t—1 E‘,G
Py

Correspondingly, collective government consumption can be represented either as a constant

percentage of GDP or be indexed to total population, eq. (7.57):

}/tGDP
Tot roNe:
G,Coll _ CGColl Ny CGColl P G,Coll _ ;.C.G
Oh = (1 —d; ) Tol T d; Yy GDP Cyoy " adj
NTet e
C,G
Ptfl

Indexation according to wage regulation

The wage indexation variable is given by equation (7.58):



218 CHAPTER 7. THE GOVERNMENT SECTOR

Payroll H pLabFull LS\1.S Z,F ATP\ nrInd
lftt )adj ours ol‘ls a,u (1+ad] )Lo,s,a,t (po,s,a,tWt(lfqo,s,a,t) —qa.t )Nog,a,t
ocoLabse{m,f} acAz0

pLabFull (1+adthS)LS Nlnd

o,s,a,t o,s,a,t”'o,s,a,t

WReg o€oLabse{m,f} a€Az0
t o Payroll Hours . LabFull LS\, Z,F ATP \ njInd
(1_tt71 )ad] —1 osat 1(1+a‘d]t71)Lo,s,a,t71(po,s,a,tflwtfl(1_qo,s,a,t71) qat l)No,s,a,tfl
ocoLabsc{m,f} acAz0
rLabFull LS S Ind
o,z,a,;u‘ 1(1+a‘d]t71)Lo,s,a,tleof;,a,tfl
ocoLabsc{m,f}acAz0

C’ H
G,H,AgeDe OAPAge Re WRf’ W Re -W Re
Obsatg b= (1+adjbsatg) W gd 9 C (1_d 9) adjt /
t 1
(1+gt)
G,H,AgeDepExo
b,s,a,t G,H,AgeDep
G,H,AgeDepEzo ~b,s,a,t—1 :
b,s,a,t—1

The growth rate in the majority of income-replacing transfers is simply equal to VVtReg minus an
exogenous variable adj, VE9 - Ag equation (7.60) we for a number of income-replacing transfers

have:

Y
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In other case there are special rules: Old-age pensions are devided in basis pension benefit and

supplementary pensions benefit, asgiven in equation,(7.61), (7.62) and (7.63):
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Pensions for civil servants is also a special case, eq. (7.64):

G,H,CS G,H,CSE
o8 = G OSEeyy,

Oa,t - Ya,t

Finally also contributions to unemployment funds are indexed to the wages, eq. (7.65):

Unempaz

Mazx

R WR
_ ”ft eg aa{yt €9
Unempt 1

Indexation of current and capital transfers following GDP

Indexation to GDP is used like in equation (7.66) for a number of transfers:
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Indexation to GDP per adult is used like in equation (7.67) for a number of transfers:
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Lump-sum transfers resulting from calibration process

There exist eight different lump-sum transfers which are results of the calibration process. Of
these are to already treated above and i this section we look at the rest.

Lump-sum transfers from the payroll tax payments and from the tax on owner-occupied dwell-

ings are given in equation (7.68) and (7.69):
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Oq,t = k" § <Pgt K —1t— 1+Pgt K S 1)Na L1717 1 P
(1+g)(1+g))

Je{D}

Identity transfers from household to government because of error in kildeskat revenue is given

by equation (7.70):
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Transfers because of capital income and investmenst are given by equation (7.71) and (7.72):
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Lump-sum transfers for the SP fund, eq. (7.73):
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Finally identity transfers from firms to government because of the K factor on corporate tax,

equation (7.74):
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