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This Technical Appendix reports additional details on the quantitative results presented
in Section 4 of the main text. Section 1 provides details on the model specification, Section
2 summarizes the system of equilibrium equations used in the simulations, Section 3 reports
the calibration of the parameters and fiscal policy instruments.

1 Model specification

The model used for simulations is a perfect-foresight neoclassical growth model aug-
mented with a SNA-compliant government sector as specified in the main text. In the
following, we report the main modeling choices and the functional forms used.

Households
The instantaneous households utility function is given by
U(Cy, Ly) = v1log Cy + (1 — ~) log(1 — L)

where time endowment has been normalized to one, and labor L; is split between private
labor L,,;, and public labor Ly, holding L; = L,; + Lg;. Total consumption C}; is a
composite of both private goods purchased by households, C,, ;, public-produced goods, Y,
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and public-provided goods, C, ;. We assume that all three goods are perfectly substitute.

Thus, total consumption is defined as Cy; = Cyp 1 + Cpgi + Cogot-
Household’s budget constraint is given by,

(1 +77)Cppt + Cpgt + Cygt + It + Bryy — By =
(1 — TZ)[wp7tLp,t -+ wg7tLg,t] -+ (1 — Ttk)Tth’t,1 — 5thka’t + Zt + (1 — Ttﬂ)Ht

where 7¢ is the consumption tax, 7{ is the labor income tax, 7} is the capital income tax, 777
is a profits (corporate) tax, I,; is private investment, K, is private capital, w,; is private
wage, w,; is public wage, r; is private capital returns, 9, is the private capital depreciation
rate, Z; is government lump-sum transfers, and II; are profits. As usual, the accumulation
process of private capital is given by K41 = (1 — 0,)Kpi + L4

Firms

We assume that private production is a Cobb—Douglas function with constant returns to
scale. Goods are sold in a perfectly competitive market. All public capital is used by private
firms. The following production function accommodates these assumptions

o ap 7-og 7 1l—ap—ay
Y;)J: - Ap7th7t Kg7t Lp’t

where A, ; is total factor productivity in the private production sector, and K, is public
capital. Parameters o, o, represent the elasticity of output with respect to private capital
and public capital, respectively. Public labor market is modeled following de-Cérdoba et al.
(2012a).
Given that firms use public capital as an input at no cost, profits are positive and equal
to
I, = Ap Koy K9 L ™ — (14 10wy Ly — 1B

where 7 is the social security contributions rate which it is assumed to be paid by the firms.

Government
Total government spending G; is defined as a fraction 6 of GDF;, i.e.

Gy

GDHIG

As specified in the paper, the components of total government spending are:
Gy =1+ 7)) )wgeLgr + Igr + Zi + Cpgp + Coip + Tth

where 77 are social security contributions paid by firms, w,, is the public wage rate and L, ;
is public labor. Transfers in kind are defined C), ;, whereas social benefits and transfers other
than in kind are defined Z;. Intermediate consumption Cj; ; includes all production expenses
bear by the government, and I, denotes gross capital formation in the public sector (public
investment). Finally, debt service is labeled rZ By, in which rZ is the implicit interest rate
on the stock of public debt B;. We assume that public debt is sold to international investors,
thus having no effect on the interest rate of the model economy.



Fiscal revenues are given by:
Ty = 7°Cy + (7" + 7°) (Wi Lps + wyiLys) + 78K, (e — 6,) + 7711,
Given the government budget constraint, we have
Gy —T,=AB,

On the other hand, non-interest (primary) government expenditures, Gppim ¢, is defined
as
Gpm'm,t = Gt - rtBBt

The exogenous components of total government spending are defined as

Chgt = OpgGi
[g,t = eith
Cgi,t = HgiGt
(1477 )wg Lyt = 0 Gy
Zt - ‘gngt

where 0, + 0ig + 04 + O + 0., =1 — 1P B, /G,.
Finally, we assume that all public labor is used in public production, which according
to SNA rules is defined as
Yo = Cyiz + (L4 77)wgsLgg
The accumulation process of public capital is given by Kg1 = (1 —64) Ky, + I, where 6,
is the public capital depreciation rate, and I, is public investment.

2 Model equations

The collection of the model’s first order conditions, market clearing and resource con-
straints is as follows.

. ng,t o A1) =0 (1)
— 2};1 1~ = =0 (2)

B (T (=78 )(re = 6) ] =AM =0 (3)
Yo = Ay KK, =0 (4)

re— Ay Kot T KL, T =0 (5)



(1 + Tf)wp’t - (1 - Olp — ag)AtK;if;KgoigL;tapfag = O (6)

I, — Ay Kov KL % — (14 70wy Ly — 148y = 0 (7)

Kpper = (L= 6p) Kpp = Ly = 0 (8)

Kgtv1 — (1- 59)K97t — Iy =0 (9)

Gi— (L + 1wy Lyt — Iyt — Zt — Cpgt — Coiy — 12 By = 0 (10)

Wyt = Wpy (11)

Gy =0GDP, (12)

Crgt = OpgGr =0 (13)

I, —0,,Gy =0 (14)

Coit — 045Gy =0 (15)

(1+ 7 )wg Lyt — 0Gr =0 (16)

Zy —0.,Gy =0 (17)

T ( 7Cpt + Ttl_f(_wé),tLp,t +wgLgt) + Ttk(rtﬂ_ O, ) Kp—1 ) _ 0 (18)
7 (Wp Lyt +wg i Lgy) + 771

Gi+ (1+77)By — (T; + By1) = 0 (19)

Ly—Ly,;—Lgy=0 (20)

(1 + Tf)cpp,t + Cpg,t + ng,t + Ip,t + Bt+1 - Bt - (1 - Ttl)[wp,tLp,t + wg,tLg,t]
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_(1 - Ttk)rth,tfl + 5thka’t - Zt — (1 — Tt7r>Ht = 0 ( )
Y1 =Clir+ (1 + 7 )wg Ly, (22)

GDP, = Cppﬂf + Cpg,t + A+ 1+ Yy, (23)

The set of equations is completed with the usual transversality condition lim,_,., S\ K, = 0.



3 Calibration

Table 1 presents the calibration of deep parameters and Table 2 presents the calibration
of the fiscal policy parameters. For the calibration of government spending, we use data for
France as described in Section 3.2 of the main text (details on data sources in Section 2.2).
For the calibration of fiscal income, we use data for France as described in Section 2.3 of

the main text.

Table 1: Calibration: Deep parameters

Description Parameter | Value | Target

Discount factor 6] 0.96 | Subjective discount rate 4.1%
Preference parm y 0.45 | Labor fraction 33% of time endow.
Private capital depreciation rate p 0.07 | Annual depreciation 7%

Public capital depreciation rate g 0.04 | Annual depreciation 4%
Cobb—Douglas technology parm oy 0.27 | Labor share of income 65%
Cobb—Douglas technology parm Qg 0.08 | Public/private capital ratio
Public/private wage premium Wy /Wy 1.00 | OECD wages data*

Private aggregate productivity Zp 1.00 | Normalization

The wage premium is calibrated using the estimations for France as reported in De-Cérdoba et al. (2012b).



Table 2: Calibration: Policy Vector

Description Parameter | Value | Target

Total Government spending Gy 56.60% | TLYCG (% GDP)

Primary spending Gprim.t 54.71% | TLYCG - D4 (% GDP)
Intermediate consumption Oy 0.0837 | P2 (% G)

Transfers in kind O, 0.1062 | D63 (% G)

Gross capital formation Oig 0.0615 | P5+K2+D9 (% G)
Compensation to employees 0w 0.2208 | D1 (% G)

Transfers other than in kind 0., 0.4844 | D62 + D3+ D7 (% G)

Capital income tax T* 0.1179 | Capital income tax (effective)
Labor income tax 7! 0.3620 | Personal income tax (effective)
Social Security tax T° 0.3581 | Social Security contributions (effective)
Consumption tax T¢ 0.2000 | Taxes on consumption (effective)
Profits tax ol 0.2800 | Corporate tax (statutory)

Spending codes from OECD database >> Annual National Accounts >> General Government Accounts
>> 11. Government expenditures by function (COFOG).
Effective tax rates from OECD database >> Tax >> Tax policy analysis >> OECD Tax Database
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