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1 Model Derivations

1.1 Household’s maximisation problem

The household’s Lagrangean can be written as

L =
∞∑
t=0

βt

{
(ct − hbct−1)1−η

1− η
+ Φ

(1− npt − n
g
t − ut)

1+ϕ
t

1 + ϕ
−Υ

x1+ξ
t

1 + ξ

− λc,t [(1 + τc) ct + ipt + bg,t+1 + etrf,t−1bf,t − [rpt − τk (rpt − δp)] k
p
t

−rt−1bg,t − etbf,t+1 − (1− τn) (wptn
p
txt + wgtn

g
t )− but − Πp

t − Tt]

− λk,t

[
kpt+1 −

[
1− ω

2

(
ipt
ipt−1

− 1

)2
]
ipt − (1− δp) kpt

]
− λnp,t

[
npt+1 − (1− σp)npt − ψ

hp
t (1− st)ut

]
− λng ,t

[
ngt+1 − (1− σg)ngt − ψ

hg
t stut

]}

where the household’s composition has been substituted into the utility function, and

the household takes as given the probability of finding a job in each sector and does not

internalise the effect of their choice of ujton the number of matches. We assume external

habits in consumption, meaning that ct−1 is taken as given in period t.

The choice variables are ct, i
p
t , k

p
t+1, npt+1, ngt+1, ut, st, xt, bg,t+1 and bf,t+1. The first order

conditions are:

[wrt ct]

λc,t (1 + τc) = (ct − hbct−1)−η (1)

[wrt ipt ]

λc,t − λk,t

{
1− ω

2

(
ipt
ipt−1

− 1

)2

− ω
(
ipt
ipt−1

− 1

)
ipt
ipt−1

}
= βλk,t+1ω

(
ipt+1

ipt
− 1

)(
ipt+1

ipt

)2

(2)
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[
wrt kpt+1

]
λk,t = β

{
λk,t+1 (1− δp) + λc,t+1

[
rpt+1 − τk

(
rpt+1 − δp

)]}
(3)

[
wrt npt+1

]
λnp,t = β

[
λnp,t+1 (1− σp) + λc,t+1 (1− τn)wpt+1xt+1 − Φlϕt+1

]
(4)

[
wrt ngt+1

]
λng ,t = β

[
λng ,t+1 (1− σg) + λc,t+1 (1− τn)wgt+1 − Φlϕt+1

]
(5)

[wrt ut]

Φlϕt = λc,tb + λnp,tψ
hp
t (1− st) + λng ,tψ

hg
t st (6)

[wrt st]

λng ,tψ
hg
t = λnp,tψ

hp
t (7)

[wrt xt]

Υxξt = λc,t (1− τn)wptn
p
t (8)

[wrt bg,t+1]

1 = β
λc,t+1

λc,t
rt (9)

3
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[wrt bf,t+1]

1 = β
λc,t+1

λc,t

et+1

et
rf,t (10)

We can define the marginal value to the household of having an additional member

employed in the private sector, as follows:

V h
npt ≡

∂L
∂npt

= λctw
p
t xt(1− τn)− Φlϕt + (1− σp)λnpt (11)

= λctw
p
t xt(1− τn)− Φlϕt + (1− σp)βEt(V h

npt+1)

where the second equalities come from equation (4).

1.2 Derivation of the private wage

The Nash bargaining problem is to maximize the weighted sum of log surpluses:

max
wp

t

{
(1− ϑ) lnV h

npt + ϑ lnV f
npt

}

where V h
njt and V f

njt
are defined as:

V h
npt ≡

∂L
∂npt

= λctw
p
t xt(1− τnt )− Φlϕt + (1− σp)λnpt (12)

V F
npt ≡

∂Qp

∂npt
= px,t(1− φ)

ypt
npt
− wpt xt +

(1− σp)κ
ψfpt

(13)

The first order conditions of this optimization problem is:

ϑV h
npt = (1− ϑ)λct(1− τnt )V f

npt (14)

Plugging the expressions for the value functions into the FOC, we can rearrange to find the

4
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expression for the private wage. Using (12),(13) and (14) we obtain:

wpt xt = (1− ϑ)[px,t(1− φ)
ypt
npt

+
(1− σp)κ
ψfpt

] +
ϑ

(1− τn)λc,t
(Φlϕt − (1− σp)λnpt) (15)

Finally, taking the time t expectation of (14) evaluated at time t+1, and using the FOCs

of the household and firm, we obtain

ϑλnpt = (1− ϑ)λct(1− τnt )
κ

ψfpt

which allows us to simplify (15) to obtain the final expression for the private wage

wpt xt = (1− ϑ)px,t(1− φ)
ypt
npt

+
ϑ

(1− τn)λc,t
Φlϕt (16)

2 Additional Figures

Here we include the following figures:

- Consolidation in normal times without variable labor effort

- Consolidation at the ZLB without the shock to the relative price of investment

- Sensitivity of the results to open economy parameters

- Sensitivity to asymmetric wage rigidities and labor immobility

- Repeat of sensitivity analysis in the main text, showing results in normal times

5
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Figure 7: Sticky Wages (SW) at the Zero Lower Bound

Responses are in percent deviations from steady state, except for interest rates and inflation, which are in annualized levels, the
share of public jobseekers, which is percentage point deviation from steady state, and net exports, which are in levels.
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Figure 8: Fixed Allocation of Jobseekers (FA) at the Zero Lower Bound

Responses are in percent deviations from steady state, except for interest rates and inflation, which are in annualized levels, the
share of public jobseekers, which is percentage point deviation from steady state, and net exports, which are in levels.
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Figure 9: Labour Market Rigidities in Normal Times

Responses are in percent deviations from steady state, except for interest rates and inflation, which are in annualized levels, the
share of public jobseekers, which is percentage point deviation from steady state, and net exports, which are in levels.
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Figure 10: Higher Price Stickiness (PS) in Normal Times

Responses are in percent deviations from steady state, except for interest rates and inflation, which are in annualized levels, the
share of public jobseekers, which is percentage point deviation from steady state, and net exports, which are in levels.
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Figure 11: The Role of the Public Good in Normal Times

Responses are in percent deviations from steady state, except for interest rates and inflation, which are in annualized levels, the
share of public jobseekers, which is percentage point deviation from steady state, and net exports, which are in levels.
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