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• rising longevity → linking pensions to individual contributions
McGrattan & Prescott (2017), Nishiyama & Smetters 2007
• reduces insurance against low income, so some is desirable
Davidoff et al. 2005, Fehr et al. 2008
Our approach: replace redistribution in social security with tax progression
Bottom line: Shift insurance from retirement to working period →
improve efficiency of social security → raise welfare.
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• wage wt grows at the constant rate γ, zt = (1 + γ)t
, interest rate r is constant
• two types θ ∈ {θH , θL}, with productivities ωθ ∈ {ωH , ωL}, and ωH > ωL
denote y(θ) = (1 − τ)wt ωθ`t (θ), and ỹ(θ) = (1 − τ)w̃ωθ`1,t (θ), w̃ = wt /zt
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second period: c2,t+1(θ) = (1 + r)a1,t+1(θ) + b2,t+1(θ)
T(y(θ)) is the progressive income tax and τ is social security contribution
• GHH preferences: Frisch elasticity + risk aversion
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φ
1 + 1
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zt `1,t (θ)
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• collects progressive income tax with fixed marginal rate and lump-sum grants
T(ỹ(θ)) = τ` · ỹ(θ) − µ̃
The implied government budget constraint is then
g̃ +
X
θ∈{θL,θH }
µt =
X
θ∈{θL,θH }
τ` · ỹ(θ),
whatever funds are left after covering government expenditures are spent on
lump-sum grants µt .
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`BIS
(θ) − `BEV
(θ)
`BEV (θ)
=

(1 − τ`(1 − τ))
(1 − τ − τ`(1 − τ))
η
− 1 ≡ ξη
− 1
2. % ∆ in gov’nt revenue increases with η (Frisch elasticity)
3. for η ≥ η, where ξη
− 1 = τ
τ`(1−τ)
, tax revenue ↑ ⇒
labor tax progression ↑ ⇒ compensate social security redistribution ↓
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2 θL may have lower benefits under BIS than under BEV
(efficiency ↑ but soc. sec. redistribution ↓)
−→ reform social security and distribute extra government revenue as lump-sum
grants µ
3 for η  η reform is a Pareto-improvement,
4 ∃ η ∈ (0, η) such that for η  η reform is a Hicks-improvement
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	34. Consumers
• uncertain lifetimes:  live for 16 periods, with survival πj  1
• ex ante heterogeneous productivity + uninsurable productivity risk
• chose between leisure, consumption and savings based on CRRA utility function
• pay taxes (progressive on labor, linear on consumption and capital gains)
• contribute to social security, face natural borrowing constraint
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• ex ante heterogeneous productivity + uninsurable productivity risk
• chose between leisure, consumption and savings based on CRRA utility function
• pay taxes (progressive on labor, linear on consumption and capital gains)
• contribute to social security, face natural borrowing constraint
Firms and markets
• Cobb-Douglas production function, capital depreciates at rate d
• no annuity, financial markets with (risk free) interest rate
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	36. Government
• Finances government  spending Gt , constant between scenarios,
• Balances pension system: subsidyt
• Services debt: rt Dt ,
• Collects taxes on capital, consumption, labor, and covers lump-sum grant
(progressive given by Benabou form)
Gt + subsidyt + rt Dt + Mt = τk,t rt At + τc,t Ct + Tax`,t + ∆Dt
where ∆Dt = Dt − Dt−1
11
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• benefits proportional to contribution, no redistribution through social security
• no distortion, households perceive labor supply and pension benefit link,
aj+1,t+1 + (1 + τc,t )cj,t = (1 + (1 − τk )rt )aj,t + yj,t − T (yj,t ) + Γj,t
υR
j,t · τwt ωj,t `j,t + µt ,
• additional tax revenue translates into lump-sum grants
12
 


	43. Calibration to replicate  US economy (2015)
Preferences: instantaneous utility function take CRRA form with
• Risk aversion is equal to 2
• Disutility form work φ matches average hours 33%
• Frisch elasticity η is equal to 0.8
• Discounting rate δ matches interest K/Y ratio 2.9
Productivity risk and age profiles shock based on Borella et. al (2018):
Pension system
• Replacement rate ρ matches benefits as % of GDP 5.0%
• Contribution rate balances pension system in the initial steady state
• Pension eligibility age at 65
Taxes {τc , τk , τ`} match revenue as % of GDP {2.8%, 5.4%, 9.2%}
Depreciation rate d based on Kehoe  Ruhl (2010) equal to 0.06
Population survival probabilities based on UN forecast
13
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	48. Labor supply reaction  for η = 0.8
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	49. Distribution of welfare  effects for η = 0.8
Under the veil of ignorance
welfare measured as consumption equivalent increase by 0.3%
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	50. Distribution of welfare  effects for η = 0.8
Under the veil of ignorance
welfare measured as consumption equivalent increase by 0.3%
Ex post almost all (90%) gains.
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	51. Welfare effect across  η
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	52. Macroeconomic adjustment across  η
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	53. Fiscal adjustment across  η
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	54. Longevity makes the  reform beneficial for even less responsive labor markets
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	55. Half-internalizing the reform  is sufficient to deliver welfare gains (η = 0.8)
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	60. Conclusions
1. Progression in  the tax system can effectively substitute for progression in social security
...
2. ... generating welfare gains [potentially: Pareto improvement]
3. With rising longevity, the potential welfare gains are higher.
4. Important role for response of labor to the features of the pension system
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	61. Questions or suggestions?
Thank  you!
w: grape.org.pl
t: grape org
f: grape.org
e: okomada@grape.org.pl
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