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Lucas (1990), “Supply Side Economics: an Analytical Review”, Oxford Economic Papers “When I left graduate school, in 1963, I believed that the single most desirable change in the U.S. structure would be the taxation of capital gains as ordinary income. I now believe that neither capital gains nor any of the income from capital should be taxed at all.” Atkeson, Chari and Kehoe (1999), “Taxing Capital Income: A Bad Idea”, QR Fed Mpls “Those responsible for shaping the best possible tax system for the nation would be wise to give serious attention to the relatively new principle of public finance demonstrated here: taxing capital income is a bad idea.”



Taxing Capital Income: Not a Bad Idea After All! Juan Carlos Conesa Universitat Autònoma de Barcelona



Sagiri Kitao New York University



Dirk Krueger Goethe University Frankfurt Murcia, June 2007



Introduction In models with infinitely lived households capital taxes should be zero in the long run ⇒ Chamley (1985), Judd (1985) Atkeson, Chari and Kehoe (2000) show that this result is very robust: some heterogeneity, endogenous growth, open economy But, in OG, capital income taxes only zero in general if taxes can be conditioned on age ⇒ Erosa and Gervais (2002), Garriga (2003)



Our own previous work Conesa and Krueger (2006): optimal tax code in a large scale OG is roughly flat with substantial deduction Intuition: deduction provides desired level of insurance / redistribution, flat minimizes distortionary impact Question: Does the optimal tax system “mimic” zero capital income taxes? This paper: allow capital income to be tax differently than labor income



Goal and main assumptions of this paper Quantitatively characterize optimal capital and labor income tax code when Households are finitely lived Income heterogeneity and risk induce insurance and redistribution role of tax code Taxes have incentive effects on labor supply and capital accumulation



Main findings Optimal capital income tax is high: 36% Main driving force: life-cycle structure Optimal labor income tax is flat with deductible Main driving force: labor supply incentives vs insurance and redistribution



Related Literature on Optimal Taxation Equity vs. labor supply efficiency: Mirrlees (1971). Labor supply efficiency vs. social insurance: Mirrlees (1974), Varian (1980), (and with savings) Reiter (2004) Optimal capital taxation: Judd (1985), Chamley (1986), Jones et al (1997) vs. Aiyagari (1995), Imrohoroglu (1998), Golosov et al. (2002), Erosa and Gervais (2002), Garriga (2003).



Related Literature Desirability of flat taxes: Hall and Rabushka (1995), Saez (2001). Quantitative analyses of tax reform with heterogeneous population: Ventura (1999), Castañeda et al. (1999), Domeij and Heathcote (2001). Optimal progressivity of the tax code: Conesa and Krueger (2006), Bohacek and Kejak (2004)



Outline of the talk Model description The computational exercise Results: - Separable preferences - Non-separable preferences and labor supply elasticity - The role of government debt Conclusions



The model: overview Large-scale OG model with uninsurable mortality and labor productivity risk. Endogenous labor supply and capital accumulation. Flexible income tax system that allows progressivity and discrimination between labor and capital income. Balanced budget of the government (see sensitivity analysis)



The Model: Demographics J overlapping generations. In each period a continuum of new agents is born, whose mass grows at rate n . Conditional survival probability from age j to age j + 1 equals ϕ j with ϕ J = 0 . Law of large numbers apply. Exogenous retirement age jr < J



The Model: Endowments Households start life with zero assets and have one unit of time every period until age jr − 1. Households productivity is given by α iε jη : - α i is a fixed effect realized at labor market entry (ability, education,…). Probability of drawing α i is pi . - {ε j } is deterministic average age productivity profile



- η ∈ E = {η1 ,η2 ,...,ηn } is stochastic and follows Markov chain with transition matrix Q (η ,η ′) . Labor market entry at η = η



The Model: Preferences Benchmark: Preferences over {c j , l j }



J



given by



j =1 1−γ 1−σ



 J j −1 ( c j γ (1 − l j ) ) E ∑ β 1−σ  j =1



−1  



Sensitivity analysis to study quantitative impact of labor supply elasticity  J j −1  c j1−σ1 (1 − l j )1−σ 2   +φ E ∑ β   1 − σ 2   1 − σ 1  j =1



The Model: Technology Aggregate production function Yt = F ( K t , N t ) Aggregate resource constraint Ct + K t +1 − (1 − δ ) K t + Gt ≤ F ( K t , N t )



The Model: Government Policy Exogenous sequence of government expenditures {Gt }t =1 ∞



Social security system: Exogenous payroll tax τ ss ,t , maximum taxable income yt and lump-sum benefits SSt . Set to satisfy period-by-period budget balance. Exogenous proportional consumption tax rates τ c ,t Endogenous income tax code. Anonymity (taxes can only depend on income), but discrimination by source of income.



The Model: Market Structure Households can trade one-period risk free asset (physical capital). Tight borrowing constraints: agents cannot borrow. Idiosyncratic risks not directly insurable (only self-insurance). Accidental bequests are lump-sum redistributed among households alive tomorrow.



The Model: Competitive Equilibrium



At any given time an agent is characterized by assets, at , idiosyncratic labor productivity ηt , the group it belongs to, i, and age, j. Individual state is ( at ,ηt , i, j ) . Aggregate state is cross-sectional distribution Φ t ( at ,ηt , i, j ) over individual states.



The Model: Household Problem vt ( a ,η , i, j ) = max c , a ', l



{u(c, l ) + βϕ ∫ v j



t +1



}



( a ′,η ′, i, j + 1)Q (η ,η ′)



s.t. (1 + τ c ,t )c + a′ ≤ wtα iε jη l − τ ss ,t min {wtα iε jη l , yt } + (1 + rt )(at + TRt )



(



)



− Tt N wtα iε jη l − 0.5τ ss ,t min {wtα iε jη l , yt } − Tt K ( rt (at + TRt ) ) , j < jr (1 + τ c ,t )c + a′ ≤ SSt + (1 + rt )(at + TRt ) − Tt K ( rt (at + TRt ) ) , j ≥ jr c ≥ 0, a ′ ≥ 0,0 ≤ l ≤ 1.



The Computational Experiments Define the Optimal Tax Code T * = (T N , T K ) as the tax code (within the parametric class chosen) with highest ex-ante steady state expected lifetime utility of a newborn: SWF (T ) = ∫ vT (a,η , i, j )d ΦT {( a ,η ,i , j ):a =0,η =η , j =1}



where ΦT is the stationary distribution associated with tax system T and vT is corresponding value function. In addition: Compare allocations and welfare under optimal tax code with that of benchmark economy (calibrated to US).



Calibration: Demographics Table I: Demographics Parameters



Parameter Value Target 46(65) Comp.Retirement Ret. Age: jr Max Age: J 81(100) Certain Death Data Surv. Prob: ϕ j Bell and Miller (2002) Pop. Growth: n Data 1.1%



Calibration: Labor Productivity Labor productivity is given by αiε jη Deterministic age profile {ε j } : Hansen (1993) J



j =1



Two ability types of mass 0.5, α1 = e −σ α ,α 2 = eσα



Stochastic component η follows 7 state Markov chain that approximates an AR(1) process with persistence parameter ρ 2 and unconditional variance σ η 3 free parameters to calibrate: σ α , ρ ,σ η chosen to match empirical facts reported by Storesletten et al. (2004): 2



2



Age 22 cross-sectional variance of labor income: 0.2735 This variance increases linearly as a function of age Age 60 cross-sectional variance of labor income: 0.9 (σ α2 , ρ ,σ η2 )=(0.14,0.98,0.0289)



Calibration: Preferences Benchmark period utility function:



( c j γ (1 − l j )1−γ )1−σ − 1 1−σ



Table II: Preference Parameters



Parameter Discount factor: β Cons. share: γ Curvature: σ



Value 1.001 0.377 4.0



Frisch Elasticity of Labor Supply  1



Target K / Y = 2.7 Avg. Hours=1/3 Fixed (IES  0.5)



Calibration: Technology Cobb-Douglas production function Yt = K tα N t1−α with constant depreciation rate δ Table III: Technology Parameters



Parameter Capital share: α Deprec. rate: δ



Value 0.36 0.0833



Target Data I/Y=0.255



Calibration: Government Policy Consumption tax rate is τ c = 5% , as estimated in Mendoza et al. (1994). Government spending level G is set so that in stationary equilibrium G/Y=17%. Social security payroll tax is set to τ ss = 12.4% (up to income of $87,000). Benefits determined by budget balance of social security system.



Calibration: Government Policy Income tax code: functional form from Gouveia and Strauss (1994): −1/ a1 − a1   T ( y ) = a 0 y − y + a2   Note: nests poll tax a1 = −1; purely proportional tax a1 → 0; and large number of progressive tax systems (for a1 > 0 ).



(



)



Benchmark: Gouveia and Strauss approximate the current US income tax code by a0 = 0.258, a1 = 0.768 ( a2 depends on the units of measurement)



Results: The Optimal Tax Code Optimal tax code is T N = (a0N , a1N ) = (0.23,7) K



K 0



K 1



T = (a , a ) = (0.36,0.0) Represents roughly a proportional tax with marginal labor income tax rate of 23% and deduction of 17% of per capita GDP ($6,000 relative to an average income of $35,000), and a proportional tax on capital income of 36%



Table IV: Comparison across Tax Codes. Non-Separable Preferences



Variable Avg. Hours Labor Supply Cap. Stock Output Consumption Gini Wealth Gini Cons. Eq.Var.Cons.



Benchmark Optimal 33.3 -0.56% -0.11% -6.64% -2.51% -1.63% 0.636 0.659 0.273 0.269 1.33%



Discussion of the Results: Decomposing the Welfare Gains Total Welfare Gain



1.33%



Total Consumption Level Distribution



1.29% -1.63% 2.97%



Total Level Distribution



0.04% 0.41% -0.37%



Leisure



Discussion of the Results: The Role of Various Sources of Uncertainty Elements E1 yes Annuities no idios. Risk no type heterog. 36.5% K tax 16.0% L tax $0 L deductible



E2 E3 BENCH no no no no no yes no yes yes 29.7% 32.0% 36.0% 19.4% 18.3% 23.0% $0 $ 3,200 $ 6,000



Capital Income Taxes still High! Davila et al (2005)



Robustness of the Results: Separable Preferences  J j −1  c j1−σ1 (1 − l j )1−σ 2   +φ E ∑ β   1 − σ 2    j =1 1 − σ 1 We fix σ 1 = 2,σ 2 = 3 consistent with empirically estimated Intertemporal Elasticities of Substitution in Consumption and a Frisch Labor Supply elasticity around 2/3. Calibrate β = 0.9717,φ = 1.92 in order to match same empirical targets for K/Y and average hours worked, as before.



Optimal tax code is T N = (a0N , a1N ) = (0.34,18) T K = (a0K , a1K ) = (0.21,0.001) Again, labor income tax is roughly a flat tax of 34% with a deduction of $9,000 (relative to average income of $35,000). Optimal capital income tax is a proportional tax of 21%. Compared to benchmark: higher marginal tax on labor income, higher deduction, and lower capital income tax.



Table V: Comparison across Tax Codes. Separable Preferences



Variable Avg. Hours Labor Supply Cap. Stock Output Consumption Gini Wealth Gini Cons. Eq.Var.Cons.



Benchmark Optimal 33.3 32.4 -2.14% -7.44% -4.08% -3.75% 0.697 0.699 0.288 0.271 3.40%



Our results vs theory Comparison to Erosa and Gervais (2002) and Garriga (2003): Standard OG with tax instruments (τ c ,τ l ,τ k , B) Us: τ c given, B=0, idiosyncratic risk and ex-ante heterogeneity, PAYG social security Optimal τ k =0 in Steady State if Preferences are Separable ... But need 2*GDP of NEGATIVE DEBT!!! Little need for any form of taxation.



Conclusion: What we learned High Capital Income Taxes are optimal, even if labor supply elasticity is small. Life cycle structure drives results Desire for insurance and redistribution calls for progressive labor income taxes Is taxing capital really a bad idea?
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