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Why have Europeans worked less than Americans since the 1970s?

I The recent literature documents large differences in hours of
work across OECD countries, and presents evidence on how
they have evolved over time

I Bell and Freeman (2001); Blanchard (2004); Prescott (2004);
Alesina et al. (2005); Rogerson (2006, 2008); Olovsson
(2009); Koyuncu (2011); McDaniel (2011); Ngai and
Pissarides (2011); Erosa et al. (2012), Ragan (2013)...

I Ohanian et al. (2008) study 21 OECD countries between
1956 and 2004 using the intratemporal first-order condition
from the neoclassical growth model, augmented with taxes on
labor income and consumption expenditures. They find that
the model closely accounts for changes in hours worked

I I study one country in depth that has not been covered by the
studies mentioned above: Turkey

I Why?
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Hours Worked in OECD, 1998-2010: H/N = h × E/N

Turkey has the lowest hours worked among the OECD countries
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Two Margins of Labor Supply in Turkey, 1998-2011
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What Does This Paper Do?

I This paper tries to determine the possible factors that are
important for labor supply in Turkey

I I follow Ohanian et al. (2008) and use a variant of the
neoclassical growth model, augmented with government
consumption, subsistence consumption, and taxes on labor
income and consumption, to provide an explanation for the
observed changes in hours of work

I I focus on the key equation that determines the equilibrium
worked hours: a static optimality condition that equates the
marginal rate of substitution of consumption for leisure with
the marginal product of labor
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Findings

I The benchmark model accounts for the decline in total hours
worked during 1998-2009 in Turkey

I Hours worked increased in Turkey since 2009 and the model
accounts for half of that increase between 2009 and 2011

I If the model ignores taxes on labor income and consumption,
then its explanatory power decreases significantly

I The primary force driving changes in hours is the changes in
the tax wedge

I The presence of government consumption in the utility
function does not seem very important

I The subsistence term is quantitatively important during
2003-2011
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MODEL
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Households
I The economy consists of a representative household with

utility defined over streams of private consumption (Ct),
government consumption (Gt), and leisure time (H̄− Ht):

∞∑
t=0

βtU(Ct + λGt , H̄− Ht), 0 < β < 1. (1)

I The utility function is specified as:

U(.) = α log(Ct + λGt − C̄) + (1 − α)
(H̄− Ht)

1−γ − 1

1 − γ
, (2)

where γ ≥ 0, 0 ≤ α ≤ 1, 0 ≤ λ ≤ 1, and C̄ ≥ 0

I λ measures how households value government consumption

I C̄ is a subsistence consumption term

I γ governs the elasticity of substitution between leisure and
consumption
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Technology and Government

I Technology is given by:

Yt = AtF (Kt ,Ht) = AtK
θ
t H1−θ

t , (3)

where At is efficiency, and Kt and Ht are capital and labor

I Output is divided between consumption and investment and
capital depreciates at rate δ

I The government levies proportional taxes on labor income and
consumption given by τh,t and τc,t

I In addition to government consumption Gt , the government
also uses its revenues to finance a lump-sum transfer Tt

I The tax wedge is defined as:

1 − τt =
1 − τh,t
1 + τc,t

(4)
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Key Equilibrium Relation
I The key equation is the FOC that equates the MRS between

consumption and leisure to the tax-adjusted MPL:

U2(Ct + λGt , H̄− Ht)

U1(Ct + λGt , H̄− Ht)
= (1 − τt)AtF2(Kt ,Ht) (5)

I Given the functional form assumptions it reduces to:

Ht

(H̄− Ht)γ
= (1 − τt)

α(1 − θ)

(1 − α)

Yt

Ct + λGt − C̄
(6)

I For any given country its predictive accuracy can be tested by
using time series data on taxes, aggregate output and
consumption to generate model predicted Ht
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DATA AND CALIBRATION
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Strategy
I α and θ enter as a constant of proportionality, then the values

of these variables are irrelevant for accounting for changes in
hours relative to a base year

I I choose the value of α(1−θ)
(1−α) so that the model hours are equal

to the data for a base year

I The sample period is from 1998 to 2011

I The value of H̄ is set to 14 ∗ 365 = 5110

I In the benchmark, preferences are logarithmic in consumption
and leisure, i.e., the limiting case as γ tends to one

I Government consumption is a perfect substitute for private
consumption, λ = 1

I Benchmark results are obtained in the absence of subsistence
consumption, C̄ = 0
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Effective tax rates on factor incomes and consumption

Mendoza, Razin, and Tesar (1994, hereafter MRT) propose a
method for computing average effective tax rates using national
accounts and revenue statistics

I This method calculates effective tax rates as ratios between
the revenues collected from a specific tax source and its
taxable income base, reconstructed from national accounting
data

I The tax rates reflect specific tax rates faced by a
representative agent in a general equilibrium framework

I MRT computes times series of tax rates for G7 countries
covering the period 1965-1988

I Carey and Rabesona (2002, hereafter CR) criticize MRT
arguing that they abstract from a number of indirect taxes
that should be taken into account
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Tax Rate on Consumption
I MRT method

τc =
5110 + 5121

C + G − GW − 5110 − 5121

I CR adjustment

τc =
5110 + 5121 + 5122 + 5123 + 5126 + 5128 + 5200 − 5212

C + G − GW

Code Definiton

C Private final consumption expenditures
G Government final consumption expenditures
GW Government final wage consumption expenditures

5110 General taxes on goods and services
5121 Excise taxes
5122 Taxes on profits of fiscal monopolies
5123 Customs and import duties
5126 taxes on specific services
5128 Other taxes on specific goods and services
5200 Taxes on the use of goods and performance activities
5212 Motor vehicle charges paid by others
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Tax Rate on Labor Income
I I cannot use the methods discussed by MRT and CR: data for

Operating surplus of private unincorporated enterprises
(OSPUE), Household property and entrepreneurial income
(PEI), or Household gross operating system surplus and mixed
income are not reported

I I follow Prescott (2004) and Prescott’s calculation of τh,t is

τh,t = τss,t + ητ̄inc,t

Two taxes on (τh,t): the social security tax with marginal rate
(τss,t) and the income tax with marginal rate (τinc,t)

I η is the factor indicating to what extent the marginal income
tax rates are higher than the average tax rates

τ̄inc,t =
Direct Taxest

GDPt − ITt − Depreciationt
, τss,t =

Social Security Taxest
(1 − θ)(GDPt − ITt)

Direct taxes are those paid by households and do not include
corporate income taxes. Indirect taxation, ITt , is given by the
sum of general taxes on goods and services and excise taxes
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Tax Rates, 1998-2011
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BENCHMARK RESULTS
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Annual Hours Worked, Model Versus Data
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SENSITIVITY
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Results for the 1987-2006 Period
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CONCLUDING REMARKS
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Conclusion
I The recent literature documents large differences in hours of

work across OECD countries, and presents evidence on how
they have evolved over time

I This paper, following Ohanian et al. (2008), focuses on the
static first-order condition implied by equilibrium and assess
the extent to which this condition holds at each point in time
in the data for Turkey

I This methodology is able to capture the changes in hours
worked in Turkey, both in terms of the overall change in
hours, and the timing of the changes

I The quantitative importance of the tax wedge for explaining
the secular changes in annual hours worked in Turkey

I Other possible effects of the tax wedge on the overall
economic activity: higher labor income and consumption taxes
also have consequences for entrepreneurship and risk-taking by
discouraging new business creation
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Further Research

I One direction for future research is to disentangle the intensive
margin of the total hours worked from the extensive margin

I Turkey has the lowest employment rate among all the OECD
countries and low employment to population ratio may have
significant effects on the aggregate economic activity (Conesa
et al., 2002; Rogerson, 2004)

I The low level of female employment in Turkey has attracted a
great deal of attention by academics and policy makers in
recent years

I As of January 2009, female labor force participation rate in
Turkey was 23.5%. As a comparison, this rate among the
OECD averaged 62% in 2007 (World Bank, 2009)

I There has been an increase in the labor force participation of
women in recent years

I On the relationship between female work and structural
transformation (from goods to services)
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