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Hours worked in the OECD 1960-2003: Driving forces and propagation mechanisms∗ Cara McDaniel† Kenyon College March 4, 2009



Abstract Patterns in market hours worked vary dramatically across OECD countries. Some countries display very steep declines, for example, France and Germany. In contrast, hours in the United States and Australia remain relatively flat. The goal of this paper is to identify the quantitatively important forces that drive market hours and identify the mechanisms through which these forces are propagated. To achieve this goal, I construct a growth model with the following key features: home production, taxes, subsistence consumption, and productivity growth in both the home and market sectors. I calibrate the model and simulate for a set of 15 OECD countries over the period 1960-2003. I determine the most quantitatively important forces driving hours to be changes in effective labor tax rates and productivity growth in both the home and market sector. The mechanisms through which these forces are propagated are home production and subsistence consumption. I show that a model that fails to include these key forces or mechanisms fails to generate the complete trends in hours observed in the data. ∗
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Introduction



There are dramatic differences in the evolution of market work in OECD countries from 1960 onward. For example, in France and Germany market hours per adult declined more than 30% from 1960 to 2003. In contrast, hours per adult in Australia and the United States remained relatively flat over the same period. The objective of this paper is to identify the quantitatively important forces that lead to the patterns observed in the data and to identify the mechanisms through which these forces are propagated. To accomplish this task, I construct a growth model extended to include home production and government. The model incorporates productivity growth in the market and home sectors, subsistence consumption, and taxes on consumption and investment expenditures as well as labor and capital income. The model is calibrated to the United States for the period 1960-2003. Preference parameters are held constant across countries, and tax series and productivity processes for each country are fed into the model to produce simulations for 15 OECD countries over the period 1960-2003. I find changes in the effective tax rate on labor income and productivity growth in the market and the home sector to be the quantitatively important driving forces influencing the decision to work. The finding that labor taxes are an important influence on hours worked is not new, it has been the subject of recent research. Prescott (2004) compares market hours per adult at two points in time (the early 1970s and the mid-1990s) in G-7 countries. Prescott looks at the wedge in the first order condition governing labor supply in a calibrated version of the growth model extended to include labor taxes. He finds that differences in hours worked are consistent with differences in labor taxes across time and countries. Ohanian et al. (2006) extend Prescott’s work to more countries and more time periods, but again focus on wedges in the static first order condition. They find that wedges are much smaller in a model with taxes than in the model without taxes.



2



In this paper, rather than focusing on the static first order condition, I solve the entire model given tax rates and productivity growth. When the consumption-output ratio is not exogenous, additional mechanisms and productivity growth need to be included in the model to generate hours series like those observed in the data. Important mechanisms are substitution between home and market production and subsistence consumption. Home production propagates changes in tax rates and productivity growth to changes in market hours in two ways. First, home production adds an extra margin to the household market labor supply decision. In the standard framework, the household has two uses of time: market work and leisure. If labor taxes are added to the model, then households shift time away from market work to leisure. Home production gives the household a third, utility producing alternative. Distortionary labor taxes then lead to a reallocation of time between market work, leisure and home production. This allows the possibility for tax rate changes to have a stronger effect on market labor supply than in the standard model. Second, productivity growth differentials in the home and market sectors also influence the labor supply decision. If time and goods in the home sector are substitutes, a higher growth rate in market sector productivity, manifested by higher real wages, leads the household to shift time away from home production into market work. Several papers have stressed the importance of home production. On the empirical side, Freeman and Schettkat (2002,2005) and Ragan (2005) document that the economies of Continental Europe spend more time engaged in home production than does the United States. Davis and Henrekson (2004) show that in OECD countries with high labor taxes, those market sectors with better home-produced substitutes show the largest decrease in hours. On the theoretical side, Ragan (2005) and Rogerson (2007) analyze labor taxes in models with home production. Ragan considers the implications of her model for recent cross-sections of hours worked. Rogerson considers market work at two points in time for effectively two countries. Relative to these papers, this paper considers the time series 3



implications for a large set of countries in a truly dynamic model with a richer set of driving forces. Another important mechanism is subsistence consumption. Subsistence consumption in the growth model propagates productivity growth to market hours by generating an income elasticity of the market produced consumption good less than one at low levels of income. This implies as the market productivity grows, time spent working in the market sector declines. While subsistence consumption is not likely a major factor influencing hours in the United States over the period 1960 to 2003, many European countries in 1960 had income per capita less than one half of the United States. This implies that subsistence consumption influenced hours in these economies as they grew. The model presented in this paper successfully captures the overall change and the time series trends in market hours 1960 to 2003 for the majority of the OECD countries studied. For some countries, e.g., United Kingdom and Canada, there are specific episodes in the data where the model does not capture the trends in hours. Isolating these episodes introduces a new issue for future research. Also, given the dynamic nature of the model, the series produced for investment is also examined. The model captures some of the changes in investment, but clearly does not perform as well capturing changes as it does for hours. While I do find that matching the series for investment does not have a great impact on hours, another interesting research issue is raised about the forces that drive investment.
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2



Model



The model is a standard, representative agent neo-classical growth model extended to include home production, government and subsistence consumption. Household preferences are given by:



U=



∞ X



  β log(ct ) + alog(1 − ht ) t



t=0



In the spirit of Becker (1965), ct is a home production function that aggregates market goods (cmt ) with time spent in home production (hnt ):  ct =



ε



ε



 1ε



b(cmt − c¯) + (1 − b)(Ant hnt )



Technological change in the home production function is captured by Ant . The parameter c¯ represents subsistence consumption, and the parameter ε determines the degree of substitutability between the market produced consumption good and time spent in home production. As ε increases, the two become better substitutes. The household also receives utility from leisure (1 − ht ). The fraction of time spent working (ht ) is the sum of time spent working in the market (hmt ) and time spent working in the home sector:



ht = hmt + hnt



There is an aggregate production function that produces output (yt ) using capital (kt ) and market labor: yt = ktθ (Amt hmt )1−θ , where Amt captures technological change in the production of market goods. Output can be
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used either as market consumption or investment (xt ):



yt = cmt + xt



and capital evolves according to:



kt+1 = (1 − δ)kt + xt



where δ is the depreciation rate. There is a government that levies proportional taxes on consumption expenditures (˜ τtc ), τtk ). As in Prescott τth ), and capital income (˜ investment expenditures, (˜ τtx ), labor income (˜ (2004), I assume the government uses tax revenues to finance a lump-sum transfer to the household (Tt ) while maintaining a balanced budget each period: Tt = τ˜tc cmt + τ˜tx xt + τ˜th wt hmt + τ˜tk rt kt



2.1



Equilibrium



I study competitive equilibrium for this economy. With given series for Amt , Ant , taxes and an initial condition (k0 ), equilibrium is a sequence of prices {rt? },{wt? } and quantities {kt? }, {x?t }, {c?mt }, {h?mt }, {h?nt }, {yt? }, {Tt? } such that households, taking prices and taxes as given, maximize lifetime utility subject to their budget constraint, firms maximize profits and the government budget constraint is satisfied each period. Following standard procedures, it is straightforward to derive conditions that characterize equilibrium allocations. Suppressing the “?”s, this yields the following three equations:
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 θ k acεt (cmt − c¯)1−ε 1−θ = (1 − θ)Amt (1 − τth ) b(1 − hmt − hnt ) hmt 



1−b b







(cmt − c¯)1−ε 1−ε A−ε nt hnt



 = (1 −



1−θ θ)Amt







kt hmt



θ



(1 − τth )



θ−1    cεt+1 (cmt+1 − c¯)1−ε kt+1 k cx 1−θ (1 − τt+1 ) + 1 − δ = (1 + τt+1 ) θAmt+1 βcεt (cmt − c¯)1−ε hmt+1



(1)



(2)



(3)



Equations (1) and (2) are the static first order conditions for the optimal allocation of time. Equation (1) shows the marginal rate of substitution between market consumption and leisure is equal to the after-tax return to market work. The tax that distorts this first order condition is the effective tax on labor income:



τth =



τ˜th + τ˜tc 1 + τ˜tc



(4)



Note that the effective tax rate includes both the tax on consumption expenditures and the tax on labor income since both affect the trade-off between leisure and consumption faced by the household. Equation (2) shows that the marginal rate of substitution between time and market goods in home production is also equal to the after-tax return to market work. This equation illustrates the important role of effective labor taxes and market sector productivity relative to home sector productivity in influencing the allocation of time between home and market kt work. In particular, holding fixed, an increase in effective labor taxes leads to a decrease hmt in the right hand side of this equation, implying an increase in time spent in the home sector relative to market consumption. Conversely, an increase in market productivity, Amt , relative to home productivity, Ant , leads to substitution from home time to market goods.
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Equation (3) is the dynamic first order condition. It shows that the marginal rate of substitution between market consumption in period t and market consumption in period t + 1 is equal to the tax-adjusted return to capital. There are two terms that capture the effective tax distortion. The first is the effective tax on capital income:



k τt+1 =



k x τ˜t+1 + τ˜t+1 x 1 + τ˜t+1



(5)



Notice that the effective capital tax is a function of both the tax on capital income and the tax on investment expenditures. The second tax distortion is:



τ cx =



x ) (1 + τ˜tc )(1 + τ˜t+1 −1 c x (1 + τ˜t+1 )(1 + τ˜t )



(6)



Note that this tax distorts the return to capital only if the tax distortion on consumption, (1 + τtc ), grows at a different rate than the tax distortion on investment, (1 + τtx ).



2.2



Balanced growth competitive equilibrium



A positive value for c¯ implies that a balanced growth path in this economy can only exist asymptotically. Along a balanced growth path, asymptotic or otherwise, hmt , hnt are constant and kt , cmt , and yt grow at constant rates. I choose to consider a balanced growth path with positive values for both hnt and hmt .1 On such a path, taxes must be constant market and home productivity must grow at the same constant rate: Amt+1 Ant+1 = = (1 + g) Amt Ant 1



(7)



Ngai and Pissarides (2006) have a model with a home sector where home productivity grows at a lower rate than market productivity. In their model, the home sector disappears asymptotically.
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Under these conditions, all growing variables grow at rate g. I denote variables divided by growth factors with a ˆ. Using equations (1) - (3), it follows that the balanced growth competitive equilibrium satisfies:



 ˆ θ aˆ cε cˆ1−ε k m 1−θ = (1 − θ)Aˆm (1 − τ h ) b(1 − hm − hn ) h 



1−b b







cˆ1−ε m 1−ε Aˆ−ε n hn







1−θ = (1 − θ)Aˆm



 ˆ θ k (1 − τ h ) hm



 ˆ θ−1 k 1 1−θ ˆ (1 − τ k ) + 1 − δ (1 + g) = θAm β hm



3



(8)



(9)



(10)



Calibration



The model is calibrated to the United States over the period 1960-2003. It is standard practice when calibrating this type of model to assume that the United States is on a balanced growth path. There are three main problems with that assumption in this case. First, labor taxes trend upward over the period 1960-2003. Second, this model has a subsistence consumption term implying a balanced growth path only exists asymptotically. The third and hmt most important issue is that the ratio displays a substantial upward trend. Specifically, hnt although market hours have remained relatively flat, home hours have declined significantly. This has been documented by Ramey and Francis (2006) and Aguiar and Hurst (2006). These authors estimate that market hours have increased 28% to 38% relative to home hours. These three issues necessitate a modification of the standard calibration procedure. However, in what follows I show that with some modification, it is still possible to apply a standard method.
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Instead of assuming the United States is on a balanced growth path for the period 1960 - 2003, I assume that it is converging to a balanced growth path. Specifically, I assume that both market productivity growth and taxes are constant from 2004 on. I assume that Ant grows at constant rate g˜ from 1960 to 2010, although I do not impose that this is the same as growth in market productivity. In fact, as will be shown later, in order to generate the decline in home hours observed in the data, a growth rate for Ant that is different than the growth rate of Amt is necessary. From 2010 onward, the growth rate of Ant is equal to the growth rate of Amt 2 . Having pinned down the asymptotic behavior, I can then solve for the transitional dynamics over the period 1960 - 2003. My calibration strategy is to require that the model match several moments from the data over this period, even though the economy is not on a balanced growth path.



3.1



Parameter calibration



In this subsection, I describe the procedure used to calibrate the model parameters. Details about the data are located in the appendix in section A.1. My calibration strategy is as follows: I set values for θ, g and ε that can be determined without solving the model. I then jointly calibrate a, b, β, c¯, δ and g˜ to match specific moments in the data. The details follow. I set θ = 0.3. This is consistent with payment to capital over the period 1960 - 2003 calculated using data from Bureau of Economic Analysis (2007). I assume that g is equal to the average growth rate of Amt over the period 1980-20033 which equals 0.016. 2



I could assume that the growth rate of Ant is equal to that of Amt from 2004 onward, but given my assumption of constant growth 1960-2003 this would require a discontinuous jump in the growth rate of Ant in 2004. The expectation of this jump could impact variables previous to 2004. The choice of year 2010 is unimportant as long as it is far enough ahead of 2004 so that the expectation of a sudden change in growth rate does not impact any variables over the period 1960 to 2003. 3 I use 1980 to 2003 average since tax rates are roughly constant over this period and growth in Amt is roughly constant. Calculation of Amt requires a value for θ and δ. The values used are the same values from this section. See appendix for details.
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I set ε = 0.5, which implies an elasticity of substitution between market and home produced goods is equal to 2. Several papers provide estimates of the elasticity of substitution between home and market goods. Using microeconomic data, Rupert et al. (1995) estimate this elasticity to be between 1.6 and 2 depending on the demographic group. Also using micro data, Aguiar and Hurst (2005) estimate the elasticity of substitution equal to 2. Using macro data, Chang and Schorfheide (2003) estimate elasticity equal to 2.3 and McGrattan et al. (1997) estimate it to be 1.8. My choice of ε = 0.5 is consistent with the findings from both micro and macro data. It remains to jointly calibrate values for a, b, β, c¯, δ and g˜. While it is true that the choice for any one parameter will affect the series generated by the model and therefore the value of the other parameters, in what follows I will associate parameter choices with the moments in the data to which they are most related. I choose a value for δ so that the xt by the model over the period 1980-2003 matches the average average value produced for yt observed in the data for the same period 4 . I choose a value for β such that the average after-tax real rate of return to capital over the same period is 4.2%. I choose a, b, g˜ and c¯ jointly to target hours worked in the market and the home sector. If the model was being calibrated with a balanced growth path assumption, parameters a and b would be chosen to pin down the constant values of hmt and hnt along the balanced path. The non-balanced growth path dynamics in hours are for the most part generated by a positive value for c¯ and a choice of g˜. I choose a, b to match averages in market and home hours over the period 1960-2003 and I choose c¯ and g˜ to generate the change in market and home5 hours as observed in the data. Table 1 shows the calibrated parameter values. 4



Because my interest lies in low frequency changes in hours worked, when simulating the model I feed in smoothed series for Amt and all tax rates. These series are smoothed using a Hodrick-Prescott filter with smoothing parameter equal to 100. 5 I target the change in home hours 1965 to 2003 since 1965 is the first year that the time use surveys become available. This type of data is considered to be the most reliable source for home production time. Prior to 1965, series for home hours was constructed from a collection of other surveys
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a 0.91



Table 1: Calibrated parameter values b β c¯ δ ε g g˜ 0.54 0.97 0.47 0.56 0.50 0.016 0.0041



θ 0.30



Figure 1 shows the series generated for the share of time spent working in the market and at home along with their counterparts in the data. Several remarks are worthwhile at this point. First, as noted earlier, the current analysis abstracts from cyclical fluctuations, so it is not surprising that the model does not capture these fluctuations observed in market hours data. In particular, the model does not capture the sharp drops in hours worked associated with the recessions in the 1970s and early 1980s. Additionally, the model does not capture the large increase in hours during the 1990s and the subsequent fall after 2000. As time passes and more data is collected it appears that the increase in hours in the 1990s is best interpreted as temporary. The most-recent expansion has not seen hours climb anywhere near the levels of 20006 .
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Simulations for OECD countries



I now use the calibrated model to simulate series for 15 OECD countries and compare the time series generated by the model with those in the data. The countries examined in this paper are Australia, Austria, Belgium, Canada, Finland, France, Germany, Italy, Japan, the Netherlands, Spain, Sweden, Switzerland, the United Kingdom and the United States7 . Each economy is assumed to have the same preference parameters a, b, β, c¯ and technology parameters θ and δ. Tax and productivity series are country specific. 6



McGrattan and Prescott (2006) provide an explanation for this temporary increase in market hours and subsequent return to early 1990s levels. Technological change in certain industries over this period led to an increase in research and development and uncompensated hours worked. Both of these activities are considered by the authors to be intangible investment, but are not recorded as such using standard accounting measures. 7 The sample of countries is limited to those for which comparable tax measures are available
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Figure 1: Hours



(a) Market hours



4.1



(b) Home hours



Driving forces



As stated in the introduction, the forces that drive changes in market hours are changes in tax rates and growth in the market and home sector productivity. In the following sections, I describe the tax and productivity series used for the OECD countries.



4.1.1



Tax series



Tax series for each country come from McDaniel (2007). Taxes calculated in McDaniel (2007) are average tax rates and are reported for the period 1950-2003. Other papers provide average tax series e.g., Mendoza et al. (1994) and Carey and Rabesona (2002), but the McDaniel series has the advantage of covering the most countries for the longest time period8 . As for the United States, after 2003 it is assumed that taxes remain at their 2003 levels for all countries9 . Figures 3(a) and 3(b) show the effective labor and capital tax series used for all countries. For all countries and years, τtcx is effectively zero so this series is not shown. A 8



McDaniel (2007) tax series were also used in Ohanian et al. (2006) For the majority of countries in the study, tax rates cease to increase in the few years prior to 2003, so this assumption is reasonable 9
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Figure 2: Effective tax rates



(a) Labor



(b) Capital



look at the figures shows that most countries experience an increase in labor tax rates over this period. Increases in the United States and Australia are relatively modest while the increase in European countries tends to be greater. A notable exception is the Netherlands. This economy shows a decline in tax rates in post-1980 the period where most countries experience an increase until about 1995. Comparing figure 3(a) to 3(b) shows that the crosscountry dispersion in labor tax rates is much greater than for that of capital taxes. Also, capital taxes have not increased as much as labor.



4.1.2



Market productivity series



Series for Amt for each country are calculated in the same fashion as for the United States. The calculation is described in appendix A.2 and figure 4(a) displays Amt for all countries studied. Many countries narrow the productivity gap relative to the United States by 2003. Exceptions are Australia, where relative productivity remains constant, and Canada and Switzerland experience a relative decline. The series for Amt terminates in 2004. Figure 4(a) shows that most countries experience 14



a leveling off relative to the United States by that point. I make the assumption that Amt grows at the same rate as the United States after 2004. This implies that Amt relative to the United States is constant after 2004.



4.1.3



Home productivity series



I do not have data to directly calculate a series for Ant for each country. As a reasonable starting point, I assume productivity catch-up relative to the United States in the home sector resembles that experienced in the market sector. A look at figure 4(a) shows that most countries reach a maximum relative to the United States by 1995. In the mid-1990s, along with the boom in market hours, the United States experiences a boost in market productivity growth. Many of the other OECD countries do not experience such a boost. Consistent with my calibration for the United States economy, I assume that the post-1995 productivity boom was specific to the market sector. Hence I assume for a given country j:



Ajnt =



Ajmt U SA A AUmtSA nt



(11)



up until 1995. After 1995, I assume that home sector productivity relative to the United States in country j is constant at the 1995 level. This implies that home sector productivity relative to market sector productivity is the same across countries. Figure 4(b) shows the series Ant for all contrives.



4.2



Implications for cross-country changes in hours



For each economy, given productivity and tax series, I simulate time series using the model. In order to do this, I must choose an initial condition for capital stock. As in section 3, I pick the capital stock in 1950 that is consistent with investment behavior subsequent to 1950. To avoid any effects associated with the choice of initial condition, I simulate the model from 15



Figure 3: Productivity Series



(a) Am logscale



(b) An logscale



1950 onward but I only report results from 1960 onward. By 1960, the effects of the choice of initial condition have effectively vanished. It is important to note at this point that the model is simulated and calibrated using average tax series. In equations (1) and (2), the appropriate tax measure is really the marginal tax rate. If the relationship between marginal and average taxes is constant across countries and time, this does not pose a series issue. There is good reason to believe that this relationship is not constant across countries. If this is true, then using average instead of marginal tax rates will potentially bias the levels of hours worked across countries. For this reason, I focus on changes in hours worked for each country relative to its 1960 value. I do implicitly assume that the relationship between marginal and average taxes is constant over time for a give country. While this seems a reasonable starting point, it is of future interest to develop time series for marginal taxes and evaluate the potential importance of this channel.



16



4.2.1



Overall change in market hours



In this subsection, I examine the model’s implications for the overall changes in market hours worked between 1960 and 2003. The next subsection will examine the time series path of changes. Table 2: Change in hours 1960-2003 Data Model AUS -1.87% -6.60% AUT -34.38% -32.65% -28.89% -35.23% BEL CAN 8.41% -13.48% -30.56% -44.19% FIN FRA -34.77% -26.64% DEU -32.28% -28.86% -20.4% -39.12% .ITA JPN -18.28% -29.07% NLD -20.13% -19.26% ESP -13.53% -34.33% SWE -17.17% -42.28% -17.31% -25.27% CHE GBR -23.68% -10.54% 6.12% 6.12% USA Average -18.58% -25.42% Table 2 shows the change in market hours from 1960 to 2003 generated by the model and the change in the data for the 15 countries in my study. The average decline in the data is about 18.5% and the model generates an average decline of about 25%. The direction of change generated by the model is the same as observed in the data for all countries except Canada. In the data, market hours for Canada increase by about 8% while the model predicts a decline of about 13.5%. The correlation between the change in market hours generated by the model and the data is about 0.66. Table 2 displays a very rough comparison of the market hours generated by the model and the data. Based on this rough comparison, the model appears to do a good job in capturing
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the overall change in market hours in many countries. For the countries where the model generates a change in hours outside of ten percentage points, save the United Kingdom, the model generates a decline in hours greater than that observed in the data. Notice that the model predicts a decline in hours greater than ten percentage points of what is observed in the data for these for Finland and Sweden. Specifically for Sweden, labor taxes increase to the highest level of all countries and hours decline by one of the lowest amounts. There is an existing literature that studies hours in Scandinavian countries. Rogerson (2006) proposes an explanation for the lack of decline in hours in the face of high taxes. Rogerson argues that all government spending in Scandinavian countries is not equivalent to a lump-sum transfer to the household and that some of the government spending provides incentive for the household to engage in market work. This hypothesis is supported by Ragan (2005). Since the model described in section 2 does not account for different types of government spending, it is of no surprise that the model generates a decline in market hours in Finland and Sweden much greater than observed in the data. In view of this previous literature, I omit discussing time series predictions of the model for Finland and Sweden. In the next section, I explore the time series for market hours generated by the model with those in the data. For countries where the overall change in market hours generated by the model and the data are similar, looking at the time series will show if the timing of the changes is also consistent with the data. For the countries where the model generates an overall change in market hours is substantially different than in the data, a closer look at the time series will determine if there are specific episodes in the time series where the data and the model diverge as opposed to inconsistency in the series over the whole period.
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Figure 4: Hours worked relative to 1960



4.3



Time series of market hours relative to 1960



Recall from table 2 that the model generates an overall change in hours within ten percentage points of the data for Australia, Austria, Belgium, France, Germany, Japan, the Netherlands, Switzerland and (trivially) the United States. Figure 4 shows the time series evolution in hours for these countries. A closer look at the time series in figure 4 shows that for Australia, Austria, Belgium, France, and Germany, not only does the model capture the overall change in hours, but also that the entire time series produced by the model is fairly in line with the data.
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The model generates an overall decline in hours for the Netherlands that is almost exactly what is observed in the data. The time series generated for the Netherlands in Figure 4 shows the model generates a series for market hours that declines until the late 1970s and subsequently increases by about 10 percentage points by 2003. The data show a similar pattern, but the model generated series reaches its minimum about five years ahead of the data. At first glance, it appears the model is off in predicting the timing of changes in market hours, however I argue that this is an artifact of smoothing the tax series. The Netherlands is the only country where labor tax rates decline significantly at some point over the period 1960 - 2003. The smoothed series for labor taxes used to simulate the model peak in 1979, and then decline until 2003 (after which they are assumed constant). The model predicts that market hours worked reach a minimum in the same year labor taxes reach their maximum. However, the un-smoothed series for taxes exhibits a peak in 1984, the same time market hours in the data reach their lowest point. The smoothing issue shown here does not affect other countries’ simulations as no other country experiences a reversal in tax policy to the extent seen in the Netherlands. Switzerland and Japan are the other two countries where the overall decline in hours generated by the model is within ten percentage points of the data. A closer look at the time series for Switzerland in figure 4 shows the model generates a series for market hours that gradually declines to just under 80% of the 1960 level by 2003. The data show that over the period 1975 to 1985 there is a dip in hours and recovery that is not captured by the model, but aside from that the two series are close. The figure for Japan shows the model and the data following a similar trend until about 1975. Over the period from 1975 to the early 1990s, the data show market hours remain relatively flat while the model predicts a decline of about 15 percentage points. Post -1990, the model predicts hours to remain flat and the data displays a very slight decline.
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Figure 5: Hours worked relative to 1960



Countries where the model generates a change in hours outside of ten percentage points of what is observed in the data are the United Kingdom, Finland, Sweden, Canada, Italy and Spain. The time series for these countries are shown in figure 5. As mentioned previously, I omit discussion of Finland and Sweden. The United Kingdom is the only country where the model under-predicts the decline in hours by more than ten percentage points. Figure 5 shows that the time series generated by the model is right in line with the data until about 1980. After 1980 there is a drop in hours in the data not captured by the model. In the early 1990s, hours begin a gradual increase. The model generates a similar increase over this later period. Save for the period 1980 to the early 1990s the series generated by the model and the data are close. The evolution of market hours worked in Spain have been studied previously by Conesa and Kehoe (2004). They construct a growth model with taxes to examine the change in hours 1970-2000. Their model produces the decline in hours over that time period driven primarily by changes in labor tax rates. Figure 5 shows the baseline model predicts a relatively steady drop in hours from 1960 to 2003. The data series does not begin its decline until after 1970 21



and reaches a low point in the late 1990s after which it begins a dramatic increase. While the magnitude of this overall decline is captured, the patterns in the data are not reproduced by the model. I conclude for Spain that while labor taxes and productivity growth can explain the overall decline in market hours to their lowest point in the data, there are clearly some forces potentially unique to Spain that are missing in this model. The conclusion for Italy is much like that for Spain. Overall hours decline in Italy, and figure 5 shows the model generating a series for hours with an obvious downward trend. However, the shape of the series produced by the model is not similar to what is observed in the data. Canada is the only country where the model predicts a decline in hours and while the data show an increase in hours. Figure 5 shows that the data series and the time series produced by the model are in agreement until the late 1970s. The decline generated by the model in the 1980s is driven primarily by the steep growth in labor tax rates over the period 1980 - 1995. After 1995, labor tax rates fall and the model and the data both display an increasing trend in hours. The events or policies that lead to hours remaining steady over the period 1980 - 1995 in the face of high effective labor income tax growth and flat productivity relative to the United States are not accounted for in this model. However, save for this 15 year period, the series produced by the model and the data display very similar trends. In summary, while there episodes in Canada and the United Kingdom that require further research and more needs to be understood about the Spanish and Italian economies in order explain the shape of hours observed in the data, for the majority of the countries studied, the model generates an overall change and time series evolution in market hours that is consistent with what is observed in the data
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4.4



Changes in home hours and leisure



In this subsection, I examine the changes in time spent in home production and leisure across countries. Unlike market hours, I do not have a time series of data on time spent on home production and leisure for countries outside the United States. For this reason, I report only the change generated by the model. Table 3 shows the change in home hours, market hours and leisure relative to 1960 produced by the model. In Austria, Belgium, France and Germany the model generates a steep decline in market hours and the data show a similar decline. Consider the case of France, the model predicts a decline in market hours of about 26%. Home hours decline by about 2% and leisure increases by12%. Compare this to the United States where market work increases by 6% home hours decline by 19%, and leisure increases by 8%. There are several forces at work. Productivity in the market sector relative to the home sector is assumed to be the same for both France and the United States. While in the United States the relatively lower growth of home sector productivity relative to market productivity leads to a shift to market work, the effect of the increasing labor taxes counteracts this force in France and therefore this shift occurs to a much smaller degree. This leads to the steady level of home work observed in France while market hours decline. France also begins in 1960 with market productivity at about 60% of the United States level and by 1995, France catches up to the United States. As market productivity grows in France, the effect of subsistence consumption is lessened and time is shifted away from market work to leisure. This drives the model prediction of an overall increase is leisure in France relative to the United States. A similar analysis applies to the other countries. Change in market hours relative to home hours depends on whether or not the effect of labor tax increases dominates the effect of the differential in productivity growth between the home and market sectors. The increase in leisure is influenced by how much the economy has grown relative to its 1960 level.
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Table 3: Allocation of time relative to 1960 Home Market Leisure AUS -10.57% -5.66% 8.78% AUT 2.80% -32.85% 14.30% 6.52% -35.22% 12.29% BEL CAN -3.75% -11.43% 7.32% 13.78% -44.94% 16.51% FIN FRA -1.84% -25.98% 12.08% 0.42% -28.89% 13.50% DEU ITA 10.15% -38.51% 13.41% 11.81% -28.93% 14.64% JPN -3.55% -17.80% 9.56% NLD ESP 9.76% -34.99% 19.01% 10.04% SWE 10.88% -41.33% CHE 5.77% -22.66% 8.67% -8.10% -10.68% 9.69% GBR 6.12% 7.83% USA -19.08%



5



Driving Forces



The model described in section 2 includes four driving forces that may influence changes in hours. These are effective labor income taxes, effective capital income taxes, market productivity growth and home sector productivity growth. In this section, I isolate these forces by examining the series generated by models with some driving forces eliminated. In section 5.1, I simulate the model with constant labor and capital rates and in section 5.2, I simulate the model without the productivity catch-up to the United States experienced by most countries.



5.1



Models with constant tax rates



It has previously been argued by Prescott (2004) and Ohanian et al. (2006) and that changes labor tax rates are a very important determinant of the changes in hours found in crosscountry data. However, there has been little emphasis on the effect of capital taxes on
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AUS AUT BEL CAN FIN FRA DEU ITA JPN NLD ESP SWE CHE GBR USA Average



Data -1.87% -34.38% -28.89% 8.41% -30.56% -34.77% -32.28% -20.4% -18.28% -20.13% -13.53% -17.17% -17.31% -23.68% 6.12% -18.58%



Table 4: Effect of taxes Const. τ h , τ k Const. τ h 13.84% 10.40% -3.23% -4.87% 4.3% -0.45% 12.47% 11.71% -1.23% -5.71% -0.27% -2.3% -4.73% -3.47% 4.47% -2.45% -15.2% -15.63% 10.32% 5.56% -8.19% -11.56% 12.65% 7.29% 3.91% 0.04% 8.66% 5.03% 16.52% 18.12% 3.62% 0.78%



Const. τ k -2.43% -31.26% -31.46% -10.57% -41.8% -24.03% -28.83% -33.5% -29.22% -13.52% -32% -37.9% -19.31% -7.23% 4.77% -22.55%



Baseline -5.56% -32.52% -34.92% -11.28% -44.63% -25.66% -28.57% -38.23% -28.59% -17.54% -34.72% -41.1% -22.45% -10.49% 6.12% -24.68%



hours10 . Here I try to isolate the effect of each tax individually. For the first case, I hold effective labor and capital taxes at their 1960 levels. For the second case, I hold labor taxes constant at their 1960 levels and allow capital taxes to vary. For the third case, I hold capital taxes constant at their 1960 levels and allow labor taxes to vary. In all three cases, productivity growth and calibrated parameter values are the same as in the baseline model. Table 4 shows the results. The change in hours generated by the model with both tax rates constant is labeled with “Const. τ h and τ k ”, with constant labor tax rates labeled “Const. τ h ”, and constant capital tax rate is labeled with “Const. τ k ”, also shown is the data and the change in market hours generated by the baseline model. 10



Conesa and Kehoe (2004) do asses the role of capital taxes in their study of Spain
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From the table, it is clear that a model where labor tax rates are held constant fails to generate the declines in market hours observed in most of the countries. Two notable exceptions are Japan and Spain. Even with constant labor taxes, hours decline in these countries due to the low initial levels of market productivity and in the effect of c¯ leads to a decline in market hours. Table 4 shows that changes in labor tax rates generate the bulk of decrease in hours while changes in capital tax rates do not seem to influence hours much at all. Recall figure 2 in section 4 showing greater increases in labor tax rates for most countries. For the vast majority of countries, labor tax rates increase significantly more than capital tax rates. One exception is Belgium. In Belgium, labor tax rates increase by 21 percentage points and capital tax rates increase by about 17 points. The fourth column of table 4 shows the model generating only a small decline in hours when labor taxes held constant and only capital taxes vary in Belgium. The next column shows that when capital taxes are held constant the model generates a change in hours close to baseline case. Even in Belgium, capital taxes are not an important force driving hours. The mechanisms through which labor taxes and capital taxes affect hours are different. As noted earlier, labor taxes directly distort equation (1) and (2) by lowering the aftertax return to work. Capital income taxes distort equation (3) by reducing the real return to capital. That causes a decrease in the equilibrium capital-labor ratio and therefore indirectly affects market hours. From this exercise, it is apparent that hours are far less sensitive to changes in capital tax rates compared to labor tax rates.



5.2



Productivity catch-up



Most countries experience a productivity catch-up to the United States over the period 1960 to 2003. For this counter-factual experiment, I eliminate productivity growth relative to the United States in both the home and market sectors. I set Amt and Ant to their 1960 levels 26



Table 5: Change in hours 1960-2003 Data No catch-up Baseline AUS -1.87% -6.04% -5.56% AUT -34.38% -23.24% -32.52% BEL -28.89% -29.72% -34.92% 8.41% -9.24% -11.28% CAN -30.56% -38.98% -44.63% FIN FRA -34.77% -17.18% -25.66% -32.28% -18.15% -28.57% DEU ITA -20.4% -33.44% -38.23% -18.28% -11.46% -28.59% JPN NLD -20.13% -16.12% -17.54% -13.53% -22.07% -34.72% ESP SWE -17.17% -40.36% -41.1% -17.31% -13.97% -22.45% CHE -23.68% -8.48% -10.49% GBR USA 6.12% 5.05% 6.12% Average -18.58% -18.89% -24.68% and fix the growth rate of Amt to g and the growth rate of Ant equal to that of the United States. This holds productivity relative to the United States in both market and home constant. Table 5 shows the change in market hours relative to 1960 generated by the model with no productivity catch-up marked “No catch-up” with the data and that generated by the baseline model. The results displayed in the table show that while eliminating productivity catch-up does not have have the dramatic effect that eliminating changes in labor tax rates has, productivity catch-up is still a very important force in the context of the baseline model. Conesa and Kehoe (2004) also perform an experiment where productivity growth is held constant in their model for Spain. They conclude that the market productivity growth in Spain has little effect on market hours. This is not surprising, since their model does not include the important propagation mechanisms of home production and subsistence consumption. In a model with the formerly mentioned mechanisms, productivity catch-up is very important in determining the evolution of market hours. 27



6



Propagation Mechanisms



The model described in section 2 includes a home sector and subsistence consumption. Here I conduct experiments by constructing models without these features and compare the predictions of the alternative model in each case with the baseline model described in section 2.



6.1



A model with a market sector and taxes



In order to evaluate the importance of home production and subsistence consumption as propagation mechanisms for market hours, I construct a model without these mechanisms. Consider a model where the agent has two uses of time: market work (ht ) and leisure. Preferences are similar to those in section 2.



U=



∞ X



β t log(ct ) + alog(1 − ht )



t=0



However, ct here represents only a market produced consumption good and notice there is no subsistence consumption term. The aggregate production function and government are the same same as in section 2. To conserve space, I skip equilibrium definition. The following two equations characterize the equilibrium:  θ ct 1−θ kt = (1 − θ)Amt (1 − τth ) a 1 − ht ht   θ−1  ct+1 kt+1 cx 1−θ k = (1 + τt+1 ) θAmt+1 (1 − τt+1 ) + (1 − δ) βct ht+1



(12) (13)



where τ h , τ k and τ cx are defined in (4) - (6). These equations are standard for characterizing the trade-off between consumption and leisure and the investment decision of the household in a growth model with taxes.
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To calibrate this model, I use the same values for β, δ, g and θ as found in section 3.1 and reported in table 1. The only parameter left to find is a. With only one parameter, I can match only one moment in the data. I choose to find a by targeting the average of market hours ht over the period 1960-2003. This implies a = 1.926. With calibrated parameters a, β, δ, g, θ and series for tax rates and Amt , I simulate the model for the fourteen other OECD countries with an initial condition chosen as described in section 4. Table 6 shows the decline in hours generated by this model, under column “No home,” with the change in the data and the change generated by the baseline model. The average change is closer in the model with no home sector, but this is a bit misleading since the model generates declines greater than in the baseline case in Australia, Canada and the United States where little or no declines are present. In countries that experience a sharp decline in market hours 1960 to 2003, e.g. Austria, Belgium, France and Germany, the model with no home sector under-predicts the decline by five to sixteen percentage points. A closer look at the time series gives information on the timing of the model relative to the baseline model and the overall differences between the series. Time series for the changes in hours for all countries are shown in the figure 6 in the appendix. The generated by this model are labeled “no home.” The time series show the pattern of market hours generated to be quite different in most cases to that generated by the baseline model. In the countries where the baseline model does well, the model with no home production and subsistence consumption performs noticeably worse over the whole time series. This leads to the conclusion that home production and subsistence consumption are important mechanisms through which tax changes and productivity growth act to influence market hours. In the next section, I reintroduce home production and exclude subsistence consumption.
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Table 6: Decline in hours 1960-2003 Data No home Baseline AUS -1.87% -11.96% -5.56% AUT -34.38% -21.45% -32.52% -28.89% -24.9% -34.92% BEL CAN 8.41% -14.77% -11.28% -30.56% -30.5% -44.63% FIN FRA -34.77% -18.57% -25.66% -32.28% -19.18% -28.57% DEU ITA -20.4% -28.35% -38.23% -18.28% -12.7% -28.59% JPN -20.13% -16.48% -17.54% NLD ESP -13.53% -23.98% -34.72% -17.17% -34.14% -41.1% SWE CHE -17.31% -19.54% -22.45% -23.68% -10.98% -10.49% GBR 6.12% -7.62% 6.12% USA Average -18.58% -19.68% -24.68%



6.2



A model with home production and no subsistence



Here I evaluate the importance of subsistence consumption by examining a model with home production excluding subsistence consumption. This is the model in section 2 with preference, technology and government identical save c¯ = 0. The equilibrium definition and equations that characterize the equilibrium are the same as in section 2. To calibrate this model, I follow the same procedure as in section 3. However, since I am forcing c¯ = 0, I cannot match one of the moments in the data. I choose to match the average value for home hours, but forgo matching the trend. The leads to parameter values for β, δ, g and θ the same as the baseline case shown in displayed in 1. Parameter a = 0.845, b = 0.566 and g˜ = 0.0073. To simulate the model for other countries, I make the same assumption as in section 4 about the relationship between Ant and Amt relative to the United States. With home productivity, market productivity and taxes, I simulate the model for each country using an initial condition chosen as described in 4. Table 7 shows the change in hours generated by 30



Table 7: Decline in hours 1960-2003 Data c¯ = 0 Baseline AUS -1.87% -4.68% -5.56% AUT -34.38% -20.98% -32.52% -28.89% -28.37% -34.92% BEL CAN 8.41% -13.49% -11.28% -30.56% -36.38% -44.63% FIN FRA -34.77% -15.34% -25.66% -32.28% -16.86% -28.57% DEU ITA -20.4% -33.53% -38.23% -18.28% -16.97% -28.59% JPN -20.13% -12.23% -17.54% NLD ESP -13.53% -26.81% -34.72% -17.17% -41.3% -41.1% SWE CHE -17.31% -24.97% -22.45% -23.68% -4.32% -10.49% GBR 6.12% 6.12% 6.12% USA Average -18.58% -19.34% -24.68% this model, under column “¯ c = 0,” with the change in the data and that generated by the baseline model. When c¯ = 0, declines in market hours worked are not as sharp. For countries with that experience steep declines in market hours e.g., Austria, France, Germany, and the Netherlands this model under-predicts the decline in hours by 8 to 19 percentage points. A closer look at the time series in figure 6 (these series market “cbar = 0”) shows that in many countries the model with c¯ = 0 displays a different pattern than the data and the baseline model. For countries that experience steep declines in the data, the series generated by the model with c¯ = 0 exhibit shallower patterns. Consider France and Japan. While the series generate by the model with c¯ = 0 is shallower, it also displays patterns not seen in the data or generated by the baseline model. From this experiment, I conclude that subsistence consumption is an important mechanism that propagates changes in productivity and taxes through market hours. It is worth noting at this point that for all simulations, agents are assumed to have perfect 31



foresight over tax and productivity changes. Relaxing this assumption has little effect on the path of hours



11



. Also worth noting is that the focus of this paper has been on hours,



but the model also produces a series for investment as well. Without reporting results, the model fails to capture the patterns in the investment-output ratio observed in the data. The following question naturally arises: if the model were to properly account for investment, what would that mean for its prediction for hours? If the model is forced to generate the pattern in the investment-output ratio observed in the data, the overall impact on hours is small12 . The time series generated is shown in 6 in the appendix under the heading “match x . y
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Conclusion



In this paper, I study the driving forces influencing market hours in selected OECD countries to be changes in labor tax rates and productivity growth is the home and market sectors. The forces are propagated through two key mechanisms: home production and subsistence consumption. I show that both productivity catch-up and changes in labor tax rates are quantitatively important in accounting for changes in hours for many countries as observed in the data. I show there is an obvious difference in the patterns of market hours generated by models that exclude the key mechanisms of home production and subsistence consumption compared to the model that includes these features. The model successfully captures the overall change and time series trends in market hours for the majority of the OECD countries studied. The countries with episodes where the model does not account for the trends in hours present future research opportunity. This paper provides several areas for future research. There are some countries and time periods where the model fails to capture the patterns observed in the data. Specifically, in 11 12



The specific details of this experiment are omitted, but included in the longer version of the paper See previous footnote
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Canada over the period 1980 to 1995 the model generates a decline in market hours while the data display an increase and in the United Kingdom from 1980 to 1995 the model generates an increase in market hours where as the data show a decline. A deeper look into the forces driving hours in these countries may help explain these episodes. Also, Italy and Spain show patterns in the data not generated by the model. It may be of interest to explore whether or not there are special conditions in these economies that generate this patterns or if there are anomalies in the data. For the whole set of countries, the driving forces influencing investment are not accounted for in this paper. Additional research is required to understand many of the patterns observed in the data. Finally, this paper focuses on the changes in variables relative to 1960. Without marginal tax series, nothing can credibly be said about the levels of hours and investment. Research devoted to the construction of a long time series of marginal tax rates would allow this analysis to include level predictions.
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A



Data Notes



The following subsections describe data used for calibration, the calculation of Amt , data used to calculate population series for the time endowment and investment output ratio across countries.



A.1



Calibration data



The calibration procedure requires data series for taxes, population, real output, aggregate market hours, aggregate home hours, capital stock and the investment-output ratio for the United States. McDaniel (2007) provides tax series for consumption and investment expenditures and labor and capital income for the United States and all other countries examined in this paper from 1950-2003. The calculation methods of τtc and τtx imply τ cx ≈ 0. Calculation of the market productivity series Amt requires a real output series, an aggregate market hours series, and a series for capital stock. My measure of output is chained 36



real GDP from Heston et al. (2006). Since indirect business taxes are a component of gross domestic product but not truly part of output, I adjust the GDP series to be net of indirect taxes. The series for aggregate hours is taken from GGDC (2007). Capital stock is calculated using a perpetual inventory method, and the real investment series from Heston et al. (2006) and an initial condition. The investment series is also adjusted to be net of taxes. The calculation of Amt is described in detail in the appendix. Since the changes over long periods of time are the focus of this paper, all productivity and tax series are filtered to remove business cycle fluctuations. The series Amt and tax series are smoothed using a Hodrick-Prescott filter with smoothing parameter equal to 100. In the model, hmt is the fraction of the time endowment the household spends working in the market. To find a representation of the time endowment in the data, I assume each member of the working-aged population, population aged 15-64, has a total of 100 hours a week (or 5200 hours a year) of discretionary time. Population series is from OEC (2007). To find the fraction of time spent working, I divide aggregate annual hours worked in the market by the annual time endowment. Time spent working in the home sector is represented by hnt in the model. Ramey and Francis (2006) provide estimates for time spent in home production in the United States from 1900 onward. They consider following activities to be home production: purchasing goods and services, care of family members, cleaning, maintenance of house and grounds, preparing and clean-up of meals, and making, mending and laundering clothes. Ramey and Francis report average hours per week spent engaged in home production by individuals aged 18-64. They use several sources to construct this series. From 1965 on, the primary sources are time use surveys. I consider this type of data to be more reliable, and the average home production hours estimate for persons aged 18-64 from 1965 onward for calibration13 . 13



Aguiar and Hurst (2006) also measure home production over time in the United States 1965 to 2003. . Ramey and Francis use the same data sources for these years. I choose to calibrate using Ramey and Francis data as they have adjusted the population closer to what I use for market hours
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I divide this series by the time endowment to get a measure for hnt .14 In the model,



xt yt



is the ratio of private investment expenditures net of taxes and aggregate



output. For investment expenditures, I use gross private fixed investment as reported by U.S.Bureau of Economic Analysis (2007). Investment series from this source are reported after taxes. I adjust the investment series to be net of taxes using tax rates reported in McDaniel (2007). For the denominator, I use current price Gross Domestic Product less taxes on consumption and investment expenditures from the same source as my measure of output. I report the ratio of investment to output using current prices because the model does not account for the changes in the price of investment relative to output that might drive fluctuations in constant price investment relative to constant price output.



A.2



Amt calculation



In the model described in section 2, there is an aggregate production function that takes the form yt = Amt ktθ h1−θ mt With this formulation, Amt =



yt 1−θ ktθ hmt



Since the model is a representative agent model, yt , kt and hmt are per capita averages. Since the data are consistently available in aggregates, I calculate Aimt , where i denotes the country, using aggregate series which I denote with capital letters. In each period,



Aimt =



Yti Kti θ Hti



14



1−θ



Average hours worked for population aged 15-64 is used for market hours, a series for home hours aged 15-64 should be slightly different than the series for population aged 18-64, but the difference should be small and level.
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Where Yti is real output, Kti is capital stock and Hti is aggregate hours worked. Parameter θ is the capital share. The capital share is assumed to be the same in all countries. I set θ = 0.3, chosen to be consistent with payment to capital in the United States over the period 1960 - 2003. Data for Yti and Kti come from Penn World Tables 6.2, Heston et al. (2006). The series for real output is Real GDP per capita (Constant Prices:Chain series) times the Population series. There are no explicit series provided for Kti . Capital stocks are calculated using a perpetual inventory method where



i = Xti + (1 − δ)Kti Kt+1



The series Xt are a real investment series and δ is a depreciation rate. The value for δ is assumed to be constant and the same for all countries and is set to the value from table 1. The series Xti are calculated from Investment share of RGDPL reported in the Penn World tables times Yti for each year. I have no information on initial capital stock. Since Yti and Xti i are available in 1950, I choose a value for K1950 such that the capital output ratio is equal



to 1.65 in the United States and 1.2 in the other OECD countries. I choose a lower value for the capital-output ratio for other countries to account for war damage etc. The series for Kti are then calculated from 1951 to 2004. The earlier values forKti are sensitive to the i choice for the value of K1950 , but by 1960, Kti is nearly independent of the initial condition.



The series Hti are calculated from GGDC Total Economy Database, GGDC(2007). The Total Economy Database provides a series for hours per employee per year and total employment for years 1950 onward. The series hours per employee is complete for all years and countries. Total employment is available in 1950, but has missing data points for some countries15 until 1960. After 1960, series for employment are complete in all countries. I assume a linear trend between missing data points for employment in countries where relevant. 15



Australia, Austria, Belgium, Finland, France, Italy, Japan,Spain, Sweden, Switzerland, and the United Kingdom
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Aggregate annual hours and then calculated by multiplying yearly hours by employment. With a series for Yti , Kti and Hti , Aimt are calculated for each country 1950 to 2004. I SA = 1. Because series for normalize series for Aimt in all countries such that the value for AUm1960



Amt are affected by the choice for K1950 and series for Ht are incomplete for some countries up to 1960, results presented in the paper are from 1960 onward. Simulations begin in 1950, but the 1960 onward results are virtually independent of choices for initial capital stock and assumption about trend in employment.



A.3



Germany



Penn World Tables 6.2 provide series for Unified Germany from 1970 onward. The GGDC Total Economy database provides an hours series for West Germany 1950 to 1997 and series for Unified Germany 1989 onward. Penn World tables 5.6 has data for West Germany 1950 to 1992. I consider Germany to be West Germany until 1990 and Unified after. For years 1950 to 1990, I use Penn World Tables 5.6 data for West Germany. I denote DEU values from Penn World Tables 5.6 with a ˜. I calculate A˜W according to the method mt



described in the previous paragraphs. I also calculate series A˜UmtSA using Penn World Tables 5.6. I define DEU A˜W mt AˆDEU = t A˜UmtSA t = 1950, . . . , 1989



DEU Series for Unified Germany become available in 1970. I choose a value for K1970 such that DEU K1970 DEU Y1970



=



˜ W DEU K 1970 W DEU ˜ Y1970



DEU DEU and calculate a series for KtDEU from 1970 onward. Using K1990 - K2004 ,



DEU DEU DEU DEU Y1990 - Y2004 and H1990 - H2004 , I calculate ADEU for unified Germany 1990 onward. I mt
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then find16 ADEU mt = AˆDEU t AUmtSA t = 1990, . . . , 2004



I then calculate a complete series for ADEU by multiplying AˆDEU by the normalized AUmtSA mt t when West Germany for t = 1950 . . . 2004. This calculation method leads to a drop in ADEU mt is combine with the east in 1990, but it soon recovers.



A.4



Population



The working aged population is defined as population aged 15-64. Population series are available from the Database on Labour Force Statistics, OEC (2007). Series for some countries are not consistently available until later years. For earlier years, I consult the United Nations World Populations Prospects, Uni (2006). These data are available 1950 onward at five-year intervals. I assume a linear trend in population growth for missing years. When OECD data are available for each countries, I merge the two series. The series merge smoothly for all countries. Germany is West only until 1990 and then jumps to unified there after.



A.5



Investment output ratio



In this section, I describe the investment series used to calculate for OECD countries.



xt yt



as



plotted in figure ??. These are not the same series used to calculate Kti in section 4(a). In the model, xt is interpreted as pre-tax private investment. For each country i, I define P Xti as private investment in period t observed in the data. OECD National Accounts II: Detailed Tables17 provide series for aggregate fixed investment and government fixed investment. I find 16



SA AU is not normalized mt Since no single publication has series from 1960 to 2003, editions of the same title are consulted. Data series from the Bureau of Economic Analysis are used for the United States since one continuous series is 17
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Kti by subtracting government fixed investment from aggregate investment. I do not include inventories in my measure of investment as they are often omitted from the government accounts and represent a small portion of private investment. As a measure of output for each country (P Ytx ), I use GDP less taxes on production and imports (SNA 1993) or indirect taxes (previous SNA) from the same source. I make no adjustment to private output to account for the return on government capital as this is most often reported to be zero and very small otherwise. I adjust P Xti for each country to be pre-tax by using tax rate provided in McDaniel (2007). For each country i, I calculate the private, pre-tax investment to output ratio as xt i P Xti − τtx i P Xti = yt P Yti
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Figure 6: Hours worked relative to 1960



(a) Australia



(b) Austria



(c) Belgium



(d) Canada



(e) Finland



(f) France
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Figure 6: Hours worked relative to 1960 (cont.)



(g) Germany



(h) Italy



(i) Japan



(j) Netherlands



(k) Spain



(l) Sweden
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Figure 6: Hours worked relative to 1960 (cont.)



(m) Switzerland



(n) United Kingdom



(o) United States



45



























[image: Hours worked in the OECD 1960-2003: Driving forces ...]
Hours worked in the OECD 1960-2003: Driving forces ...












[image: Understanding differences in hours worked]
Understanding differences in hours worked












[image: Productivity, Taxes, and Hours Worked in Spain 1975-2000]
Productivity, Taxes, and Hours Worked in Spain 1975-2000












[image: Productivity, taxes, and hours worked in Spain: 1970 ...]
Productivity, taxes, and hours worked in Spain: 1970 ...












[image: The Distribution of Hours Worked Around the World]
The Distribution of Hours Worked Around the World












[image: The Distribution of Hours Worked Around the World]
The Distribution of Hours Worked Around the World












[image: ePub Molecular Driving Forces: Statistical ...]
ePub Molecular Driving Forces: Statistical ...












[image: Microtrends Squared: The New Small Forces Driving ...]
Microtrends Squared: The New Small Forces Driving ...












[image: Driving Forces of the Canadian Economy: An ...]
Driving Forces of the Canadian Economy: An ...












[image: How Do Average Hours Worked Vary with ...]
How Do Average Hours Worked Vary with ...












[image: How Do Hours Worked Vary with Income? Cross ...]
How Do Hours Worked Vary with Income? Cross ...












[image: Unemployment Dynamics in the OECD]
Unemployment Dynamics in the OECD












[image: OECD Employment Outlook - OECD.org]
OECD Employment Outlook - OECD.org












[image: Proximate Causes and Underlying Driving Forces of ...]
Proximate Causes and Underlying Driving Forces of ...















Hours worked in the OECD 1960-2003: Driving forces ...






Mar 4, 2009 - hours in the United States and Australia remain relatively flat. The goal of ..... First, as noted earlier, the current analysis abstracts from cyclical fluctuations, so it is .... Since the model described in section 2 does not account for. 






 Download PDF 



















 756KB Sizes
 0 Downloads
 234 Views








 Report























Recommend Documents







[image: alt]





Hours worked in the OECD 1960-2003: Driving forces ... 

Oct 30, 2007 - ter Â¯c represents subsistence consumption, and the parameter Îµ ..... As stated in the introduction, the forces that drive changes in market hours are ..... over the period 1975 to 1985 there is a dip in hours and recovery that is not














[image: alt]





Understanding differences in hours worked 

that Kydland and Prescott (1982) used to summarize business cycle ..... promising in the context of a single country, or a small number of countries, but ..... To summarize, the problem of accounting for the relative rise in European unemployment ...














[image: alt]





Productivity, Taxes, and Hours Worked in Spain 1975-2000 

Cole-Ohanian (1999) and Kehoe-Prescott (2002): growth accounting + general equilibrium growth model. Other researchers â‡’ role of labor market institutions: Blanchard and Jimeno (1999), Blanchard and Summers (1986), Sargent and. Ljungqvist (1995, 19














[image: alt]





Productivity, taxes, and hours worked in Spain: 1970 ... 

Jul 21, 2017 - compounding of depreciation in the cumulation of investment (3). For the growth accounting reported in Fig. 1, we have data on investment and ...














[image: alt]





The Distribution of Hours Worked Around the World 

2016 by Alexander Bick, Nicola Fuchs-SchÃ¼ndeln, and David Lagakos. ... measures cover unpaid work in agricultural or non-agricultural businesses, as well as ...... Trends in Working Hours, Laws and Policies in a Global Comparative ...














[image: alt]





The Distribution of Hours Worked Around the World 

Aug 11, 2017 - that average hours worked per adult are substantially higher in ... holds for both men and women, for adults of all ages and education levels, ...














[image: alt]





ePub Molecular Driving Forces: Statistical ... 

... Chemistry, Physics, and Nanoscience, 2nd Edition ,best ereader Molecular ... ,ebook sites Molecular Driving Forces: Statistical Thermodynamics in Biology, ... Chemistry, Physics, and Nanoscience, 2nd Edition ,ebook design Molecular ...














[image: alt]





Microtrends Squared: The New Small Forces Driving ... 

the future of business, culture, and politics. ... must-read innovators and entrepreneurs, political and business leaders, and for ... lovely laptop even cell phone.














[image: alt]





Driving Forces of the Canadian Economy: An ... 

May 14, 2008 - factors that help align the predictions of the neoclassical growth model ..... at 95 percent, while the labor factors exhibits a correlation of only 78 ...














[image: alt]





How Do Average Hours Worked Vary with ... 

Apr 18, 2016 - Main Empirical Findings. â€¢ Average hours worked per adult are higher in poor countries. â€¢ True for both sexes, by broad age group, education ...














[image: alt]





How Do Hours Worked Vary with Income? Cross ... 

Aug 24, 2017 - Hours in home prod. of services also higher in low-inc. countries ..... Sec. Sample: Men Aged 25-54. â€¢ Low-income countries: empl. rates flat.














[image: alt]





Unemployment Dynamics in the OECD 

not to exceed two paragraphs, may be quoted without explicit permission provided that full credit, including Â© notice, is ... In all economies we observe that increases in inflows lead increases in unemployment, whereas ..... t#% denotes the stock o














[image: alt]





OECD Employment Outlook - OECD.org 

165. Annex 3.A1. Sources of Data on Trade Union Density and Collective ...... Among the characteristics of wage-setting institutions analysed below are trade ...














[image: alt]





Proximate Causes and Underlying Driving Forces of ... 

February 2002 / Vol. 52 No. 2 â€¢ BioScience 143. Articles. One of the primary causes of global environmental change is tropical deforestation, but the question of.


























×
Report Hours worked in the OECD 1960-2003: Driving forces ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















