
This article was downloaded by: [University of Connecticut]
On: 02 April 2015, At: 13:39
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Applied Economics Letters
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/rael20

Home production and the welfare cost of labour supply
tax distortions
John Whalley a & Kai Zhao b
a Department of Economics , The University of Western Ontario , London , ON , Canada ,
N6A 5C2
b Management and Organizational Studies, The University of Western Ontario , London ,
ON , Canada , N6A 5C2
Published online: 30 Apr 2012.

To cite this article: John Whalley & Kai Zhao (2013) Home production and the welfare cost of labour supply tax distortions,
Applied Economics Letters, 20:1, 92-95, DOI: 10.1080/13504851.2012.667545

To link to this article:  http://dx.doi.org/10.1080/13504851.2012.667545

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/rael20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/13504851.2012.667545
http://dx.doi.org/10.1080/13504851.2012.667545
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Home production and the welfare

cost of labour supply tax distortions
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aDepartment of Economics, The University ofWestern Ontario, London, ON,
Canada N6A 5C2
bManagement and Organizational Studies, The University of Western
Ontario, London, ON, Canada N6A 5C2

The traditional model of household labour supply incorporates leisure into
preferences rather than focusing on how relative costs of production at
home and via market activity determine market labour supply. In part,
this reflects the lack of simple closed form solutions for the home
production model. This article uses numerical techniques to compare the
welfare costs of tax distortions of labour supply in models with and without
home production. When observationally equivalent models of each type are
calibrated to the same aggregate labour supply elasticity, the home
production model of labour supply produces a much smaller welfare cost
of tax distortions of labour supply than the standard model. Our results
thus suggest that home production is important for understanding the
welfare effects of labour tax policies.
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I. Introduction

The home production sector is large. According to

Michigan Time Use Survey, a married couple spend

only slightly less time working in home production

than in the labour market (Benhabib et al., 1991).

According to Eisner’s (1988) survey, estimates of the

value of output of home production are in the range of

20–50% of measured market GNP. Although there

have been a large number of papers that have studied

the influence of home production in labour economics

and its role in macro models, there is relatively less

work on the role of home production in public finance

literature.1 This article explores some public finance

implications of home production.
In this article, we ask to what extent home produc-

tion matters for the welfare costs of tax distortions of

labour supply. We analyse the behaviour of two mod-

els, a standard model of labour supply and a home

production model of labour supply, each parameter-

ized through calibration to the same aggregate data,

and in this sense observationally equivalent. We com-

pare the welfare costs of tax distortions of labour

supply in these two models and find that the welfare

cost of tax distortions of labour supply is much smal-

ler in the home production model than in the standard

model. That is, the welfare loss implied by a labour

income tax of 30% in the home production model is

only one-eighth of that in the standard model.
The intuition behind the result is simple. In the

standard model, agents face a choice between labour

supply and leisure. The labour income tax produces a

welfare loss because it reduces the benefit from sup-

plying labour to the market and thus induces agents to

work less and enjoy more leisure. In the simple version

of the home production model, however, the choice is

only between production in the market sector and

production at home. The labour income tax only tar-

*Corresponding author. E-mail: jwhalley@uwo.ca
1 Becker (1965), Gronau (1977, 1986), Greenwood and Hercowitz (1991), etc.
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gets the market sector and thus increases its produc-
tion cost relative to the home production sector. The
welfare loss of this distortion will be small when home
production is a close substitute for production in the
market sector.
This article is closely related to the public finance

literature on the welfare costs of tax distortions of
labour supply.2 It is also related to the literature that
studies the macroeconomic implications and labour
supply implications from home production.3

The rest of the article is organized as follows: We
present the two models in Section II and calibrate
them in Section III. We conduct numerical simulation
exercises and present our main results in Section IV
and conclude in Section V.

II. The Model

The standard model

We start with the standard model of labour supply
behaviour in the presence of a labour income tax,
which can be characterized by the solution to an opti-
mization problem

max
c;l

Uðc; lÞ ¼ �c
s�1
s þ ð1� �Þð1� lÞ

s�1
s

� � s
s�1 ð1Þ

s.t.

Pc ¼ wð1� tÞlþ R ð2Þ

twl ¼ R ð3Þ

where c is the consumption of goods, l the labour
supply, w the wage rate, P the price of the consump-
tion good, t the labour income tax rate and R the tax
revenue that is transferred back to the agent. The
labour endowment is normalized to be one unit.
With revenues recycled in lump sum form, the

effect of a labour income tax is to change both the
slope of the budget constraint and the labour supply
behaviour. However, to generate an optimal solution
in the presence of taxes, when using the equation
representation of the model (Equations 1–3), some
additional structure is needed. This is because if (1) is
maximized subject to (2) and (3), substituting (3) into
(2) simply returns the solution (even in the presence of
taxes) to the no-tax solution. Something else is needed
to generate a tax-distorted optimal outcome.

Adding a tax-distorted first-order condition

Uc

Ul
¼ � P

wð1� tÞ ð4Þ

as an additional constraint to the optimization pro-

blem (1), (2) and (3) forces the with-tax solution to

be different from the no-tax solution. Alternatively,

treating R in (2) as parametric, and requiring it to

be consistent with its value in (3), rather than

directly substituting between the equations, again

forces the slope of the with-tax budget constraint

to be P
wð1�tÞ , and optimizing behaviour in the pre-

sence of taxes is different from the no-tax

equilibrium.
Rearranging the first-order condition,

1� l

c
¼ Pð1� �Þ

wð1� tÞ�

� �s
ð5Þ

The above equation together with the budget con-

straint (Equation 2) implies an optimal solution for

labour supply as follows:

l� ¼ P

Pþ Pð1��Þ
wð1�tÞ�

� �
sw

ð6Þ

Assuming that there exist homogeneous agents of

measure one, the aggregate labour supply in the

model is L ¼ l�. The (uncompensated) labour supply

elasticity can be calculated numerically by using a

small perturbation in the wage rate around the bench-

mark model values:

e ¼ ��L

L

w

�w
ð7Þ

The home production model

The home production model of labour supply with

taxes does not incorporate leisure into the utility func-

tion, but instead features a continuum of consumption

goods with a measure of one over a hundred. The

consumption goods of type X and with two possible

production technologies can be produced either in a

firm or at home

lmðXÞ ¼ km þ lmXsm ð8Þ

lhðXÞ ¼ kh þ lhXsh ð9Þ

2 Ballard, et al. (1985), Bhattarai and Whalley (2003), etc.
3 Becker (1965), Gronau (1977, 1986), Benhabib et al. (1991), Greenwood and Hercowitz (1991), etc.
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where lmð�Þ is the labour needed to produce one unit of
good X in the firm, and lhð�Þ is the labour needed to
produce one unit of goodX at home. It is assumed that
X 2 ½0, 100� and the representative agent is endowed
with one unit of labour. The location of the produc-
tion for each type of consumption goods is chosen to
minimize production costs. If

lmðXÞ
1�t <lhðXÞ, then the

consumption good of type X would be produced at
home. Here t is the labour income tax. In the home
production model, the labour income tax, t, increases
the relative production cost of consumption goods in
the market and thus induces agents to produce more
types of consumption goods at home. For simplicity,
the agent’s preferences are designed so that their opti-
mal consumption bundle always consists of the same
amount of each type of consumption goods and
described by a Leontief utility function, that is,
uðÞ ¼ minðfcXg1000 Þ.
Let X� satisfy the following condition

lmðX�Þ
1�t ¼ lhðX�Þ. Assuming that lmð0Þ<lhð0Þ and the

two production functions satisfy a single-crossing
property, the aggregate market labour supply in this
model is

L ¼
Z X�

0

lmðXÞdX ð10Þ

The (uncompensated) labour supply elasticity in the
model can be expressed as follows:

e ¼ �L

L

1� t

�t
ð11Þ

We can numerically calculate its value using a small
change in the labour income tax rate around the
benchmark model values.

III. Calibration

In this section, we calibrate the two models. The fol-
lowing calibration strategy is adopted. We predeter-
mine some parameter values and then calibrate the
remaining parameter values to match moments calcu-
lated from the data.

The standard model

The wage, w, and the price of consumption goods, P,
are both normalized to one. The labour income tax
rate, t, is set equal to 0 in the benchmark economy.

The rest of the parameters, � and s, are calibrated to
match the empirical moments. The share parameters

in the CES utility function reflect the relative weights
on consumption and leisure in the utility function.
These values are critical for agents’ optimal labour–
leisure decision. Thus, the value of � is chosen to
match the fraction of time allocated to work and

following Bhattarai and Whalley (2003), the fraction
of time allocated to work is set at 40=70 ¼ 0:571.4 s is
the elasticity parameter in utility, and its value is cho-
sen to match empirical estimates of labour supply

elasticity in the literature, that is, 0.3.5

Table 1 presents the calibration specification for the

standard model.

The home production model

We calibrate the home production model to match the
same moments used in the calibration of the standard

model. We assume the tax rate, t, to be zero in the
calibration. Note that the home production model has
six parameters and there are only two moments used
in calibration. Therefore, there may be many config-
urations of the model that can match the moments.

We present one of them here. Table 2 summarizes the
calibration results of the home production model.
With this calibration, the production technologies

(Equations 8 and 9) over [0,100] are shown in Fig. 1.
As can be seen, for the consumption goods X<X�,
production in the market sector is cheaper. However,

for the consumption goods X � X�, home production

Table 1. Calibration specification: the standard model

Parameter Value Moments to match

Price of goods, P 1 Normalization
Wage, w 1 Normalization
Weight, � 0.542 Fraction of time

devoted to work, 40
70

Elasticity, s 0.415 Labour supply elasticity, 0.3

Table 2. Calibration results: the home production model

Parameter Value

km 50.0
kh 200.0
lm 0.1E-13
lh -2.0
sm 9.05
sh 1.0

4A typical individual has about 70 hours of available time per week and works for 40 hours.
5 See Bhattarai and Whalley (2003) for a detailed explanation of this estimate.
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is cheaper. As X reaches its maximum value of 100,
production in the market becomes extremely costly.6

IV. Welfare Results and Further Discussion

In this section, we report results from our main exer-
cise, that is, to quantify the welfare costs of tax distor-
tions of labour supply in the two models. We focus on
the welfare costs of a 30% labour income tax, approxi-
mately the rate facing the average American. The
measure of welfare cost adopted is the Hicksian com-
pensating variation, that is, the change in income
required to make the representative agent indifferent
to living in the economy with a 30% labour income
tax, as opposed to the economy without labour
income tax. Table 3 reports these welfare costs in
both models.
As can be seen, the welfare cost of tax distortions of

labour supply in the home production model is
approximately one-eighth of that in the standard
model. This result suggests that the treatment of
home production is important in assessing the welfare
effects of labour income tax policies.

V. Conclusion

In this article, we compare the welfare costs of tax

distortions of labour supply in a standard model of

labour supply and a home production model of labour

supply. Using numerical simulation techniques, we

show that the welfare cost of tax distortions of labour

supply in the home production model is significantly

smaller than that in a standard model of labour sup-

ply. These results suggest that home production mat-

ters for the size of the welfare effects of tax policies.
In general, our findings in this article suggest that

home production does not only play an important

role in labour economics and macroeconomic models,

but should also influence public finance literature.

In this article, we only consider the implications

of home production for the effects of labour

income tax policy. However, it is possible that home

production is also important for understanding the

effects of other public policies (especially those related

to labour supply decisions), which are left for future

research.
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Fig. 1. Production technologies in the home production
model

6 Examples of such goods are home services, such as personal care.
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