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• Real price of home appliances decreased
10-fold.
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Two Long-Run Facts

Between 1950 and 2000:

• Real price of home appliances decreased
10-fold.

• Participation rates of married women
increased 12-fold from 20% to 66%.
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Industry Dynamics

Consolidation after 1960:
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Industry Dynamics

Consolidation after 1960:

• Average number of firms in the industry
declines.
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Industry Dynamics

Consolidation after 1960:

• Average number of firms in the industry
declines.

• Concentration ratios increase by 20 perc.
points
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Number of Firms
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Concentration Ratios
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Question

How much of changes in:
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Question

How much of changes in:

- price of home appliances
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Question

How much of changes in:

- price of home appliances

- employment of married women

can be accounted for by changes in market
structure in the home appliances sector?
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Mechanism

• Decline in the demand for Home Appliances
as the fraction of HH that own appliances
increases

⇒ Consolidation
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Mechanism

• Decline in the demand for Home Appliances
as the fraction of HH that own appliances
increases

⇒ Consolidation

• Price of Home Appliances:

Increased Market Power (+)
Economies of Scale (-)
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Literature Review

Greenwood, Seshadri, and Yorokoglu (2005)
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Literature Review

Greenwood, Seshadri, and Yorokoglu (2005)

• Decline in Price of Home Appliances
accounts for more than 1/2 of the increase in
women’s participation
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Literature Review

Greenwood, Seshadri, and Yorokoglu (2005)

• Decline in Price of Home Appliances
accounts for more than 1/2 of the increase in
women’s participation

• Decline in Price of Home Appliances comes
from higher TFP in appliances sector
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Model

• 3 sectors: household, market good, home
appliances
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Model

• 3 sectors: household, market good, home
appliances

• Imperfect competition in home appliances
sector
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Model

• 3 sectors: household, market good, home
appliances

• Imperfect competition in home appliances
sector

• TFP grows at the same rate in market good
and home appliances sector
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Household

• Preferences:

U(cmt, cht, lt) =
∑

t δ
t−1(α ln(cmt) + β ln(cht) + (1−α−β) ln(lt))
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Household

• Preferences:

U(cmt, cht, lt) =
∑

t δ
t−1(α ln(cmt) + β ln(cht) + (1−α−β) ln(lt))

• Choice Set:

Buy Appliances, at ∈ {0, 1}

Women’s Employment, et ∈ {0, 1}
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Household
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Household

• Budget Constraint:

cmt + ptat = wt(λm + λfet)
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Household

• Budget Constraint:

cmt + ptat = wt(λm + λfet)

• Time Constraint:

lt + tw(1 + et) + η(1 + (ρ − 1)(1 − at)) = 2
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Home Production
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Home Production

Home Technology Set:

cht ≤ min{dt, ζnt}
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Home Production

Home Technology Set:

cht ≤ min{dt, ζnt}

• Low ζ: Labor-intensive Technology that can
be operated at no cost
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Home Production

Home Technology Set:

cht ≤ min{dt, ζnt}

• Low ζ: Labor-intensive Technology that can
be operated at no cost

• ζ ′ > ζ: Labor-saving Technology that can be
operated at price pt
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Market Sector
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Market Sector

• Perfectly Competitive Markets
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Market Sector

• Perfectly Competitive Markets

• Firms’ Profit Function: Πmt = Amtlmt − wtlmt
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Market Sector

• Perfectly Competitive Markets

• Firms’ Profit Function: Πmt = Amtlmt − wtlmt

• Perfectly Elastic Labor Demand:

Amt = wt
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Appliances Sector
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Appliances Sector

• Imperfect Competition - Oligopoly with Free
Entry
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Appliances Sector

• Imperfect Competition - Oligopoly with Free
Entry

• Increasing Returns to Scale Technology
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Appliances Sector

• Imperfect Competition - Oligopoly with Free
Entry

• Increasing Returns to Scale Technology

• Firms’ Profit Function:

Πat = pat(Yat)Aatl
θ
at − wtlat with θ > 1
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Assumptions
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Assumptions

• Depreciation rate for home appliances is zero
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Assumptions

• Depreciation rate for home appliances is zero

• Distribution of men’s earnings is lognormal
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Assumptions

• Depreciation rate for home appliances is zero

• Distribution of men’s earnings is lognormal

• Perfect assortative matching between
husband and wife’s earnings

wf = ϕwm

Midwest Macro Conference, February 13, 2008 – p. 16/26



Equilibrium - (Amt, Aat, f(λm))
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Model Properties

Proposition 1: Individual Decisions
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Proposition 1: Individual Decisions

• when st = 1, a( pat

λmwt
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Model Properties

Proposition 1: Individual Decisions

• when st = 1, a( pat

λmwt

) = 0, e( pat

λmwt

) = 1,

• when st = 0,

e( pat

λmwt

) = a( pat

λmwt

) = 1 ⇔ λm ≥ λ̂m = pat

wtφ(ϕ)
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Model Properties

Proposition 2: Appliances Sector Output

Midwest Macro Conference, February 13, 2008 – p. 19/26



Model Properties

Proposition 2: Appliances Sector Output

There exists a technology threshold Āa such that:

• Yat = 0 when 0 < Aat < Āa,
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Model Properties

Proposition 2: Appliances Sector Output

There exists a technology threshold Āa such that:

• Yat = 0 when 0 < Aat < Āa,

• Yat = F ( pat−1

φ(ϕ)wt−1

) − F ( pat

φ(ϕ)wt

) when Aat ≥ Āa,
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Model Properties

Proposition 3: Comparative Statics
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Proposition 3: Comparative Statics

• ∂Yat
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Model Properties

Proposition 3: Comparative Statics
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∂Amt

= 0

• ∂pat
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Model Properties

Proposition 3: Comparative Statics

• ∂Yat

∂Aat

≥ 0 ∂Yat

∂Amt

= 0

• ∂pat

∂Aat

≤ 0 ∂pat

∂Amt

= 0

• nt first increases then decreases
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Calibration
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Calibration

• σ = 0.9 Knowles (1999),
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Calibration
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Calibration

• σ = 0.9 Knowles (1999),

• z = 1.4% Jones (2001),

• Calibrate θa such that 5 percent of married
women work in 1900
⇒ θa = 1.32
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Calibration

• σ = 0.9 Knowles (1999),

• z = 1.4% Jones (2001),

• Calibrate θa such that 5 percent of married
women work in 1900
⇒ θa = 1.32

• Borrow parameters for the home good
production function from Greenwood,
Seshadri, and Yorokoglu (2005)
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Home Appliances Price
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Employment of Married Women
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Comparative Statics 1
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Comparative Statics 2
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Conclusion
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Conclusion

• Developed a 3-sector growth model with
imperfect competition
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• Price of Home Appliances can decline without
differences in TFP growth rates across
sectors
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Conclusion

• Developed a 3-sector growth model with
imperfect competition

• Price of Home Appliances can decline without
differences in TFP growth rates across
sectors

• Appliances price decreased at 3.8% per year,
short of 10% observed in the data but larger
than 1.4% in a perfectly competitive setting
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Extensions
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Extensions

• N-period OLG model with capital
accumulation
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Extensions

• N-period OLG model with capital
accumulation

• More realistic assumption for assortative
matching could make HH choices more
interesting
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