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ABSTRACT

Household economies of scale arise when households with multiple members share public goods,
making larger households better off at lower per capita expenditures. While estimates of household
economies of scale are critical for measuring income and living standards, we do not know how these
scale economies change over time. I use American household expenditure surveys to produce the first
comparable historical estimates of household scale economies. I find that scale economies changed
significantly from 1888 to 1935 for all expenditure categories considered (food, clothing, entertainment,
and housing), but not all trends in scale economies are consistent with theoretical predictions. I use
these historical estimates of household scale economies to resolve several theoretical and empirical
puzzles in the literature. I find that existing explanations for puzzles in the household economies of
scale literature do not hold in the past. As such, our notions about household economies of scale must
be reassessed in light of this historical evidence.
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            Engel Measures of Economies of Scale 



I II III

Method 1888 1917 1935

Linear (OLS) -0.023 -0.091 -0.040
(5.6) (32.39) (3.36)

Fourier -0.022 -0.089 -0.051
(5.16) (31.67) (4.32)

First Differencing -0.026 -0.090 -0.054
(6.27) (31.97) (4.27)

IV -0.024 -0.083 -0.038
(5.67) (28.33) (3.06)

N 6809 12817 3534

Note: 
Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to food.
Each entry comes from a separate regression that includes the log of per capita expenditure, 
the fraction of the household employed, the state of residence, the industry of the household head,   
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.  

See section 3 of the text for details on each estimation procedure (method).

Table 1
The Effect of Household Size on Food's Share of the Budget 1888-1935



I II III IV
Method 1917 1935 1917 1935

Linear (OLS) -0.097 -0.046 0.006 0.008
(34.35) (4.5) (5.84) (2.39)

Fourier -0.096 -0.044 0.007 0.008
(33.72) (4.32) (6.08) (2.27)

First Differencing -0.096 -0.035 0.006 0.006
(33.83) (3.23) (5.62) (1.65)

IV -0.089 -0.053 0.007 0.010
(30.36) (5.07) (5.94) (2.77)

N 12817 3534 12817 3534

Note: 
Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to food at home (I-II)
and away from home (III-IV).
Each entry comes from a separate regression that includes the log of per capita expenditure, 
the fraction of the household employed, the state of residence, the industry of the household head,   
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.  

See section 3 of the text for details on each estimation procedure (method).

Table 2
The Effect of Household Size on Food's Budget Share by Consumption Type 1917-1935

Food at Home Food Away from Home



I II III

Method 1888 1917 1935

Linear (OLS) 0.068 0.040 0.029
(21.78) (17.83) (5.23)

Fourier 0.069 0.044 0.028
(21.78) (19.31) (4.96)

First Differencing 0.063 0.048 0.028
(19.87) (21.31) (4.91)

IV 0.082 0.049 0.035
(24.91) (20.99) (6.08)

N 6809 12817 3534

Note: 
Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to clothing.
Each entry comes from a separate regression that includes the log of per capita expenditure, 
the fraction of the household employed, the state of residence, the industry of the household head,   
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.  

Table 3
The Effect of Household Size on Clothing's Share of the Budget 1888-1935



I II III

Method 1888 1917 1935

Linear (OLS) 0.007 0.004 0.005
(5.75) (9.63) (1.93)

Fourier 0.006 0.004 0.005
(5.1) (10.0) (1.94)

First Differencing 0.006 0.004 0.003
(4.82) (10.5) (0.89)

IV 0.010 0.005 0.008
(7.84) (12.68) (2.89)

N 6809 12817 3534

Note:
Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to leisure/
entertainment/recreation.
Each entry comes from a separate regression that includes the log of per capita expenditure, 
the fraction of the household employed, the state of residence, the industry of the household head,   
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.  

See section 3 of the text for details on each estimation procedure (method).
See the data appendix for the expenditure categories that comprise entertainment.

Table 4
The Effect of Household Size on Entertainment's Share of the Budget 1888-1935



I II III

Method 1888 1917 1935

Linear (OLS) -1.538 -0.068 -0.029
(3.54) (22.41) (3.63)

Fourier -1.560 -0.067 -0.025
(3.59) (21.85) (3.17)

First Differencing -1.666 -0.065 -0.022
(3.86) (21.4) (2.72)

IV 0.787 -0.069 -0.035
(1.72) (21.89) (4.31)

N 6809 12817 3534

Note:
Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to housing.
Each entry comes from a separate regression that includes the log of per capita expenditure, 
the fraction of the household employed, the state of residence, the industry of the household head,   
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.  

See section 3 of the text for details on each estimation procedure (method).
See the data appendix for the expenditure categories that comprise housing expenditures.

Table 5
The Effect of Household Size on Housing's Share of the Budget 1888-1935



Category
Food 1st 2nd 3rd 4th

1888 -0.007 -0.014 -0.032 -0.027
(0.71) (1.89) (4.09) (2.66)

1917 -0.075 -0.087 -0.105 -0.094
(12.82) (15.61) (19.15) (16.04)

1935 -0.026 -0.058 -0.072 -0.047
(0.96) (2.23) (3.18) (2.53)

Clothing 1st 2nd 3rd 4th

1888 0.075 0.065 0.057 0.054
(10.43) (11.34) (9.51) (7.16)

1917 0.050 0.053 0.039 0.022
(12.0) (12.33) (8.8) (4.0)

1935 0.022 0.033 0.032 0.036
(1.97) (2.93) (2.82) (3.28)

Entertainment 1st 2nd 3rd 4th

1888 -0.003 0.004 0.003 0.004
(1.83) (2.39) (1.18) (0.93)

1917 0.001 0.005 0.006 0.000
(1.33) (5.97) (6.22) (0.18)

1935 0.004 0.009 0.001 0.013
(0.76) (1.4) (0.2) (1.84)

Housing 1st 2nd 3rd 4th

1888 -5.259 -0.790 -0.457 0.062
(4.26) (0.95) (0.6) (0.08)

1917 -0.065 -0.060 -0.067 -0.082
(11.4) (10.25) (11.02) (11.53)

1935 -0.020 -0.034 -0.036 -0.053
(0.86) (1.66) (1.89) (2.97)

Note: 
Each entry is the coefficient estimate for the log of household size for that income quartile, year pairing
for that expenditure category, whose budget share is the dependent variable in the regression.
Each entry comes from a separate OLS regression that includes the log of per capita expenditure,
the fraction of the household employed, the state of residence, the industry of the household head, 
and demographic shares of the household in five year age-sex categories.  
Robust t-statistics are listed under coefficient estimates in parentheses.  

Table 6
The Effect of Household Size on Budget Shares by Income Quartile, 1888-1935

Income Quartile



I II III

Method 1888 1917 1935

Linear (OLS) 0.045 -0.050 -0.016
(10.25) (15.11) (1.25)

Fourier 0.047 -0.046 -0.024
(10.75) (13.65) (1.89)

First Differencing -0.026 0.020 0.003
(6.85) (7.17) (0.23)

IV 0.057 -0.033 -0.003
(12.56) (9.53) (0.24)

N 6809 12817 3534

I II III

Method 1888 1917 1935

Linear (OLS) -0.017 0.048 -0.033
(1.18) (10.22) (2.24)

Fourier -0.017 0.047 -0.032
(1.17) (10.08) (2.17)

First Differencing 0.001 -0.024 0.019
(0.1) (7.01) (1.4)

IV -0.092 0.053 -0.048
(6.09) (10.93) (10.59)

N 6809 12817 3534

Note: 
Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to food and 
clothing (top panel) and the share of expenditure devoted to food from food and housing expenditure
(bottom panel). Each entry comes from a separate regression that includes the log of per capita   
expenditure, the fraction of the household employed, the state of residence, the industry of the household 
head and demographic shares of the household in five year age-sex categories.
Robust t-statistics are listed under coefficient estimates in parentheses.
See section 3 of the text for details on each estimation procedure (method).

Table 7

The Effect of Household Size on Food and Clothing's Share of the Budget 1888-1935

The Effect of Household Size on Food in Food and Housing Expenditures 1888-1935



I II III

1888 1917 1935

Food 0.809 0.426 0.709

Food at Home 0.448 0.520

Food Away from Home 0.313 0.378

Clothing -2.851 -0.0005 -1.956

Entertainment 0.714 0.398 0.597

Housing 0.708 0.002 19.038

N 6809 12817 3534

Note: 
Estimates are from OLS regressions reported in Tables 1-5, where the budgetshare is
regressed on per capita expenditure, household characteristics, geographic location, and industry.  
The Engel measure of household scale economies is calculated as the coefficient on househld size 
divided by the coefficient estimate on per capita expenditure subtracted from unity.  

Low values imply large household economies of scale, since the value here is the power by which 
the effective household size increases for that consumption good with an additional member of the 
household.

Table A1

Engel Estimates of Household Economies of Scale, 1888-1935



I II III

Variable 1888 1917 1935

Household Size 4.7 4.9 3.7
(2.11) (1.64) (1.45)

Food Share 44.5% 39.2% 38.9%
(.089) (.079) (.093)

Clothing Share 16.7% 16.2% 10.9%
(.065) (.050) (.056)

Entertainment Share 1.9% 3.2% 3.5%
(.024) (.009) (.027)

Housing Share 13.7% 13.6% 14.3%
(.081) (.069) (.088)

N 6809 12817 3534

Note: Estimates are the mean values, based on Author's calculation.
Standard Deviations are listed in parentheses.

Table A2

Summary Statistics from Historical Household Surveys, 1888-1935



I II III

Method 1888 1917 1935

Linear (OLS) -1.476 -0.053 -0.026
(3.41) (15.01) (3.04)

Fourier -1.502 -0.052 -0.022
(3.47) (14.47) (2.56)

First Differencing -1.673 -0.052 -0.019
(3.88) (14.66) (2.14)

IV 0.072 -0.056 -0.033
(1.6) (15.19) (3.67)

N 6809 12817 3534

I II III

Method 1888 1917 1935

Linear (OLS) 0.005 0.002 0.008
(1.19) (1.1) (1.14)

Fourier 0.006 0.002 0.008
(1.47) (1.15) (1.18)

First Differencing -0.004 0.000 -0.001
(1.37) (0.33) (0.11)

IV 0.008 0.002 0.007
(2.08) (1.11) (0.88)

N 6809 12817 3534

Note: 
Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to housing,
furniture, and appliances (top panel) and share of expenditure devoted to alchohol and tobacco (bottom
panel). Each entry comes from a separate regression that includes the log of per capita   
expenditure, the fraction of the household employed, the state of residence, the industry of the household 
head and demographic shares of the household in five year age-sex categories.
Robust t-statistics are listed under coefficient estimates in parentheses.
See section 3 of the text for details on each estimation procedure (method).
See the data appendix for the expenditure categories that comprise housing expenditures.

Table A3

The Effect of Household Size on Housing and Furniture's Share of the Budget 1888-1935

The Effect of Household Size on Alcohol and Tobacco's Share of the Budget 1888-1935


