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Non-Market Household Activity

◦ Free Goods

◦ Services
• Child/elder care, food prep
• Flow from HH durables

◦ Human capital
• Own & children



Non-Market Household Activity

● These activities outside scope of GDP

● Satellite Accounts exist or other 
efforts at measurement



This Paper

● Main point of paper: Existing accounting of 
household activity misses an important type 
of intangible capital produced by households

● Namely, household R&D or innovation

● It’s big enough to matter!



What is household R&D (innovation)?

Definition:
“Dedication of household resources to 
creating a product or process that will 
generate a service flow to the household 
(and often to other households) in the 
future.” 

[Follows classic definition of investment]



Examples of household R&D

◦ DIY artificial 
pancreas – for 
diabetics, monitors 
blood sugar and 
automatically 
adjusts insulin 
pump

◦ iPhone app that 
identifies colors for 
color-blind people



Examples of household R&D

◦ New sport or 
equipment; e.g.
whitewater 
kayaking

◦ New craft and 
shop tools



How can we measure investment in 
household innovation?

• Surveys of households

• Von Hippel and co-authors have 
done surveys in ten countries

• Note: household innovation counts as 
leisure in American Time Use Survey



Survey Design for U.S. in 2010

• Definition of innovation:
• Developed new product or modification
• For personal or family use
• Provided useful functional improvements

• Questions designed to screen out non-
innovations

• Nationally-representative online survey

• 1,992 responses



What is the value of this investment? 

• Cost-based estimates (same method as used in 
literature on intangible business capital)

• For US for 2010
• 14.7 days per innovation
• $1,065 out-of-pocket per innovation
• 1.9 projects/yr
• Average hourly wage
• 16 million innovators

Ø $20.2 billion



Extensions

• Adjust for narrowness of U.S. survey 
relative to surveys in other countries.

• Only have survey data for one year

• Extrapolate to other years using 
nominal GDP or R&D expenditures

• Convert to constant $ using deflators 
for GDP or R&D expenditures
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2017=$36 billion

2017=$41 billion



Capital stocks of household R&D

• Perpetual inventory method

• Depreciation rate = 15 %

• Start recursions in 1949 with K1949=I1949

• Report 1970→ to lessen start-up bias
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we apply it to the series that used nominal GDP as an extrapolator.  Implicitly, this series 
assumes that growth rates of real household R&D match those of real GDP.  
Alternatively, we apply the business R&D deflator to the nominal series that was 
extrapolated using nominal business R&D investment.  Using this deflator implicitly 
assumes that prices for business and household R&D follow similar trends and that 
growth rates for real household R&D match those of real business R&D.  Using these 
two alternative deflators and our base case nominal investment series, the resulting real 
investment series are reported in figure 3.  We refer to these series as our base case real 
estimates of investment.  These series start at modest levels and rise to $36 and $41 
billion (2012 $) by 2017.  The series that grows in line with real business R&D (the red 
line) increases somewhat more rapidly in most periods and is a bit more volatile than the 
series that grows in line with real GDP (the blue line). 

 
Capital Stocks 

We use the perpetual inventory method to construct real capital stocks of 
household R&D.  Specifically, we assume: 

 
 !" = 1 − & !"'( + *"       (1) 
 

where Kt, It and δ are the real capital stock, real investment, and depreciation rate for 
household R&D, respectively.  For depreciation, we use a rate of 15 percent, based on 
Haskel and Westlake’s (2017, p. 57) estimate for business R&D.  To start the iterations 
for the perpetual inventory method in equation 1, we need a value of the capital stock in 
an initial period.  Because we do not have an initial stock estimate, we use the 1949 
value of real investment as the initial stock estimate.  This assumption will create some 
distortion for years relatively close to 1949; accordingly, we only report capital stock 
figures beginning in 1970, by which time any distortions should have faded.   
 

Following this procedure and using our base case estimates of real investment in 
household product R&D, the resulting capital stock series are shown in figure 4.  These 
series show steady and significant growth in the real capital stock of household product 
R&D, rising to about $218 and $233 billion by 2016 (2012 $) for the series extrapolated 
by GDP and R&D, respectively.   
 
 
5. How important is household product R&D? 

In this section, we highlight several metrics to demonstrate that household R&D 
is big enough to matter and to warrant further attention. 

 
First, how big is household R&D for developing new products compared with 

business R&D for consumer products?  von Hippel, Ogawa, and de Jong (2010) used 
input-output tables to calculate the amount of business R&D devoted to developing 
consumer goods (just products, not services), and they estimated this figure to be $62 
billion in 2010.   Our estimate for household R&D in 2010 is about $32 billion, more 
than half of what businesses were spending.  By this metric, household R&D is an 
important source of innovation in the consumer product space.   
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2017=$219 billion

2017=$233 billion



Is household product R&D big enough to 
matter?
• Investment in 2017 was 9% of total private and govt 

funded nondefense R&D (=$44 billion / $484 billion)

• Investment in 2010 was 52% of business R&D for 
consumer products (=$32 billion / $62 billion)

• Nominal K about half the stock of household autos

• Nominal K about equal to stock of household 
appliances



GDP Effects

• Suppose household R&D in scope for GDP

• How much of an adjustment?

• For 2017:
• Time cost (not out-of-pocket costs because those 

expenditures already in GDP): $39 billion
• Service flow (just as we include service flow from 

stock of owner-occupied housing): $50 billion

• Total = 0.5 percent of GDP



Conclusion

• Household R&D:

• Important category of intangible 
investment by households.

• Substantial and consequential

• Warrants more attention



Haiku (paper in 17 syllables!)

Off market, households
Invest in R and D too,
It’s a big deal!


