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The expansion of variety in consumer and
intermediate goods plays a central role in many
theoretical models of growth. Examples include
Paul M. Romer (1990), Gene M. Grossman and
Elhanan Helpman (1991 Ch. 3), and Robert J.
Barro and Xavier Sala-i-Martin (1995 Ch. 6). In
contrast, evidence on variety growth is very
sparse. Jerry A. Hausman (1997) and Amil Pet-
rin (1999) estimate the consumer gains to the
introduction of specific brands of specific prod-
ucts (Apple-Cinnamon Cheerios and minivans,
respectively). Similarly, Manuel Trajtenberg
(1989) and Hausman (1999) estimate the gains
from computed tomography (CT) scanners and
cellular phones, respectively. However, quanti-
fying the aggregate importance of new products
on a good-by-good basis is probably not feasi-
ble. In particular, it is not possible to obtain data
to estimate consumer surplus from the myriad
of new models and features that are continually
introduced.1 Reflecting these problems, the
Boskin Commission (1996) offers only a few,
often speculative, calculations in addressing the
issue of variety gains.

We take an indirect approach. We exploit
how new varieties alter spending patterns,
drawing expenditures away from comparatively
dormant categories. Table 1 illustrates for a few
cases of dramatic product innovations. As the
table shows, rapid growth in spending on cable
television since 1980 has fueled a broad in-
crease in spending on television, despite a rel-
ative decline in spending on television sets.
Similarly, VCR’s and movie rentals have
spurred an increase in overall spending on mov-

ies at home and theaters, personal computers
have brought about increased spending on home
audio and video equipment, and cell phone ser-
vices have been responsible for the increased
spending on all telephone services. In the 20
years prior to the ascendance of these major
new items, all of their categories were stagnant
or in relative decline.

More generally, we find that consumers have
been rapidly shifting away from “static” cate-
gories (i.e., those in which there has been little
variety or quality gain). This shift far exceeds
what can be explained by the impact of relative
Engel curves or relative price changes. Our re-
sults suggest that variety has increased by per-
haps 1 percent per year over the past 40 years.
More striking is that most of this growth oc-
curs in just the past 20 years—explaining our
title.

Looking across 106 more detailed categories,
we relate share changes to U.S. Bureau of Labor
Statistics (BLS) item-substitution rates. Item-
substitution rates measure how often the BLS
replaces an item in the pricing basket with an-
other model because the former has disappeared
from a sample outlet. Frequent BLS item sub-
stitutions predict increased spending on a cate-
gory, even after controlling for Engel-curve,
price, and demographic effects. This suggests
that new varieties do increase spending on a
category, as well as drive out or replace incum-
bent varieties. Compared to Engel curves, we
find that item-substitution rates are a more reli-
able predictor of shifts in spending shares across
goods. Related to this, we question Bruce W.
Hamilton (1998) and Dora Costa’s (2000) reli-
ance on food’s share and food’s Engel curve to
measure the true rate of U.S. economic growth.

I. Consumer Decisions

To illustrate the impact of variety on spend-
ing choices, consider the consumer problem
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1 Improvements in existing models (e.g., the addition of
anti-lock brakes on car models) are often referred to as
“quality growth” rather than “variety growth.” If the new
model is imperfectly substitutable for the previous model,
however, then a more accurate description may be “variety
growth.” Thus, what we refer to as “variety growth” can
take the form of added features to existing products as well
as entirely new products.
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subject to

ct 1 O
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pt xit 5 yt .

We refer toc as a static good (or set of goods),
for which variety is expanding slowly or not at
all. Thexi ’s denote amounts of various varieties
in a dynamic category in which the number of
varieties,Nt, is expanding. For instance, thexi
could be viewed as amounts of various enter-
tainment goods, with (for example) the intro-
duction of DVD’s expandingNt. We let vt
represent a preference parameter.

Spending on the two categories of goods
must equalyt, denoting income minus changes
in assets. Prices are normalized to the price of
the static good, with a symmetric relative price
of pt for each of the dynamic goods. Although
we depict the consumer as choosing simply
between a nondurable static good and nondura-
ble varieties, the empirical tables anticipate a

straightforward extension to a number of static
and dynamic categories.

Optimal spending on the dynamic category is
related to static spending by

(1) pt Xt 5 O
i 5 1

Nt

pt xit 5 Nt ct
sx /s pt
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sx.

Let Dz denote the annualized percentage growth
rate for variablez over some period of interest.
The growth rate of spending on the dynamic
good, relative to the static good, is

(2) D~ pX! 2 Dc 5
sx 2 s

s
Dc

1~1 2 sx!Dp

1DN 1 sxDv.

As (2) shows, variety growth expands the share
of the dynamic category relative to the static
share. The dynamic share also rises when static
consumption grows if the dynamic good has a
steeper Engel curve than does the static good
(sx . s). Likewise, the dynamic share rises if
its relative price is rising (falling) andsx is less
than 1 (greater than 1). Finally, a preference
shift toward the dynamic good, perhaps reflect-
ing demographic changes, could expand its
share.

II. Evidence on Growth in Dynamic
versus Static Spending

In Table 2 we present growth rates for dy-
namic versus static goods. We define milk, al-
cohol, gasoline, utilities, and some services,
such as haircuts, as static goods (Table 2 lists
the goods in detail). Although our classification
of goods as static or dynamic is somewhat ar-
bitrary, we can point to the fact that the BLS
rate of noncomparable item substitutions for our
static goods is 0.03 percent monthly, compared
to 1.98 percent for all CPI goods. Thus, their
features do not change relative to the detailed
attribute lists maintained by the BLS.

The first portion of Table 2 presents the rel-
ative growth rates for dynamic versus static
goods. We see that relative spending on dy-
namic goods has expanded by between 1.3
percent and 2.2 percent per year, depending on

TABLE 1—THE IMPACT OF SELECTED NEW VARIETIES

Category

Nominal spending share
(percentage)

1980 1999 Change

Televisions/recreation 5.0 3.5 21.5
Cable television/recreation 1.7 5.5 3.8
Total television/recreation 6.7 9.0 2.3

Movies/recreation 1.9 1.2 20.7
(VCR’s 1

rentals)/recreation 1.0 3.6 2.6
(Movies 1 VCR’s 1

rentals)/recreation 2.9 4.8 1.9

Audio and video (excluding
computers)/recreation 14.9 10.6 24.3

Computers/recreation 0.1 6.2 6.1
Total audio and

video/recreation 15.0 16.8 1.8

Telephone (excluding cell
phone)/services 3.2 2.6 20.6

Cellular phone charges/
services 0.0 0.7 0.7

Total phone
charges/services 3.2 3.3 0.1

Notes: “Computers” 5 hardware, software, and Internet
connections; “recreation”5 NIPA recreation expenditures
plus NIPA purchases of audio and video products; “tele-
phone” includes local, long distance, and cellular charges.
Source: National Income and Product Accounts (NIPA),
Bureau of Economic Analysis, U.S. Department of Com-
merce.
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the set of dynamic goods. Although this is con-
sistent with growth in varieties of dynamic
goods, this shift could alternatively reflect
steeper Engel curves for dynamic goods than for
static goods, or changes in their relative prices.
For this reason we next reportresidualgrowth
rates, which net off Engel-curve effects, [(sx 2
s)/s]Dc, and relative price effects, (12
sx)Dp, yielding an estimate of the change
DN 1 sxDv.

To construct (sx 2 s)/s we estimate Engel
curves for a large number of categories of
spending using the 1980–1996 Consumer Ex-
penditure Surveys (CEX) (with year dummies).
For each good, an Engel curve is estimated with
respect to a fairly broad aggregate of spending
on nondurables and services. (The estimation is
similar to that described in detail in Bils and
Klenow [1998].) We then construct a weighted
average both for the set of static goods and for
the set of dynamic goods. Comparing these ag-
gregates yields a value for (sx 2 s)/s.

Adjusting for relative price changes requires
levels of (12 sx). Our estimated Engel curves

only yield values forsx relative to a value for
our broad set of nondurables and services. For
106 categories in the 1980–1996 CEX, it turns
out that share changes arepositivelycorrelated
with relative price changes (as measured by
consumption deflators from the National In-
come and Product Accounts). This suggests that
demand is typically price-inelastic (i.e., that the
average value ofs falls below 1). In fact, an
average value of 0.75 maximizes the correlation
between (12 sx)Dp and share changes at 0.38
( p value 5 0.0001). For calculating relative
price effects we consider 1.0 and 0.5 for the
average value ofs, two levels that bracket this
point estimate of 0.75. The results are very
similar using 0.75 (or even 0.25 or 1.25) as they
are using 1.0 and 0.5.

The second panel in Table 2 nets off income
and price effects, the latter using an averages
across goods of 1.0. The first row of this panel
defines dynamic-good spending by spending on
food, utilities, and entertainment net of any
spending classified as static. We see that rela-
tive spending on dynamic goods has expanded
by 1.3 percent per year, even controlling for
relative Engel-curve and price effects. This rep-
resents a very sizable shift of 68 percent over
the past 40 years. The table also breaks the
change into the two subperiods 1959–1979 and
1979–1999. The shift from static to dynamic
goods is considerably faster in the latter period,
with 70 percent of the total shift occurring dur-
ing these 20 years. The next row broadens the
definition of dynamic goods to include spending
on clothing and durables. In general, it is im-
portant to distinguish between expenditures and
service flows for durable goods. Although Table
2 reflects only expenditures, we believe the cal-
culations are still suggestive.2 We continue to

2 The behavior of durable expenditures is particularly
informative in an environment with constant growth rates.
In that case, the desired stock of the durable is given by an
equation that parallels equation (1), but withv replaced by
v/[1 2 (1 2 d)/(1 1 r )], where d is the good’s rate of
depreciation andr is a real interest rate defined with respect
to the good’s own rate of price increase. Spending on the
good will reflect the sum of depreciation and the desired
increase in the stock. But in a setting with constant growth
rates, the growth rate in this spending is described by
equation (2) with the termDv appropriately reinterpreted.
Of course, given that changes in spending patterns acceler-
ate circa 1979, references to a setting with constant growth
rates must be taken with some skepticism.

TABLE 2—CHANGING SHARES OF STATIC

VERSUS DYNAMIC CATEGORIES

Category and conditions

Relative growth rate (percent per annum)

1959–1979 1979–1999 Change 1959–1999

With no adjustments:
Food, utilities,

entertainment 0.6 1.9 1.3 1.3
Plus clothing and durable

goods 0.6 2.0 1.4 1.3
All consumption 1.3 3.0 1.8 2.2

With adjustments,
sAverage5 1:

Food, utilities,
entertainment 0.8 1.9 1.1 1.3

Plus clothing and durable
goods 0.5 2.0 1.5 1.2

All consumption 1.3 3.0 1.7 2.2

With adjustments,
sAverage5 0.5:

Food, utilities,
entertainment 0.8 1.7 0.9 1.2

Plus clothing and durable
goods 0.9 2.2 1.3 1.6

All consumption 1.3 3.0 1.7 2.2

Mean with Adjustments 0.9 2.3 1.4 1.6

Notes:“Relative growth rate”5 growth rate in spending relative to that on static
goods; “static goods”5 gasoline and fuel oil, alcoholic beverages, fresh milk
and cream, natural gas, water and sewage treatment, domestic service, bowling
and billiards, pari-mutuel net receipts, barber shops, postage, tolls, and taxicabs.
Adjustments are for income effects (relative Engel curves) and substitution
effects (relative price changes);sAverage 5 the average curvature parameter
across all consumer goods. We obtained relative Engel curves for individual
categories using household cross sections.
Source:National Income and Product Accounts, Bureau of Economic Analysis,
U.S. Department of Commerce.
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see rapid growth in expenditures for dynamic
goods. For this broader set of goods, 80 percent
of relative growth is concentrated in the last
20-year period. The last row in the panel broad-
ens the set of dynamic goods to include most
nonstatic consumer expenditures (including, in
particular, rental housing and medical expendi-
tures). The residual growth rate is now very
high, equaling about 2 percent per year, again
with much of this focused in the past 20 years.

The third panel of Table 2 considers a lower
average value fors of 0.5. This does not affect
the adjustment for relative Engel curves but
does imply that rising relative prices for goods,
everything else equal, will tend to increase a
good’s spending share [see equation (1)]. The
measured shift toward dynamic goods for the
entire 1959–1999 period looks very similar to
that described in the middle panel. We also
continue to find a striking acceleration away
from the static goods over 1979–1999. It is
worth noting that, consistent with an accelera-
tion in variety growth over this period, flows of
U.S. patents have taken off since the mid-
1980’s (Samuel Kortum and Josh Lerner,
1998).

III. Item Substitution and Changes
in Spending Shares

We have stressed that the shift in spending
away from static goods may reflect expanding
varieties elsewhere. But it could also represent
preference or demographic changes that happen
to be correlated with how we have labeled
goods. (Such shifts would also have to acceler-
ate to explain the acceleration away from static
goods.) To test further the idea that spending
shifts reflect expanding variety, we look across
106 detailed categories and relate changes in
spending shares for 1980–1996 to the rate of
item substitution within each category, as re-
corded by the BLS for 1997.

An item substitution occurs when the BLS
can no longer price an item at a particular retail
outlet because it has been discontinued. We
focus on those item substitutions that the BLS
judges to be noncomparable (as opposed to
those labeled comparable), meaning no closely
similar model exists or appears in the outlet. We
believe that noncomparable substitutions better
fit the notion of important new varieties driving
out less-important incumbent varieties. The

noncomparable-item substitution rates average
3.0 percent across the 106 categories, exhibiting
a standard deviation of 3.4 percent and ranging
from a low of 0.0 (gasoline, airline fares) to a
high of 16.0 percent (women’s dresses).

Rather than distinguish a priori between
static and dynamic goods, here we simply relate
the differences in rates of spending growth to
differences in item-substitution rates across the
106 categories. The spending shifts are based on
comparing reported expenditures in the 1995–
1996 CEX to those for 1980–1981. The cate-
gories correspond roughly to strata in the BLS’s
classification, and represent 63 percent of
the weight in the 1997 CPI. We find a signifi-
cantly positive correlation between a category’s
item-substitution rate and the rate of growth
in spending on the category, equaling 0.24
( p value5 0.01) across the 106 categories.

We are concerned that BLS item substitu-
tions are less meaningful for some goods. Of
our categories, 19 are apparel, which exhibit
very high item-substitution rates reflecting sea-
sonal turnover of items. Thus, the high item-
substitution rate for these goods presumably
does not signal a high rate of variety growth.
Rental housing is only one category, but it re-
ceives an important weight in our calculations
based on its expenditure share. Every time a
housing unit is replaced in CPI measurement it
is labeled a noncomparable substitution, but this
may not correspond well to the notion of a new
type of product. Furthermore, although the
item-substitution rates for the phone-service
and cable-TV categories are virtually zero, cell
phones and new cable channels have repre-
sented important new varieties in these catego-
ries (as we documented in Table 1 above). For
this reason, we present added results excluding
apparel, rent, phone service, and cable televi-
sion. Eliminating these goods results in 84 cat-
egories, for which the correlation of share
changes with the substitution rate becomes 0.30
( p value5 0.006).

These correlations do not control for the im-
pact on share changes of relative Engel-curve
effects or relative price changes, as dictated by
equation (2). We next relate the growth in a
category’s spending on its item-substitution rate
controlling for these effects as well as for de-
mographic changes. The relative Engel-curve
effects are calculated based on the 1980–1996
CEX in a manner analogous to the adjustments
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contained in Table 2. We also adjust for relative
price changes in the manner done for Table
2. To construct absolute values of thes’s across
goods, as is necessary to control for price
changes, we assume an averages across goods
of 0.5. (We obtain very similar results using an
averages equal to 1 or 0.25.) The demographic
changes we account for include age, family
status, and residence (see the notes to Table
3.) To predict the impact of these demographic
changes in shifting spending, we multiply the
change in each variable by the coefficient it
received when employed as a control in the
cross-household regressions estimating the 106
Engel curves.

The first row of Table 3 presents the result of
regressing the residual share changes (share
changes after removing the impact of Engel
curve, price substitution, and demographic ef-
fects) with the BLS item-substitution rate for
the full sample of 106 goods. As expected, the

coefficient is positive, equaling 0.12 (with a
standard error of 0.05).

Our Engel curves are based on a broad ag-
gregate of nondurables (largely food, utilities,
and recreation), so the adjustment for differ-
ences in Engel curves is constructed by weight-
ing these differences by the average annual
growth in that composite for 1980–1996, which
equaled 1.25 percent. For this reason, the first
row of Table 3 reports an imposed coefficient of
1.25 on the relative Engel curves. Hamilton
(1998) points out that food, which has a low
Engel curve, continued to decline rapidly as a
share of consumer spending from 1974 to 1991.
He infers that true growth may not have slowed
during this period. Given that measured growth
did fall markedly, this requires greater mismea-
surement (in particular, understatement) of eco-
nomic growth during this time period. Costa
(2000) examines the shifting share of entertain-
ment spending as well as that for food. She also
examines a number of differing time periods.
Her conclusions for the period 1972–1994
largely mirror those of Hamilton.3 Their results
suggest we may be understating the importance
of differences in goods’ Engel curves by ignor-
ing unmeasured growth.

Equation (2) depicts the shift in spending on
dynamic goods,pX, relative to spending on the
static good,C, assuming that growth is well
measured. Now consider unmeasured growth in
quality equal toDq for static goods and equal to
Dqx for dynamic goods.4 For concreteness,
think of food in the Hamilton (1998) and Costa
(2000) exercise as goodC, and all other goods

3 Leonard Nakamura (1997) conducts calculations in the
spirit of Hamilton (1998) and Costa (2000), but also with
something in common with our own. Breaking consumption
into nine categories, he finds that shifts in spending accel-
erated over 1974–1994 relative to 1959–1974. He infers
that the true growth rate may have accelerated across the
two periods, in contrast to the deceleration in measured
growth. We suggest that this shift may reflect an accelera-
tion in the arrival rate of new varieties.

4 Accounting for these possible measurement errors in
equation (2) yields a shift in measured shares of

D~pX̂! 2 DĈ

5
sx 2 s

s
~DĈ 1 Dq! 1 ~1 2 sx!Dp̂

2 ~1 2 sx!~Dqx 2 Dq! 1 DN 1 sxDv.

DẐ denotes measured average annual rate of growth for
Z, possibly distinct from its true rate of growth.

TABLE 3—SHARE CHANGES AND ITEM-SUBSTITUTION RATES

Sample

Coefficient
on the

noncomparable
substitution

rate

Coefficient on
the relative
Engel curve

Full sample (106 categories) 0.12 1.25
(0.05) (imposed)

[ t 5 2.7]

Full sample (106 categories) 0.13 0.38
(0.06) (0.44)

[ t 5 2.2] [t 5 0.9]

Excluding apparel and rent 0.16 0.54
(86 categories) (0.08) (0.50)

[ t 5 2.0] [t 5 1.1]

Excluding apparel, rent, phone 0.19 0.75
service, and cable TV (0.07) (0.46)
(84 categories) [t 5 2.5] [t 5 1.6]

Notes.Each row is a weighted regression. Coefficients are percent-
ages per annum. Standard errors are reported in parentheses. The
weights are average 1980–1996 expenditure shares. “Item substitu-
tion rate” 5 fraction of CPI price quotes for which a substitute
replaced the previous month’s item; “Noncomparable item substitu-
tions” are those for which the BLS could not identify a virtually
identical item in the same outlet. The dependent variable is the
1980–1996 annual growth in relative spending after netting out
substitution effects (using relative price changes and an averages
across all consumption categories of 0.5) and the effects of shifting
demographics (region, urban vs. rural, age, age-squared, number of
people per household, number of children per household, and marital
status). The relative Engel-curve-independent variable issi/(s 2 1)
for categoryi .
Sources:Consumer Expenditure Surveys, Bureau of Labor Statis-
tics, U.S. Department of Labor for the 1980–1996 growth rates of
expenditure shares for 106 categories; General Accounting Office,
U.S. Congress for the 1997 item-substitution rates for the 106
categories.
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as goodX. Implicit in their exercise is thatDqx
equalsDq, and that bothDN andDv equal zero.
If relative price changes are small or controlled
for, then spending on food will decline by
[(sx 2 s)/s] (DĈ 1 Dq) percent per year
relative to spending on other goods. Both au-
thors find that food’s share declined consider-
ably more than predicted by [(sx 2 s)/s] DĈ,
where (sx 2 s)/s is based on the extent that
food’s share is lower in richer versus poorer
households. They conclude that unmeasured
growth was important.

Of course, food’s share could fall faster than
predicted by food’s Engel curve for reasons
other than unmeasured overall growth. Demo-
graphic or preference shifts could be important.
Also, if unmeasured quality growth differs in
importance for food versus other goods, andsx
does not equal 1, then food’s share will be
affected. Finally, if variety grows more slowly
for food than for other goods, then this will
cause food’s share to decline.

In the second row of Table 3 we redo the
Hamilton-Costa exercise for our 106 spending
categories.5 The coefficient on the relative En-
gel curve equals 0.38 percent and is statistically
insignificant. Absent measurement error, this
coefficient should equal 1.25 percent. The esti-
mate actually implies that there was an unmea-
sureddeclinein quality of 0.87 percent per year
(1.252 0.38) on average for the 106 goods. By
contrast, if we conduct the exercise for just food
at home (which we estimate has an Engel curve
of 0.53 versus all consumption), the implication
is substantialpositiveunmeasured growth of 2
percent per year over 1980–1996. Thus, we are
obtaining different results from Hamilton
(1998) and Costa (2000) not because of the
sample period, but rather because of the breadth
of categories examined. To us, this suggests that
their exercise is not robust to considering
broader categories of goods.

Row 3 of Table 3 repeats the exercise exclud-
ing apparel and rental housing for reasons dis-

cussed above. This yields a somewhat larger,
but still insignificant, coefficient for a catego-
ry’s relative Engel curve. The final row of Table
3 also excludes phone service and cable TV.
The coefficient on a category’s Engel curve is
now larger and marginally statistically signifi-
cant. But its magnitude, 0.75 percent, remains
below the measured growth in consumption of
1.25 percent per year. Thus, it continues to
suggest that unmeasured growth was negative.
Finally, we note that in all cases the rate of item
substitution predicts rising expenditure share.

IV. Summary

We find that spending shares have shifted
dramatically, with these shifts poorly antici-
pated by relative Engel-curve or price effects.
Spending has shifted rapidly away from goods
that arguably show little variety change, with
the shift accelerating in the last 20 years. Taken
at face value, the shifts imply variety growth
averaging about 1 percent per year over 1959–
1999, and accelerating about 1 percent between
the first and second halves of the sample (1979–
1999 relative to 1959–1979).

We also find that the rate at which the BLS
must substitute noncomparable items in its pric-
ing basket predicts increased spending on a
category. This provides some auxiliary support
for the idea that new products have played an
important role in the substantial shifts in spend-
ing. Finally we argue that variety shifts are
important to consider in the exercises of Ham-
ilton (1998) and Costa (2000), each of whom
captures a rate of unmeasured growth by ob-
serving the rate at which spending shifts away
from necessities toward luxuries. We also find
that, for the 1980–1996 period, their calcula-
tions are not robust to considering a broad set of
spending categories.
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