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Abstract

This paper develops a theory of commodity taxation with love-of-variety preferences
and endogenous firm entry and exit. We consider a framework that encompasses a wide
range of firm conduct and derive formulas for efficiency and pass-through of specific and
ad valorem taxes. These formulas unify existing canonical ones in the literature and
lead to novel economic insights for both welfare and incidence. We use them to derive
a desirability condition for when ad valorem taxation is more efficient than specific
taxation and a condition for when ad valorem taxation leads to greater pass-through
than specific taxation. Finally, we consider an empirical application that illustrates how
to estimate the key parameters of the tax formulas in a theoretically consistent way.
Our results indicate that specific taxes are more efficient at the margin than ad valorem
taxes and that product variety is below the socially optimal level.
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is robust to allowing for the level of product variety to be governed by free entry, and we do
not need to assume that variety is socially optimal.

Lastly, column (3) in Table 4 reports results when there is no love-of-variety. In this case,
variety is clearly above the social optimum because the remaining model parameters imply
business-stealing costs of additional variety (which are social costs), but no social benefits of
additional variety. In this scenario, there is excessive entry as in Besley (1989).

7.4 Comparing ad valorem taxes to specific taxes
In this subsection, we compare the incidence and efficiency costs of existing ad valorem taxes
to the incidence and efficiency costs of a counterfactual specific tax. That is, suppose a given
amount of revenue is raised by a specific tax instead of an ad valorem tax. Would that generate
larger changes in pre-tax prices? Larger efficiency costs? And how do these conclusions vary
with the magnitude of the love-of-variety (holding other parameters constant)?

In order to compare the efficiency costs of ad valorem and specific taxes, we use the
marginal cost of public funds (MCPFτ ) concept defined above; i.e., the ratio of the effect of
taxes on welfare to the effect of taxes on revenue (−dW/dt

dR/dt
). Table 5 reports the counterfactual

results. Column (1) reports the estimated pass-through (ρτ ) and MCPFτ at current average
(ad valorem) tax rate of 0.034. The pass-through rate that is reported in column (1) closely
matches the reduced-form empirical estimate in Table 2 and indicates a small amount of
overshifting. TheMCPFτ of 0.083 is very similar in magnitude to the marginal excess burden
reported in the bottom of Table 3 (of −0.085).31

We next estimate the pass-through (ρt) and marginal cost of public funds (MCPFt) of
a counterfactual specific tax, which we estimate by using the theoretical formulas for ρt and
MCPFτ of a specific tax, holding constant all of the model parameters estimated above.
The results in column (2) show that this counterfactual specific tax would lead to even more
overshifting (i.e., greater magnitude of pass-through), but a smaller efficiency cost (0.067,
compared to 0.083 in column (1)).

For comparison, in columns (3) and (4) we redo the same calculations at the same values
of all of the model parameters except for the love-of-variety parameter, which we set to zero in
these two columns. In this case, we continue to find more overshifting in the case of a specific
tax, but a larger efficiency cost. In other words, we are able to replicate the longstanding
result that ad valorem taxes dominate specific taxes in terms of efficiency cost when there is
no love-of-variety. By contrast, we find that the actual love-of-variety we estimate (which we
view as fairly modest in size and well below the love-of-variety parameter one would estimate
using a standard logit choice model) “flips” this result and leads us to conclude that ad valorem

31This is not surprising since the pre-existing tax level is small and the amount of overshifting is also small,
which together imply that d log(R)/d log(1 + τ) is very close to 1.
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taxes actually lead to greater – not lower – efficiency costs.
In the final two columns (columns (5) and (6)), we increase the love-of-variety parameter

from the baseline value in the first two columns (and continue to hold all of the other model
parameters constant). As in the first two columns, we find larger efficiency costs of ad valorem
taxes, but we now find greater overshifting for specific taxes. These results reinforce the
conclusions from the theoretical analysis: while the conventional view is that ad valorem
taxes “dominate” specific taxes on efficiency grounds and have lower pass-through, we find
that both of these can be overturned when love-of-variety is strong enough.

The remaining panels of Table 5 give additional statistics that provide further economic
intuition behind these results. Panel C shows that the short-run (fixed-variety) pass-through
rate is smaller in magnitude for all values of the variety effect for ad valorem taxes, but is
slightly larger in magnitude for specific taxes. Panel D shows that the difference between the
short-run and long-run pass-through can be understood as a consequence of the (long-run)
effect of taxes on variety and the (short-run) effects of taxes on firm profits. Both of these
effects are negative for ad valorem taxes and positive for specific taxes. Lastly, Panel E shows
that there are larger business-stealing effects when there is no love-of-variety (comparing ∂ log(q)

∂ log(J)

in columns (3) and (4) to columns (1) and (2)), and in the final two columns with a large love-
of-variety the business-stealing effect switches sign and becomes positive (i.e., increased entry
actually raises demand for existing products). This is also the scenario where pass-through
of ad valorem taxes is larger than pass-through of specific taxes in the long run, in contrast
to previous theoretical analyses that restrict the sign of the business-stealing effect to rule
out this possibility (e.g., Anderson, De Palma and Kreider 2001a). The final row shows that
all of these scenarios continue to satisfy the stability condition that 4 > 0 (see Proposition
2), which implies that the restrictions in previous work are not necessary for stability, and
our more general formulas show that these restrictions would lead to incorrect conclusions
regarding the ranking of pass-through when love-of-variety is large.

In the Appendix we report additional calibration results covering alternative counterfactual
scenarios. Appendix Table OA.3 shows sensitivity to alternative values of the inverse elasticity
of marginal surplus and reports results for even greater love-of-variety. By decreasing εms, we
are able to find combinations where increases in counterfactual specific taxes also lead to
reductions in variety, similar to the baseline scenario studying ad valorem taxes. In this case,
we find lower pass-through in the short run, as well as short-run reductions in profits from
larger taxes. The final two columns show that the stability condition can be eventually violated
when εms is decreased and the love-of-variety is very large. Lastly, Appendix Table OA.4 shows
how pass-through varies with love-of-variety when εms is increased (rather than decreased, as
in OA.3). We find that at baseline parameter estimates greater love-of-variety leads to larger
pass-through, but we find this comparative static is reversed when εms = −0.468 (i.e., half
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the magnitude of the baseline estimate). In this case, both types of taxes now encourage
entry and raise profits in the short run, and in this case greater love-of-variety leads to lower
– rather than higher – pass-through in the long run.

Taken together, we conclude from our empirical calibrations that even a relatively modest
love-of-variety is enough to overturn the standard efficiency cost ranking, implying that ad
valorem taxes may be suboptimal tax instruments when applied to product markets with
substantial product differentiation.

8 Conclusion
In this paper, we develop new formulas to study the efficiency cost and incidence of ad valorem
taxes relative to specific taxes. On the firm side, our framework allows for both price and
quantity competition and entry and exit. On the consumer side, our framework incorporates
love-of-variety preferences and tax salience. Our formulas are stated in terms of the relative
elasticities of demand and supply, the curvature of the firm’s own demand, market conduct,
and the causal effect of a change in variety on consumer surplus. To obtain estimates of these
parameters, we derive expressions for the causal effects of taxes on output, producer prices
and product variety in terms of the full set of model parameters. We then combine retail
scanner data from the U.S. with quasi-experimental variation in (ad valorem) sales taxes
to estimate these three reduced-form terms and find values of the model parameters that
cause the expressions to match the reduced-form empirical estimates. We use the resulting
parameter estimates to calibrate the marginal excess burden of ad valorem taxes, and we carry
out additional calibrations to assess whether or not variety socially optimal (at current tax
rates) and to determine the efficiency costs and incidence of existing ad valorem taxes relative
to a counterfactual specific tax.

The theory comparing ad valorem to specific taxes has been applied to tariffs as well
as taxes, and so we believe our modeling and calibration approach should also be useful in
international trade contexts. Our identification approach can be implemented using large
data sets covering a very large number of distinct products (like many existing approaches
in international trade), and we believe our approach has a unique advantage in transparently
connecting the reduced-form empirical estimates of the effects on prices, variety, and total
quantity demanded to the underlying model parameters. Additionally, by disconnecting the
love-of-variety from the demand elasticity, the curvature of demand, and the market conduct
parameters, we believe our identification approach is particularly clear and intuitive. The av-
erage markup pins down the conduct parameter given the demand elasticity. The pass-through
estimate pins down the curvature of demand, which is identified freely from the demand elas-
ticity (as in Bulow and Pfleiderer 1983). The variety effect can be recovered given estimates
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of the other parameters and the relative magnitude of the reduced-form effects of taxes on
variety and the total quantity demanded. The larger the reduced-form variety response to
taxes (holding constant the other parameters and the other reduced-form estimates), the larger
the love-of-variety. While there are many natural extensions to our model (e.g., allowing for
multi-product firms, as in Hamilton 2009), we believe the identification approach in this paper
is likely to extend naturally to many richer settings.

Lastly, we believe our framework can be used to study particular commodity markets
subjected to “sin taxes” (e.g., soda taxes) as well as products that are currently subjected to
specific taxes (such as gasoline, cigarettes, and alcohol). In all of these cases, there are often
policy considerations that are outside the scope of our analysis (e.g., addressing externalities
and “internalities”); however, we conjecture that many of the economic trade-offs we highlight
in this paper will still be relevant for these settings, as well. For example, if the social cost of the
externality scales with the responsiveness of output to the tax (alongside the markup), then it
is separable from the variety effect. As a result, extended versions of our formulas that account
for these kind of externalities (i.e., situations where taxed products generate externalities from
consumption) are still likely to point towards the relative efficiency of ad valorem versus specific
taxes depending on the strength of love-of-variety preferences, alongside the market demand
elasticity and market conduct. Overall, we conclude from both our theoretical results and
calibrations that love-of-variety and the degree of product differentiation should inform how
policymakers think about the optimal design of tax structure in a broad range of settings.
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Average
Standard 
deviation Average

Standard 
deviation Average

Standard 
deviation

Tax rate, τmcn 0.034 0.032 0.055 0.027 0.018 0.026

Key outcomes in reduced-form analysis:
log Prices (pre-tax) 0.005 0.114 0.002 0.111 0.006 0.115
log Quantity 10.241 1.372 10.024 1.370 10.414 1.349
log Product Variety 4.241 0.969 4.229 0.957 4.251 0.978

Sample size statistics:
N (module-store-year observations)
N (stores)
N (modules)
N (years)
N (counties)
N (border pairs)

Table 1: Summary statistics

Notes: The sample is derived from the Nielsen Retail Scanner data covering the years 2006-2014 and is 
restricted to modules above the 80th percentile of the national distribution of sales. Sales tax rates efffective on 
September 1.  Prices, quantity, and variety are measured yearly. Median tax rates are calculated separately for 
each module-year cell. For many modules that are generally tax exempt, the median rate is zero, which results 
in fewer observations above the median (strictly above zero) than below (equal to zero). All outcomes are 
entered in logs, and the price variable is normalized to be mean zero in the broader sample of stores that 
include non-border counties. See main text and Data Appendix for more details. 

6,860,791
3,662
198
9

513
495

198
9

543
497

4,764,127
3,554
198
9

509
490

Full sample
Above-median 

tax rate
Below-median 

tax rate

11,624,918
3,822

Dependent Variable: Prices Quantity Variety
(1) (2) (3)

log(1 + τmcn ) 0.038 -0.676 -0.236
(0.016) (0.155) (0.074)

log(1 + τmcn ) 0.039 -0.731 -0.243
(0.016) (0.154) (0.075)

Specification:
Store fixed effects y y y
Module × County Border Pair fixed effects y y y

Table 2: Effect of Sales Taxes on Prices, Quantity, and Product Variety

Notes: Sales tax rates efffective on September 1.  Sales, prices and variety are measured 
yearly. The Retail Scanner data is restricted to modules above the 80th percentile of the 
national distribution of sales. All coefficients are linear combinations of nine coefficients -- 
 one for each year from 2006 to 2014. The sample is restricted to border counties and 
observations are weighted by the inverse of number of pairs a store belongs to. Standard 
errors are clustered two-way at the state-module level and at the border pair by module 
level. In panel B, the tax rate is instrumented with the state-level, leave-county-out, 
average tax rate.

Panel A: County Border Pair OLS Estimates

Panel B: 2SLS Estimates Using State-Level Tax Rate as Instrument
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Average tax rate, τ 0 0.034
Tax salience parameter, θτ 0.528
Demand elasticity, ϵD 1.223

Pass-through of taxes into pre-tax prices, d log(p )/d log(1+τ ) 0.039
Quantity response, d log(Q)/d log(1+τ ) -0.731
Variety response, d log(J)/d log(1+τ ) -0.243

Markup, (p  - c'(q ))/p 0.080
Implied conduct parameter, vq /J 0.096
Inverse elasticity of marginal surplus, ϵms -0.936
Variety effect parameter, Λ̃0 0.133

Full marginal excess burden (MEB) formula, dW̃/dτ -0.085
Alternative MEB formula benchmarks:
  Harberger / Chetty-Looney-Kroft benchmark, θτ*τ 0*d log(Q)/d log(1+τ ) -0.013
  Besley(1989)-style benchmark; i.e., full MEB formula with Λ̃0 = 0 -0.052

Table 3: Estimating Variety Effect and Calibrating Welfare Formulas

Panel C: Model parameters estimated by matching reduced-form estimates

Notes: This table reports structural parameter estimates by finding parameters that allow the 
model to match the reduced-form estimates. The model parameters in Panel C are estimated by 
matching the reduced-form estimates of effects of taxes on prices, quantity, and variety by 
choosing variety effect parameter, inverse elasticity of marginal surplus, and markup. These 
parameters can then be used to calibrate the main welfare formula. The final rows show the 
effect of taxes on welfare using the main welfare formula, and compare the results from main 
formula with benchmarks from Harberger/Chetty-Looney-Kroft and Besley (1989). See text for 
details.

Panel A: Calibrated parameters

Panel B: Reduced-form estimates

Panel D: Calibrated welfare formulas

Baseline
(1) (2) (3)

Estimated variety 
effect parameter

0.133 0.065 0.000

∂ log(q )/∂log(J) -0.728 -0.819 -0.907
Business-stealing effect, ∂log(q )/∂log(J) * (p  - c'(q ))/p -0.058 -0.065 -0.072
∂W̃/∂log(J) = Variety effect (Λ̃0) + business-stealing effect 0.075 0.000 -0.072
   (>0 implies variety is below the social optimum)

Notes: This table reports results using the parameter estimates from Table 3 to calibrate whether or not variety is 
above or below the social optimum. Column (1) uses the baseline estimate of the variety effect and the other 
parameters in Table 3, while columns (2) and (3) report results using other values of the variety effect but hold 
other parameters constant. Column (2) finds the exact value such that the business-stealing effect and the variety 
effect are equal (so that variety is socially optimal at current tax rate), and column (3) sets variety effect to 0.

Counterfactual 
scenarios

Table 4: Socially Optimal Variety Calibrations

Panel B: Socially optimal variety calculations

Panel A: Variety effect parameter, Λ̃0
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Variety effect parameter, Λ̃0

Ad 
valorem 
tax (dτ )

Specific 
tax (dt )

Ad 
valorem 
tax (dτ )

Specific 
tax (dt )

Ad 
valorem 
tax (dτ )

Specific 
tax (dt )

(1) (2) (3) (4) (5) (6)

d log(p )/d log(1+τ )   or   d log(p )/dt 0.039 0.058 0.035 0.058 0.061 0.056
  Difference b/w ad valorem and specific tax

MCPF τ   or  MCPFt 0.083 0.067 0.047 0.070 0.311 0.045
  Difference between ad valorem and specific tax

d log(p )/d log(1+τ ) | J   or   d log(p )/dt  | J 0.013 0.061 0.013 0.061 0.013 0.061
  Difference between SR and LR pass-through 0.026 -0.003 0.022 -0.002 0.047 -0.005

d log(J)/d log(1+τ )   or   d log(J)/dt -0.243 0.024 -0.244 0.024 -0.234 0.023
∂ log(π)/∂log(1+τ )   or   ∂ log(π)/∂t -0.041 0.004 -0.041 0.004 -0.041 0.004

∂ log(p )/∂log(J) -0.108 -0.106 -0.092 -0.091 -0.209 -0.205
∂ log(q )/∂log(J) -0.728 -0.717 -0.907 -0.893 0.432 0.426
Stability condition (must be >0) 1.812 1.812 1.801 1.801 1.882 1.882

Table 5: Counterfactual Scenarios Comparing Ad Valorem and Unit Tax Taxes

Notes: This table reports counterfactual estimates of reduced-form effects of specific taxes under different assumptions on variety 
effect based on using the model parameter estimates of Table 3. The difference between the ad valorem and specific tax MCPF  
estimates (MCFPτ  - MCPFt ) switches sign as the variety effect increases (comparing columns (1) and (2) to (3) and (4)). The 
difference between ad valorem and specific tax pass-through rate is less sensitive to the variety effect and only switches sign when 
variety effect is large (columns (5) and (6)).

Baseline variety 
effect estimate,
Λ̃0 = 0.157

-0.019

0.017

Large variety effect 
counterfactual,
Λ̃0 = 1.000

0.005

0.267

Panel A: Pass-through of taxes into pre-tax prices

Panel B: Marginal cost of public funds (MCPF)

No variety effect 
counterfactual,
Λ̃0 = 0.000

-0.023

-0.023

Panel D: The effects of taxes on variety and profits

Panel C: Short-run pass-through

Panel E: Competitive effects of entry
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