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Efficency Effects on the U.S. Economy from Wireless Taxation

Jerry Hausman, MIT*

Summary

Unlikelocd wirdine access sarvices, demand for wirdess sarvice isrdatively dadtic. This
paper measures for the firgt time the economic efficiency effects of the taxation of wirdess services,
which are taxed by federd, Sate, and locd governments at relaivey high ratesin the range of 14%-
25%. The paper concludes such taxes are amuch greater drain on the economy than their direct costs.

The taxesidentified in this paper cost the economy $2.56 billion more than the $4.79 hillion they
raseintax revenues. Thesetaxes are raised from wireless consumers and thereby suppress demand for
service, imposing an efficiency loss on the economy of $0.53 for every $1 currently raised in taxes.
Progpective taxes will impose an efficiency loss of $0.72-$1.14 per additiond dollar of tax revenue

raised.

l. Introduction
Federd, state, and local government authorities are now levying awide range of taxes and fees

on the use of cdllular telephone, PCS, and ESMR services (jointly wireless services).? The sum effect

! The approach used in this paper is related to an earlier paper, Hausman (1998). Sandra Chan
provided research assistance.



of the FCC-imposed fees and other federd taxesis currently 4.52% (including the federa excise tax
and the FCC' s share of current universa service program funding).® Additional tax increases have been
proposed by the FCC to fund other socia programs in telecommunications.”

State and locd taxes on wireless vary by jurisdiction, and commonly impose higher tax rates on
wirdess than on other businesses. Many locdities charge a variety of direct and indirect feesto wirdess
providers. Most such taxes and fees are of recent origin. More such taxes and fees are currently being
proposed. The subsequent anadyss estimates the efficiency loss to the economy from these additiona
proposed taxes and fees.

Mobile wireless telephone is an example of anew product that has Sgnificantly affected how
Amgricanslivein ardatively short period of time.> Since their introduction in 1983, cdllular telephones
adoption has grown at 25-35% per year such that at year end 1998 about 69 million wirdess
telephones arein usein the U.S. Thus, gpproximately 28% of al Americans use wirdless telephones,
and there are about 40% as many cellular telephonesin the U.S. asregular (Iandline) telephones. The
average cellular customer spends about $525 per year on cellular service. Thus, consumers and
businesses have found cdlular telephone to be a vauable addition to their lifestyles. However, federd,

gate, and loca governments have seen wireless as aready source of tax revenue while the FCC has

2 PCSisaform of digita celular tdephone service. ESVIR, enhanced specialized mobile radio, isa
cellular-like service offered by Nextdl and other companies. Throughout this paper | will combine these
sarvices into the aingle term wireless services. They are often referred to as CMRS (consumer mobile
radio services) by the Federd Communications Commission (FCC).

% See Hausman (1998) and Hausman and Shelanski (1999) for a discussion of the FCC taxation
program to provide internet subsidies for schools and libraries.

* The FCC isonly alowed to assess "fees', not taxes. However, the FCC fees have the same
economic effect asatax.

> Wirdess has led to significant increases in consumer welfare. For estimate of these welfare gains
see Hausman (1997) and (1999).



used wirdessto fund new subsidy programs for wireline telephone usage. No cdculation has ever been
done to estimate the cost to consumers and the U.S. economy that arises from the relaively high leve of
taxation. Indeed, Snce separate taxes are levied at dl three levels of government, most government
officids seem unaware of the cumulative tax rate levied on wirdless. They each see thelr own tax rate as
being “smadl” without redizing that the cumuletive effect of the three levels of taxeslevy ahigh cost on
consumers and the economy.

The effect of these federd taxes, and the many state and local taxes on wirdless, isto raise costs
to consumers, suppress demand, and impose efficiency losses on the economy. For example, the
aggregate New Y ork state tax of 20% imposes a cost of about $11.52 per month or $138 per year on
the average wirdess user. The combined federd and dtate tax burden on awireless user in New Y ork
is24.5% or $170 per year. Similar taxes on wirdess users in Cdiforniaand Florida average about
21%. The resulting state tax obligation for the average wireless customer in these states exceeds $152
per year.® When federa taxes areincluded, the overal tax rate increases to 25.5%, and average
consumers’ tax billsincrease to $185 per year.

Even in states where lower taxes are levied on wirdless, the median Sate tax rate is 10%, and
the tax payment for the average wireless customer is about $62. Including current federd taxes, the

median tax rate is 14.5% and the yearly tax bill is about $91.

® For instance, awireless user in Cdlifornia pays the following taxes. FCC taxes for the high cost
fund, universal service and school and library internet subsidy, state, county and city sales taxes, taxes
(fees) levied by the Cdlifornia Public Utilities Commission for universal service (3.290), emergency
telephone service (0.72%), high cost funds (3.14%), teleconnect fund (0.41%), hearing impaired fund
(0.36%), loca utility taxes (7%), and the federa excise tax (3%).



There are now over 69 million wireless subscribers—about 40% as many as there are landline
telephonesin the U.S.” The average monthly bill for cdllular is about $43 per month. Mobile telephone
is most often used by smdl businesses as a productivity tool and by consumers for persond safety
reasons. Thus, taxation of wirdess should be evauated not as taxation of aluxury good, but in terms of
its digtortionary effect on consumer behavior and economic efficiency compared to other revenue
sources for government expenditure®

Economists have well-developed tools, used for more than 100 years, to assess the
distortionary effect of atax on consumer welfare and economic efficiency.® Taxes decrease the
consumption of agood or service and, in this case, Ao lead to under-utilization of the infrastructure
investment made by wireess providers. In this paper, | cdculae the effect on deadweight loss and
economic efficiency from the distortionary effect of taxation on wirdess. The change in economic
efficiency accounts for both harm to consumers, from the deadweight loss term, and harm to wirdess
providers who have invested tens of billions of dollarsin their networks and who have paid over ten
billion dollars to acquire their licenses, often from the federa government.

| cdculate the efficiency cogt to the economy of raising the gpproximately $4.79 billion thet is
currently raised from wireless taxation to be about $2.56 billion (in addition to the $4.79 billion of tax

revenue) or the efficiency loss to the economy for every $1 raised is about $0.53. Furthermore, for

" These are year end 1998 estimates from the Cellular Telephone Industry Association (CTIA) semi-
annud surveys.

8 See Posner (1971) for an early discussion of taxation by regulation. Hausman (1998) estimates
the distortionary effects of taxation of landline telephone services.

% Seeeg., Auerbach (1985) and Hausman (1981).

10 PCS providers bought their spectrum in auctions conducted by the federal government. The
cdlular spectrum and much of the ESMR spectrum was distributed free of charge by the federd
government in an earlier period before auctions were used. But, in many instances, current licensees



every additiona dollar raised, the margina efficiency loss to the economy varies between $0.72 to
$1.14. This cost to the economy is high compared to other taxes used by the Federa and state
governments to raise revenues™ Three reasons exist for the high cost to the economy of thistax on
mobile telephone services: (1) the price dadticity of wirdess servicesisreatively high, (2) the taxation of
wireless servicesis high, and (3) the price to margind cogt ratio of wirdess sarvicesishigh. Thus, the
taxation of wirdessimposes high efficiency costs on the U.S. economy.

Other commodities can be taxed to raise the same revenue without cregting nearly so large
deadweight losses or losses in economic efficiency as | have discussed in previous papers, Hausman
(1995, 1998). Within tdlecommunications, atax on monthly local landline access rates will creste
amost no deadweight loss or loss in economic efficiency since the price eadticity for loca access has
been estimated to be very near zero, -0.005 (Hausman et. d. 1993, 1998). | conclude that taxation of
wireless cannot be justified on income digtribution grounds (e.g., the luxury good gpproach) nor can it
be justified on economic efficiency grounds** Government use of wireless as a taxation source to fund

expenditure in other areas leads to high efficiency codts to the economy.

[l. Edimation of Economic Efficiency Losses

obtained their spectrum by buying it a market prices from the origind licensees.

" This paper answers the question raised by Posner (1971) of the cost of subsidy programs arising
from regulation and taxation of wirdess telephone which | dso consdered in Hausman (1998) with
respect to wireline telephone tax and subsidy programs.

12 According to a 1997 survey of approximately 1000 wireless users by Peter Hart Research
Associates, the median (and modal) wirdess user’ s family income wasin the range of $30,000 to



Taxes (and subsdies) distort economic activity. Taxesincrease prices and thus lead to lower
demand. Thislower demand has two adverse affects on economic efficiency which is defined
(approximately) as the sum of producer surplus and consumer surplus™® To the extent that the industry
isimperfectly competitive and price exceeds margind cost to cover fixed costs, decreased demand
reduces the amount of producer surplus which isthe product of quantity demanded times the difference
between price and margina cost.* Decreased demand from higher prices also affects consumers
adversdly snce consumer surplus decreases. Thus, the change in economic efficiency from the

impogition of atax is given goproximately by the formula:
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where the first term is the change in producer surplus and the second term is the change in consumer
surplus, after the amount raised by the tax is subtracted off.™ Figure 1 provides a graphical

demondiration of this rdaionship. Equation (1) demonstrates that taxes which cause prices to increase

create losses in economic efficiency with the size of the efficiency loss depending on the price eadticity

$50,000.
13 Seee.g. A. Auerbach (1985) for afurther discussion of how taxation creates efficiency lossesto the
€conomy.

¥ Evenin afree entry imperfectly competitive industry with constant marginal cost and zero
(economic) profits, price will exceed margina codt.

> Thus, as discussed above, the possible distortion created by expenditure of the tax are not
congdered. All the quantitiesin the formulae are assumed to be Hicksian compensated quantities. See
Hausman (1981) for computation of compensated quantities.



h;, the magnitude of the price increase (Dpi/pi), the revenue of the good or service being taxed pig;, and
the margina cost of production, m.

A more accurate method than equation (1) replaces the second term of equation (1) with a
caculation of the exact deadweight loss to consumers based on the anadysis of Hausman (19814).

Rather than using the Taylor expansion, | use the expenditure function based on the log-linear demand

curve to cdculate the compensating variation from the increase in taxes:.
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where d istheincome eadticity (0.8) and a isthe price eadticity. To cdculate the deadweight lossto
consumers, | subtract the compensated revenue raised R from the compensating variation calculated in
equation (2): DWL = CV -R". The DWL estimate replaces the second term in equation (1).
Hausman (1981a) demondtrates that this exact calculation can be considerably more accurate than the
gpproximation contained in equation (1).

For mobile telephone | have estimated the price dadticity h; to be -0.51, Hausman (1997),
which is rdatively high for telecommunications services™® The magnitude of the price increase (Dpi/p;)
depends on the tax rate in each gate with the median tax rate 10% and the high tax rates in the range of

20%-21% in Cdifornia, New Y ork, and Florida. When current federd taxes are included the median

tax rate is 14.5% and in the high tax states the overdl rate is 24.2% to 25.5%. The revenue of wireess

18 The price dadticity for interstate long distance service exceeds (in magnitude) the cellular price

eladticity, but the cdllular price eadticity exceeds the eadticities for most other telecommunications



service piq; is about $525 per year, excluding taxes. Lagtly the margind cost of production for wirdess,
m, isrelatively low, which is expected given the large fixed cogts of wireless networks. | estimate the
margina cost to be about $0.05 per minute. Thus, the expected result from equation (1) or equation (2)
isrddivey high efficiency costs to wirdess taxation given the rdativey high demand dadticity, the

ggnificant tax rates, and the low margina cost of production.

A. Edimation of the Average Efficiency Loss from Wirdess Taxation

Using equation (2), the cdllular adticity estimate consdered above, and the fact that the
margina cost of wirdlessis about $0.05 per minute while the median tax rate is 14.5% | estimate that

for average revenue raised by the tax on wirdess:

DE=0.534* TR 3

where TRistotd tax revenueraised. This cadculation follows from dividing through equation (1) by the
tax revenueraised, t; piq (i.e. the tax revenue term TR), and using wirdess revenue and tax amounts
collected from wireless by the federa, sate, and locd jurisdictions.

For the high tax states the efficiency loss increases on average for each dollar of tax revenue
raised from wireless customers. For a 21% state tax rate used in Cdifornia, FHorida, and New Y ork,

the estimated efficiency loss increases to gpproximately $0.70 for each dollar of tax revenue raised,

savices.



gmilar to the result in equation (2). For lower tax rates, the estimated efficiency loss decreases
accordingly.

The eadticity estimate that | used to cal culate equation (2), reported in Hausman (1997), is—
0.51. Thisestimate was based on data up through 1993. Using more recent data, | have estimated an
eladticity of about —0.71, dthough the estimate is not Satisticaly sgnificantly different from the earlier
edimate. Anincreased eagticity estimate might be expected given the rapid penetration of mobile
telephone and the expected results that early adopters place a higher margind vauation on their usage
while later adopters are affected by decreasing prices. While | would need to collect more data before
changing the dadticity estimate, note from equation (1) that the estimated efficiency loss is homogeneous
of degree onein the dadticity esimate. An gpproximately smilar result holds for equation (2). Thusif
the higher dadticity estimate were used to estimate the average efficiency |oss, the amount would
increase from 0.534 for the median tax sate to 0.743. The efficiency loss for the high tax states would

aso increase accordingly.

B. Edimation of the Margind Efficiency Loss from Wirdess Taxation

Perhaps a more relevant caculaion isthe margind efficiency loss to the economy from changes
to the tax rates. The FCC and state and loca tax authorities gpparently view wireless as a ready tax
revenue source so that they have been increasing the tax rates over time. The FCC has increased tax

rates to provide universa service for landline telephone users and to provide internet subsidies to
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schools and libraries™” These subsidies and the taxes (fees) to fund them are expected to continue
increasing in the near future. The formulafor the margind efficiency loss of increased taxaion is
computed by taking the margind change in equation (1) with respect to the tax rate, DE/t;, and

dividing by the margind changein tax revenue with respect to the tax rate, TR/t;:

h( |)+h +[h tlml 5h tl] p
‘HTR/‘Ht. AL
p Tt

Using equation (4) together with the assumption that Tpi/fit; = 1 dong with the fact that t;/p; = 0.1452
for the median state when federd taxation isincluded, | estimate equation (4) to be 0.709. When |
cdculate the margind efficiency loss using the exact calculation based on equation (2) using the
approach of equation (4) instead of the traditional gpproximation, | estimate the margina efficiency loss
to be 0.724. For dl further calculations, | use the exact approach rather than the approximation of

equation (4).

17 Hausman (1998) and Hausman and Shelanski (1999) discuss the internet subsidy program for
schools and libraries.

8 |f instead of the assumption that i/t = 1, | use a differentiated product oligopoly markup
model assumption aong with congtant eadticity demand curves, the margind efficiency loss could be
higher than 0.52. Other oligopoly models, especialy models based on linear demand curves could find
TP/t < 1. For afurther discussion of these matters see e.g. Hausman and Leonard (1999). However,
the introduction of 4-5 new wireless competitorsin addition to the two cdlular incumbentsin each
market will lead to increased competition, leading to the conclusion that the entire tax will be passed on
to cusomers. When | did asimilar andysisfor the introduction of the “E-rate” tax on long distancein
Hausman (1988), the chief economist at the FCC at that time claimed that the long distance companies
might not pass on the increased tax to their customers. However, experience demonstrates that the long
distance companies did pass on the entire tax, often usng a separate line item on the hill to call customer

10
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Thus, for increased taxation the efficiency loss to the economy is approximately $0.72 for each
$1 of additiona tax revenue. For states such as Californiaand New Y ork with tax rates near 20%
(which rise to 25% when current federa taxation isincluded), the margind efficiency lossis about $0.93
for each $1 of tax revenue raised from wirdess service. Thus, the margind efficiency lossis quite high
since for each dollar raised by an increase in wirdess taxes, $0.72 to $0.93 of efficiency lossis created
for the economy, beyond the tax revenue raised.*

Three reasons exig for this high amount of efficiency |oss to the economy from wire ess taxation,
which can be seen by an examination of equations (1) and (3): (1) the dadticity h; isrdatively high, (2)
m/p; isreatively low snce gross margins are high in wirdesswhich is to be expected given the large
fixed costs of wireless networks, and (3) ti/p; is rdatively high in the range of 14%-25%. To see how

this efficiency loss compares with other taxes in the U.S. economy, | turn to areview of the literature.

[11. Previous Edimates of the Efficiency Loss from Taxation in the U.S. Economy

Rether than taxing telecommunications usage to fund the subsidy for universal service landline
telephone subsidies and internet access subsidies for schools and libraries, Congress could have used
generd tax revenue. Similarly, states can levy taxes on incomes or expenditures (sales taxes) to fund

their various socid programs. While no generaly agreed to number exigts for the value of the margina

attention to the tax.

19 Since the numerator is homogeneous of degree onein the price dadticity and the denominator will
decrease with a higher dadticity, the margind efficiency loss would increase sgnificantly if the higher
eadticity of —0.71, which | discussed above, were used. Indeed the estimate of $0.724 increases to
$1.14 for the margind dollar of tax revenue.

1



efficiency loss to the economy from increasing overdl taxes, the range of estimatesis reasonably close.

In Table 1 | present estimates of margind effects of additiond taxes:

Table 1: Margind Efficiency Effects of Additiond Taxes Raised®

Study Type of taxes Margind Effect
1. Balard, Shoven and Whalley (1985) US taxes $0.365
2. Browning (1987) US taxes $0.395
3. Bovenberg and Goulder (1996) US taxes $0.260
4. Hausman (1981b) Income taxes $0.405

All of the estimatesin Table 1 are below $0.405 of margind efficiency loss per dollar of additiond
revenueraised. Thus, they are dl sgnificantly less than the $0.72 -$1.14 efficiency loss per additiona
dollar of tax revenue raised by the FCC and by the state and loca authorities. Thus, considerably less
expensve meansto raise tax revenues, in terms of economic efficiency losses, exit for the federd
government and for the states in terms of increasing income taxes or other broad-based taxes, rather

than targeting the use of wireless services.

2. Where arange of estimates is given in the origina paper, | use the mid-point of the range.

Feldstein (1995) has estimated significantly higher margind efficiency losses from the income tax.
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In terms of the FCC tax rate used for universa service subgdies, the margind efficiency loss for
the median date of $0.72 is Sgnificantly less than the margind efficiency loss for the FCC tax on long
distance service for the E-rate which Hausman (1988) estimates to be $1.25. Thus, to the extent that
some of the universd subsidy israised from wirdess sarvice, instead of dl being raised from long
distance service, alower efficiency loss to the economy results. However, as Hausman (1998) and
Hausman and Shelanski (1999) discuss afar better method exigts to fund the universal service subsidy.

The dternative method which the FCC could use to raise the revenue for the universa service
subsidy isto increase the Subscriber Line Charge (SLC). The SLC was established in 1984 andisa
monthly fixed fee of $3.50 per resdentid line and $6.00 per businessline. The FCC has not increased
the SLC for residentid households since 1984 despite agpproximately 56.9% inflation since that time
period. The SLCisusad in large part to fund the joint and common costs of the local exchange carriers
networks as well asthe cross subsidy for loca exchange access (e.g. loca telephone service). Note
that in terms of the efficiency effects on the economy the SLC is very atractive since the own price
eladticity of loca access with repect to its price is estimated to be -0.005 by Hausman et. a. (1993).
Thus, the SLC acts smilarly to alump sum tax which has "first best”" economic efficiency properties
snce it does not cregte an economic distortion, i.e. equation (4) is approximately zero since h; isvery
near zero So that the numerator is gpproximately zero.

To cadculate the efficiency effects of thisincreasein the SLC, | return to equation (4) but now

compute the marginal change in economic efficiency for achangeinthe SLC. | first consder the second

13
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term in equation (4), which is the change in consumer surplus (after subtracting off tax revenue raised).
Since theratio t/p; = 0.123 for the SLC approximately, the margind changein consumer surplusis
about .0006 using the assumption that p,/SLC = 1. Thus, for each additiona dollar of revenue raised,
the efficiency lossis about 6/100 of a penny, i.e. nearly zero as expected.

Now thefirst term has a rather surprising outcome. Loca access services for resdentia
customers are priced below margina (incremental) cost in most Sates as a policy to subsdize universa
service, to subsidize rurd customers, and to subsdize middle class resdentiad customers. Theratio of
m/p; exceeds 1.0, and a nationa average is approximately 1.25. Thus, the first term equals -.0013 so
that the sum of the initid two termsin equeation (7) yieds a change in economic efficiency from
increasing the SLC of -.0007, actually an increase in economic efficiency because the subsidy is
decreased. When the last two terms in equation (7) are estimated and the denominator is computed, |
caculate the margina efficiency loss to be .0006, or an efficiency loss of about $0.0006 for each $1.00
increeseinthe SLC. Thus, anincrease in the SLC to fund the universa subsidy has only an extremely
amdl efficiency effect, essentidly equd to zero.

V. Conclusons

The FCC and date regulatory authorities typicaly do not take into account efficiency effects on
the economy from their regulatory actions. Y et, these regulatory decisions can have large adverse
effects on economic efficiency. In both Hausman (1998), Hausman and Shelanski (1999) and in this

paper, | find that the distortionary effects of taxation of telecommunications servicesis Sgnificantly

14
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higher than the distortionary effects created by income and sales tax revenue sources. Thus, the
negative effect on the efficiency of the U.S. economy created by these regulatory and sales taxes merits
careful consderation.

Unfortunately, the FCC and state and locd entities largely ignore the negative efficiency effects
of their various tax plans levied on wirdess. Indeed, the FCC has increased the Internet component of
the universal service subsdy to schools and libraries which has lead to increased taxes. The FCC dso
plansto require loca number portability for wirdless, which has been estimated to lead to an additiond
0.5%-2.2% tax on wireless usage.”* Additionaly, the FCC has required implementation of an
extreordinary expensive emergency (E911) plan for wirdess which is estimated to approximately $1.5
billion, or about 1.5-2 times the estimated cost of the local number portability requirement.

While the FCC programs will likely have consumer benefits, no economic andyss has been
done with respect to a benefit-cost andys's to see whether the expected benefits outweigh the high
efficiency costs to consumers and the U.S. economy.? The FCC and state and local authorities could
estimate the costs to consumers and the economy when they implement tax and subsidy programs and

only implement regulatory requirements that lead to commensurate benefits to consumers. This

L The requirement was scheduled to go into effect in June 1999, but it has been delayed. The
lower estimate is from Evolving Systems, "Wireless LNP: An Industry White Paper”, Fall 1997. The
higher estimate is from the Y ankee Group, "Wireless Number Portability Cods', Exhibit 4a, March
1998.

2 These quite expensve regulaory requirements have arisen by the extension of regulatory
requirements from local landline providersto wireless. No economic analys's has been undertaken to
decide whether the extension of landline regulation to wireless provides net consumer benefits.

2 Sate and locd taxing authorities have apparently seen wirdess as a convenient funding source for
unrelated purposes.

15
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recommendation is particularly important given the finding of this study that the margind efficiency loss

of these taxes increases sgnificantly as the overall tax rates increases.
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