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Technological Change and Tax Policy

* “Digitalization” of consumption/labor allows people to buy goods
from vendors around the world and supply labor to firms globally.

e E-commerce, telework, ....

* These changes pose challenges for policy by making consumption
and factors more footloose.

* Digitalization also changes what people buy and how people work.

* Effects on local tax bases within places and across space?



WFH and Local Tax Revenues
* The “urban doom loop” after WFH....

* Little existing empirical evidence on local tax revenues and services.

* Focus on prices not sufficient for revenue due to tax rules.

* Literature also ighores the substantial differences in how various tax
bases are structured---even within a given city or town.

* Emphasis in the public economics literature has generally focused on
Income taxes and interstate migration.

* Our focus: heterogeneity across sales and property tax responses.



Key Takeaways

* Declines in sales tax revenues due to telework result from two factors:

* Changes in the place where goods are sold: shift from larger taxing jurisdiction
to smaller taxing jurisdiction.

* Telework consistent with e-commerce (Agrawal and Shybalkina 2023, 2024)

* Changes in what people buy: WFH correlated with a shift toward non-taxable
services away from taxable goods (digital services, leisure services, etc).

* Consistent with Finan and Bloom (2023): WFH increased mid-week golf 83%.

* Key takeaway: WFH creates pressures on antiquated sales tax rules that
are best suited for goods rather than the current digital economy.

* Especially problematic for cities. But smaller effects on property tax.






Disaggregated Data from TN Revenue Dept

* Vendors required to file a sales tax return each month.

* Because goods and food are taxed at different rates, we know food
vs. hon-food purchases.

* Contains NAICS code for the vendor so we know the type of seller
(general merchandise, accommodation, gas station, etc.)

* Local taxes means sales are allocated to “situs” locations (county
of sale, “city” of sale, non-city part of county, special district).

* Property tax data separately for residential, commercial, farm



Tax Form: We Have Every Line Item

PR O R R T S P A Cae U ot Lt s LT R L T OO A T o0y A S TRt DL SR JHR KPP O A LE S Pt T (1)
2. Cost of personal property purchased on a resale certifiCate DUL US@d......... ..o ieiriecieeennactesssiaassae seasssssassss sasenss (2)
3. Cost of out-of-state purchases and property imported iNto TeNNESSEE FOr USL.......cc..ccieereiiiecrsissnesiaaieesssssssaassssesees (3)
4. Fair market value of tangible personal property fabricated, produced, compounded, or severed from the earth
FOU USE T T RIMIESS B L. it mrerssaviblivntstmmbibin bt thmramrtbioowbblams bpiesiittdryemvesveb bevnsbismn b e inkiddorm swibovs bl bt s ot bt bbb (4)
5 TLA1SAIeS Al DUTCRIASES RO LITTES T i morviitsistommbbion i td st blavi s bkt sk b povservb b live svasnbpinebi 44 sy b Lo s b s .(5)
6. EXempt TranSacionsS:TrOM SENRODIE A EINEET ] .. s s basm b siommbsimsbiribsmmimmbib s amttdsrms sbiribdmrmmsbobs s dsreme st vrsvms (6)
7. State net taxable total (SUDIrACT LINE@ 6 FrOM LIN@ 5) ..t eeetteereeseassnsseesssssssessassss searsssnsss sennssnsnsessasnss snnnsesmanse (7)
8. State Saies and-USE T UMURIENY. EIE T IV TUB). e v iasmmsbsb st sbrbbdpps swib s iienabpios sl st s idovs bbb o svome s (8)
9. State food tax (multiply Schedule A, LIN@T DY 40)........co oo eeereecrceee et eesree s aaes sesnaeessaessasssrssssassss sessassmmsmassessaarss saerreenanss (9)
10. Local sales and use tax from Schedule B, LIN@ B........... e eoerrecenteecrieinnee ceesescsiassnssssmssassassnsstssssemasasssasssssassssses (10)
11. Tax collected in excess of State aNd 10Cal IOVIBS............. e ieeeeaens s sonis s sassassssassassasssssassasasssasassosiasnsanas (11)
12. State tax on transactions subject to single article and reduced rates from Schedule C Line 9. veeevecrvvecreenee. (12)

13. Local tax on transactions subject to the special tax rate from Schedule CLine 15....... e (13)







TN Sales & Property Tax

* TN one of 9 states with no income tax, so sales tax reliant
* Approximately 100 taxing counties + 350 taxing cities on top of state
e State rate of 7%. Food (for home) only 4%.

 Large items more than $1600 only taxable by state at 9.75%, excess
of $3200 at 7%.

* Property tax: commercial, farm, residential bases. Reassessment
staggered and slow to update.

e 85% of state and local revenue from both sources.



Sales Taxes Are Goods Based

* The retail sales tax predominantly
taxes goods, rather than services

* Thus, things like digital services,
housing services, health services, and
many leisure services remain untaxed.

* Sales tax base is only about 35% of
gross state product.

70%

50%

30%

10%

Q SV
PN NS P P s P P M)
ANJENIEN RN AN

D

©

>

S SV oM






WFH Potential: Treatment/Comparison

* Follow Dingel and Neiman (2020) and Brueckner, Kahn and Lin (2023)
to construct commuting zone-specific measures of WFH potential:

i
* where WFH; is the WFH potential of NAICS sector { from DN2020
* Sic(j) Is the employment share of industry i in commuting zone ¢
containing county j



Difference in Difference Design

* Aggregate monthly data to quarterly or annual level and implement:
In(R;(c)c) = BWFHPOT, X POST; +y; + V¢ + &0yt
* where Rj . Is the revenue or tax base in the county

* |In some specifications possibly subsector revenue or base of industry
L (or property base) in that county



Identifying Assumption

* Continuous treatment: lower-dose units must reflect how higher dose
units’ outcomes would have changed had they had the lower dose.

* And the presence of no pre-trends does not provide evidence in
support of this stronger assumption.

* Thus, we follow Callaway, Goodman-Bacon, and Sant’Anna (2024,
2025) and aggregate across treatment doses by dichotomizing the
continuous variable into high (or medium) and low dose treatments



WFH Potential Predicts Takeup
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Property Tax Results

) * Null effects perhaps
due to data
o aggregation by base or
g location
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Commercial/Industrial vs. Residential
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Central Cities vs. Smaller Suburbs
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Food + Non-Food Purchase

Sales Base
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Trends in Treatment / Comparison Groups
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Food (for home) vs. Non-food

log total taxable base (food and non-food)
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* Possible evidence of trip
bundling effects (Baker,
Johnson, and Kueng 2021).

* Food decline entirely
driven by non-“grocery”
stores.

* Grocery sees mild
Increases!



Large Value Purchases
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Results by Vendor Type

Retail (NAICS 44/45)
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log total taxable base

Results by Vendor Type
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Other NAICS Codes

Decreases in:

 General merchandise stores, miscellaneous store retailers, gasoline stations, home centers, e-
commerce proxy

COVID era decrease that later rebounds:
* Food service and drinking places, arts entertainment and recreation, accommodation, appliance stores

Increases in:
« Computer systems, finance and insurance

Null effects in:
* Food and beverage stores (implies the food decrease is entirely driven by food not sold at the grocery)



Results by Geography

* TN allows for city and county level transactions (+ special districts),
so we know the precise situs of all sales.

* Take special districts (e.g., Titans Campus) and roll them up into the
cities and counties they are located in.

* Any sale not in a city is in the “remainder” of the county.
* We merge population tabulations for each situs.

* DiD separately for large/small places.
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Principal City Versus Everyone Else
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Local Taxation and Telework: Lessons

* We find that jurisdictions from which telework now occurs lose sales tax revenues
as the propensity for telework is higher.

* Revenue losses are heavily concentrated in above median population size places.

* On net, revenues appear to decline over the panel.
* But also suggestive of a shift toward a service and leisure based economy.

* Taxes associated with large items / tourism are less likely to be affected, while
those associated with general merchandise stores are more likely to fall.

* Growing remote sales, including those sitused to the location of physical
businesses, on the other hand, mildly decrease with telework.



Policy conclusion

* Our results are consistent with no fiscal doom loop from telework in TN....

* But larger jurisdictions are losing tax revenues from sales, property and (and from
the prior literature) personal income taxes when available

* While simultaneously experiencing loss from growth in e-commerce in the
economy

Important to think about the future of the sales tax and how what is taxed must
change due to technological changes in the economy altering consumption
patterns

* Future work can generalize to other states.
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Preview of Results

* Comparing counties with high telework potential vs. low telework
potential in a DID, we find:

* no noticeable effect of WFH on property tax revenues (with some
minor caveats).

* Consumption tax revenues decline in high WFH areas.
* Due to declines in large cities, not smaller.

* Mainly due to non-food declines; e-commerce sales, computers
systems see increases.



Administrative Data from TN

* Our focus: rich administrative data on property and consumption
* Property: commercial vs. residential vs. farm

 Consumption: retail goods, goods in service sector, food at home vs.
food at restaurant, e-commerce, etc.

* Information on the precise situs of the tax base.

* Which and where are subcomponents affected by telework?



Data Advantages and Disadvantages

* Data are great! In terms of local revenue data, this is the most detailed data
possible. No state release these data publicly.

* Cells with fewer than 4 firms are redacted. Not problematic for large
counties or unless looking at very fine NAICS codes.

* TN has complicated rules on determining the situs for e-commerce and
out-of-state sellers have less information.

* Property tax data: Data on appraised property base at city/county level and
by type (commercial, residential, farm).



State Versus Local Revenue
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Tax Base = Gross Sales - Exemptions

AN

* Exemptions:

* sales shipped out-of-state
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Robustness Checks

* Change treatment threshold to be high/low WFHPOT.
* Add covariates (unemployment, tax rates, population, etc.)
* Compare low with medium dose treatments.

* Weighted/unweighted regressions.
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