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1.0 Introduction

Corporate tax apportionment can play a significant role in determining the state
income tax liability of corporations with operations in multiple U.S. states. It works in
tandem with other aspects of the corporate tax code such as the throwback rule (which
determines the taxability of income not taxed by other states) and combined reporting
(which requires companies to combine the profits of its subsidiaries when reporting income)
to determine state taxable income (Suarez Serrato and Zidar 2017; Moore and Bruce 2014).

For decades, most states used the standard apportionment formula recommended by
the Uniform Law Commission as part of the Uniform Division of Income for Tax Purposes
Act (UDIPTA) in 1957. That model legislation was created in response to the growth of
multi-state firms after World II and the need to ensure fair apportionment of income for tax
purposes to comply with the U.S. Commerce Clause (Lightner 1999). The formula
apportioned income to states according to where a firm's goods are produced (represented
by where property and payroll are located) and where products are sold. The formula
equally weighted each of the three factors (property, payroll, and sales) in apportioning
income to the taxing state.

Despite earlier adoption of the UDIPTA apportionment formula, many states began
to question the rationale and continued relevancy of the equally weighted apportionment
formula over time. Currently, only a handful of states still use it. The original justification
was based on production economics. Since capital, labor, and output characterized the
inputs and outputs of firm production activities, factors representing these items (property,
payroll, and sales) were used in the weighting formula to apportion corporate income among
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factor, motivated by the desire to promote economic development by incentivizing export-
base industries (Josephs 2008).

Today, most states use single sales factor apportionment (see Figure 1), usually
applying the formula uniformly across industries. Some states target single sales factor (SSF)
apportionment to specific industries or expanding firms, or make it optional for firms. For
example, several states (e.g., Massachusetts, Maryland, New Mexico, and Virginia) offer SSF
apportionment for manufacturing but generally not for other sectors. A few states make it
elective in certain circumstances. In Arizona, it is elective for most industries. In Florida
and Oklahoma, single sales factor apportionment can be used by companies making capital
investments of at least $250 million or $200 million respectively.

This paper examines features of the Virginia elective SSF apportionment tax policy
for manufacturing, characteristics of its users, its revenue impact, determinants of firm
election and the impact of SSF apportionment on firm economic activity as represented by
employment. Data on firm tax apportionment is drawn from state corporate tax records
while firm employment data is obtained from Virginia Employment Commission (VEC)
Quarterly Census of Employment and Wages (QCEW). Results indicate that the program is
well-targeted at high multiplier, export base industries. The program is also quite expensive
compared to other economic development incentives in terms of tax expenditure. Lastly,
single sales factor apportionment is not positively associated with firm job creation.

This paper is organized into several sections. The next section presents a literature
review of the effects of corporate tax apportionment changes on firm business activity. The
third section examines the context for Virginia's corporate apportionment policy change, the
relative size of the program in terms of tax expenditure, and features of companies that used

the tax incentive. The fourth section describes aspects of the empirical data and analytical



framework. The fifth section presents empirical results. The paper concludes with a

summary and conclusion.

2.0 Literature Review

Most economic research shows that state business activity is negatively affected by
state business taxation (Hanson 2019; Phillips and Goss 1995). Some types of businesses
such as business startups or small businesses have been found to be especially sensitive to
aspects of state business tax codes (Borchers, Deskins, and Ross 2016; Lightner 1999).
Corporate tax apportionment methods are one aspect of state business tax policy that some
researchers have found to be important.

States originally used a three-factor apportionment formula based on averaging the
proportions of a firm's total property, payroll, and sales in computing company taxable
income. In recent years, states have moved towards placing greater weight on the sales
factor. This heavier weighting of the sales factor decreases the tax burden of multistate
tirms that sell a relatively high share of their product out-of-state but produce a relatively
high proportion of their product in-state. On the other hand, firms that concentrate sales in-
state but produce primarily outside of the state should be incentivized to increase their state
production footprint or decrease their in-state sales.

Empirical evidence for single sales factor apportionment indicates that economic
effects are likely fairly modest. Studies have generally focused on three metrics when
examining formula changes: (a) employment, (b) capital expenditures, (c) sales or shipments.

Earlier empirical studies sometimes showed a significant relationship between greater
sales apportionment weighting and employment levels in the adopting state. But, more

recent studies have tended to find smaller or no effects. At least two explanations can be



offered for these differences. First, earlier studies use state-level data, somewhat basic
representation of corporate tax differences, and older econometric methods. In more recent
years, some researchers have found that different facets of the corporate tax code (e.g., tax
rates, combined reporting rules, apportionment rules, throwback rules, loss carryback
provisions) influence corporate tax liability, sometimes through interaction with one another
(Giroud and Rauh 2019; Suarez Serrato and Zidar 2017; Moore and Bruce 2014). After
adjusting for these potential sources of bias and using more contemporary econometric
techniques, capital investment and employment effects often appear smaller in magnitude or
statistically insignificant. Second, earlier studies were conducted before single sales factor
apportionment was more prevalent. As with any incentive, first adopters experience the
largest impacts. In the same way, gains from weighting sales more in apportionment
formulas appear to dissipate as more states adopt the same taxation approach (Edmiston
2002).

Two eatly studies (Goolsbee and Maydew (2000a) and Edmiston and Arze del
Granado (20006)) showed a substantial effect of greater sales apportionment weighting on
economic activity. Goolsbee and Maydew (2000a) indicated that moving from an equally
weighted formula to double-weighted sales is associated with a 1.1% increase in
manufacturing employment. Subsequent studies conducted by Goolsbee and Maydew based
on similar findings indicate that states would see significant manufacturing job growth from
switching to single sales factor (Mazerov 2005). For example, New York state would see a
3.5% increase in manufacturing jobs (about 32,000 jobs) as a result of moving from double-
weighted sales to single sales factor (Goolsbee and Maydew 2000b). Using 1992-2002 firm-

level date for Georgia, Edmiston and Arze del Granado (2006) found that moving from



equally weighted apportionment to double-sales weighted was associated with a statistically
significant 2% increase in firm property and payroll.

Later replications of the original Goolsbee and Maydew study have not able to
corroborate their findings. Bernthal et al (2012) replicated the analysis for the same time
period (1978-1993) and found that the relationship between sales apportionment and
manufacturing employment was not statistically significant. Using a newer data set (1978-
2010), they found a statistically significant relationship but the magnitude of the effect was
just one-fourth of the size reported by Goolsbee and Maydew. Another replication study
(Merriman 2015) suggests that the results are not robust to sample changes and
improvements in econometric estimation methods; increasing the sales factor has no
statistically significant effect on manufacturing employment.

Several other studies have failed to find empirical support for greater sales weighting
on employment in the adopting state (Clausing 2016; Lightner 1999) or found that
employment increases for particular categories of firms was contingent on other aspects of
the state corporate tax structure such as throwback rules or combined reporting (Swenson
2015) or other state level characteristics such as industry structure (i.e., capital to labor ratios)
(Edmiston 2002).

Although fewer studies examine the effects on state capital expenditures, the findings
do not suggest large, robust positive effects (Clausing 2016; Gupta and Hoffman 2003;).
Gupta and Hoffman (2003) find that corporate tax apportionment weights have a small or
statistically significant effect on capital expenditures, but the effects are sensitive to state
corporate income tax regimes. In contrast, Agostini and Tulayasathein (2003) found that
foreign direct investment is associated with increasing property factor weighting in

apportionment formulas.



3.0 Virginia's single sales apportionment program and characteristics of
participating companies

SSF apportionment for manufacturing was adopted by the Virginia General
Assembly to halt industry job losses, assist growth, and improve the state's economic
manufacturing competitiveness. Although small by national standards (Virginia's
manufacturing sector represents just 4.8% of total employment compared to 6.7%
nationwide om 2-10), the sector is seen as important industry target, particularly for areas
that have experienced substantial attrition in traditional manufacturing jobs such as the
Southside region. Virginia manufacturing employment has also declined at a significantly
faster rate over the last two decades than the nation, with employment dropping 30.0%
compared to a 24.0% decrease nationwide over the period 1999 to 2019. Real GDP in the
sector over the same period increased by just 13.2% compared to a 41.4% national increase.

Cyclical forces contributed to a sharper reduction in Virginia manufacturing
employment during and immediately following the 2007-09 recession. It has also been
slower to recover than the rest of the U.S., due to sharp contraction in several lower wage
industries where it was more concentrated such as textiles, apparel, furniture and wood
products. The first three industries are characterized by especially high and rising import
penetration rates. The wood products industry was affected by the deep downturn in the
housing market and construction activity during the recession and the slow recovery
afterward.

In response to the recommendations of the Uniform Law Tax Commission, Virginia
used an equally weighted factor formula from 1959 to 1999 (Putney 2008). The
apportionment formula was changed to double-weight the sales factor in 1999, which

weights the property and payroll factors by one-fourth each and the sales factor by one half.
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Virginia's elective single sale apportionment factor for manufacturing was authorized by
statute during the 2009 legislative session and amended in the 2012 session with a start date
of July 1, 2014. Companies using the single sales factor were required to maintain
employment at or above 90% of base year employment levels (i.e., year before single sales
factor election) and pay its employees at least as much as the state or local average weekly
wage for the company's industry, whichever is higher, for a three-year period, to maintain
their eligibility status. Failure to adhere to these requirements results in state recapture of the
difference between taxes owed under the standard double-weighted and taxes owed under
single sales apportionment plus lost interest on the revenues. Once a company complies
with the employment and wage restrictions for the first three taxable years, they need no
longer maintain them to continue to use single sales factor apportionment.

Virginia’s SSF apportionment program does not explicitly target economic
development expansion and new investment projects like some corporate tax apportionment
programs (e.g., Florida and Oklahoma; also a data center single sales factor program in
Virginia requires firms to meet minimum capital investment thresholds to claim single sales
factor apportionment for the industry). On the other hand, it does provide an incentive for
firms to retain above higher wage jobs in manufacturing, at least during the first three years
of enrollment.

Program design appears to favor businesses expected to have higher economic
impacts. By benefiting firms with enterprises in other states and countries, it targets firms
that may have greater opportunities and lower costs of relocating production to plants
located elsewhere. Furthermore, manufacturing SSF apportionment effectively targets
export-base industries since only firms with a higher percentage of sales outside the state

than production are incentivized to use it. A comparison of sales factors for corporate



adopters and all multi-state manufacturing firms indicates that approximately 97.6% of sales
activity is outside of Virginia for adopters compared to 97.2% for other manufacturing firms
(see Figure 2). In contrast, 32.4% of property and 24.1% of payroll are in Virginia for single
sales factor apportionment electors compared to just 3.7% of property and 5.8% of payroll
for all multistate manufacturers. As will be shown below, it is also better targeted than most
economic incentive programs since only net exporters would likely benefit from participating
in the program while only the most stringent Virginia incentive programs restrict eligibility to
basic employers, which means that 51% or more of the facility’s revenue must be generated
outside the state.

The single sales factor program for manufacturing is a fairly large economic incentive
program in terms of state revenue impact. Based on actual TY 2014-2016 returns for firms
that used manufacturing SSF, the number of electors and revenue impacts are estimated to
have grown from 16 taxpayers and $1.857 million in TY 2014 to 76 taxpayers and $20.924
million in TY 2015, and to 70 taxpayers and $22.274 million in TY2016. Participation
dipped in TY2016 because several companies during the time period did not meet the wages
and employment requirement to use the manufacturing single sales factor apportionment or
otherwise reverted back to the standard double weighted sales factor formula. The TY2016
revenue impact makes it the 5th largest economic incentive program in the state that year,
exceeded only by a data center sales and use tax exemption (estimated $53.9 million tax
revenue impact), the state's flagship discretionary "deal-closing" grant called the
Commonwealth’s Opportunity Fund ($25.0 million), a railroad common carriers sales and
use tax exemption (estimated $24.2 million tax revenue impact), and coalfield employment

enhancement tax credit ($23.4 million).



The manufacturing single sales factor program is unlike most state tax credit and
grant programs that are constrained by appropriations and/or program firm award limits and
more like the economic development incentive sales and use tax exemptions in that the
incentive received is open-ended. The latter are tied to the amount of eligible production
inputs purchased which is related to the size and sales volume of the firm; the manufacturing
SSF incentive amount is tied to the firm's profitability. As a result, benefits are fairly
concentrated. Among the 70 single sales factor apportionment electors in TY2016, 5
taxpayers were estimated to receive 61% of the estimated total tax savings but accounted for
just 28% of single sales factor apportioning firm total employment. For comparison
purposes, the top 5 economic incentive grant recipients during the period FY10-FY18
received 15% of total grant awards (or $140.8 million in assistance out of $903.3 million in
awards). In addition, inspection of corporate income tax data indicated that the potential
addition of a handful of highly profitable companies and changing profitability for a few
firms can have a potentially enormous effect on future tax revenue impacts.

As might be expected, beneficiaries tend to be larger firms. Approximately two-
thirds of the tax savings were realized by firms with at least 250 employees in Virginia during
the year. However, beneficiaries employ only a small portion of manufacturing employees in
the state. An estimated 12,641 jobs are attributable to firms that elected manufacturing single
sales factor apportionment in TY2016. This represents approximately 5.2% of total Virginia
manufacturing employment (242,202) for 2016.

Beneficiaries are fairly industrially concentrated. Approximately 82% of the tax
benefits over TY2014-TY16 flowed to three industries: machinery manufacturing (33%),
food manufacturing (30%), and plastics and rubber products manufacturing (19%).

Collectively these industries accounted for approximately 25% of total state manufacturing
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employment. Average wage data for corporate taxpayers was not available. But, the average
imputed compensation based on statewide averages for the average manufacturing singles
sales factor apportionment industry beneficiary in 2017 is $67,362 compared to $70,244 for
all Virginia manufacturing and $51,076 for all non-manufacturing employment. Thus, while
the compensation is above the Virginia average, the policy does not target higher wage
manufacturing to the degree one might expect given the program average pay requirements.
The program appears to enroll participants with more desirable industry
characteristics than the average Virginia economic incentive program. Industry export
orientation and employment multiplier magnitude were assessed using IMPLAN data by
linking taxpayer NAICS industry codes to IMPLAN industry codes using a
NAICS/IMPLAN code crosswalk. Among SSF electors in TY2016, 78% wete in high
multiplier industries (defined as having IMPLAN SAM employment multipliers of over 2)
and 95% were in export-base industries (defined by having more than half of sales exported
outside the state based on IMPLAN). Weighting by award, these proportions changed little,
with 81% of the estimated tax savings accruing to high multiplier industry firms and 98
percent of tax savings going to export-base industry firms. The comparable figures for all
Virginia economic incentives over the period FY2010-FY2018 were 45% of all grant award
recipients being in high multiplier industries and 39% being in export-base industries.
Similarly, 57% of total award amounts went to high multiplier industries and 46% went to

export-base industries.

4.0 Data and Methodology
The effect of manufacturing SSF apportionment on employment was examined

using data from state corporate tax filings from the Virginia Department of Taxation and the
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Virginia Employment Commission (VEC) Quarterly Census of Employment and Wages
(QCEW). The analysis was conducted by combining firm information from the Department
of Taxation Corporate Income Form 500 (Virginia Corporate Income Tax Return and
Schedule 500A (Multistate Corporation Allocation and Apportionment of Income) with
firm-level information on employment by year from establishment-level QCEW data to
examine employment over the 2010 to 2019 period. Firms were the units of analysis; QCEW
establishment employment data was aggregated to the company level using Federal
Employer Identification Numbers (FEIN). Single sales factor electors were compared to
other multi-state manufacturing companies that completed Schedule 500A. In order to
remove firms that were improperly matched (including firms that switched FEIN numbers
during the period due to firm mergers and acquisitions and for other reasons), only QCEW
firm data that had at least 20 employees for each year over the 2010-2019 period were
retained. This resulted in only 40 of the original 70 SSF electing firms in 2016 being retained
along with another 185 (Form 500A) non-electing firms.

The natural log of employment (lemp) is the outcome variable of interest and
dependent variable in the principal difference in difference regressions described further
below. The policy variable is single sales factor apportionment, which is a nonrandom
treatment. Firms that selected single sales factor apportionment (SSF_E/ec/) during tax year
2016 were identified as treated firms.

Firms choose to use SSF apportionment based on program eligibility and likelihood
of financially benefitting from the incentive. Since program eligibility requires firms to
maintain employment above 90% of base year employment for three years, firms expecting
to exceed that threshold are more likely to use the incentive while firms experiencing greater

competitive pressures or greater uncertainly about employment plans might be more
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reluctant. Moreover, not all firms have large tax liabilities; those that do during the election
years are more likely to make the election than those with no or small liabilities. Most
importantly, firms that have proportionally higher corporate payroll and property value in
the state but comparatively lower state sales will realize more tax benefits from choosing
single sales factor apportionment over the standard double-weighted sales formula.

Three observable selection variables that could be easily constructed from firm-level
QCEW employment data and corporate income tax data were used to represent these
selection variables. They include a dummy variable indicating whether the firm
manufactured durable goods (i.e., NAICS codes 321 XXX, 327XXX, and 33XXX)
(Durable_Industry). Firms producing durable goods are expected to be more sensitive to
business cycle activity and produce more tradeable goods, making employment forecasting
more difficult because of macroeconomic fluctuations and international competition. A
variable indicating whether the firm had tax liability or not (Tax_Liability) during the TY
2014-2016 period is used to represent whether single sales apportionment would have the
potential to result in tax savings. A third variable (Factor) is defined as the sum of the
proportion of the firm's property factor in Virginia and the proportion of the firm's payroll
factor in Virginia divided by two minus the proportion of the sales factor in Virginia. Firms
are more likely to benefit from single sales factor apportionment over the standard double
weighted sales factor as this measure increases in size.

Three categories of empirical results are presented. The first is a graphical
representation of aggregate employment over time for single sales electors, other multistate
manufacturing companies (filers of the Form 500A but not selecting single sales factor
apportionment) and all Virginia manufacturing firms. The second is a binary response

model of single sales election (SSF_E/ecf) using probit regression with robust standard errors
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using the aforementioned selection variables. The last are two multiperiod difference in
difference regressions estimated with robust (clustered) standard errors and time fixed
effects. The first is a basic difference in difference model that takes into account
unobservable characteristics that are fixed over time, with the post-treatment period
beginning in 2015. The second is a nearest neighbor match (NNM) propensity score
difference in difference model that also takes into effect firm single sales apportionment
selection effects. The propensity score is calculated using the estimated probit model
described earlier. Single matches for each SSF elector are determined from the pool of

multistate firms without replacement.

5.0 Results

Figure 1 shows the employment trajectories of single sales apportionment elector
firms, other multistate manufacturing firms, and all state manufacturing firms. The results
indicate that SSF elector employment grew slower over the 2010-2019 period than other
multistate firms and state manufacturing employment. Total state manufacturing
employment grew approximately 8 percent. The smaller multistate manufacturing firm
groups grew slower. SSF elector employment actually declined. The graph does not provide
compelling visual evidence that single sales factor usage has been effective in stimulating
firm employment growth. However, other variables may be responsible for the differences,
motivating additional analysis to control for firm fixed effects and selection effects.

The signs of coefficients for the SFF apportionment election probit regression
(Table 2) conform to expectations and are statistically significant at the «=.10 level. Results
indicate that SSF apportionment election is positively and statistically significantly associated

with the apportionment benefit factor (Factor). Durable goods manufacturers are less likely to
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choose apportionment, perhaps because of the business uncertainty and competitiveness
reasons stated earlier. Having tax liability (Tax_ILiability) during the 2014-2016 period is
associated with a greater likelihood of choosing single sales apportionment.

Difference-in-difference regression empirical results are reported in Table 3. Only
the interactive difference (SSF_ElectXPost) term is presented. The results of the initial basic
difference-in-differences regression of employment indicate that single sales factor
apportionment is positively associated with employment creation but the coefficient is not
statistically significant. The second propensity score NNM regression shows a weaker
positive coefficient that is also not statistically significant.

Opverall, the results indicate that multi-state manufacturing firms are likely to select
SSF apportionment based on several variables that characterize their expected benefit.
However, the results suggest that there the program has not had the intended impact of
increasing employment relative to baseline multistate firms over the short-run. The program
could yield economic benefits in terms of capital investment, labor productivity, and worker

earnings. But they were not examined here.

6.0 Summary and Conclusion

Corporate tax apportionment can play a significant role in determining the income
tax liability of corporations with operations in multiple states. Over the last twenty years,
most states have moved from an equal weighting of three factors (i.e., property value,
payroll, and sales) to single sales factor apportionment, which weights total national tax
liability by the proportion of total firm sales originating in the taxing states. The motivation
for these changes, as it was for the Commonwealth of Virginia, is to promote the growth of

basic employers.
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This paper examines the effect of an elective single sales factor program for
manufacturing in the Commonwealth of Virginia. This paper finds that program design
results in relatively good targeting at high multiplier, export base firms and compares
favorably with other Virginia grant economic incentive programs on these features.
However, the program is extremely costly relative to other programs. More importantly,
based on results of a NNM propensity score difference-in-difference model which controls
for unobserved variables that are fixed over time and program selection, there is no evidence
that sales factor apportionment stimulates firm job creation. This result differs from a
previous firm-level study that found state corporate tax reapportionment had a positive
effect on Georgia firm payroll (Edmiston and Arze del Granado 20006).

This study has several limitations. Because the program is relatively new, the firm
sample size was small, and there was limited post-treatment period employment and tax data
available to conduct the ex-post analysis. As the program matures and more employment
time series data become available, it will become possible to revisit and re-estimate the
equations and have greater confidence in the results. Second, the study does not evaluate
the state economic effects of reapportionment on a broader range of economic indicators,
such as capital investment, labor productivity, and worker earnings. However, since
employment is the chief economic incentive performance metric used by state agencies and
elected officials in assessing whether a program has been successful in promoting economic
growth and development, evidence of positive impacts for those metrics are likely to be less

important in political acceptance.
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Figure 1. Corporate Tax Apportionment by State
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Figure 2. Share of factors in state for SSF electors versus other multi-state
manufacturing firms
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Figure 3. Manufacturing employment growth by type of firm (SSF elector, other

multistate firms, and all manufacturers)
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Table 1: Probit regression of manufacturing single sales apportionment election

Coef. Std. Err z P>|z|
Factor 0.72222 0.28534 2.53 0.011
Empchange10_13 -0.39412 0.20676 -1.91 0.057
Tax_Liability 0.44269 0.22948 1.93 0.054
Constant -1.29620 0.23324 -5.56 0.000
obseraions 2 a0
Pseudo R2 0.07  Prob>chi2 0.01
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Table 2: Difference in difference regression, basic and propensity score NNM

Basic

SSF_ElectXPost

Num
F(10,224)
Prob>F

Propensity Score
NNM

SSF_ElectXPost

Num

F(10,79)
Prob>F

Coeff
0.032171

225X10
2.75
0.0033

Coeff
0.0136633

80X10
1.02
0.431

SE
0.0438171

SE
0.0628781

0.73

0.22

P value
0.464

P value
0.829
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