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§ Describe user characteristics and fiscal impact

§ Benchmark tax incentive to other economic incentive programs

§ Conduct empirical analysis of tax policy change using micro 
(firm level) data
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§ Study Background

§ Corporate Income Tax Apportionment Background

§ Literature Findings

§ Virginia SSF Rationale and SSF Adopter Characteristics

§ Data and Statistical Methodology

§ Results

§ Conclusions
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§ Two annual reports
§ Comprehensive incentives 

report
§ Report on rotating group (3-

12) of individual incentives 
§ FY17. Film incentives
§ FY18. Small business and 

workforce development
§ FY19. Manufacturing and 

data center incentives 
§ FY20.   Infrastructure and 

distressed region incentives
§ FY21.  Trade and transport of 

goods incentives

JOINT LEGISLATIVE AUDIT 
AND REVIEW COMMISSION

Commonwealth of Virginia
November 13, 2017

 Economic Development Incentives 
2017

Report to the Governor and the General Assembly of Virginia
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§ Incentive characteristics
§ Targeting (e.g., export orientation, high 

multiplier, average wages, clusters) 
§ Trend and geographical characteristics 

§ Performance outcome verification

§ Program benchmarking with other 
states

§ Economics/policy literature review

§ Ex post quasi-experimental analysis 
using establishment or state industry 
employment and other data

§ Economic and ROI analysis using REMI

§ Surveys, interviews, and focus groups
§ State agency staff
§ Industry and advocacy groups 
§ Firms
§ Local economic developers
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 NOTE: Beneficiary savings for 2017 are estimated by inflating 2016 savings.



Sales and Use Tax 
Exemptions, 1,030, 

44%

Grants, 776, 33%

Tax Credits, 438, 
18%

Other, 119, 5%

FY 2010-2018 $ Millions
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SSF Apportionment

Coalfield Employment Enhancment Tax Credit

Railroad Common Carrier Sales and Use Exemption

Commonwealth Opportunity Fund (grant)

Data Center Sales and Use Exemption

$ Millions, FY2016
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§ Uniform Law Commission (1957)—Uniform Division of Income for 
Tax Purposes Act (UDIPTA). Give equal weight to three factors 
(property value, payroll, sales for capital, labor, and output—inputs 
and outputs of firm production activities)

§ Many state questioned rationale and continued relevancy; desire to 
incentivize export-base industries

§ States move to place additional weight on sales
§ Double-weighted sales
§ Single sales

§ Now, most states are using single sales

§ Some states are using for selective industries (e.g., manufacturing)

§ Some states make it optional
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10Source: 2019 U.S. Master Multistate Corporate Tax Guide and Federation of Tax Administrators (2018)
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Data Center and Manufacturing Incentives 

39 

3. Manufacturing Single Sales Apportionment 
Following the lead of  many states, the General Assembly adopted legislation in 2009 
to allow manufacturers to use a single sales income tax apportionment formula that 
could reduce their Virginia income tax liability. Multistate manufacturers are typically 
required to use a three-factor apportionment formula based on the proportion of  their 
total property, payroll, and sales in Virginia. This formula double-weights the sales 
factor, and corporations must use this “double-weighted sales” formula unless other-
wise specified in statute. The single sales formula allows manufacturers to calculate 
their taxable income in Virginia based solely on the proportion of  total sales that are 
in Virginia. This formula allows manufacturers that have a sizable proportion of  prop-
erty and payroll in Virginia and a smaller proportion of  sales to lower their tax liability 
(Figure 3-1). Thus, it is considered a tool to attract businesses to locate and expand in 
the state. Single sales apportionment was phased in from July 2011 to July 2014 with 
increasing weights for the sales factor each year until July 2014, when companies could 
use just sales (Table 3-1).  

Figure 3-1 
Single-sales apportionment allows manufacturers to potentially reduce their 
Virginia tax income  

 
SOURCE: Weldon Cooper Center review of the Code of Virginia, Virginia Administrative Code, and TAX forms and 
guidance documents.  

A uniform apportion-
ment formula was devel-
oped by a group of state 
tax professionals to en-
sure that states do not 
tax more than their share 
of income, and thus com-
ply with the U.S. Com-
merce Clause require-
ment for fair apportion-
ment. The formula appor-
tions income to states ac-
cording to where prod-
ucts are made (where 
property and payroll are 
located) and where prod-
ucts are sold, with each of 
the three factors (prop-
erty, payroll, and sales) 
equally weighted. Nearly 
all states adopted the for-
mula. States began to 
double-weight the sales 
factor to equalize the 
weight given to supply 
(property and payroll) 
and demand (sales). Later, 
states began to use only 
sales in the formula.  
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SSF Manufacturing All Grant Programs 
(FY10-FY18)

High Multiplier (>2)

% of Firms 78% 45%

% of Expenditure 81% 57%

Export-base

% of Firms 95% 39%

% of Expenditure 98% 46%
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§ State business activity is sensitive to state business taxation 
(Phillips and Goss 1995 meta-analysis)

§ Small businesses may be more sensitive (Lightner 1999, 
Borchers, Deskins, and Ross 2016)

§ Empirical support for SSF apportionment effect is modest

§ Early studies often showed significant effects
§ Reliance on state-level data and relatively basic representation of 

tax code, older econometric methods
§ Earlier studies were conducted when SSF apportionment was less 

prevalent
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§ Goolsbee and Maydew (2000a).  State data. Moving from 
equally weighted formula to double weighted sales is 
associated with a 1.1% increase in manufacturing employment.

§ Goolsbee and Maydew (2000b).  Moving NY from 2SF to SSF 
would increase manufacturing employment 3.5% (32,000 jobs)

§ Later replication studies (longer data periods, refined 
econometric methods) find smaller or no effects (Bernthal et al. 
2012 and Merriman 2014)
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§ Edmiston and Arze del Granado (2006).  Firm-level data from 
Georgia found that moving from standard apportionment to 
double sales weighting was associated with statistically 
significant 2% increase in property and payroll.

§ Other effects:
§ Capital.  Fewer studies, but do not find large, robust positive effects 

(Gupta and Hoffman 2003, Clausing 2016)
§ Sales.  Higher sales weights associated with decreased state sales 

(Clausing 2016; Edmiston and Arze del Granado 2006) and reduced 
shipments from other states (Klassen and Shackelford 1998)
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§ Analysis restricted to variables that could be generated from TAX 
or QCEW firm records (e.g., NAICS industry, tax liability, 
employment, apportionment factors)

§ Virginia Department of Taxation
§ Form 500 (Virginia Corporate Income Tax Return), 2013-2016
§ Form 500A (Multistate Corporation Allocation and Apportionment of 

Income), 2013-2016
§ Information included: tax liability, apportionment factors, SSF election

§ Virginia Employment Commission
§ Quarterly Census of Employment and Wages, 2010-2019
§ Information included: Employment and industry (and location, but not 

used)
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§ Probit model of SSF election, 2016
§ SSF apportionment benefit indicator
§ Durable goods dummy (NAICS codes 321, 327, 33X) (cyclicality and 

tradeability) 
§ Tax liability

§ Difference in differences model (multiyear panel), 2010-2019
§ Year dummies and robust (clustered) errors
§ Post-treatment period 2015-2019.

§ Difference in differences model (multiyear panel) with propensity 
score matching, 2010-2019
§ Propensity score based on Probit model above
§ Without replacement and single nearest available neighbor
§ 40 SSF electors versus 40 matched multistate manufacturing firms
§ Year dummies and robust (clustered) errors
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Variable Definition

LEmp Natural log of firm employment

SSF_Elect Election of SSF during tax years 
2014-2016

Durable_Industry Durable goods.  NAICS codes 321, 
327, 33X

Tax_Liabilty Dummy for whether tax liability or 
not (1=Yes, 0=No)

Factor SSF apportionment benefit 
indicator
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§ SSF benefit measure. This variable is measured 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.  Higher 
value means more benefit.  Measures how much benefit firm 
gets over standard double sales factor weighting. 

§ Durable goods dummy (NAICS codes 321, 327, 33X)
§ Represents cyclicality (sensitive to economic cycle)
§ Represents tradeability (exposure to international trade)
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§ Data on 225 Firms from manufacturing firm tax and 
employment records
§ 40 firms elected SSF
§ 185 other multistate (Form 500A) manufacturing filers

§ Looked only at incumbent firms (at least 20 employees with 
data available for 2010-2019)
§ Removes firms that were improperly matched
§ Removes firms that switched ID numbers
§ Creates ”well-behaved” firm time series
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Variable Coef Std. Dev z P value

Factor 0.72222 0.20192 2.53** 0.011

Durable_Industry -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

Number of Obs 225 Wald chi2(3) 10.97

Pseudo R-squared 0.07 Prob>chi2 0.01

27⍺<.001 ***; ⍺<.01 **; ⍺<.1 * 



Variable Coef Std. Dev z P value

Basic 

SSF_ElectXPost 
(>=2015)

-0.07250 0.0438171 0.73 0.464

Num 225X10

F(10,224) 2.75 Prob>F 0.0033**

NN Propensity 
score matching
SSF_ElectXPost 
(>=2015)

0.0133663 0.0628781 0.22 0.829

Num 80X10

F(10,79) 1.02 Prob>F 0.431
28⍺<.001 ***; ⍺<.01 **; ⍺<.1 * 
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§ Program is relatively well-targeted on high-multiplier, export-
base jobs compared to average economic incentive grant

§ Program is quite expensive

§ Positive but statistically insignificant employment effects 
(slightly different from Edmiston and Arze del Granado 2006 
findings of positive, statistically significant effects for payroll)
§ Job creation is primary incentive performance metric of interest to 

policymakers

§ Study does not assess total payroll, capital investment, labor 
productivity, etc.
§ SSF apportionment reduces cost of capital which is more likely to 

have investment and labor productivity impact.  Job impact may be 
uncertain.
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