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ABSTRACT 

 

Economic development scholars remain divided over whether economic incentives designed to 

attract businesses to a locality ultimately promote job growth, higher wages and economic 

development or just give away taxpayer dollars. While some research has found that economic 

incentives may nudge a company to choose one location over a similar location, others have argued 

that companies make location decisions based on strategic considerations like human capital and 

supply chains, and not based on economic incentives. At the same time, even if companies are 

choosing to locate to a particular locality based on an economic incentive package, it is not clear 

that the growth they bring is enough to compensate for the loss of tax revenue. In this paper we 

evaluate the impact of five different types of state-level economic incentives on GDP growth. We 

use a novel Panel Database on Incentives and Taxes established by the W.E. Upjohn Institute for 

Employment Research that contains data on marginal business taxes and business incentives for 

45 industries in 47 cities in 33 states collected from 1990 to 2015. Using several estimation 

strategies, including short and long term two-way fixed effects regression modeling and propensity 

score stratification, we find that economic incentives in the aggregate have a positive impact on 

state-industry GDP growth but the effects differ across economic incentive types. 
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I. Introduction 

 

The almost reality-television style competition 19 U.S. cities and Toronto found 

themselves in over 2018 as a result of Amazon’s public bid for the company’s next headquarters 

renewed a conversation in America over whether the economic incentives that these cities offered 

the market platform behemoth actually result in development and employment. Economic 

development scholars have suggested that there is a causal relationship between the use of 

economic incentives designed to attract businesses and resulting growth in state-level GDP growth 

over time in the United States. The most common argument is that a company that chooses to 

locate in a state offering an incentive package will ultimately bring jobs, wage increases, and state 

and local economic growth that will more than compensate for the short-term loss in tax revenues 

(Peters and Fisher 2004, Bartik 2003, Bartik 1991). Others have further argued that it is often the 

case that the incentives are what pushes a company to choose one location over another similar 

location that is offering less in cost reductions (Bartik 2005, Rubin 1991, Chapman and Walker 

1991, Walker and Greenstreet 1989, Schmenner 1982).  

If the theory of change is as these scholars argue, namely that tax-incentive packages nudge 

large companies to choose specific locations and those companies subsequently create jobs and 

economic output that benefits the local economy, then it makes logical sense that local economic 

development authorities would continue to leverage this tool. However, only a few empirical 

studies provide evidence economic incentives like property tax abatements, R&D tax credits, job 

creation tax credits, and other tools lead to economic growth at the local and state levels (O’Connor 

2011, Busso and Kline 2008, Bartik 2005, Wu 2005, Peters and Fisher 2004, Wasylenko and 

McGuire 1985, Newman 1983). For example, Peters and Fisher (2004) find that offering a job 

creation tax credit equal to $2,800 per job for a branch plant would result in an increase of 30% in 
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the probability of a firm choosing the offering location over a similar location not offering the 

incentive. Busso and Kline (2008) evaluated the federal urban Empowerment Zone program and 

found evidence that local economic development incentives led to significant gains in employment 

and economic growth. The findings of these studies, however, have not gone unchallenged.  

 A greater portion of the literature argues that economic incentives are not effective in 

attracting companies that in turn will provide jobs and economic growth. Several studies argue 

that economic incentives are not a significant factor in the decision making calculus of a firm and 

such tools therefore provide taxpayer money to a firm that had already chosen to locate to the area 

due to factors related to ease of living, human capital support, or corporate strategy (Peters and 

Fisher 2004, Weber 2000, Rondinelli and Burpitt 2000, O’Mara 1999, Lynch 1996). Rondinelli 

and Burpitt (2000) found through surveys that executives of multinational firms place factors like 

quality of life and transportation infrastructure high while ranking state taxes and finance 

consistently low. Even accepting that an economic incentive package might lure a company to a 

particular location, some studies have argued that once there the economic benefits will not 

outweigh the costs (Blomström 2002, Rodríguez‐Pose and Arbix 2001). According to another 

prominent argument, economic incentives might attract large companies and translate to increased 

short-term growth, but they also will crowd out investment or create sub-optimal capital allocation 

in the long-term (Wilson 2009, Gorin 2008, Peters and Fisher 2004, Fisher and Peters 1997). 

Wilson (2009) looks specifically at R&D tax incentives, arguing that while they do increase R&D 

spending within the state in the short-term, they also draw it away from other localities in the long-

term, resulting in no net gain overall. With challenges presented at each point along the causal 

chain, it seems difficult to prove the effect of incentives on increasing economic growth over time.  

 The empirical evidence showing no relationship or even a negative relationship between 



3 

 

economic incentives and state-level GDP growth naturally accentuates that challenge. Numerous 

studies have shown that economic incentives packages do not return the economic development 

benefits over time that they purport to (De Blasio, Fantino, and Pellegrini 2014, Peters 2002, 

Rodriguez-Pose and Arbiz 2001, Boarnet and Bogart 1996, Schweke, Rist, and Dabson 1994, 

Carlton 1983). For example, De Blasio, Fantino, and Pellegrini (2014) exploited a shortage of 

funding for an innovation subsidy program to apply a regression discontinuity design (RDD) and 

find that the program was not effective in producing the economic spillovers through increased 

innovation that it was intended to. The central finding of all the studies cited above was that there 

was a breakdown somewhere in the mechanism that translates tax reduction incentives into 

company attraction into increased economic development.  

 Rather that attributing the breakdown in the causal relationship between economic 

incentives and state-level GDP growth to the concept of the incentive itself, other scholars have 

pointed out design features that may make incentives more or less likely to promote economic 

growth in the long-term. Some have pointed to skill gaps in local economic development 

authorities that doom complex incentives structures from the start (Dewar 1998). Others 

sympathize with heads of economic development authorities as they are bound by the competing 

incentives of higher-level government authorities with electoral interests (Jensen and Malesky 

2018, Dewar 1998). Bartik (2017) argues that shorter-term incentives that front-load tax breaks 

and subsidies have a higher likelihood of influencing relocation decisions and affecting long-term 

economic development prospects due to the way corporate accounting processes function. The 

most developed strand of the literature emphasizes the importance of including clawback 

provisions and performance requirements within economic incentives deals in order to hold 

recipient companies accountable to the jobs and economic growth they promised to bring when 
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initially seeking the tax reductions (Bartik 2005, Ledebur and Woodward 1990, Bartik 2003). 

Given the complexities of locational tax effects, this strand of the literature appears to offer the 

most applied evidence for policymakers tasked with considering both whether incentives are useful 

and how they should be designed.  

 Clearly, the empirical literature that seeks to identify the effects of economic incentive 

programs on economic growth is mixed. While there are many potential reasons for the 

inconclusiveness, in part, methodological shortcomings in several of the studies highlighted above 

may be to blame. Specifically, several studies, such as Fleischmann, Green, and Kwong (1992), 

Rondinelli and Burpitt (2000), Schmenner (1982), Walker and Greenstreet (1989), and Rubin 

(1991) rely on data collected through surveys. While much can be learned, results that are produced 

are not useful in interpreting the effect of incentives as answers are subjective, question items can 

be interpreted differently, and respondents might even be incentivized to exaggerate the positive 

effects of an incentive package if they think they might be soliciting such bids again at some point 

in the future. Others used case-studies that held little external validity (Bartik 1987). Several 

studies taking econometric approaches mismatched geographic targets, analyzing the effect of 

city-level incentives on state economic growth or state-provided incentive programs on the 

economic prospects of a city within that state (Coughlin and Cartwright 1987).  Several looked at 

specific incentive programs without creating a sufficient control group upon which to compare 

how a company made its allocation decision or whether a company’s entrance resulted in increased 

economic development in the absence of incentive programs.  

Studies of enterprise zones and other relatively "large" economic development programs 

suffer from a second problem: it is difficult to determine what would have happened to the local 

area without the program (Busso and Kline 2008). Lastly, some studies like Wu (2005) and Wilson 
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(2009) focus only on the immediate effects of an incentive (i.e. whether R&D tax credits increase 

R&D spending) as opposed to the long-term effects on economic growth.  

Given the competing narratives and empirical shortfalls, this thesis will ask the research 

question:  

 

Do incentives offered by state and local governments to attract businesses actually result 

in increased business activity and positive GDP growth?  

 

In attempting to answer the research question posed, this study will be carrying out one of 

the most comprehensive causal studies of the effect of economic incentives on state and industry 

level economic growth to date. This paper employs a longitudinal analysis model controlling for 

fixed effects and propensity score stratification to evaluate both the short and long term effects of 

economic incentives on state-industry GDP. Unlike previous studies that have focused on one 

specific incentive program or one type of tax incentive, this study will evaluate five different types 

of business incentives, including: job creation tax credits, investment tax credits, R&D tax credits, 

property tax abatements, and customized job training packages.  

This study overcomes the challenge in creating a counterfactual against which to identify 

a causal relationship by leveraging a database developed through a “tax and incentive simulation” 

(Bartik 2017). First applied to economic incentives by Peters and Fisher (2002), under this 

modeling structure, a business in some industry i creates a new branch facility to be set up in city 

c in state s that will start operation in year t (Bartik 2017). State and local taxes, the nominal value 

of incentives, and the changes in inputs and outputs over time for a firm are calculated for each 

year using real information for each city, state, industry, and incentive format. Overall, what 

amounts to 65 percent of total state and local business taxes is covered in the dataset, with that 

number being higher for industries that are not subject to taxes left out of the database such as 

public utility taxes and insurance premium taxes.  
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Several studies have applied unique approaches to studying the causal effect of fiscal 

incentives, though few have effectively applied such approaches to analyzing the impact of 

multiple types of incentives on GDP growth in those industries receiving the incentives. Cleeve 

(2008) applies a multiple regression analysis that controls for autocorrelation and 

heteroscedasticity of standard errors through rho transformation and the application of robust 

standard errors to conclude that fiscal incentives like tax holidays are important in attracting 

foreign direct investment. Wilson (2009) applied a difference-in-difference estimator allowing for 

state and year fixed effects with state-level panel data from 1981-2004 to find that R&D tax 

incentives may have short term benefits but only at the cost of crowding out R&D spending in 

surrounding states in the long-term. Lastly, De Blasio, Fantino, and Pellegrini (2014) exploit a 

temporary lapse in funding for an innovation subsidy program to argue that incentive recipients do 

not end up producing more patents compared to firms not receiving the subsidy. While each of 

these studies took an innovative approach to analyzing a specific incentive, the research questions 

they posed did not align with the question of whether economic incentives actually lead to 

economic development at the state level.  

The rest of the paper is organized as follows. The second section provides background on 

economic incentive programs and how they are structured at the state and local levels. The third 

section covers the sampling methodology, data sources, and design used in our analysis. The fourth 

and fifth sections detail the statistical approach and empirical results. The final section concludes.  
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II. Background: Types of Economic Incentives  

 

 To assess the relationship between economic incentives and economic growth, we focus 

on five different types of economic incentives: job creation tax credits, investment tax credits, 

R&D tax credits, property tax abatement, and custom job training subsidies. While this list is not 

exhaustive – the database does not include geographically targeted incentives like opportunity 

zones or tax increment financing (TIF) incentives – it does cover the majority of incentive dollars 

spent by at the state and local level to attract medium to large size firms. Each of the five types of 

incentives included in this study operate differently in general and across states and industries and 

it is therefore important to provide an overview of how the incentives work.  

 Investment tax credits consist of relief applied against a company’s tax liability based on 

specific criteria regarding the type of incentive. Criteria is typically set based on the amount of 

investment, the target of the investment, the size of the investing firm, and the industry that the 

firm carrying out the investment operates within. For example, the InvestArk investment tax credit 

program in Arkansas provides tax credits against sales and use tax to firms in specific industries 

that invest at least $5 million in a plant or “equipment for new construction, expansion, or 

modernization” (Summary of Tax Incentive Programs 2016). Investment tax credits in Connecticut 

and Oklahoma offer tiered investment tax credits based on both the level of investment and the 

number of employees at the investing firm (Summary of Tax Incentive Programs 2016). The tax 

liability will differ and industry and state and local governments therefore often tailor investment 

tax credits based on specific criteria as opposed to uniform application across industries.  

 Job creation tax credits are similar to investment tax credits and only differ, as the name 

suggests, by what the company must do in order to receive the tax credit. Firms receiving job 

creation tax credits against tax liabilities usually have to demonstrate a number of jobs that will be 
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created, types of jobs that will be created (full-time, part-time, temporary, etc.), and an average 

payroll for those jobs, with the level of credit received often tiered based on different levels of 

annual payroll. For example, Delaware provides a job creation tax credit of $500 for each job while 

Mississippi provides the credit as a percentage of new payroll (Francis 2016). The level of 

investment and scale of job creation are typically parts of every economic incentive deal package 

and there are few occasions when the job creation tax credit will be offered without the 

accompaniment of the investment tax credit and vice versa.  

 While the job creation and tax credits apply to tax liabilities a company will incur for 

operating in a specific location, the R&D tax credit applies to expenses a company chooses to 

spend. While the administration of R&D tax credits looks slightly different across states and 

industries, all programs typically measure the level of credit against tax liabilities based on change 

from a base year R&D spending and a set forward carry based on the timeline of research. For 

example, Indiana provides companies a tax credit against liabilities on 15% of the first $1 million 

in R&D spending above the prior three-year base that can be carried forward for ten years (Miller 

and Wathen 2014). R&D tax credits often differ across states and industries by what spending 

qualifies as R&D, what industries or research purposes qualify for the credit, what percentage of 

spending qualifies for the credit, and what the carry forward time is for the given credit.  

 The central difference between the tax credits laid out above and the property tax abatement 

is that credits are applied to reduce tax liabilities whereas abatements simply reduce the liability 

level from the start. In the case of property taxes, abatement consists of delaying taxes on existing 

property and improvements or expansions until a specified period. For example, Indiana provides 

100% tax abatement for three years for companies that occupy 50,000 square feet of vacant 

building space, invest at least $10 million in property, locate in a high unemployment tract, or 
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rehabilitate a dilapidated building in a designated area (Miller and Wathen 2014). Different states 

maintain different R&D tax credit policies, but all typically involve some level of property tax 

abatement for property expansions, renovations, or improvements related to manufacturing, supply 

chain, R&D, and information technology (Miller and Wathen 2014).  

 Unlike tax credits and abatements, the custom job training subsidy simply provides a lump-

sum grant distribution to firms based on demonstrated training needs, typically on a per employee 

basis. For example, New Mexico’s Job Training Incentive Program provides funding for up to six 

months for green and manufacturing companies that export a significant portion of products out of 

state (New Mexico Economic Development). Grants can be distributed up front based on a firm’s 

demonstrated need or through reimbursement after qualified training is conducted.   
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III. Data Sources and Collection 

 The empirical analysis is based on several sources of data.  Data on incentives come from 

the Panel Database on Incentives and Taxes; Annual industry output and state GDP from the 

Bureau of Economic Analysis (BEA); and state-government finance variables from the Census 

Bureau. The data sets and the construction of the sample is discussed below.  

The W.E. Upjohn Institute for Employment Research Panel Database on Incentives and 

Taxes is the only open-access database that aggregates all the information used in calculating 

incentives, taxes, and economic returns by city, state, and industry into one database, and contains 

data on marginal business taxes and business incentives for 45 industries in 47 cities in 33 states 

collected from 1990 to 2015.1 The database covers five types of business incentives, including: 

job creation tax credits, investment tax credits, research and development tax credits, property tax 

abatements, and customized job training packages. While not all cities and states that have used 

incentives to attract businesses are covered in the dataset, the coverage is more than representative: 

the 33 states compose 92 percent of US GDP and the 45 industries compose 91 percent of US labor 

compensation (Bartik 2017). Such coverage will allow assessment of both the overall effects of 

incentive packages on GDP growth and the effects broken down by industry, geographical 

grouping, and type of incentive offered.  

It is important to note that the dataset is not a repository of actual incentives that state and 

local governments have offered to businesses like that maintained by Incentives Monitor. Instead, 

the database is derived from carrying out a “tax and incentive simulation” whereby a business in 

some industry i creates a new branch facility to be set up in city c in state s that will start operation 

in year t. The “output, value-added, real and personal property, labor, and purchases of 

                                                 
1 Industries defined according to NAICS codes at the three-digit level of specificity  
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intermediate inputs” the branch facility would bring comes from a constructed balance sheet 

derived from BEA Industry accounts data, IRS data on Statistics and Income, and National Science 

Foundation data on R&D spending (Bartik 2017). State and local taxes, the nominal value of 

incentives, and the changes in inputs and outputs over time for a firm are then calculated for each 

year using real information for each city, state, industry, and incentive format. Information on state 

and local taxes includes: business property taxes from the Lincoln Institute of Land Policy and the 

Minnesota Center for Fiscal Excellence, state taxes on corporate income, and state gross receipts 

taxes from the Commerce Clearing House’s State Tax Guides. Information on incentive rates 

comes primarily from the Council for Community and Economic Research (C2ER), Good Jobs 

First, documents describing local laws and policies, and the websites of city and state economic 

development authorities.  

In addition to the merged datasets that comprise the database, the panel is merged with a 

dataset drawn from the BEA system containing annual GDP by state in aggregate and for each 

industry. The GDP data collected by BEA is comprised of three components: labor income (wages, 

salaries, and other benefits), business taxes (excise, sales, property, and other business expense 

taxes), and capital income (income earned by individual or business and deprivation) (Cole 2015). 

Each data point is collected through a rigorous methodology that includes estimation using BEA’s 

state personal income (SPI) and industry accounts, business payment and financial data from the 

Census Bureau, and value-added data from the Department of Agriculture.   

In addition to state-industry level controls drawn from the Panel Database on Incentives 

and Taxes, state-level control characteristics and state government finance variables were collected 

from BEA and the Census Bureau, respectively. State-level control variables are used as part of 

the propensity score matching process and included as control variables in all three of the model 
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specifications. Due to the fact that Washington DC is dropped from the sample when incorporating 

state government finance variables, all model specifications are run both with government finance 

variables and without.   

The challenge with merging the Panel Database on Incentives and Taxes with the BEA 

GDP by state for each industry is that there is a discontinuity in the data at 1997 due to the decision 

by BEA to convert from industries defined by SIC codes to those defined by NAICS codes. Federal 

statistical agencies use NAICS to collect and analyze data related to the U.S. economy, with each 

digit of the code system, representing a progressively narrower detail: the first two digits represent 

the economic sector, the third the subsector, the fourth the industry group, the fifth the NAICS 

industry, and the sixth the national industry (North American Industry Classification System 

2017). While tools to crosswalk SIC and NAICS codes do exist, it is impossible to match the 

definitions without over or under counting the GDP levels of specific industry groupings and BEA 

even cautions scholars against trying to append the datasets together to develop a consistent 

timeline for 1963 to 2016.2 The state economic profile variables that serve as control covariates 

also only capture 1998 onwards. In light of this challenge, the decision was made to reduce the 

dataset down to the years 1998 through 2015. The resulting dataset contains 19,568 observations.  

While the primary research question of this paper focuses on the effect of each of the five 

economic incentive types on the GDP growth of an industry in given state over time, we will also 

seek to evaluate the aggregate effect of the economic incentives. Not only will this allow us to 

determine whether the package of economic incentives promotes economic growth for industries, 

but in comparing the aggregate effect with the individual effects, we can better determine whether 

or not one incentive or a few incentives comprise the majority of the effect (if there is an effect) 

                                                 
2 Crosswalk can be accessed at https://www.naics.com/sic-naics-crosswalk-search-results/ 
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of the aggregate economic incentive impact on GDP growth. Furthermore, industries are often not 

receiving one incentive type but are instead often receiving the combined tax abatement of all 

types of economic incentives, so including an aggregate measure of incentive abatement allows us 

to control for the confounding effects of all economic incentives.   

To create a measure of aggregated incentive tax abatement, we build an index constructed 

from the tax abatement levels for all five incentive types that each state-industry receives on an 

annual basis. Using the methodology described by the University of Warwick Centre for the Study 

of Globalisation and Regionalisation (CSGR) for replicating the UNDP Human Development 

Index (HDI), we construct the index by 1) normalizing the five annual tax abatement levels for 

each state-industry, 2) averaging the normalized tax abatement levels into one variable, and 3) 

weighing the normalized index by multiplying the average normalized tax abatement level by each 

state-industry’s annual percent GDP contribution for the state (Guide to Using the Index).   

Table 1 provides descriptive statistics for all the variables used in the analysis. The primary 

variables are state-industry level GDP (dependent variable) and the industry-state level of tax 

abatement for each of the economic incentive types (explanatory variables). In the table below, we 

also include summary statistics for variables used in different model specifications. 
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Variable 1998-2002 2003-2007 2008-2011 2012-2016

JCTC (Tax Abatement) 0.002 (0.005) 0.004 (0.006) 0.004 (0.007) 0.005 [0.008]

ITC (Tax Abatement) 0.003 (0.006) 0.003 (0.006) 0.003 (0.006) 0.003 [0.005]

RDTC (Tax Abatement) 0.001 (0.001) 0.001 (0.002) 0.001 (0.002) 0.001 [0.002]

PTA (Tax Abatement) 0.005 (0.009) 0.005 (0.01) 0.005 (0.009) 0.005 [0.01]

CJTS (Tax Abatement) 0.001 (0.002) 0.001 (0.002) 0.001 (0.002) 0.001 [0.002]

All Incentives (Avg Normalized 

Tax Abatement 0.001 (0.001) 0.001 (0.001) 0.001 (0.001) 0.001 [0.001]

Property Tax 0.03 (0.023) 0.028 (0.021) 0.026 (0.02) 0.028 [0.021]

Sales Tax 0.014 (0.014) 0.016 (0.015) 0.016 (0.015) 0.017 [0.016]

Corporate Income Tax 0.012 (0.006) 0.012 (0.006) 0.011 (0.006) 0.01 [0.006]

Export Industry 0.788 (0.409) 0.787 (0.409) 0.787 (0.409) 0.787 [0.409]

Manufacturing Industry 0.454 (0.498) 0.454 (0.498) 0.453 (0.498) 0.453 [0.498]

State-Industry GDP (millions) 4482.811 (7966.72) 5689.978 (10319.636) 6190.262 (11203.789) 7154.817 [13271.371]

State GDP (millions)

281154.992 

(256182.02)

361835.854 

(338116.716)

411740.393 

(384872.769)

472650.774 

[457339.418]

Median Household Income 41781.397 (5512.008) 47125.429 (7161.912) 51340.086 (8063.515) 54186.928 [8843.425]

All ages in Poverty, Count 11.585 (2.998) 12.776 (2.905) 14.509 (3.013) 15.298 [2.933]

Annual State Subsidies

-1245969.729 

(1688515.914)

-1438081.011 

(1647374.574)

-1545673.189 

(1682591.097)

-1576245.234 

[1712047.991]Annual Personal Consumption 

by State 23871.083 (3793.973) 29826.078 (5059.685) 33334.798 (5271.105) 36735.61 [5675.445]Unemployment Insurance 

Compensation 826.072 (930.254) 1054.286 (1079.795) 3057.787 (3356.245) 1521.14 [1913.236]

Personal Dividend Income 10314.1 (9185.191) 17286.012 (17127.645) 17855.402 (17325.488) 25061.36 [24797.382]

Monetary Rent 1789.681 (2426.6) 2067.821 (3003.045) 3520.425 (5265.672) 5062.359 [7319.723]

Population

7739850.213 

(6606043.711)

8132228.882 

(6974375.225)

8476015.762 

(7286293.948)

8741516.133 

[7603093.306]

Per Capita Unemployment 

Insurance Compensation 104.951 (68.532) 127.23 (63.623) 352.514 (180.798) 168.264 [107.67]

Farm Proprietors Income 724.31 (858.671) 1073.285 (1301.04) 1158.062 (1596.959) 1858.297 [2663.719]

Avg Nonfarm Proprietors 

Income 27929.7 (9905.035) 29070.121 (9470.146) 27831.76 (11760.143) 33140.577 [10441.663]

Public.welfare

6960537.769 

(7625681.185)

10188921.881 

(10652002.9)

12808094.719 

(13065379.611)

15352238.773 

[16376355.227]

Health Spending (thousands)

1195419.606 

(1406785.684)

1465216.806 

(1861010.87)

1716099.727 

(2039521.148)

1781960.039 

[1998157.969]

Highways Spending (thousands)

1991194.894 

(1248347.337)

2551553.8 

(1932198.376)

2938276.492 

(2302065.633)

3130113.508 

[2503222.88]

TABLE 1: Means and [Standard Deviations] for Variables in Regression Models

Notes: In the above, the explanatory variables include JCTC, ITC, RDTC, PTA, CJTS, and All Incentives. The dependent 

variables that will be evaluated include State-Industry GDP and State GDP. All others serve as controls and characteristics for 

matching. A full description of each variable is provided in the appendix.                                                                                                                                                                                                                                                          

Sources : Bureau of Economic Analysis,  US Census Bureau, W.E. Upjohn Institute for Employment Research
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Figure 1 below shows the number of state-industries that received each incentive in any 

given year. The unit of analysis in this case is the state-industry as the tax abatement associated 

with the economic incentives differs for each industry in each state and not just for each industry 

or each state. The number of state-industry units receiving R&D tax credits grew sharply between 

1997 and 2015, ultimately surpassing those receiving job training subsidy packages during the 

heart of the financial crisis. At the same time, more and more state-industries began receiving job 

creation tax credits over the data collection period, with a significant jump occurring around 2006. 

Property tax abatements tend to be utilized the least, which makes sense given that property taxes 

often serve as the primary source of revenue for municipalities across the country. It is important 

to note that the incentives are not mutually exclusive, and one state-industry may have received 

several or all of the incentives on any given year.  

 

 
 

Figure 2 below shows the distribution of average economic incentive tax abatement 

received for all state-industries over the dataset period. As the figure shows, state governments 
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significantly increased the amount of job creation tax credit tax abatement as a tool to attract 

businesses, which makes sense given the need for politicians to create jobs to get reelected. At the 

same time, in absolute terms, property tax abatement tends to provide the highest level of relief for 

companies, though the level of abatement provided for the job creation tax credit reaches roughly 

the same average level by 2015. The level of tax abatement over time is consistently lowest for the 

research and development credit and custom job training subsidy, which may potentially be related 

to the hypothesis that companies relocating will pay more attention to incentives like property tax 

abatement than they will to R&D tax credits or custom job training subsidies. It is important to 

note that there appears to be an almost inverse relationship between Figure 1 and Figure 2 with 

states providing more expensive economic incentives to less industries and vice versa.  
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IV. Analytical Approach  

 The empirical evaluation of tax incentives is notoriously hard, and absent randomization, 

there is no single methodology that dominates. For that reason, this thesis employs three parallel 

methodological approaches to test the hypotheses that five different types of economic incentives 

– job creation tax credits, R&D tax credits, investment tax credits, custom job training subsidies, 

and property tax abatement – each and jointly have a positive effect on economic growth at the 

state-industry level.  

 

Two-Way Fixed Effects Regression Modeling 

 

In the first approach, we will model an OLS regression specification with the tax abatement 

at the state-industry level for each economic incentive type being included as independent 

variables and GDP at the state-industry level as the dependent variable. While we are interested in 

assessing the effect of the tax abatement for each incentive type, because GDP growth will vary 

based on all the incentives being offered by a state to an industry in any given year, each incentive 

must be included to control for the effect of the incentive in question on GDP growth. Specifically, 

we estimate the following OLS specification:  

 

𝑌𝑖𝑠𝑡 =  𝛼 + 𝛽1 𝑿𝑖𝑠𝑡
𝐽𝐶𝑇𝐶 + 𝛽2𝑿𝑖𝑠𝑡

𝑅𝐷𝐶 + 𝛽3𝑿𝑖𝑠𝑡
𝐼𝑇𝐶 + 𝛽4𝑿𝑖𝑠𝑡

𝐶𝐽𝑇𝑆 + 𝛽5𝑿𝑖𝑠𝑡
𝑃𝑇𝐴 +  휀𝑖𝑠𝑡  

 

where 𝑌𝑖𝑠𝑡 is the GDP for industry i in state s in year t; 𝛼 is a constant; 𝑿𝑘 represents each of the 

five tax incentives, and is equal to some number less than one equivalent to the rate of tax 

abatement for each economic incentive (k=1,2,3,4,5); 휀 is the error term. 

To control for differences across states that do not vary across years and for years that do 

not vary across states, we use an adjusted multivariate regression including two-way fixed effects. 

State-level factors like household spending and firm dividend income may influence the GDP 
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contribution of an industry in a given state and the degree of tax abatement received by an industry, 

and the omission of such factors could lead to omitted variable bias. At the same time, economic 

shocks that affect all states may limit both the GDP contribution and the tax abatement incentives 

received by a firm in a given year, and failure to control for economic shocks could therefore lead 

to omitted variable bias. First, state fixed effects are included to capture differences across the 33 

states included in the sample. Second, year fixed effects will be included to account for potential 

shocks in a given year (e.g., covering the financial crisis). The adjusted model can be written as:  

 

𝐺𝐷𝑃𝑖𝑠𝑡 =  𝛼 + 𝛽1 𝑿𝑖𝑠𝑡
𝐽𝐶𝑇𝐶

+ 𝛽2𝑿𝑖𝑠𝑡
𝑅𝐷𝐶 + 𝛽3𝑿𝑖𝑠𝑡

𝐼𝑇𝐶 + 𝛽4𝑿𝑖𝑠𝑡
𝐶𝐽𝑇𝑆

+ 𝛽5𝑿𝑖𝑠𝑡
𝑃𝑇𝐴 + 𝛿𝑍𝑖𝑠𝑡 +  𝜉𝑠 + 𝜑𝑡 +  휀𝑠𝑖𝑡 

 

 

where 𝜉𝑠 and 𝜑𝑡 represent state and year dummies respectively and 𝑍𝑖𝑠𝑡 represents characteristics 

of state-industries that differ over time not controlled for by state-industry fixed effects. The 𝛽𝑘  𝑿𝑘 

terms represent the effect of the tax abatement of each incentive on the GDP of a specific state-

industry. All incentives are included in the model as the level of abatement for each incentive will 

affect the effect of the level of tax abatement for each economic incentive we are interested in on 

state-level GDP at time t. The ist subscript signifies that the average value of the dependent variable 

will differ for each state-industry and year.  

 Because of the panel nature of our data, there is a natural risk that the economic incentive 

tax abatement for a state-industry in one year, 𝑋𝑖𝑠𝑡, will be correlated with the abatement level for 

that same state-industry the next year. At the same time, something like the 2008 financial crisis 

may not only influence economic incentive levels in the year the crisis reached its peak, but may 

also create a ripple effect that is felt in abatement levels for years to come. Just as in OLS, there 

are certain assumptions that must be met for fixed effects estimation to provide the best linear 

unbiased estimator, one of which is that errors are not autocorrelated. Also just as in OLS, failing 
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to sufficiently control for autocorrelated standard errors will provide invalid standard errors that 

are derived under false assumptions (Stock and Watson 2015). 

 While we can use sandwich estimators to ensure heteroscedasticity-robust standard errors 

in cross-section regression, the same process is invalid in the case of panel data because of the 

potential existence of autocorrelation. Instead, we employ heteroscedasticity-consistent standard 

errors (HAC). More simply known as clustered standard errors, these HAC standard errors allow 

correlation between errors across all the industries in one state while assuming that the errors 

across states are uncorrelated (Stock and Watson 2015). Clustered standard errors are therefore 

reported for all two-way fixed effects model specifications included in this study.   

 

Reducing Observed Bias through Propensity Score Stratification  

 Ideally the evaluation of the impact of tax credits would rely on the random assignment of 

each type of financial incentive to industries and states. Without such randomization, there is a 

risk the characteristics of states where industries receive a given economic incentive or 

combination of incentives (the “treatment” group) are different from states with industries 

receiving no incentives (the “control” group). For example, households may be earning and 

spending more in one state than another, meaning that firms may be more likely to relocate without 

the need of economic incentives. While controlling for state and industry variables may allow us 

to estimate the conditional treatment effect on the sample, as Austin (2011) argues, covariate 

adjustment will not guarantee that the average effect of treatment on the individual coincides with 

the average effect of treatment on the population, or the marginal effect. It is entirely possible that 

the characteristics of states with and without incentives are so different that there is little overlap, 

thus violating the “common support” assumption and rendering any comparison meaningless.  
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We use propensity score stratification to identify states with common support and reduce 

the bias of sample selection across observable variables in the Panel Database. A propensity score 

consists of the probability that an observation would be assigned to a treatment group or control 

group if random sampling had been used. This approach involves coding state-industry-year 

observations as binary based on whether an industry in a given state and year received a particular 

incentive (rate of abatement is non-zero) or did not receive an incentive (rate of abatement is zero). 

Because we are interested in evaluating both whether individual economic incentives 

impact state-industry GDP growth and whether the combination of economic incentives lead to 

state-industry GDP growth, we employ six separate propensity score stratification processes 

whereby the state-level control variables are regressed on binary variables signifying whether or 

not a state-industry received any incentive or each of the five incentives specifically in any year, 

respectively:  

𝑃(𝑰𝑖𝑠 = 1) = Φ(𝒁𝒊𝒔𝛽) 

The coefficients �̂� are then used to generate a propensity score – predicted probability a state-

industry pair has a tax incentive – for each observation regardless of whether one is in place. 

Propensity score stratification works under the assumption that if some range of propensity scores 

spans the same region for the treatment and control groups then the covariates underlying those 

scores are likely to show common support between the groups within that range. Weights are 

retained and used in determining which observations to drop or count more than once. 

This procedure generates the average treatment effect on the treated (ATT). The alternative 

would be to calculate the average treatment effect (ATE), which would be more suited to multiple 

treatment studies that seek to evaluate the compound effect of receiving one treatment up to 

receiving all treatments. Calculating the ATT involves comparing the mean GDP of a state-

industry that received an incentive with the mean GDP of those same state-industries had they not 
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received the incentive given similar propensity scores.   

After stratification and obtaining the weights, the weighted (frequency weights) two-way 

fixed effects is run to obtain coefficient estimates for groups subset by each stratum used in the 

study. The doubly-robust estimate of the weighted ATT is represented by the weighted average of 

the coefficients from each of the five regression specifications. The process of averaging these 

estimates preserves the elimination of bias that came through within stratum estimation (Murnane 

and Willett 2010). 

 

Long-Run Effects  

The impact of tax-incentive packages on economic activity likely occurs with some lag, 

and may accumulate over time as firms take advantage of the incentives and as other firms relocate 

to take advantage of agglomeration effects and industry clustering. Policymakers granting 

incentives arguably expect these types of long-term (or permanent) gains from incentives. As such, 

a primary outcome of interest is the long-run GDP. Because we have 18 years of economic 

incentives and state-industry GDP growth, we are well positioned to estimate the long-run effects 

of economic incentives on state-industry GDP growth.  

We use a common approach based on the exposure of a state-industry pair to tax incentives 

over the duration of the period (see Neumark and Shirley 2018). Logistically, this involves 

interacting for each year period a dummy indicating the presence of an economic incentive for an 

industry in a state (used in the propensity score stratification analysis) with the single-period values 

of the associated tax abatement (used in the two-way fixed effects regression). We then compute 

the average of the resulting products across the time period of our dataset. Because the dummies 

were generated based on whether a tax abatement for a specific incentive was zero or non-zero, 
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this translates into computing the average tax abatement for each economic incentive type, as well 

as for the weighted average index of the incentives, across the 18 years of the dataset. Because we 

still need to ensure that we do not confound the effects of the economic incentives in the long-

term, we also still include in the model specification a term representing state and industry control 

characteristics in 1998 at the start of the dataset time period. Specifically, we evaluate the 

following model:  

𝐺𝐷𝑃𝑖𝑠2015 =  𝛼 +  𝛽𝐸𝑖𝑠 + 𝛿𝑋𝑖𝑠 +  𝛾𝑋𝑖𝑠1998 +  휀𝑠𝑖  

where 𝐺𝐷𝑃𝑖𝑠2015 is the state-industry GDP in 2015 at the terminal year of our measurement period, 

𝛽𝐸𝑠𝑖 is the average long-term effect of tax abatement for each state-industry, 𝛿𝑋𝑖𝑠 captures the 

long-term effect of industry-level characteristics, and 𝛾𝑋𝑖𝑠1998 serves as a vector of state-level 

control variables collected at the baseline measurement period in 1998.  
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V. Empirical Results  

 This section presents the results for the methods described above.   

 

Two-Way Fixed Effects Regression  

Table 2 below shows the results for the two-way fixed effects regression with both the 

aggregate incentives variable and each individual incentive serving as the independent variables 

and state-industry GDP serving as the dependent variable.  

All variables have been standardized to facilitate interpretation of the regression 

coefficients.3 The first striking finding is that while economic incentives in the aggregate showed 

a positive statistically significant effect, the effect for each incentive individually is much more 

complex, with some showing a positive effect, some a negative effect, and others no statistically 

significant impact.  

According to our two-way fixed effects regression model, the results show that a one 

standard deviation increase in the economic incentive tax abatement offered to a state-industry is 

associated with a .363 standard deviation increase (significant at the 1 percent level) in the GDP 

generated by that industry (Table 2, Column 5). Given the positive effect of offering economic 

incentives, it therefore makes sense that, as our descriptive statistics showed, that the number of 

state-industries receiving all incentive types would rise consistently across our panel time period.  

                                                 
3 The coefficients would be very large when the independent variables are measured in terms of percent tax 

abatement and the dependent variable is measured in terms of millions of dollars 
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Basic OLS Basic OLS Basic OLS Basic OLS

Two-Way 

Fixed 

Effects

Two-Way 

Fixed 

Effects

Two-Way 

Fixed 

Effects

Two-Way 

Fixed 

Effects

(1) (2) (3) (4) (5) (6) (7) (8)

All Incentives 0.348
***

0.353
***

0.363
***

0.367
***

-0.016 -0.016 -0.086 -0.087

Job Creation Tax Credit -0.012 -0.025
***

-0.055
**

-0.056
**

-0.008 -0.007 -0.022 -0.022

Investment Tax Credit -0.020
***

-0.031
***

-0.05 -0.044

-0.006 -0.007 -0.081 -0.082

Research and Development 

Credit 0.062
***

0.063
***

0.064
**

0.066
**

-0.009 -0.009 -0.03 -0.03

Property Tax Abatement 0.089
***

0.087
***

0.107
***

0.112
***

-0.006 -0.007 -0.04 -0.043

Customized Job Training 

Subsidy -0.004 -0.001 -0.002 0.002

-0.004 -0.004 -0.036 -0.037

State fixed effects NO NO NO NO YES YES YES YES

Time fixed effects NO NO NO NO YES YES YES YESGovernment Finance 

Controls NO YES NO YES NO YES NO YES

Robust Standard Errors YES YES YES YES NO NO NO NO

Clustered Standard Errors NO NO NO NO YES YES YES YES

Observations 19,568 19,008 19,568 19,008 19,568 19,008 19,568 19,008

R
2

0.486 0.489 0.38 0.383 0.497 0.498 0.392 0.391

Adjusted R
2

0.485 0.488 0.38 0.382 0.495 0.496 0.389 0.389

Residual Std. Error

0.717 (df = 

19550)

0.724 (df = 

18987)

0.788 (df = 

19546)

0.795 (df = 

18983)

0.711 (df = 

19501)

0.718 (df = 

18939)

0.781 (df = 

19497)

0.791 (df = 

18935)

F Statistic

1,086.585
*** 

(df = 17; 

19550)

906.671
*** 

(df = 20; 

18987)

571.287
*** 

(df = 21; 

19546)

490.204
*** 

(df = 24; 

18983)

291.392
*** 

(df = 66; 

19501)

276.327
*** 

(df = 68; 

18939)

179.273
*** 

(df = 70; 

19497)

168.868
*** 

(df = 72; 

18935)

Notes:

TABLE 2: Two-Way fixed Effects regression results analyzing economic incentives and their impact on State-Industry GDP

State-Industry GDP

***
Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.  
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Disaggregating the impact of economic incentives by type shows that property tax 

abatement played the most significant role. When we control for state-level and industry level 

characteristics and include state and time level fixed effects, the coefficient on property tax 

abatement is positive and statistically significant at the 1 percent level (Table 2, Column 7, Row5). 

This suggests that a standard deviation increase in property tax abatement is associated with a 

0.107 standard deviation increase in the GDP generated by that industry. Though not as statistically 

significant (significant only at the 5 percent level), there is a positive coefficient for the R&D tax 

credit (0.064) as well.  

It is also important to note that the magnitude of the positive effect of economic incentives 

in the aggregate is being pulled down by the negative effect of the job creation tax credit, which is 

statistically significant at the 5 percent level. Though the negative effect of the tax abatement for 

the job creation tax credit (-0.055) is not as strong in absolute terms as either the R&D tax credit 

or property tax abatement (0.064 and 0.107, respectively), it is enough to allow us to conclude that 

it is not enough to simply estimate the effect of economic incentives in the aggregate.  

 Results show that though the correlation coefficients for investment tax credit and custom 

job training subsidy (Table 2, Column 7) indicate negative directionality, the absolute values of 

the coefficients are quite low. Not only do the absolute values of the coefficients for the investment 

tax credit and custom job training subsidy remain consistently low – -0.050 and -0.002 respectively 

– but neither variable is statistically significant at the 10 percent level or below. There is therefore 

no evidence to suggest that the offering of either economic incentive is correlated with higher GDP 

growth in the targeted industry.  

 The results remain relatively unchanged when government finance variables are added to 

the model. In fact, for those variables that were statistically significant in the two-way fixed effects 
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model not controlling for government spending – economic incentives in the aggregate, the job 

creation tax credit, the R&D tax credit, and property tax abatement – adding government finance 

variables to the model consistently increases the magnitude of the respective effects (Table 2, 

Columns 6 & 8). The addition of government finance variables has no impact on the statistical 

insignificance of the investment tax credit and customized job training subsidy variables. 

The second striking result is that the effects are surprisingly consistent across model 

specifications as we adapt the analysis to estimate long-run effects, as shown in Table 3. Column 

1 of Table 3 shows the estimated long-term effects of economic incentives in the aggregate. The 

long-term effect (0.350) is similar to that found in the short-term effects model specification 

(0.363), with both coefficients statistically significant at the 1 percent level. It is surprising that the 

coefficient would be smaller in magnitude as we might expect industry GDP in states to be 

relatively inelastic and only reflect the benefits of economic incentives over a longer period of 

time. Especially for those industries that begin receiving incentives in the middle of our 

measurement period, we would expect a stronger demonstrated effect when economic incentives 

have accumulated for an industry over time or increased as new incentives yielded positive results 

in the eyes of policymakers. However, based on the empirical results of our long-term estimation, 

this is not the case.  

Rows 2-6 of Column 3 in Table 3 report estimates for the long-term effects of exposure to 

individual economic incentives, controlling for whether an industry was also simultaneously 

receiving the other four economic incentives. While the effect of the job creation tax credit remains 

negative in the long-term, the magnitude of the effect is less severe, with a one standard deviation 

increase in the tax abatement of the job creation tax credit being associated with a .047 standard 

deviation reduction in state-industry GDP over the long-term. While only statistically significant 
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at the 5 percent level, the coefficient on the R&D tax credit reflects a stronger effect over the long-

term (0.078) compared to the short-term (0.064). While the difference of coefficients appears 

negligible, given that they have been standardized in our model, the difference between a one 

standard deviation increase in the tax abatement of the research and development credit causing a 

0.064 and 0.078 standard deviation increase in state-industry GDP, respectively, approaches the 

millions of dollars. While the magnitude of the coefficients on the job creation tax credit and R&D 

tax credit increased under the long-term effects specification, it decreased for the property tax 

abatement variable, going from 0.107 to 0.99 at the same level of statistical significance.  
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TABLE 3: Long-Term effects regression results analyzing economic incentives and their impact on state-industry GDP 

 

 State-Industry GDP 

 Long-Term Effects Long-Term Effects Long-Term Effects Long-Term Effects 

 (1) (2) (3) (4) 

 

Avg. All Incentives 0.350*** 0.357***   

 (0.058) (0.059)   

     

Avg. Job Creation Tax Credit   -0.047** -0.047** 

   (0.023) (0.024) 

     

Avg. Investment Tax Credit   -0.032 -0.030 

   (0.025) (0.026) 

     

Avg. Research and Development 

Credit 
  0.078* 0.078* 

   (0.042) (0.042) 

     

Avg. Property Tax Abatement   0.099*** 0.119*** 

   (0.025) (0.028) 

     

Avg. Customized Job Training 

Subsidy 
  0.002 -0.006 

   (0.014) (0.016) 

     

State fixed effects NO NO NO NO 

Time fixed effects NO NO NO NO 

Government Finance Controls NO YES NO YES 

Robust Standard Errors YES YES YES YES 

Clustered Standard Errors NO NO NO NO 

Observations 1,087 1,056 1,087 1,056 

R2 0.496 0.498 0.397 0.397 

Adjusted R2 0.488 0.489 0.385 0.383 

Residual Std. Error 0.715 (df = 1069) 0.723 (df = 1035) 0.784 (df = 1065) 0.794 (df = 1031) 

F Statistic 
61.952*** (df = 17; 

1069) 

51.412*** (df = 20; 

1035) 

33.357*** (df = 21; 

1065) 

28.282*** (df = 24; 

1031) 

 

Notes: 
***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 

10 percent level. 
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The estimates in Column 1 simply reflect the accumulation of contemporaneous effects 

across many years, and the cumulative effect may be stronger.4 Controlling for government finance 

variables generates results that are consistent with the expectation that the effect of economic 

incentives will increase state-industry GDP to a larger degree in the long-term compared to the 

short-term. As Columns 2 and 4 in Table 3 show, the negative magnitude for the job creation tax 

credit is reduced while the positive magnitude on the R&D tax credit and property tax abatement, 

as well as that for economic incentives in the aggregate, are increased under the long-term effects 

model including government finance variables. The coefficient on property tax abatement (0.119) 

is both larger than that of the long-term model specification without government financing 

variables (0.099) in Column 3 of Table 3 and the short-term effects model specification with 

government financing variables (0.112) in Column 8 of Table 2. This pattern suggests that 

economic incentives improve state-industry GDP growth most in states where firms already may 

be relocating due to better public amenities.  

  

Two-Way Fixed Effects Stratified by Propensity Scores 

After estimating the first-stage logistic regression where a treatment indicating whether or 

not a state-industry received any incentive or each incentive at any point in time serves as the 

dependent variable, we correct for any potential bias stemming from how characteristics of a state 

make an industry more or less likely to receive economic incentives in the first place by stratifying 

on the resulting predicted probabilities, or propensity scores. Prior to stratification, we first 

evaluate the areas of common support, in both the aggregate effects specification and by type. 

                                                 
4 In a different context, Eissa and Hoynes (2004) show the accumulated effects of the earned income tax credit on 

labor supply across years can be stronger than weak contemporaneous effects, particularly in relatively inelastic 

markets. 
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Rosenbaum and Rubin (1984) show that nine-tenths of observed bias can be eliminated through 

stratifying into five strata. Following this procedure with even percentile ranges, we find – within 

each stratum – state-industries that did and did not receive at least one type of any incentive in any 

given year (Table 4). It is worth noting that the values of the propensity scores, median family 

income, and baseline state-industry GDP for both groups of state-industries fall within similar 

ranges and are not statistically different between incentive and non-incentive states, within each 

stratum. This means the two groups are comparable, conditional on the propensity score.  

Table 5 below reports the within-stratum estimates of the effect of economic incentives in 

the aggregate and each individual economic incentive controlling for state and state-industry level 

characteristics and including time and state-level fixed effects. Coefficients have again been 

standardized to ensure easier interpretation. Within each stratum, we estimate the same two-way 

fixed effects regression model. While controls for the other four economic incentive types are 

included in each of the stratified second-stage regression specifications, the first-stage logistic 

regression used to estimate each coefficient for the analysis of individual incentive type effects is 

different because the dependent variable is defined as an indicator of whether the state-industry 

received that economic incentive.  

Across strata, the within-stratum estimates for the aggregate impact range from 0.324 to 

0.422. These impacts are used to generate a weighted average treatment effect (ATT) of 0.378, 

where the weights are the percentages of observations in each propensity score stratum. The 

estimate is remarkably close to the statistically significant coefficient reported for the aggregate 

impact of economic incentives in the fixed effects specification that directly controlled for state 

and industry level characteristics. The effects are even more similar when matching on and 

controlling for government finance variables, with the propensity score matching process yielding 
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a statistically significant estimate of 0.367 and the weighted ATT an estimate of 0.379.  

The results for each individual economic incentive using propensity score stratification is 

not as well aligned to the two-way fixed effects regression estimation. Not only is there significant 

variability across each stratum for all five economic incentives, but the weighted ATT for each 

incentive also differs substantially from the respective coefficients from the two-way fixed effects 

regression estimation without propensity score stratification. For example, while a one standard 

deviation increase in property tax abatement was associated with a 0.107 standard deviation 

increase in state-industry GDP in the original OLS regression (Table 2, Column 7, Row 5), the 

weighted ATT reported under stratification matching was only 0.0669 (Table 5, Column 6, Row 

5). Given that the coefficient in stratums 1 (0.093), 2 (0.101), and 3 (0.123) are closer to the effect 

reported in the original OLS estimation, we suspect that we have not entirely eliminated bias and 

that the estimation of individual effects may partly be due to a state-industry being more or less 

likely to receive an economic incentive based on the characteristics of the state that industry is in. 

It could also be that the economic incentives included in this study are occasionally combined with 

those not included in this study (e.g., tax increment financing) and that the disaggregated models 

still contain a source of bias stemming from the omission of those types. The only consistency is 

that the effects for those economic incentives that were not statistically significant in the previous 

estimation – investment tax credit and customized job training subsidy – remain statistically 

insignificant under the propensity score matching estimation. At the same time, those economic 

incentives that were statistically significant previously – job creation tax credit, R&D tax credit, 

and property tax abatement – demonstrate statistical significance across almost all stratum (the job 

creation tax credit effect is not statistically significant in the first stratum) and demonstrate the 

same direction of impact on state-industry GDP.  
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The different relationship between the weighted ATT impacts and the basic specifications 

for the aggregate versus the individual incentive effects suggests the characteristics of states may 

lead to specific industries receiving a given tax incentive. When it comes to whether that state-

industry would receive any economic incentive at any point in time, the bias appears to be 

eliminated to a larger degree through the propensity score stratification process. 
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Robustness Checks 

Calcagno and Thompson (2004) find general-equilibrium specific-factor models of 

production generate a negative correlation between economic incentives and industry value-added.  

This occurs because firms provided economic incentives pull resources from those not provided 

incentives. More precisely, the logic is that economic incentives result in labor gravitating towards 

the industry receiving the subsidized capital, resulting in a lower ratio of capital to labor and a 

decreased output for the rest of the economy (Thompson 1985). To evaluate whether any 

improvement in one state-industry might come at the cost of negative effects on the broader state 

economy, we estimate a model using state GDP – as opposed to state-industry GDP – as the 

dependent variable. For example, while tax incentives provided to the metal manufacturing 

industry may increase GDP growth for that industry in the long-term, there is a possibility that it 

might crowd out economic growth in other industries, resulting in net neutral or negative impact 

on state level-GDP growth.  

The hypothesis in this thesis is based on the assumption that a company will choose to 

relocate to a state based on the economic incentives being offered. However, firms may choose to 

locate to a specific place for many reasons other than economic incentives, such as local amenities, 

access to human capital, and economic agglomeration effects. To account for these factors, we 

also control for government spending on healthcare, welfare, and highways. Other fiscal variables 

(like education spending and intergovernmental transfers) also motivate firm location decisions, 

but including them leads to significant multicollinearity. For that reason, only variables related to 

healthcare, welfare, and highways spending are used.  

It would have been reasonable to include the fiscal variables in the main specifications, but 

that would have excluded the District of Columbia from the analysis. As such, these variables are 
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excluded in the basic specifications. They are included to evaluate the first-stage in the propensity 

score approach and as controls in the primary specifications. 

 

Crowding Out and the Effect on State-Level GDP 

While the effect of economic incentives in the aggregate on state-level GDP is statistically 

significant at the 10% level when controlling for state and industry characteristics (Column 5, Row 

1 in Appendix Table 2), this effect becomes statistically insignificant when government finance 

variables are included and the magnitude of the standardized coefficient is reduced to near zero. 

There is no statistical significance for the effects of any of the individual economic incentives, 

implying that providing economic incentives does not crowd out overall economic growth in the 

short-term by creating inefficient capital reallocation.  

Of course, the bigger concern is that subsidized firms receiving economic incentives would 

pull resources away from firms in industries not receiving incentives or receiving a lower level of 

tax abatement. The long-term effects model serves as a better test of this concern because it allows 

for lags in the adjustment to economic incentives. Appendix Table 3 reports no statistically 

significant effects for economic incentives in the aggregate in the long-term as well (Columns 1 

and 2). However, in the long-term effects model that includes individual economic incentives, all 

effects are statistically significant when government finance variables are included, which is 

consistent with both the modeling and the conclusions in Calcagno and Thompson (2004). While 

the effects are small in magnitude, the coefficients are standardized, and therefore a one standard 

deviation increase in the tax abatement of customized job training subsidies over time being 

associated with a 0.011 decline in state-level GDP is not inconsequential.  

The results of the long-term effects estimation with state GDP as the dependent variable, 
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however, are not all negative. In fact, not only are the effects for variables that demonstrated 

statistical significance in the short-term estimation with – R&D tax credits and property tax 

abatement – positive and statistically significant in the long-term estimation, but the effect for the 

job creation tax credit, which was negative and statistically significant in the short-term estimation 

where government finance variables were included (-0.056), is also positive and statistically 

significant in the long-term estimation with state GDP as the dependent variable. This surprising 

finding may be due to the elasticity of local labor markets and suggests that either firms receiving 

tax abatement through job creation tax credit are not spending the savings on job creation or, more 

likely, they are and it just takes longer for this to be reflected into economic growth numbers.   

The findings only align with those of Calcagno and Thompson (2004) in the case of the 

job training subsidy, though not perfectly as the subsidy had no statistically significant impact on 

industry output in the short-term. It is notable that Calcagno and Thompson (2004) assume the 

resource reallocation that occurs consists of sector-specific capital and labor moving across state 

lines to take advantage of tax incentives and higher wages, respectively. In contrast, our model 

focuses mainly on intra-state effects, hence labor and capital employed within disadvantaged 

industries would over time switch to industries in that same state to take advantage of tax 

incentives. For the remaining economic incentives, however, the story is different: agglomeration 

effects may be lifting the economic tide of all industries in the state.  
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VI. Discussion and Conclusion  

 Using data from the W.E. Upjohn Institute for Employment Research, the U.S. Census 

Bureau, and the Bureau of Economic Analysis, this study finds a positive relationship between 

economic incentives in the aggregate and the economic growth of an industry in a particular state 

in both the short and long term. However, when we disaggregate economic incentives into the five 

types included in the Panel Database on Incentives and Taxes, the results are not as consistent. 

According to the results of the two-way fixed effects regression estimation controlling for state 

and industry level control variables and including government finance variables, in the short-term, 

only the effects of tax abatement associated with the research and development credit and property 

tax abatement are associated with higher growth in state-industry GDP. The results are surprisingly 

consistent in the long-term with the magnitude on the coefficients for both incentive types 

increasing compared to the short-term model estimation.  

The finding that property tax abatement has a positive impact on state-industry growth 

refutes findings like that of Fullerton and Aragones-Zamudio (2006) that property tax abatements 

are ineffective, though that study in particular focused on employment, real estate values, personal 

income, and retail sales as opposed to economic output. Our findings align and supplement the 

findings of other studies like that of Gillen (2008), which found property tax abatements to have a 

positive impact on real estate development and household income over a ten-year period.  

Especially for capital-intensive companies, property tax abatements free up significant capital that 

can be reallocated into production or labor investment that can increase economic output and 

ultimately compensate for the reduction of tax revenue provided through the incentive. In some 

cases, it may be that a firm faces a funding gap for a project and the property tax abatement pushes 

them over their investment hurdle rate (Hayes 2018).  
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 This study finds that a one standard deviation increase in the average tax abatement for an 

industry in a given state received through the R&D tax credit for an industry is associated with a 

0.066 standard deviation increase and a 0.078 standard deviation increase in the GDP output for 

that industry in the short-term and long-term, respectively. The R&D tax credit is unique in that it 

is not a standard deduction but rather a credit against a firm’s tax burden, and it allows a firm to 

expense qualifying R&D in the year the cost is incurred (alliantgroup). Because the R&D tax credit 

is associated specifically with actions designed to boost economic output – engineering a new 

product, applying research findings to commercial purposes, experimenting with novel 

technologies, conducting research to increase efficiencies, etc. – is makes sense that this economic 

incentive type would show a positive impact. The finding of a statistically significant positive 

effect for the R&D tax credit is surprising as one would expect for the longer cycles of R&D to 

place any expected benefit to the tax abatement primarily in the long term.    

 Not all economic incentive types, however, lead to higher economic output. The property 

tax abatement and the R&D tax credit expanded GDP, while the job creation tax credit had the 

opposite effect. Several studies have found job creation tax credits to have minimal to no impact 

in terms of aggregate jobs created (Chirinko and Wilson 2014, Chirinko and Wilson 2010, Sohn 

and Knaap 2005), but few have noted a negative effect of job creation tax credits on state-industry 

GDP output. Because our dataset focuses specifically on the statutory provision of tax incentives 

and does not include any information related to performance requirements or clawback provisions, 

it could also be the case that a hypothetical firm receiving the credit in our simulated dataset would 

not meet the stipulations of the credit and therefore would fail to produce the economic output 

associated with increased hiring.  

 Neither the investment tax credit nor the customized job training subsidy demonstrated any 
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effect on state-industry GDP that was statistically different from zero. The magnitude of the 

insignificant coefficient for the effect of the custom job training subsidy was also very low (0.002 

in the short-term and -0.006 in the long term), showing that there is no clear pattern in terms of 

how the custom job training subsidy impacts state-level GDP. The average value of the custom 

job training subsidy received was low compared to most of the other incentives (Figure 2), so it 

could simply be that the abatement level is not high enough to have influenced the firm’s 

operations in a substantial enough way that would translate to changed economic output in the 

short or long term.  

 The analysis arguably eliminated a substantial portion of the bias stemming from the 

selection of industries receiving economic incentives, but the substantial variability in effect sizes 

across the five propensity score matching strata for each individual incentive suggests some bias 

clearly remains. Without access to a clean randomized control trial where firms in industries in 

some localities receive economic incentives while firms in similar industries in other similar 

localities do not, it is difficult to eliminate the observable bias entirely. The consistency between 

the short-term and long-term effects, as well as the quantitative similarity across estimation 

methods credibly suggest the estimated impact can be interpreted as representing a causal 

relationship between economic incentives and GDP.  

 This study addresses the what of the impact of economic incentives but not the how. The 

data are simply too limited to explore the channels through which the impacts occur. Recent large-

scale economic incentive schemes – such as New York’s incentives to Amazon to locate its second 

headquarters in Queens or Wisconsin’s incentives to Foxconn to locate its LCD panel 

manufacturing facilities in the state – have clearly shown that the structure of packages can have 

a big impact on their effectiveness in growing the economy and creating jobs. For example, if a 
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firm receives a job creation tax credit with no performance requirements or clawback provisions 

attached, the company may fail to meet job targets and deprive the state of tax revenue without 

creating enough economic growth in the long-run to make up the lost revenue. State spending on 

public services and amenities would then decline, potentially creating a backlash where firms 

become less willing to locate in the state.  Researchers should work to create a database of actual 

incentive programs to capture information on how packages are structured so that a comparison 

can be made beyond what works and into how economic incentives work.  

 With access to a database of the actual economic incentive programs in states and localities 

across the country, future research can also better address the evolving ad-hoc nature of economic 

incentive packages. States are moving away from standardized statutory formulas and instead 

crafting packages on a case by case basis. While this is a positive outcome in that it will hopefully 

subject every economic incentive consideration to greater public scrutiny, it means that new means 

of tracking and organizing economic incentives data must be developed. The investment tax credit 

Wisconsin offered Foxconn in 2017, for example, reached a sum far beyond what Wisconsin has 

traditionally allotted for incentive packages in statutes and legal documentation. As companies 

receiving economic incentives become less traditional capital-intensive factory focused and more 

lean software companies primarily investing money into human capital, future work should move 

beyond evaluating statutory provisions for tax abatements to examining the effective incentives 

and the channels through which they operate.  
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Basic OLS Basic OLS Basic OLS Basic OLS

Two-Way Fixed 

Effects

Two-Way Fixed 

Effects

Two-Way Fixed 

Effects

Two-Way 

Fixed Effects

(1) (2) (3) (4) (5) (6) (7) (8)

All Incentives 0.012
***

0.005
***

0.001
*

0

-0.001 -0.001 -0.001 0

Job Creation Tax 

Credit 0.034
***

0.022
***

0.009 0.001

-0.002 -0.001 -0.007 -0.003

Investment Tax 

Credit 0.008
***

-0.002
**

-0.004 -0.003

-0.001 -0.001 -0.003 -0.002

Research and 

Development 

Credit -0.004
***

-0.002
***

0.001 0

-0.001 -0.001 -0.001 -0.001

Property Tax 

Abatement 0.013
***

-0.005
***

-0.002 -0.002

-0.001 -0.001 -0.003 -0.002

Customized Job 

Training Subsidy -0.001
**

0.008
***

-0.003 0

-0.001 -0.001 -0.002 -0.002

State fixed effects NO NO NO NO YES YES YES YES

Time fixed effects NO NO NO NO YES YES YES YES

Government 

Finance Controls NO YES NO YES NO YES NO YES

Robust Standard 

Errors YES YES YES YES NO NO NO NO

Clustered 

Standard Errors NO NO NO NO YES YES YES YES

Observations 19,568 19,008 19,568 19,008 19,568 19,008 19,568 19,008

R
2

0.982 0.989 0.983 0.989 0.996 0.997 0.996 0.997

Adjusted R
2

0.982 0.989 0.983 0.989 0.996 0.997 0.996 0.997

Residual Std. 

Error

0.135 (df = 

19550)

0.107 (df = 

18987)

0.132 (df = 

19546)

0.105 (df = 

18983) 0.064 (df = 19501) 0.052 (df = 18939) 0.064 (df = 19497)

0.052 (df = 

18935)

F Statistic

61,726.180
*** 

 (df = 17; 

19550)

82,439.830
*** 

 

(df = 20; 

18987)

52,851.460
*** 

 

(df = 21; 

19546)

71,373.410
*

**
 (df = 24; 

18983)

72,463.710
***

 (df = 

66; 19501)

105,925.200
***

 (df 

= 68; 18939)

69,009.590
***

 (df 

= 70; 19497)

100,268.400
*** 

 

(df = 72; 18935)

Notes:

Table A2: Two-Way fixed Effects regression results analyzing economic incentives and their impact on State GDP

State GDP

***
Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.  
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TABLE A3: Long-Term Effects regression results analyzing economic incentives and their impact on State GDP 

 

 State GDP 

 Long-Term Effects Long-Term Effects Long-Term Effects Long-Term Effects 

 (1) (2) (3) (4) 

 

Avg. All Incentives -0.002 -0.000   

 (0.002) (0.002)   

     

Avg. Job Creation Tax Credit   0.011*** 0.004** 

   (0.003) (0.002) 

     

Avg. Investment Tax Credit   0.004** 0.005*** 

   (0.002) (0.002) 

     

Avg. Research and Development Credit   0.011*** 0.006*** 

   (0.002) (0.002) 

     

Avg. Property Tax Abatement   -0.019*** 0.005* 

   (0.004) (0.003) 

     

Avg. Customized Job Training Subsidy   0.002 -0.011*** 

   (0.003) (0.002) 

     

State fixed effects NO NO NO NO 

Time fixed effects NO NO NO NO 

Government Finance Controls NO YES NO YES 

Robust Standard Errors YES YES YES YES 

Clustered Standard Errors NO NO NO NO 

Observations 1,087 1,056 1,087 1,056 

R2 0.993 0.997 0.994 0.997 

Adjusted R2 0.993 0.997 0.994 0.997 

Residual Std. Error 0.082 (df = 1069) 0.053 (df = 1035) 0.080 (df = 1065) 0.052 (df = 1031) 

F Statistic 9,434.234*** (df = 17; 1069) 18,703.660*** (df = 20; 1035) 7,973.544*** (df = 21; 1065) 16,324.030*** (df = 24; 1031) 

 

Notes: ***Significant at the 1 percent level. 

 **Significant at the 5 percent level. 

 *Significant at the 10 percent level. 
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