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Abstract: This paper examines the effectiveness of state economic development incentive 

programs in stimulating new business activity.  It reviews literature that identifies factors that 

potentially influence the effectiveness of incentives.  Empirical work draws on a 2018 survey 

of approximately 150 firms that received at least one award for startup, expansion, or 

relocation purposes during the period SFY2010-SFY2016 from a state economic 

development incentive program (i.e., grants, tax credits, loan, equity investment) offered by 

the Commonwealth of Virginia.  The paper evaluates the role of program design features 

(e.g., discretionary versus automatic, relative size of incentive), firm characteristics (e.g., size 

of firm, industry), and locational variables (e.g., state boundary location, rurality) on firm 

assessments of the role of incentives in business growth decisions.  It finds that firms that 

receive up-front or discretionary program awards and undertake multi-state site searches are 

less likely to report that the incentive was not needed for their project to succeed.  These 

results suggest that automatic, back-loaded award programs and programs that fund non-

competitive projects are less likely to affect firm location and expansion decisions. 
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1.0 Introduction 
 
 The use of economic incentives to promote state economic development has grown 

in both scope and magnitude  The New York Times estimated that U.S. states, cities, and 

counties offered 1,874 different business incentive programs in 2012 worth a combined 

$80.4 billion each year.i  Since that time, incentives have continued to grow (Bartik 2017).  

Moreover, public interest and scrutiny has increased following controversial, high profile 

large customized business retention and attraction incentives offered to Carrier Corporation 

(Indiana), Foxconn (Wisconsin), and Amazon HQ2 (New York and Virginia).  Several 

organizations such as Good Jobs First and The Pew Charitable Trusts have advocated that 

states markedly improve their efforts in evaluating state economic incentives and 

recommended ways that incentive effectiveness could be improved.   

 Recent work establishes boundaries for the effectiveness of state economic 

development incentives and speculates about program design features that might contribute 

to program effectiveness (Bartik 2018a, 2018b, 2017, 2011, 2005).  These effects have been 

variously called the "but for" effect, "additionality," or their complement "deadweight," 

which represents the relative ineffectiveness of the incentive program and associated waste 

of incentive resources.ii In surveys, these effects are gauged by asking firms about the degree 

which the incentives they received ultimately influenced either their location or expansion 

decisions and in ex post analysis of firm performance by assessing the magnitude and 

statistical significant of incentive receipt policy variables on firm economic activity measures 

such as employment or capital investment.  However, to date there has been little actual 

corroborative and comparative research across different types of programs regarding how 

firm deadweight might vary based on program design and firm targeting. 
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 This paper is concerned with estimating the firm deadweight effects of economic 

development incentives.  It examines incentive programs offered by the Commonwealth of 

Virginia.  Virginia spends a modest amount on economic incentives compared to most states 

(Bartik 2017) but offers a relatively high number of incentives that are administered by a 

dozen different agencies that widely differ in terms of program design, geographical focus, 

and targeted firm characteristics.  This diverse program landscape offers a potential 

laboratory for exploring what factors influence firms' choices to undertake new economic 

activities.   

 The paper relies on firm self-assessment data from a survey. This approach is similar 

to that used in several European studies (Lenihan 2004; Tokila and Haapanen 2011, Tokila, 

Haapenen and Ritsilä 2008).  Based on a review of published literature, the survey approach 

is not yet prominent in the U.S.  Empirical work draws on the results of a 2018 survey of 

approximately 1,000 firms that used one of 38 economic development incentives (i.e., grants, 

tax credits, loan assistance, sales and use tax exemptions) from the Commonwealth of 

Virginia during the period FY2010-FY2016.  Usable responses for approximately 150 

incentivized firms that utilized 26 programs were obtained.  Firm self-evaluations of the 

importance of the incentive in their expansion and location decisions is compared to 

program usage characteristics, firm features, and location to identify important variables that 

are correlated with firm incentivization.   

 This paper is organized into several sections.  The next section provides a brief 

review of the literature on the determinants of economic incentive deadweight.  The third 

section describes a series of hypotheses regarding program design features, firm 

characteristics, and locational variables that may be related to deadweight estimates for 

testing.  The fourth section describes the survey and data elements constructed to test the 
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paper hypotheses.  The fifth section presents empirical results.  The paper concludes with a 

summary and conclusion. 

 

2.0 Literature Review 

 An important question in assessing the overall economic impact of state and local 

economic development incentives is determining the amount of new firm activity that is 

stimulated by the economic incentive.iii  This net new activity is variously called the "but for" 

effect (Bartik 2018a), "additionality" or "incrementality" in the small business finance 

literature (Riding, Madill, and Haines 2007), and its complement, referred to as "deadweight" 

by several European authors (Lenihan 2004; Tokila, Haapenen and Ritsilä 2008).  Studies 

that attempt to gauge these impacts have generally taken four different approaches: (a) 

hypothetical firm simulation approach (Fisher and Peters 1998), (b) ex post econometric 

estimation of incentive effect on employment (Brown and Earle 2017; Jensen 2017a, 2017b; 

Faulk 2002), (c) indirect estimation based on state business activity tax elasticities (Bartik 

2008b), and (d) analysis of survey self-assessments (Lenihan 2004; Lynch, Fishgold and 

Blackwood 1996; Jensen 2017a; Tokila and Haapanen 2011, Tokila, Haapenen and Ritsilä 

2008).   

 Based on a review of studies that adopt these various methods, Bartik (2018a, 2018b) 

argues that the plausible range for "but for" effects is about 2-25 percent with an average 

effect of state economic incentives at about 10-15 percent, implying average deadweights of 

85-90 percent.  However, empirical findings have varied widely, partly because of limitations 

of individual research designs, especially small sample sizes, and failure to account for 

selection bias.  Survey-based analyses tend to find lower deadweight effect due to suspected 

response biases (Bartik 2018a).  
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 Several studies explain differences in deadweight estimates based on incentive design, 

firm characteristics, and geography.   These studies generally use econometric approaches to 

estimate incentive effects on employment or other outcomes using interaction effects and 

stratified regression or multivariate analysis of survey-based firm self-assessments of 

deadweight.  Program design features that have attracted the most attention are examined in 

further detail in the next section: (a) relative size of incentive, (b) discretionary versus 

automatic eligibility criteria, and (c) degree to which the policy addresses a market failure 

(Bartik 2005).  Research suggests that larger incentives are more likely to sway investment 

decisions than smaller incentives.  Automatic rules-based incentives, such as most tax credit 

incentives, are likely to have higher deadweight than discretionary grants which can be 

targeted at firms most likely to need the assistance. Furthermore, incentive programs 

addressing market failures are more likely to stimulate new investment than other programs.     

 Firm and regional characteristics may also affect deadweight estimates. Variables 

examined in other research include: (a) industry sector, (b) project type (relocation versus 

expansion), (c) project size, and (d) business experience (Lenihan 2004). 

 Regional characteristics reported to be relevant include economic distress, rurality, 

industry specialization, and boundary location.  Economically distressed and rural regions 

may have less developed capital markets and greater investment risk.  Incentives that align 

with regional industry cluster strategies and resources may also be more likely to stimulate 

firm economic activity (Lester, Lowe and Freyer 2014). Lastly firms located near state and 

county boundaries may be more sensitive to economic incentives than other firms (Hoyt 

Jepsen, and Troske 2008). 

  The handful of studies that rely on firm survey self-assessment data produce 

disparate results, depending on region and period of study.  In a study of 103 Irish firms, 
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Lenihan (2004) finds that employment grants have more deadweight than other grants (e.g., 

investment), whereas greater evidence of need and small firm size were associated with less 

deadweight.  Other factors such as industry, start-up/expansion phase, relative size of grant, 

and type of ownership were not statistically significant.  Two Finnish studies obtain different 

results using overlapping sample periods; the first considers 3,585 subsidies over the period 

2001-2003 (Tokila, Haapenen and Ritsilä 2008) and the second 5,744 subsidies over the 

period 2000-2006 (Tokila and Haapanen 2011).  The former study finds that new firms, 

higher project costs, assistance forming a higher share of project costs (i.e., relative intensity 

of assistance), location in a peripheral region, and selected industry types are associated with 

lower deadweight, while a measure of relative "investment-bearing capacity" or access to 

capital (partially related to the size of the firm) is associated with higher deadweight.  The 

second study focuses on regional variation in deadweight determination.  Using a slightly 

different group of independent variables, they find different variables are associated with 

reduced deadweight including, whether the grant benefits a self-employed business, 

investment projects, R&D assistance (reflecting presence of a market externality), and 

smaller size of firm measured in sales.   In line with the earlier study, intensity of assistance 

and some industry types have statistically significant impacts.  Across the three studies, 

however, no single variable has consistent statistically significant impact, calling into question 

the generalizability of findings.  

 

3.0 Paper Hypotheses 

 This paper tests several different hypotheses about the effect of program, firm, and 

location characteristics on firm assessments of incentive deadweight.  These hypotheses are 

developed on the basis of theory, stylized facts, the results of individual empirical studies, or 
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current speculation in the literature. Moreover, empirical measures can be constructed either 

from items in the firm survey or linked data sources.  Several promising explanatory 

variables (e.g., prior history of incentive usage) could not be tested due to a lack of data. 

 

Program Characteristics 

Hypothesis #1: Deadweight Is Smaller for Large Incentives in Relation to Project 

Size Compared to Small Incentives 

 Holding all else constant, larger financial awards relative to project size should 

stimulate more firm activity than smaller ones.  Larger relative awards have a greater 

likelihood of offsetting locational cost disadvantages.  Moreover, business subsidies might be 

expected to stimulate firm activity levels in the same way that tax cuts do, with empirical 

long-run tax elasticities generally estimated in the range of -0.2 to -0.5. Using an elasticity-

based formula, Bartik (2008b) shows how the relative size of an incentive over a project 

lifecycle affects the "but for" likelihood.iv  For instance, a subsidy of 0.27 percent, which 

Bartik (2017) estimates as the average Virginia economic development incentive value to 

project life-cycle value-added, would incentivize less than three percent of reported business 

activity, while an incentive of 1.42 percent (the average size of a Megadeal in the U.S. relative 

to project size) would incentivize approximately 13 percent of reported business activity on 

average. 

 There are additional program design features which can influence the relative size of 

an incentive such as the timing of incentive payments, often referred to as front-loading 

versus back-loading.  The former design typically delivers the incentive up-front with 

performance guarantees and claw-back provisions requiring firm reimbursement if the terms 

of the agreement are not met.  Back-loaded incentives require the firm to meet specific 



	

	 7	

performance requirements before funds are disbursed. Backloading decreases the time value 

of the award, and hence, its relative size (Bartik 2005).  As discussed below, other program 

design characteristics (e.g., state boundary proximity, in situ expansion versus relocation) also 

likely affect program deadweight indirectly by affecting the relative size of the award. 

 Given the large role that incentive size should play, actual ex post empirical evidence 

of its effect is somewhat limited.  In a study of firms receiving financial incentives in 

Lombardy, Italy, Porro and Salis (2017) find that incentives are generally ineffective in 

stimulating employment.  However, higher financial assistance level is associated with 

employment growth for selected programs.  Using data from firm self-assessments of 

incentive deadweight in Ireland, Lenihan (2004) finds that relative size of the incentive 

(termed the "amount of grant received as a percentage of turnover") has no statistically 

significant effect.  In two Finnish studies using a similar survey research design, Tokila, 

Haapenen and Ritsilä (2008) and Tokila and Haapenen (2011) found that the "relative 

intensity of incentive" was associated with lower deadweight. 

 

Hypothesis #2: Deadweight Is Smaller for Discretionary Incentives than Automatic 

Incentives 

 Some incentive programs may involve a greater degree of review and discretion 

before an award determination is made while others may tie award decisions to a limited 

number of explicit qualifying criteria such as job creation thresholds and industry sector (e.g., 

exporting firms).  Discretion could be used in making the determination to issue an award or 

to determine the amount of an award.  Project pro forma review and other types of due 

diligence would constitute a more stringent form of discretion and be more likely to identify 

candidates where the incentive is actually needed and most likely to "tip the balance" in 
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location and expansion decisions.  This information could be combined with evidence that 

the project is competitive, meaning that the firm is considering alternative sites outside the 

state.  In practice, "deal closing funds" and large customized grants requiring legislative 

authorization are more likely to have these discretionary elements and involve a higher level 

of scrutiny than other types of incentive programs, in part because the funds involved are 

often sizeable.  So would various types of loan assistance programs, since the underwriting 

process could identify potential flaws in business documents and a firm's ability to make 

payment. Additional evidence of discretion might be provided by reviewing program 

application/award yield rates.   

 Bartik (2005) lists other program features that may be indicative of discretion, 

including program funding caps, company affirmation or certification that the incentive is 

needed, and the use of a program ROI or social cost-benefit metric use in making award 

decisions.  Program caps may decrease deadweight if they encourage program administrators 

to use funds in the most effective manner possible, but are unlikely to have much effect if 

applicants are waitlisted or funds are pro-rated as often is often the case.  Moreover, while 

Return on Investment (ROI) metrics have become more common in state economic 

incentive award decision processes, they may not affect program deadweight unless the ROI 

components are also themselves associated with lower program deadweight; otherwise, they 

merely maximize the economic benefits (or minimize the economic losses) for firm 

applicants that have a given level of deadweight.     

 Empirical findings regarding the importance of program discretion are likewise 

limited.  Hoyt, Jepsen and Troske (2008) find that county-level employment impacts of 

incentives in Kentucky vary based on incentive type, with tax credits having statistically 

significant county employment effects but not "financing programs." This finding, however, 
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seems at odds with expectations that program discretion reduces deadweight since tax 

credits are generally "by right" while financing programs might be expected to be more 

carefully targeted and involve more exacting administrative review. One survey-based self-

assessment study obliquely addresses the issue; Lenihan (2004) finds that when firm business 

investment appraisals document the effect of the assistance, (i.e., provide greater evidence of 

need), project deadweight was lower.   

 

Hypothesis #3: Deadweight is Smaller for Incentives that Address Market Failures 

 In theory, incentive deadweight could be related to the degree to which the incentive 

program helps to rectify market failures such as externalities, public goods, or information 

imperfections. Externalities are frequently mentioned as rationales for job training and R&D 

incentive programs.  Human capital poaching externalities may make firms less likely to 

undertake general training, while knowledge spillovers will result in lower levels of 

investment in research and development than is socially optimal.  Economic incentives such 

as loan assistance programs for small business have been justified by capital market 

information imperfections that penalize small businesses.  There is a body of research that 

suggests that the loan assistance, job training, and research and development incentives 

generate some new investment activity (Brown and Earle 2017; Holzer et al. 1993).   

However, there is little empirical evidence to suggest that the deadweight effects of programs 

that ameliorate market failures are different than other economic incentive programs.   

Tokila and Haapanen (2011) test for the presence of innovation externalities represented by 

R&D incentives, but find it unrelated to firm deadweight. 

 

Location 

Hypothesis #4.  Deadweight is Lower in State Boundary Regions  
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Hypothesis #5: Deadweight is Lower in Rural or Economically Distressed Regions 

 Several researchers have suggested that incentives may stimulate more business 

activity  in certain types of geographical areas. Using county-level data for Kentucky, Hoyt, 

Jepsen, and Troske (2008) find that incentive totals are associated with employment change 

in state boundary counties but not in interior counties.  This finding could be related to the 

lower relocation costs that border hopping firms experience because they can sometimes 

retain much of their existing workforces, avoiding the high costs of new employee 

recruitment and training.  Thus, the incentive forms a comparatively higher percentage of 

relocation costs for boundary firms than interior firms. 

  Economically distressed and peripheral regions have also been attracted attention.  

Firms locating or expanding in rural and economically distressed areas may have lower 

access to financial capital because of less well-developed financial markets and infrastructure.  

Growth externalities and more limited local banking opportunities are sometimes cited as 

special challenges.  Tokila, Haapenen and Ritsilä (2008) and Tokila and Haapenen (2011) 

find that such regional indicators are associated with a higher likelihood that firms report 

needing an incentive. 

 

Firm Characteristics 

Hypothesis #6: Deadweight is Lower for Firms in Footloose Industries 

 Several studies suggest that incentive deadweight may vary by industry. One way in 

which industries differ is in the importance of transportation costs. Economic incentives 

may also be more important in the locational decisions of firms that are more footloose, that 

is to say less likely to be constrained by input and output transportation costs and open to 

selecting sites from wider range of locations (Bartik 2005). Holding all else constant, 
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incentive deadweight may be smaller when incentives are needed to offset just the wage and 

tax cost disadvantages of alternative sites under consideration.  Tokila, Haapenen and Ritsilä 

(2008) and Tokila and Haapenen (2011) find that deadweight effects vary by industry with 

lower deadweight generally found in manufacturing industries.  Though the rationale for 

including the variables and the reason for their findings are not clearly explained, footloose 

firms are more likely to be found in manufacturing than other sectors.  

 

Hypothesis #7: Deadweight is Lower for Small Businesses than for Large Businesses 

 Smaller businesses are expected to have lower incentive deadweight than larger firms 

for several reasons.  First, small firms are more likely to face liquidity constraints and have 

greater difficulty tapping earnings and capital markets for business expansion and re-location 

than larger firms, making financial assistance more important (Müller and Behringer 2012).  

Second, large firms are also more likely to routinely utilize economic incentives whether they 

need them or not because of lower administrative and search costs, due to the availability of 

in-house expertise and resources to comply with tax laws and greater information about 

incentives (Neumark 2013;  Müller and Behringer 2012).  Smaller firms are less likely to 

commit such resources without need and greater assurance that they can succeed. Third, 

some studies suggest that small business activity may be more sensitive to state taxes than 

larger businesses (Borchers, Deskins, and Ross 2016).  These higher comparative tax 

elasticities translate into lower deadweight estimates for business subsidies. 

 There is some empirical evidence from survey-based studies that firm size matters 

but size and smallness is represented quite differently.  Pope and Kuhle (1996) find that 

small firms are more likely to report that a California jobs creation tax credit would facilitate 

job creation at their firm than large firms.  The Irish and Finnish self-assessment studies also 
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find that certain features of small firms are important, though the variables representing firm 

size differ.  For Lenihan (2004), a variable representing size by number of employees is 

statistically significant; for Tokila, Haapenen and Ritsilä (2008), younger firms and firms with 

less "investment-bearing capacity (which is partly inversely related to firm size), have lower 

deadweight.   Tokila and Haapenen (2011) find that non-employer firms have lower 

deadweight but firm employment size is not statistically significant.   

 

Hypothesis #8: Deadweight is Lower for In Situ Expansions 

 Firm startups, new location siting and relocations can be expected to require higher 

search costs and higher fixed costs of investment than similar sized in situ expansions.  

Holding all else constant, a given incentive award would form a larger share of the expansion 

activity costs than new establishment siting and establishment relocations.  The limited firm 

survey data available, however, fail to support this hypothesis.  In a study of the Appalachian 

region, Walker and Greenstreet (1990) find that industrial incentives affect firm location and 

relocation choices but do not affect in-situ expansion decisions.  Lenihan (2004) finds that 

grants used for startup or expansion purposes are not associated with deadweight. 

 

Hypothesis #9  Deadweight is Lower for Firms that Searched for Alternative 

Locations 

 This paper includes one other firm characteristic that was featured in Bartik et al 

(2019) as a potentially significant influence on business location and expansion decisions: 

firm site search behavior.  Based on program reporting requirements or firm revealed 

behavior, firms may or may not have engaged in active searches of alternative locations.  If 

not, it is suggested here that deadweight is higher.  Incentives are less likely to have an effect 

on firm expansion and relocation when firms did not have realistic options to staying put or 
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re-locating in Virginia.  This variable is measured by responses to a survey question asking 

firms to identify other locations, including states and countries considered for expansion and 

relocation.  If firms did not identify alternative sites outside Virginia that they considered or 

otherwise indicate that they conducted a search for such sites, this is interpreted to mean 

that the firm did not look at other locations. 

 

4.0  Data 

Firm Survey 

 The primary source of data used in this analysis is a survey of approximately 1,000 

firms that received economic incentive grants or tax credits as identified in agency grant 

award records and Virginia Department of Taxation credit files (i.e., tax credits claimed over 

the period rather than tax credits issued) over the SFY2010-SFY2016 period.   

 Virginia provided 38 incentives programs over the period (20 grant, 13 tax credit, 

and five gap and loan financing programs). The programs vary widely along several different 

dimensions, including sectors targeted, size, form of assistance, degree of agency discretion 

used in award decision and award amount, frequency of combination with other incentives.   

These programs were administered by thirteen different state agencies and reflect a variety of 

economic development goals.  These goals include disadvantaged region development, 

transportation enhancements for business expansion and recruitment, industrial retention, 

research and development, small business development, and worker training.  Programs also 

target particular industries such as agriculture and forest industries, the coal industry, 

corporate headquarters, motion picture production, port-related industries, and tourism.  

Like other states, Virginia creates customized grants for individual large industrial attraction 

and expansion projects, including one that was awarded during the sample time period.     
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 Programs also vary in terms of program goals and average size of financial incentive. 

The most common goals are job creation and some form of business investment or 

spending in Virginia but sometimes include other considerations such as increased rail and 

port activity. The average grant award per job for Virginia job creation incentive programs 

was $4,300 between FY10 and FY16, but it ranged from a high of $32,778 per job to a low 

of $800 by program. The average Virginia economic development incentives is small in 

comparison to most states; the average U.S. state incentive value estimated to be 

approximately $24,000 per job (Bartik 2019).v   

 The survey was designed to provide generalizable information about the state’s 

economic incentive programs as well as more detailed information about specific programs.  

Over two thirds of economic incentive recipients occurred in just two high volume 

programs; the Virginia Jobs Investment Program and Real Property Improvement Program.  

These two programs plus the Commonwealth Opportunity Fund also accounted for 

approximately 40 percent of the total amount of financial incentives over the period.  In 

order to provide more sample heterogeneity, a randomized sample weighted by project 

award size was selected for programs with more than 100 project awards.  For programs 

with fewer than 100 projects, all of the projects were selected for survey.  The number of 

usable, completed surveys was 153, which represents a 15.3 percent participation rate.vi  Of 

the 38 programs included in the survey population, responses were received from 26 of 

them, including 18 grant programs, four tax credit programs, and four other economic 

incentive programs.   

 Firm incentive recipients are categorized by important program usage dimensions in 

Table 4.1 for the entire population of incentive recipients, the sample, and responding firms 

for comparison purposes.  Discretionary programs are those that use some discretion in 
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making awards decisions; competitive programs are ones that require firms to be considering 

alternative location sites outside of Virginia.  The results indicate that the respondents are 

similar to the other groups in many respects. Approximately the same percentage of 

respondents received grants, tax credits and competitive program incentives.  Responding 

firms were slightly smaller than both the population and the sample.  They were much more 

likely to have used a discretionary program, more likely to have received more than one 

incentive, and also more likely to have received loan assistance.  

 In the survey, firms self-identified themselves as having received certain types of 

economic development incentives. They were asked about the importance of the state and 

local incentives they received in their firm’s location, expansion, job retention, investment, 

etc. decisions.  They were also asked to assess the importance of various industrial location 

and expansion factors, including traditional economic location determinants such as market 

accessibility, transportation access, labor availability, etc. on business decisions and to 

evaluate how well the state performed on those dimensions.   

 The key question for the purposes of this paper was whether the incentive had an 

effect on the firm's location or expansion decision.  It asked firms to evaluate whether they 

would have proceeded with the project without the incentive.  This question was modelled 

after a question found in Lenihan  (2004) and utilized in similar fashion by Tokila, Haapenen 

and Ritsilä (2008) and Tokila and Haapenen (2011). Firms were given several options, 

including that the project(s) would have proceeded unhindered, would have been delayed, 

would have been scaled back, would have been canceled, or would have been located 

elsewhere without the assistance.  Approximately 31 percent of incentive recipients indicated 

that they would have canceled their project or located out-of-state without the incentive (see 

Table 4.1). A similar percentage would have proceeded on a smaller scale. The remaining 40 
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percent would have proceeded with the project as planned or with a delay.  Weighting the 

effect by scale for those who reported that the project would have been downscaled,  40.1 

percent indicated that they would not have proceeded without the incentive.     

 It is important to acknowledge that firm surveys are subject to various types of bias.  

Moreover studies that are based on other empirical methodologies generally find 

substantially larger deadweight effects (Bartik 2018a).  First, firms may not be honest about 

the impact of an incentive on their choices/performance due to self-interest in preserving 

the financial benefit or for having previously inaccurately "certified" with state agency 

officials that the incentive was needed.  Second, surveys responses may exhibit evidence of 

the "Hawthorne effect" in which interviewees answer in the way that they think their 

interviewer wants.  Thus, survey deadweight question responses should be viewed as 

maximum estimates.  While some may construe the "but for" effect of 40.1 percent reported 

here as high, it is within the range reported by other survey-based studies. Based on an 

inventory of firm surveys compiled by Bartik (2018), estimates of the effect range from 6 

percent to 57 percent with an unweighted average of 34.8 percent and a weighted average by 

survey size (when the number of survey observations is reported) of 41.7 percent.vii  While 

there may be bias in the overall results (Indeed, Bartik's analysis of "but for" effects using 

non-survey based ex post empirical studies likely to be less biased finds effects in the range 

of 2 percent to 25 percent), the operating assumption of this analysis is that some variation 

in the responses is nonrandom and can be accounted for by program, firm, or location 

characteristics.   

 This analysis does not take into consideration firm response "mistakes" such as 

respondents who reported that they did not receive an incentive, even though records 

indicate that they had.  Approximately 20 percent of the incentive recipients were not aware 
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that they had applied for (and were awarded) an incentive.  They were excluded from the 

analysis.  An additional 10 percent of incentive recipients who were aware that they had 

received incentives underestimated the number of incentives they had applied for.  One 

could interpret the former finding as evidence that the incentive was not needed and 

consequently coded as an incentive not having an effect on the firm expansion or relocation 

decision (Bartik (2018a) does so). However, it might also indicate that the survey contact was 

not the most knowledgeable person at the company or was no longer working at the firm.  

The percentage of misreporting firms was lower than another survey.  Jolly, Lancaster, and 

Gao (2015) found that only 29.3 percent of firms using NC Lee Act tax credits were aware 

the company had received a tax credit from the state of North Carolina.   

 

Variable Coding from Agency Records 

 Because agency records on types and amounts of awards received and award 

performance metrics (e.g., jobs, capital investment) were available and to ease reporting 

burden, the survey did not ask firms to provide detailed information about the incentives 

they received and some firm information (e.g. location, six-digit NAICS industry, size of 

project in terms of capital investment or job creation). Tax credit and grant administrative 

records were used to code aspects of the award characteristics including type of program, 

size of the awards, geographical location, and industry  

 There are two issues which slightly complicate the empirical analysis.  First, 

individual firms could have received multiple program awards for the same project.  Thus, 

the award received by the firm is constructed as a composite award based on the relative size 

of each award in the total award package.  For instance, if a firm received one discretionary 

award worth $500,000 and another nondiscretionary award worth $250,000, the  
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discretionary variable value is coded as .6667 ($500,000/$750,000).  Second, individual firms 

could have received multiple grants for more than one project.  There were only a couple of 

such cases.  The firm response to the deadweight survey question was applied to aggregated 

project information.  Coding of variables used in the analysis is described briefly below: 

  

 Size of Grant 

 The size of the grant relative to project size was gauged differently depending on the 

program used.  Tax credits percentages of project size measured by investment leverage are 

available from program guidelines.  Investment grant relative sizes were computed as 

investment grant award as a percentage of total project investment spending. For job 

creation grants, it was necessary to convert the job creation numbers into dollar values.  

Value-added and employment by industry was obtained from IMPLAN and merged with the 

firm survey NAICS fields using an IMPLAN to NAICS bridge.  Jobs awarded were 

converted to annual value-added equivalent using IMPLAN employment to value-added 

ratios.  Annualized value-added for an assumed 20-year period project lifespan was 

converted into a present value using a 12 percent real discount rate as outlined by Bartik 

(2018b).  Then the incentive value was computed as a percentage of estimated firm project 

value-added present value.  These computations do not account for the timing of the 

incentive disbursements since that information is not always available; instead it is assumed 

that all funding is front loaded. 

 

 Discretionary Program Identification   

 Programs for which applicants automatically qualify if they meet the eligibility 

requirements are identified as automatic programs.  All Virginia tax credit programs used by 

firms were automatic or "by right."  In addition, several grant programs, including two 
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"workforce development programs (the Virginia Jobs Investment Program and Small 

Business Jobs Grant Fund) and two enterprise zone programs (Job Creation Grant and Real 

Property Improvement Grant) are basically awarded to all firms that meet program eligibility 

requirements such as being located in an enterprise zone and/or meeting certain firm size, 

industry, job creation, and capital investment eligibility requirements.  Discretionary 

programs usually used a project scoring system, unlisted criteria, or agency director or 

committee oversight in making award decisions and were identified based on an examination 

of program guidelines and other information.    

 

 Market Failure Program Identification 

 Several Virginia incentive programs address at least one of five types of market 

failures to some extent: (1) human capital--general education, (2) research and development 

spillovers, (3) public infrastructure, (4) capital market information asymmetry, and (5) 

pollution or congestion externalities.  Incentive programs that have a training component are 

often used for specific training, but general training is also common.  Some of the 

transportation incentive programs fund both public access projects (e.g., lane widening of 

public roads), access roads, and some site transportation improvements.  Also included in 

this category are several programs that provide small business or technology startup capital 

through loans, equity investment, and grant funding.  

 

 Footloose Firms 

 There are competing definitions of what constitutes a footloose industry. Farness 

(1968) defines footloose industries on the basis of input and output transportation costs 

from input output accounts and incidence of cross-hauling estimated from commodity flow 

data.  Footloose industries are those where transportation costs are not dominant and 



	

	 20	

substantial cross-hauling occurs.  Footloose industries are measured here based on the first 

Farness metric.   The measure is based on transportation margins derived from the 2012 

BEA Annual Industry Accounts, Distribution of transportation costs and wholesale and 

retail trade margins by industry and commodity.  Costs for delivery of output to customer 

industries and costs realized in obtaining inputs from supplier industries are obtained by 

summing the columns and rows of the input providing and output receiving industries. 

Demand reliant firms are identified as firms for which transportation delivery costs are zero 

(essentially construction, wholesale and retail trade, and most services).  Supply reliant firms 

are identified as firms for which input transportation costs constitute more than five percent 

of total purchase value.  Footloose industries are defined as the residual of these two 

categories.   

 

 Geographical Location 

 Firm responses were assigned to localities based on project county and independent 

locations.  Counties were identified as boundary counties if they had land contiguity or 

bridge connection with an adjoining state (i.e., Kentucky, Maryland, North Carolina, 

Tennessee, West Virginia).  They were identified as rural counties if they were non-

metropolitan counties according to Office of Management and Budget (OMB) February 

2013 assignments. 

 

Statistical Analysis 

 Variable definitions and descriptive statistics are provided in Table 4.3.   

 The categories that form the basis of the dependent variable (DEADWEIGHT) 

consisted of the firm assessments of project status without state economic development 

incentive assistance: (a) proceeded with the project(s) as planned, (b) proceeded at a later 
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date, but the scale of the project would have been the same, (c) proceeded on a smaller scale 

(with estimated percentage of final project(s) scope provided), (d) canceled the project(s), 

and (e) proceeded at an out-of-state location.   

 The analysis utilizes information on partial project completion: the decision to 

proceed without assistance (a) or with delay (b) is coded as "1," the estimated proportion of 

project scope that would have been completed without assistance is coded between "0" and 

"1" depending on the firm estimate, and categories (d) and (e) are coded as "0."viii  In order 

to account for zeros, ones, and intermediate values for the proportional dependent variable, 

a generalized linear model (GLM) with binomial link function and binomial distributional 

family is used (Baum 2008).  The model uses robust standard errors.  The independent 

variables were assessed for multicollinearity.  A variance inflation factor (VIF) test indicated 

that multicollinearity was a problem for only one of the models presented.   

 

5.0  Results 

 Table 5.1 (1) shows the results of the GLM regression.ix  Marginal effects are 

reported with continuous variables evaluated at their respective means.  Variables with 

negative coefficients indicate a decreased probability of deadweight. In general, the results do 

not support most of the hypotheses presented in the previous section.  Only two of the 

coefficients are statistically significant, DISCRETION (the proportion of total incentive 

award amount from discretionary programs) and SEARCH (whether the firm considered 

site locations outside Virginia).  Both coefficients have the expected signs, with more 

discretionary program reliance and out-of-state site search contributing to a lower likelihood 

that the firm would have undertaken the project without assistance (i.e., lower deadweight).  

The values of the marginal effects suggest that discretionary programs and evidence of firm 
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search decrease the probability of going ahead with the project at full scope by .23 and .31 

respectively, holding other variables constant at their means.  Relative award size is not 

statistically significant but has the correct sign as do other coefficients for variables such as, 

NONMETRO (located in non-metropolitan county), BOUNDARY (county location along 

the boundary of another state), and LEMP (size of firm).  MKTFAIL (proportion of total 

incentive award amount from programs that address market failures), FOOTLOOSE 

(whether a firm is in a footloose industry), and LOCATE (firm is locating at a new site 

rather than starting up, retaining, or expanding an existing facility) have the wrong signs and 

are not statistically significant. 

 Two alternative specifications shown in (2) and (3) are considered to examine the 

robustness of these findings..   

 The first alternative specification introduces an additional indicator of award value to 

the firm.  The AWARD_SIZE variable does not account for the timing of the firm 

incentive.  Although detailed information about the timing is not available for every 

incentive, a program-level variable (LOADED) was created to indicate the proportion of the 

firm incentive received from programs that provide funds to firms up front before 

performance milestone are achieved.  As indicated previously, such awards have higher time 

value for firms than backloaded ones.  The effect of including this additional variable is 

shown in (2).  Including this variable makes the discretionary program variable 

(DISCRETION) statistically insignificant because the variable is highly correlated with 

LOADED.x  When the variables are entered individually, each is statistically significant and 

has a negative sign.  So, for the programs represented in the respondent sample, it is difficult 

to separate the discretionary aspect of the program from the front-loaded availability of 



	

	 23	

funds.   Thus, payment timing and the time value adjusted value of the incentive could still 

be important determinants of deadweight.   

   The second alternative specification shown in (3) substitutes a variable 

(COMPETITIVE ) representing the proportion of the firm incentive received from 

competitive incentive programs (i.e., those requiring that the firm was considering alternative 

locations outside the state as a condition for funding) for the SEARCH variable used in the 

baseline model (1).  The coefficient for the variable is insignificant, suggesting that it is not 

competitive program funding, per se, that affects deadweight but whether the firm actually 

considered alternative sites.  Four of the eight firms receiving competitive program funding 

indicated that they considered out-of-state sites.  However, approximately one-quarter of 

firms that received funding from only non-competitive programs also indicated that they had 

conducted multi-state searches.  Thus, it is the actual search behavior of firm (which may be 

difficult to ascertain in practice), rather than program requirements which account for 

incentive deadweight. 

 A third set of robustness regressions considers whether the determinants of firms 

receiving some amount of discretionary incentives is different from those receiving more 

rules-based or "automatic incentives.'xi  The results of this analysis are illustrated in Table 5.2.  

The results indicate that breaking the results down this way does not alter our previous 

conclusions.  None of the previously statistically insignificant coefficients become significant 

and SEARCH remains statistically significant for each category of firms.  Firm search is an 

important correlate with firm assessments of incentive effectiveness.   

 These results suggest that there are only a few program design and firm 

characteristics that affect firm deadweight assessments.  Based on these findings, states may 

be recommended to impose more discretion in the award of incentives and/or provide 
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incentives up front to improve their time value to firms.  Virginia's experience suggests that 

these two program elements go hand-in-hand.  Rules based incentives that are provided 

automatically (or "by right") for investment, job creation, or other performance indicator 

attainment are less likely to alter firm choices according to findings here.  In addition, states 

could dedicate more effort monitoring and verifying the search behavior of incentive 

recipients to ensure that competitive projects are favored. That is, they could obtain 

evidence (either in the form of an affirmation or listing of alternative states and countries 

considered for site selection or expansion) that firms are actively considering alternative 

competing sites outside the state.  The results of this analysis suggest the practical difficulties 

in doing so--firms may be reluctant to share proprietary information and some firms may 

not accurately characterize their search activities.  It should be noted, that while such 

changes might be advisable from the vantage point of improving incentive efficiency, they 

could introduce inequities and some degree of controversy by treating firms that otherwise 

appear the same in terms of jobs creation or capital investment differently.  

   These findings are in contrast to several European survey-based studies that found 

other variables such as company size and regional location to be important.  These results 

may stem from limitations in the sample size of this survey, the inherent unreliability of 

survey-based data, including random response biases variation.  It could also reflect some 

other sources of unobserved heterogeneity not captured in the multivariate deadweight 

regression equation, such as omitted variables (e.g., the features and sizes of local, regional, 

and even federal economic incentives that were used in the incentive package), selection bias, 

or other measurement errors.  For example, there may be some other variable such as large, 

multi-plant firm configuration that is associated with both firm greater likelihood of receipt 

of a discretionary incentive and reported search that is correlated with greater likelihood of 
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needing an incentive.  Lastly, it could reflect the reality that there are limitations in improving 

incentive success by targeting size, industry, and regional location characteristics.   

 Survey data quality and self-selection could potentially influence the assessment of 

program deadweight.  The quality of contact and respondent information for the survey may 

affect the level of familiarity of the role of the incentive in company decisions.  Moreover, 

respondents may offer lower deadweight estimates in the interests of preserving incentives 

for future use or for fear of admitting that they didn't need the incentive when they reported 

they did as part of the incentive application process.  Data quality is clearly an issue with the 

survey to some degree since some respondents to the survey either misidentified having 

received incentives or the number of incentives received.  No effort was made to assess 

whether response accuracy affected the results. 

 It may be somewhat more straightforward to correct for sample bias.  Based on this 

study's findings that discretionary program usage may influence firm deadweight 

assessments, the aggregate deadweight assessments reported in Table 4.2 (40.1% "but for") 

were reweighted to adjust for the overresponse from discretionary program users.  When 

this is done, the "but for" percentage drops to 29.9%.  While this percentage is still higher 

than Bartik's 25 upper limit percentage of what should be considered as reasonable based on 

ex post research, it is much lower than the 100% "but for" effect still assumed in some state 

policy evaluations.   

 

6.0  Summary and Conclusions 

 This paper examines the additionality, "but for" or deadweight effects of state 

economic development incentive programs.  Using results from a 2018 survey of 

approximately 150 responding firms that received at least one award for a startup, expansion, 
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or relocation  project during the period FY2010-FY2016 from a list of 26 state economic 

development incentive programs, the paper finds that only a few variables are associated 

with firm self-assessments of their likelihood to continue the project without economic 

incentive assistance (or deadweight). These variables are the relative amount of funding 

received from a discretionary incentive program conflated with the timing of the incentive 

received (i.e., whether it was frontloaded or backloaded), and whether the firm undertook a 

multistate site search for its expansion or location project.  Thus, targeting other program 

and firm features may be less likely to alter the balance in firm location decisions.  

 Assuming that firm assessments accurately reflect their need for incentive funding, 

there are a couple of ways that states might revise their program offerings to decrease 

deadweight.  States may increase the prevalence of discretionary programs that provide up 

front funding and reduce the number of automatic, or "by right" program offerings that 

provide the funding only upon attainment of performance milestones.  This would likely 

entail moving funds from tax credit programs administered by tax agencies to grant 

programs administered by economic development agencies where projects can be more 

carefully screened, evaluated, and monitored and possibly packaged with other forms of 

economic development assistance such as customized business services and public goods 

funding that research suggests offers a relatively higher rates of return.  In addition, 

programs for firm expansions and relocations could be asked to provide evidence or 

affirmation that they are actively considering out-of-state locations for their project.  This 

paper provides no additional evidence that programs can improve success by targeting firm 

size, industry, or locational characteristics.  

 The results obtained here may be affected by any number of problems. Among these 

are small sample size, survey bias, and failure to correct for sources of unexplained 
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heterogeneity.  Evidence was found that respondents did not always accurately identify their 

level of incentive usage.  No additional exploration was conducted of how response error 

may have contributed to the findings.  In addition, variables used in other studies such as 

prior firm growth and prior economic incentive usage may be relevant. Repeated financial 

assistance use may be evidence of firm learning and lower search costs which are associated 

with more deadweight.  Prior growth, especially in the absence of firm incentive use or 

program availability, could provide indirect evidence of deadweight. 

 Because of these limitations, additional work is needed.  First, larger-scale surveys 

that augment the number of explanatory variables and minimize the potential for survey 

response bias (perhaps by employing interview techniques) are needed.  In addition, ex post 

studies of programmatic effects that examine the role of incentive design characteristics 

would be useful.  Such studies would potentially merge information about incentive 

recipients across a heterogeneous group of incentive programs characterized by specific 

design parameters, the economic characteristics or the firms though pre and post treatment 

periods and the employment performance of firms such as is available in NETS (National 

Establishment Time Series) and QCEW (Quarterly Census of Employment and Wages).  
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i New York Times.  United States of Subsidies.  

http://www.nytimes.com/interactive/2012/12/01/us/government-incentives.html 
ii	The term "deadweight" used here is not to be confused with "deadweight loss" in 

economics.  The latter represents welfare loss arising from inefficient allocation of resources. 
iii	Regional economic impact estimates may be smaller or larger than business level impacts.  

They may be smaller because of: (a) direct displacement effects due to the firm providing 

goods or services in a market area that compete with other regionally-based suppliers (b) 

indirect displacement effects or general equilibrium affects that result from increases in 

wages, housing prices, and other goods prices as a result of the new firm activity, (c) 

congestion effects—increases in public good congestion (e.g. transportation) due to the new 

firm activity, and (d) fiscal impact effects—increases in local tax rates or reductions in public 

services needed to balance local government budgets (Patrick 2016). They may be larger 

because of multiplier or positive agglomerative effects (Greenstone, Hornbeck, and Moretti 

2010).   
iv	The formula (derivation which is explained in Bartik 2018b) is as follows: 

(Ea-Eb)/Ea=(1-(1-s)(-R) 

Where Ea is the employment before the incentive, Eb is the employment after the incentive, 

R is the elasticity of long-run business activity for business costs (and assumed to be 

equivalent to -10 in line with business activity tax elasticities of --0.5 and the finding that 

business taxes represent about 5 percent of value-added or R=-.5/.05=-10 ), and s is the 

relative incentive size (i.e., present value of incentives as a proportion of present value of 

stream of company value added over the project lifespan (20 years or more). 
v	Bartik (2017) reports an average incentive as percentage of value-added of 0.27 compared 

to 1.42 nationwide in 2015, third lowest among states. 
vi In order to identify appropriate initial contacts for each survey, agencies provided grant 

contact information. This information was not available for tax credits.  Survey researchers 

consulted with the MNI industrial directories and various online sources of information to 

identify the best contact for each of the companies when this information was not available.  

In most instances, the contacts were plant managers and other Virginia-based executives for 

smaller firms.  
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vii These results are based on just six surveys conducted in four states (Kansas,  Minnesota, 

New York and Florida). 
viii	In those instances, firms responded that they would have proceeded on a smaller scale 

without the incentive(s) but did not provide an estimated percentage of final project(s) scope 

that would have resulted.  In these cases, the dependent variable was coded as zero (i.e., 

incentive was needed), which differs from the method of calculating overall "but for" effect 

of 40.1 percent based on Table 4.1 referenced in footnote xii. 
ix For comparison purposes and sensitivity analysis, two additional empirical analyses were 

undertaken that utilize alternative measurements for the dependent variable.  The first 

analysis represents the dependent variable as binary.  The decision to proceed at full project 

scope without assistance (a) is coded as "1" and all other responses ((b)-(e) are coded as "0.".  

Logit regression is used to estimate the model. The other model creates three ordered 

categories: (a) is coded as the value "3," (b) and (c) as the value "2," and (d) and (e) as the 

value "1."  An ordered logit model is used.  The baseline results are robust with respect to 

these alternative econometric estimation methods.   
x	The variance inflation factor (VIF) exceeded five for when the variable is introduced.  The 

pairwise correlation between DISCRETION and LOADED correlation was .9544.   
xi	Another set of alternative specifications that examine the structure and goals of the 

incentives (percentage of firm incentive received in form of grant, percentage of firm 

incentive received as a tax credit, percentage of firm incentive received for job creation) were 

run.  But the coefficients for these additional variables were not statistically significant and 

are not reported here. 
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Table 4.1.  Population, sample, and respondent characteristics 

  Population Sample Respondents 

% Grant Program Usage 89.6% 77.5% 85.6% 

% Tax Credit Program Usage 8.0% 17.3% 7.2% 

% Loan Program Usage 4.8% 11.0% 11.8% 

% Discretionary Program Usage 28.7% 53.6% 68.0% 

% Competitive Program Usage 6.0% 8.7% 5.2% 

% Two or More Program Usage 13.5% 23.3% 28.8% 

Award Size Category       

<$50.000 38.5% 38.0% 44.4% 

$50,000-$99,999 25.0% 19.2% 22.9% 

$100,000-$249,999 22.5% 19.8% 17.7% 

$250,000-$499,999 7.3% 11.7% 7.8% 

$500,000-$999,999 3.6% 6.0% 4.6% 

$1,000,000 or more 3.1% 5.2% 2.6% 

        

Average Incentive size $220,836 $353,949 $182,415 

        

Number of Firms 2,301 999 153 
 

Table 4.2: “If incentive(s) had not been available, what would have been effect on 
project?” 
Response           

Number          % 

Proceeded with project as planned 41 26.6 

Proceeded at a later date, but scale of 
project would be the same 16 10.4 

Proceed on a smaller scale (Estimate %) 49 31.8 

Canceled the project(s) 33 21.4 

Proceeded at an out-of-state location 15 9.7 

Total 154 100 
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Table 4.3: Variables used in Analysis 

Variable 
(Expected Sign) Mean Std. 

Dev. Min Max Description Source 

DEADWEIGHT 0.5990 0.4506 0 1 

Firm assessment of 
likelihood that project 
would have occurred 
without incentive 

Defined differently as 
binary variable, 
proportion variable, and 
ordinal variable.  Based 
on firm survey. 

AWARD_SIZE 
(-) 9.2016 15.7893 0.006 100 Size of incentives (% of 

total value-added) 

Information based on 
agency incentive award 
files 

DISCRETION (-) 0.5949 0.4529 0 1 
Proportion of total award 
from discretionary incentive 
programs (0-1) 

Assessment of program 
discretion weighted by 
relative award size from 
incentive award files 

MKTFAIL (-) 0.6780 0.4397 0 1 
Proportion of total award 
from programs that address 
market failure (0-1) 

Assessment of market 
failure remedy weighted 
by relative award size 
from incentive award 
files. 

NONMETRO (-) 0.1630 0.3644 0 1 Project located in nonmetro 
county (0-1) 

OMB nonmetro 
counties 

BOUNDARY (--) 0.3655 0.4804 0 1 Project located in state 
boundary county (0-1) 

Coding of counties on 
boundary of adjoining 
states 

FOOTLOOSE (-) 0.2418 0.4296 0 1 Firm is in footloose industry 
(0-1) 

Industries identified as 
not dominated by input 
or output transportation 
costs based on BEA 
Annual Industry 
Accounts 

LOCATE (+) 0.1176 0.3232 0 1 
Relocation/location versus 
startup/retention/expansion 
dummy variable (0,1) 

Firm survey 

LEMP (+) 3.3974 1.7823 0 8.007 Log of firm employment in 
state Firm survey 

SEARCH (-) 0.2810 0.4510 0 1 

Firm identified alternative 
sites in other 
states/countries dummy 
variable (0,1) 

Firm survey 
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Table 5.1  Generalized Linear Model, Alternative Specifications (***⍺<.01; **⍺<.05; *⍺<.10) 

   (1)    (2)    (3)  
Variable Coef dy/dx z  Coef dy/dx z  Coef dy/dx z 

AWARD_SIZE -0.0013 -0.0003 -0.10   -0.0014 -0.0003 -0.10   -0.0015 -0.0004 -0.14 

DISCRETION -0.9732 -0.2312 -2.33**   -0.3952 -0.0939 -0.24   -1.1293 -0.2692 -2.65*** 

MKTFAIL 0.1521 0.0361 0.29   0.2073 0.0492 0.38   0.2575 0.0614 0.52 

NONMETRO -0.3843 -0.0913 -0.07   -0.3236 -0.7688 -0.55   -2.8469 -0.0679 -0.52 

BOUNDARY -0.1008 -0.0240 -0.26   -0.1307 -0.0310 -0.33   -0.1794 -0.0428 -0.49 

FOOTLOOSE 0.3668 0.0849 0.92   0.3363 0.0781 0.82   0.3296 0.0768 0.85 

LOCATE -0.0275 -0.0066 -0.06   0.0061 0.0014 0.01   -0.2100 -0.0050 -0.04 

LEMP 0.1093 0.0260 0.88   0.0963 0.0229 0.75   -0.0065 -0.0016 -0.05 

SEARCH -1.2750 -0.3062 -
3.46***   -1.2745 -0.3061 -

3.46***         

LOADED         -0.6390 -0.1518 -0.37         

COMPETITIVE                 1.49330 0.35594 1.26 

CONSTANT 0.94286   1.47   0.97523   1.51   0.96136   1.54 

Observations 153    153    153   
AIC 1.266    1.278    1.328   
BIC -

568.881    
-

564.047    
-

559.358   
Log 
Pseudolikelihood -86.861    

-86.763 
   

-91.623 
  

 
Table 5.2  Generalized Linear Model, Discretionary versus Automatic (***⍺<.01; **⍺<.05; 
*⍺<.10)		

   Discretionary   Automatic  
Variable Coef dy/dx z  Coef dy/dx z 

AWARD_SIZE -0.0044 -0.0011 -0.35   0.0112 0.0018 0.19 

MKTFAIL 0.8255 0.2062 1.14   -0.2501 -0.0403 -0.24 

NONMETRO -0.2357 -0.0589 -0.35   -0.4482 -0.0731 -0.46 

BOUNDARY -0.1384 -0.0346 -0.32   0.0965 0.1539 0.12 

FOOTLOOSE 0.6592 0.1671 1.27   -0.2140 -0.0352 -0.36 

LOCATE -0.1316 -0.0329 -0.23   -0.3228 -0.0557 -0.38 

LEMP 0.1623 0.0405 1.10   0.1803 0.0290 0.66 

SEARCH -1.1397 -0.2753 -2.58**   -1.6011 -0.3084 -1.78* 

CONSTANT -0.7487   0.75   1.2730   0.99 

Observations 104    49   
AIC 1.380    1.258   
BIC -331.317    -119.687   
Log Pseudolikelihood -62.742    -21.827   
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