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Executive Summary
Tax credits are preferences in the tax code that aim to induce some type of economic
activity that would not have occurred—or would have occurred to a lesser degree—without
the credits. Championed by some and vilified by others, these types of incentives have
been widely embraced as an economic development tool by state governments in New
England and across the country.
Tax credits allow businesses to reduce their tax liability dollar for dollar, based on the
amount of desired activity they undertake. Although tax credits usually do not require state
governments to make cash outlays, they can represent forgone revenue. And because most
states must balance their budgets, they must “pay for” any expected revenue losses
stemming from the credits by increasing other taxes or reducing spending.
Whether state business tax credits actually spur new economic activity—and whether they
do so in a cost-effective manner—are important concerns. This is particularly true in times
of fiscal and economic stress, when policymakers must balance a desire to spark the
economy with the need to cope with budget deficits. Unfortunately, determining a tax
credit’s costs and benefits is inherently difficult—partly because it is impossible to know
the level and mix of economic activity that would occur without the credit.
This report focuses on four types of state business tax credits: those targeting capital
investment, research and development (R&D), job creation, and film production. It
examines credits offered by New England states, and the choices policymakers have faced
in creating them, which can affect their cost-effectiveness as well as other tax policy goals.
This report also evaluates the approaches and findings of studies of business tax credits.
This analysis reveals the challenges entailed in measuring the impact of business tax
credits, and the need for both analysts and policymakers to consider those challenges
carefully when undertaking or reviewing such studies.

Business tax credits in New England
Tax credits for investment, R&D, job creation, and film production are common across the
region. For example, all six New England states have enacted tax credits for R&D. Five
states—all except New Hampshire—offer tax credits to businesses that invest in capital
equipment. Four states offer tax credits to film production companies, while four offer
credits or credit-type incentives to businesses that create jobs. (See Table 1 for a summary
of business tax credits offered by New England states.)
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Designing tax credits: Key considerations
What type of economic activity is a credit designed to induce? Beyond explicit goals
such as increased levels of capital investment, R&D, job creation, and film production, tax
credits may also implicitly aim to induce other types of activity. For example, one implicit
goal of a film tax credit may be expanding tourism.
Which businesses will receive a credit, and how does the state distribute them? States
may require firms to meet certain requirements to be eligible for a tax credit. For example, a
firm may have to engage in a minimum level of targeted activity, or be part of a particular
industry. The latter type of selective targeting can have negative implications if subsidized
industries are relatively inefficient. States can also grant credits to any eligible firm (known
as an “entitlement”) or award them on a discretionary basis, which may be more
administratively burdensome. To limit potential costs, a state may cap the total amount of
tax credits it will grant in a given year.
How will a credit be calculated? The size of the credit a firm will receive is most often
determined by multiplying the amount that it spends on a “qualified” activity by a
predetermined rate. While broad definitions of qualified activity and high rates can make a
credit more attractive to businesses, they can also undermine state budgets. Policymakers
can try to increase a credit’s “bang for the buck” by capping the tax credit each firm can
receive, or by confining “qualified” activities to those likely to provide the biggest benefits
for the state.
What happens if a credit exceeds a firm’s tax liability? The calculated amount of a credit
may sometimes exceed a business’s state tax liability. Tax credits can include provisions
that allow firms to retain at least some portion of the credit they would otherwise lose in this
situation. These provisions include carry-forwards, transferability, and refundability. Carryforward provisions allow a business to claim the unused portion of a tax credit in future
years. Transferable credits are those that a business can sell to another firm, which can then
apply the credit to its own tax liability. A business can redeem a refundable credit for cash
from the state. These provisions can increase a state’s costs while also complicating the tax
system.
What happens if a firm fails to deliver? Some states require firms to continue certain
activities after they receive a tax credit. To help ensure that firms deliver the expected
benefits—and that states get the biggest bang for their buck—a credit may include
recapture or “claw-back” provisions. Under a claw-back provision, firms that do not meet
certain requirements must pay back all or part of the credit they received.
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Evaluating business tax credits: A framework
Does the credit induce the targeted activity? To answer this question, analysts must
compare what actually happened with the credit in place with what would have happened
without the credit (the “counterfactual”). Because no one can actually observe the
counterfactual, determining whether a credit induces the desired activity can be difficult.
Analysts can simply make assumptions about the counterfactual, or rely on econometric
modeling to estimate the incremental activity induced by a credit.
What is the credit’s overall economic impact? To answer this question, analysts must
consider not only the direct economic effects of a credit, but also the indirect effects, or
“spillovers,” which may be positive or negative. Direct effects are new economic activity by
the firm receiving the credit. Indirect effects can also occur when employers or business
owners—now earning higher wages and profits, respectively—spend their new earnings in
the state. On the other hand, reductions in state spending needed to balance the budget as
well as cut-backs by non-subsidized firms can have negative economic effects.
What is the credit’s fiscal impact? To answer this question, analysts must consider not
only the total dollar amount of credits generated or expected to be generated, but also
changes in tax revenue and public spending resulting from the credit. For example, as
companies hire new employees, a state may collect more income tax revenue, which can
help offset the tax credits.
Is the credit cost effective? To answer this question, analysts must estimate the costs and
benefits of a credit and compare them to those of similarly targeted policies. Measures of
cost-effectiveness may try to capture the cost of achieving a given outcome (such as net cost
per job created), or how much of a given outcome a state can achieve for a fixed cost (such
as dollars of state personal income per dollar of net cost). Analysts can compare these values
to an “acceptable” level of cost-effectiveness—if such a threshold exists—or to the impact
of other economic development initiatives. The latter approach can be used to determine
whether another policy would yield a bigger bang for the buck.

What the evidence shows
Business tax credits do seem to foster their targeted activities. However, studies also
reveal that at least some of those activities would have occurred without the credits. There
is also evidence that credits may simply shift spending among states rather than raising the
nationwide level of spending.
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The economic activity produced indirectly by business tax credits is not trivial, and
may sometimes be sizable. However, stakeholders should examine the methodologies
and results of any study with a critical eye, as analysts’ assumptions can strongly
influence their findings. For example, some analysts assume that all activity that is creditsubsidized is also credit-induced. Others fail to account for the fact that most states must
balance their budgets. These types of methodological flaws can lead studies to overstate the
overall economic impact of a credit. Stakeholders should use particular caution when
comparing results from different states, as divergent findings could stem from both crossstudy differences and cross-state differences.
Business tax credits do lead to new revenues for state government, but not enough to
completely offset the initial costs. In other words, for each dollar of credit granted, states
usually collect less than one dollar in new tax revenue. Thus most credits do not appear to
“pay for themselves.” It is therefore important to understand the benefits states are gaining
for the revenues they are giving up.
Existing studies do not allow for clear conclusions on the cost-effectiveness of
business tax credits. Shortcomings include a lack of methodological transparency, limited
evidence on long-term effects, and a lack of comparability across studies, among others.

Concluding thoughts
As states’ efforts to collect and disseminate data improve, more high-quality studies of
business tax credits are likely to emerge, allowing for sounder conclusions on their
effectiveness and cost-effectiveness. In the meantime, policymakers and other stakeholders
need to understand the strengths and limitations of existing studies when using them to
inform the debate on tax credits.
Considering the larger picture is also critical. For example, policymakers need to consider
how business tax credits support or undermine other goals of state tax policy—and who is
benefiting and how—when determining the proper role of such credits in promoting
economic development.
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State Business Tax Incentives: Examining Evidence of their Effectiveness
Championed by some and vilified by others, business tax credits have been widely
embraced by state governments as an economic development tool. Recent compilations
from the Federal Reserve Bank of San Francisco have found that more than 30 states offer
tax credits for research and development (R&D), and that almost half have enacted credits
for capital investment or job creation. 1 A September 2009 Los Angeles Times article reported
that more than 40 states now offer tax credits and other incentives to film production
companies. 2 New England states have followed this trend, establishing credits for these and
other economic activities ranging from biofuel production to the preservation of historic
buildings to data processing.
What are business tax credits? In short, they are preferences in the tax code that aim to
induce some specific type of economic activity that would not have occurred—or would
have occurred to a lesser degree—without the credits. These incentives allow businesses to
reduce their tax liability on a dollar-for-dollar basis by the amount of the credit. This
amount, in turn, is typically tied to the level of desired activity that the firms undertake.
Although tax credits usually do not involve cash outlays by state governments like direct
3
subsidies or grants, they can have costs in terms of forgone revenue. Because most states
must balance their budgets, they typically must “pay for” any expected revenue losses
associated with a credit—known as the “tax expenditure”—by reducing state spending or
increasing other taxes.
Unfortunately, determining the actual “cost” of a credit is difficult, for it ultimately depends
on two closely related factors: (1) the precision with which a credit subsidizes its targeted
activity; and (2) the level and mix of economic activity that will occur with the credit versus
what would have occurred in its absence (the “counterfactual”). A credit that subsidizes
activity that would have occurred anyway, or one that is larger than necessary to induce new
activity, can mean less revenue for a state. On the other hand, if the credit does induce at
least some new activity, a state may gain new tax revenues from that expanded activity.
Thus, in theory, a state could experience a net revenue loss, gain, or even no change in
revenue, depending on how these factors play out.
In reality, policymakers cannot observe the counterfactual. Furthermore, they must
typically make budget decisions before they can observe how firms will behave with a tax
credit in place. Therefore, they can only assume or estimate the revenue changes that will
occur when setting state budgets. Most conclude that business tax credits incur a net
revenue loss, at least in the short run.
Indeed, the estimated tax expenditures for credits and other tax incentives granted to
businesses can be sizable. For example, estimated corporate tax expenditures in
Connecticut totaled $556.2 million in fiscal year 2009 (FY 2009), while estimated tax
expenditures for film-related tax credits alone were more than $100 million. 4 In comparison,
New England Public Policy Center – DP 09-3, pg.5

the FY 2009 appropriation for the Connecticut Department of Economic and Community
Development (DECD), the state’s lead agency for attracting and retaining businesses and
5
jobs, was only $33.5 million. A policy brief from the nonprofit Massachusetts Institute for a
New Commonwealth reported that the Bay State also “spent” more than half a billion
dollars in FY 2009 on tax incentives targeting specific industries—slightly more than the
$498 million allocated to the state’s university system that year, and more than double the
amount appropriated to housing and economic development agencies. 6
Proponents of tax credits see them as an effective means of spurring new economic activity.
Some advocates also argue that credits can “pay for themselves”—meaning that revenues
stemming from the new economic activity will more than cover the tax credits granted.
Critics, however, maintain that tax incentives actually have little impact on firms’ decisions,
and thus that any increases in economic activity induced by incentives are likely to be
small. Furthermore, detractors argue, cuts in public services necessary to finance the tax
credits may negate any economic benefits that do occur.
Given these opposing viewpoints, one may ask: Do business tax credits pay off? This
question has particular relevance in times of economic and fiscal stress. Faced with a
flagging economy, policymakers may be inclined to turn to tax incentives as a means of
creating jobs and stimulating investment. However, difficult fiscal conditions should require
a closer investigation of these types of tax expenditures. What tax credits are states offering
businesses? How do they complement—or detract from—other goals of tax policy? Are the
credits inducing the desired economic activity? If so, are they a more cost-effective means
of doing so than other policy options? These important questions often go unanswered.
This paper addresses some of these questions while laying the groundwork for future
analyses. Specifically, I first examine business tax credits in the context of different tax
policy goals. I then catalog selected tax credits offered in the six New England states, and
discuss some of their structural features. Finally, I synthesize findings from recent empirical
studies evaluating the effectiveness and/or cost-effectiveness of tax credits, both in New
England and elsewhere in the nation.

“Bang for the buck” and other tax policy goals
As noted, business tax incentives such as credits represent an attempt by policymakers to
use the tax system to generate new economic activity. A “good” tax incentive should
produce economic benefits greater than its costs. An even better incentive is one that is
cost-effective, meaning that it delivers more benefits for a given cost than other similarly
targeted initiatives.
Unfortunately, determining which incentives provide the biggest “bang for the buck” can
be easier said than done. An important goal of this paper is to synthesize the available
empirical evidence on the cost-effectiveness of business tax credits. As later sections will
show, these types of evaluations entail many challenges.
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However, it is also important to note that promoting new economic activity in a costeffective manner is but one potential goal of tax policy. Most people would agree that a
“good” tax system should also meet other objectives, such as equity and simplicity. It is
therefore worth considering these additional tax policy goals and how business tax credits
may enhance or detract from them.

Equity
Two major principles underlie the concept of tax equity: the ability-to-pay principle and the
benefit principle. Under the ability-to-pay principle, those with more resources at their
disposal should pay more than those with fewer resources. Under the benefit principle,
taxes are viewed as the “price” paid for public services such as police and fire protection,
public education, and road maintenance. According to this principle, businesses as well as
individuals should be taxed in a manner reflecting the cost of services they use.
Research has suggested that, in practice, tax payments made by businesses tend to exceed
7
the costs of the public services they use—in other words, they are “overpaying.” Reducing
business tax liabilities through credits and other incentives could, at least in theory, lead to a
better alignment between the tax “price” and the cost of the public services firms enjoy.
In practice, however, it is difficult to apply either equity principle to business taxation. This
is because it is nearly impossible to know who ultimately bears the burden of business
8
taxes. In some cases, business owners themselves may bear the burden through lower
profits, while in other cases owners may shift the burden to employees (in the form of lower
wages) or customers (in the form of higher prices). 9 Given the uncertainty surrounding the
distribution of business tax burdens, assessing the equity implications of business tax
credits is difficult.

Neutrality
A neutral tax system is one in which individuals and businesses base decisions on their
10
economic merit rather than tax considerations. The argument for neutrality is based on the
idea that unfettered markets allocate resources most efficiently. Business tax incentives
tend to violate the neutrality principle; indeed, they are an attempt to use the tax system to
influence economic decisions. This can lead to inefficiencies if firms are induced to locate
in areas or invest in activities that they would not have selected based on non-tax factors.
However, in some cases, violation of the neutrality principle may be a good thing. Business
tax credits may actually enhance efficiency when markets under-produce a certain activity.
Tax incentives promoting R&D spending are a classic example. Markets tend to underproduce R&D because individual firms consider only their own costs and benefits when
deciding how much research to pursue—not the benefits to society as a whole. 11 By
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lowering the cost of R&D to firms, tax incentives may encourage them to boost their
research efforts to the socially optimal level. 12

Simplicity
According to the simplicity principle, a tax system should be straightforward and easy to
understand, and should not impose excessive compliance burdens on taxpayers, or
excessive enforcement burdens on tax administrators. Business tax incentives tend to
reduce tax simplicity in a number of ways. As later sections will show, credits often come
with restrictions on which taxpayers or activities are eligible, or on how much of a credit
firms can claim, and when. Some eligible firms may not take advantage of a credit simply
because they do not know whether they are eligible, or because the costs of complying with
the credit’s provisions are too high.

Transparency
Somewhat related to simplicity is the principle of transparency. A transparent tax system is
one in which taxpayers, policymakers, and the public know (or can easily determine) how
and when a tax is imposed. Tax credits and other preferences such as tax deductions and tax
abatements tend to reduce the transparency of a tax system. Transferable credits—those
that can be sold to other taxpayers—are particularly troublesome in this regard.

Adequacy
Revenue adequacy refers to the ability of a tax system to raise just enough revenue to cover
the cost of government services demanded by the public—no more, no less. A concern
commonly raised by critics of business tax incentives is that they harm a state’s ability to
fund vital public services by reducing revenue collections. In contrast, those who think that
revenues are more than adequate to cover necessary services may view tax credits and other
incentives as a useful tool for achieving smaller government.
The adequacy implications of tax credits may also vary in the short versus long run. Credits
that are effective at inducing economic activity may lead to more revenue in the future,
even if they harm collections in the near term.

Competitiveness
A competitive tax system is one that helps a state attract or retain businesses and individuals
who might otherwise have located elsewhere. Competitiveness has seemingly become a
more important tax policy goal as capital and labor have become more mobile. Tax credit
supporters argue that tax incentives enhance competitiveness, which they claim is essential
for a location’s economic vibrancy—if not its survival. Critics characterize tax competition as
a “race to the bottom,” which eventually lowers the revenues of all competing jurisdictions
while stripping away the relative advantage of any, and jeopardizing the funding of vital
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13
public services. From this point of view, tax incentives may actually harm a location’s
competitive standing if associated service cuts make the area a less desirable place to live or
work. 14

Business tax credits in New England
To what extent have New England states relied on business tax incentives to further their
economic development goals? Table 1 catalogs four common types of tax credits offered in
the region: investment, R&D, job creation, and film production. 15 The table also shows the
estimated FY 2009 tax expenditure associated with each credit, shedding light on their
respective magnitudes. Of course, a credit’s ultimate net cost to a state will depend on any
offsetting fiscal changes resulting from the credit, which tax expenditure estimates do not
necessarily capture.
Tables 2 through 5 provide more information on individual tax credits offered by New
England states, by type of credit. These tables reveal the myriad issues that policymakers
must consider when designing a new tax credit. These choices can affect the credit’s
effectiveness and cost-effectiveness as well as other tax policy goals. This section examines
some of these key structural considerations, using examples from New England states
where possible.
What type of economic activity is a credit designed to induce? One of the first questions
policymakers must answer when designing a tax credit is what type of economic activity it
will target. Although capital investment, R&D, job creation, and film production are the
explicit goals of the four types of credits I have chosen to analyze, these incentives often
have additional implicit goals. For example, expanded employment is an explicit goal of job
creation tax credits, but it is often an implicit goal of the other types of credits as well. An
implicit goal of film production tax credits is greater publicity for a state, which
policymakers hope will spur tourism.
As noted, the use of tax credits as an economic development tool can have ramifications for
efficiency. Tax credits may enhance efficiency if they foster activity that markets tend to
under-provide, such as R&D. However, in other cases tax credits may lead to distortions
that reduce efficiency. For example, job creation credits promote labor over other inputs to
production. In markets that are already operating efficiently, such credits may lead to an
over-allocation of resources to labor.
Which businesses will receive a credit, and how does the state distribute them? In
designing tax credits, policymakers may choose to target particular industries or types of
businesses, as evidenced by examples from New England. In Massachusetts, investment
tax credits are available only to companies in selected industries: manufacturing, R&D,
agriculture, commercial fishing, and the life sciences. Connecticut offers three types of
investment credits: one that is largely unrestricted by industry or type of business, one that
is geared to small- and medium-sized businesses, and one that targets the film industry.
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Such selective targeting could have negative implications if the recipient industries or
businesses tend to be less efficient. 16
Some credits may require businesses to engage in a minimum level of activity to be eligible.
For example, Maine’s jobs and investment tax credit—a hybrid of a job creation and
investment tax credit—requires that eligible firms invest at least $5 million in personal
property in a taxable year, and create at least 100 jobs over the ensuing two years. Likewise,
film tax credits often require producers to have a minimum level of in-state expenditures or
photography days, though the stringency of these requirements varies. For instance,
Connecticut’s main film credit requires only that a company have at least $50,000 in
“qualified” production expenditures.17 Rhode Island’s guidelines are stricter, requiring that
film companies have a minimum production budget of $300,000, and that they shoot at least
51 percent of principal photography in the state.
Once a state has determined what entities are eligible for credits, it may rely on a number of
mechanisms to distribute them. Many of the credits in Tables 2 through 5 are designed as
entitlements. That means that any eligible firm claiming a credit will receive one.
In some cases, a state will cap the total amount of credits that companies may claim in a
given year. Policymakers have different options for distributing credits to eligible
businesses under these circumstances. For example, the state may award some credits on a
first-come, first-served basis to any firm meeting the eligibility criteria. Alternatively, a state
may distribute the awards on a pro rata basis to all eligible firms claiming the credit. New
Hampshire’s R&D credit is designed in this manner: if the total credits claimed in a year
exceed the $1 million cap, the state reduces all credits proportionately.
A state may also award tax credits at the discretion of the government agency that
administers them. 18 Eligible firms must usually submit an application and other supporting
materials to the administering agency, which determines which companies will receive the
credit and which will not. The Vermont Employment Growth Incentive (VEGI) is an
example of this type of incentive. To approve a firm’s application, the state must determine
that the firm’s project (a) would not have occurred without the incentive (the “but-for”
test); (b) will provide a net fiscal benefit to the state (cost-benefit analysis); and (c) will
meet "quality-control" guidelines, such as minimum compensation requirements for new
jobs. This approach allows the state to judge firms and projects on their merits, but it can
also impose a greater administrative burden on both applicants and the state government.
How will a credit be calculated? States usually calculate the size of a credit a firm will
receive by multiplying the amount that it spends on a “qualified” activity by a
predetermined rate. Credit rates and definitions of qualified activities and expenditures
vary considerably among states. For example, Connecticut’s credit for fixed capital
investment has a rate of 5 percent, and applies to expenses for equipment and machinery
but not buildings. The Massachusetts investment tax credit, in contrast, has a lower rate—3
percent—but does include buildings in its definition of qualified investment.
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Although a state may enhance its competitive standing by enacting generous credits with
high rates or broad definitions of qualifying activities, this approach may have drawbacks.
First, costlier credits can have negative implications for state budgets. Second, such credits
may be less cost-effective if they do not provide significant benefits to state residents, or if
they provide “windfalls” to businesses. Windfalls occur if a credit subsidizes activity that
would have occurred anyway, or if it is larger than necessary to achieve a given outcome.
As noted, some states attempt to keep costs down by capping the total amount of credits
available in a given year. States may also cap the amount each individual firm may claim.
For example, New Hampshire’s R&D credit has an aggregate cap of $1 million per year and
a per-firm cap of $50,000. States may also cap a firm’s credit as a percentage of its total tax
liability. That is the case with Maine’s “super” credit for R&D, which limits the credit a
firm may claim in a given year to 50 percent of the taxes it owes, after accounting for other
tax credits it is claiming.
Some states base tax credits on a firm’s incremental expenditures on a qualified activity
rather than total spending. Incremental expenditures are the difference between a firm’s
current-year spending and some base amount that usually reflects spending in previous
years. State R&D credits are commonly structured as incremental credits, and are often
patterned after the incremental federal R&D credit. According to a report from the
Congressional Budget Office, the base amount of an incremental credit approximates what
19
the firm would have spent on research without the credit (i.e., the counterfactual). Five
New England states currently offer an incremental R&D credit. 20
Policymakers may increase a credit’s cost-effectiveness by defining “qualified” activities or
expenditures to include only those that are likely to have the biggest economic benefits for
a state. For example, qualified expenditures may include wages paid to state residents but
not non-residents. This approach provides an incentive for firms to hire state residents, who
not only benefit directly but who are also more likely to spend their earnings within state
borders. Other credits may require that a subsidized activity meet certain “quality-control”
criteria. For example, job creation credits often require firms to provide minimum
compensation or hours to employees.
What happens if a credit exceeds a firm’s tax liability? As noted, tax credits allow a
business to reduce its tax liability on a dollar-for-dollar basis. In some cases, however, the
calculated amount of a credit may exceed the tax liability against which it may be claimed.
Many states allow firms to retain at least some portion of the credit they would otherwise
lose in this situation.
“Carry-forward” provisions are one common feature that allows a business to hold onto any
unused portion of a credit and apply it to tax liabilities in future years. For example, all the
R&D credits offered by New England states allow carry-forwards for periods ranging from
five years to indefinitely. Somewhat less common are “carry-back” provisions, which allow
businesses to apply a credit to tax liabilities from previous years. While carry-forward and
carry-back provisions boost the value of a credit to firms, they also increase the complexity
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of the tax code. Such provisions can also make it difficult for a state to predict how the
credits will affect revenue collections in a given year.
Credits may also be transferable or refundable. A firm may sell a transferable credit to
another taxpayer, which can then apply the credit to its own tax liability. If a credit is
refundable, the original recipient can claim the credit in exchange for cash from the state.
Film tax credits are particularly likely to be transferable or refundable. Among the New
England states, Connecticut, Massachusetts, and Rhode Island all offer transferable film
credits. Massachusetts’ credit is also refundable at 90 percent, meaning that a production
company with a $100,000 credit but no tax liability can receive a $90,000 payment from the
21
Commonwealth. These features make film credits more attractive to production
companies, which usually do not have significant tax liability in New England states. 22
On the downside, these features—particularly transferability—can reduce the transparency
of the tax system. When production companies sell film tax credits to other taxpayers, it is
difficult for policymakers and the public to know who is actually benefiting. Because the
buyer need not be in the same industry as the seller, transferable credits often subsidize
activity that is completely unrelated to their original target. Refundable credits, in contrast,
may be more likely to subsidize only the targeted activity.
Transferable and refundable credits can have other ramifications. Transferable credits
usually sell at a discount, meaning that the selling firm receives less than their full value.
The state, however, still forgoes the entire amount. Credits that are refundable at less than
their face value can be less costly to the state, but they do require the state to pay for the
credit with cash rather than forgone revenue.
What happens if a firm fails to deliver? Some business tax credits stipulate that a firm
must undertake or continue certain activities after the credit has been “paid” out. For
example, a job creation credit may require that the recipient firm maintain higher levels of
employment for a minimum length of time. These types of incentives can be risky for states
because firms may not follow through with the promised activity. 23
To help ensure that firms deliver the expected benefits—and that states get the biggest
bang for their buck—some tax credits include recapture or “claw-back” provisions. That is,
recipients must pay back all or part of the incentive if they do not meet certain
requirements. For example, Connecticut’s credit for fixed capital investment requires a firm
to pay back a portion of the credit it received if it does not keep the qualifying capital
property in service in the state for at least five years.
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Empirical evaluations of business tax credits
Studies seeking to measure the effectiveness or cost-effectiveness of business tax credits
usually try to answer one or more of several key questions:
•
•
•
•

Does the credit induce the targeted activity?
What is the credit’s overall economic impact?
What is the credit’s fiscal impact?
Is the credit cost-effective?

These questions provide a framework for examining existing evaluations of business tax
credits. I will explore each question in turn.
Does the credit induce the targeted activity? This question is the first hurdle that any
business tax credit must clear. Business tax credits seek to spur economic development
above and beyond what would have occurred without the credit. To answer this question,
analysts must compare what actually happened with the credit in place with what would
have happened without the credit (the counterfactual). The counterfactual is also
sometimes referred to as the “baseline” or “but-for” scenario.
For example, consider a firm that plans to invest $1 million in new machinery in the coming
year. When the firm learns that it can receive an investment tax credit, it invests $1.2
million instead. In this case, the investment tax credit actually induced $200,000 in
investment; the remaining $1 million would have occurred even without the credit. This is
the counterfactual. When estimating the overall economic impact of this particular credit, an
analyst would ideally capture the effects of the incremental $200,000 rather than the full
24
$1.2 million investment.
Unfortunately, in practice, analysts can observe only what actually occurs with a credit in
place. Therefore, it is not always straightforward to determine whether a credit induces the
desired activity—and, if so, the size of the impact.
One simple approach to capturing the effect of a credit on the targeted activity is to make
assumptions about what the counterfactual would look like. Analysts may also rely on
econometric modeling to isolate the effects of a credit from other factors, although empirical
obstacles can make this type of analysis challenging.
For example, endogeneity is a problem that occurs when the variable whose impact is being
estimated is not determined independently from the rest of the model. Consider a study
that attempts to model R&D expenditures as a function of the amount of R&D credits
granted. Although the model attempts to measure the impact of R&D credits granted on
R&D expenditures, the amount of credits granted is itself partly determined by
expenditures. Failure to account for potential endogeneity and other empirical obstacles can
lead to upwardly biased estimates of the impact of tax incentives.
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Under either approach, analysts should also consider how interactions between state and
federal taxes may affect the impact of state-level credits. Firms can typically deduct taxes
paid to state and local governments from their federal taxable income. Thus credits and
other incentives that lower a firm’s state tax liability will increase its federal tax liability,
25
reducing the firm’s overall tax savings. Ignoring this interaction might cause an analyst to
overestimate the benefit a firm receives from a credit, and therefore the impact of the credit
on the firm’s behavior.
What is the credit’s overall economic impact? Business tax credits that do foster their
targeted activity obviously affect the firms and industries receiving the credits. A firm that
expands its investment in new machinery may hire more workers to operate it, and will
likely produce and sell more goods. These are direct impacts of the credit.
Business tax credits can also have indirect effects, or “spillovers,” which can take several
forms. First, a firm’s expanded economic activity can lead to more activity both up and
down the firm’s supply chain. Imagine, for example, a computer manufacturer that expands
its production because of a tax credit. The firm that supplies the computer manufacturer
with microprocessors may also create jobs or invest in capital to meet the greater demand for
its product. On the downstream side, computer retailers may need to expand their sales staff
as the growing supply of computers pushes down prices, spurring more purchases.
Second, this expanded economic activity can also lead to higher wages for employees and
higher profits for owners. As these individuals spend their earnings on goods and services in
the local economy, they create new income for the businesses and individuals supplying
those purchases. These firms and individuals then turn around and spend a portion of their
new earnings, starting another cycle. This process of dollars cycling through the economy is
known as the “multiplier” or “ripple” effect. 26
Third, as firms in a particular industry expand their activities as a result of tax credits, other
businesses in that industry may also choose to locate in the same area—a phenomenon
known as agglomeration or clustering. Agglomeration may occur because, for example,
industry leaders wish to take advantage of an existing pool of skilled labor. California’s
Silicon Valley is a prime example of agglomeration.
Of course, not all indirect effects will benefit the state offering the tax credit. First,
“leakages” may occur. For example, a firm’s suppliers and customers may reside in other
states or abroad, so some of the benefits of increased activity may “leak” to other areas. 27
Workers earning higher wages may also reside in or travel to other states, or purchase goods
online from out-of-state vendors. Under these circumstances, later rounds of consumer
spending are likely to occur outside the original state’s borders.
Firms that do not receive credits may be at a competitive disadvantage relative to
subsidized firms. Unable to compete on price or other dimensions, non-subsidized firms
may be forced to scale back or even go out of business. This is one reason why many
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observers argue that a jurisdiction should not provide tax credits or other subsidies to
specific out-of-state retailers contemplating the jurisdiction as a potential location: new
retailers may simply take business from existing retailers. Even in other industries, higher
wages and increases in other costs of production stemming from expanded economic
28
activity could have deleterious effects on non-subsidized firms.
Negative effects may also result from measures taken by a state to maintain a balanced
budget. All U.S. states except Vermont have some kind of balanced-budget requirement.
Such a provision usually requires a state to either cut spending or increase other taxes to
offset the expected loss in tax revenues from the credit. Like private expenditures,
government spending generates income, which leads to later rounds of spending by
individuals and businesses. When a state government cuts its expenditures, such as by
eliminating public-sector jobs or reducing purchases, these later rounds of economic activity
will also be curtailed. Tax increases that result from a credit can also have negative
multiplier effects, by reducing disposable income that would otherwise cycle through the
economy.
It is worth noting that a state may need to cut spending or raise taxes to balance its budget
even if a tax credit is expected to “pay for itself ” over the long run. In at least some states,
for example, the tax expenditure estimate—the number the budget-balancing process must
offset—is static. This means it does not take into account changes in taxpayer behavior that
could lead to new revenues or reduced spending. Even if that is not the case, timing can be
problematic: a state may incur the fiscal cost of a credit early, while many of the fiscal
benefits occur over time. Some short-term financing may be necessary, which will exert
negative economic effects.
Given these direct and indirect effects, what is the best metric to capture the overall impact
of a tax credit? States presumably try to spur economic development to enhance the
economic well-being of their residents. Job creation is often seen as the primary means of
fulfilling this goal: new jobs provide tangible economic benefits to the employees filling
them, and also have indirect benefits as the money earned by these individuals ripples
through the state economy. Thus, the number of new jobs resulting from a business tax
credit often serves as the metric of choice. 29
Analysts also sometimes use other aggregate measures of economic activity—such as state
gross domestic product (GDP, formerly known as gross state product, or GSP), and personal
income—to capture the overall economic impact of a tax credit. GDP is a broad measure of
the economic activity within a state’s borders. One of its potential drawbacks is that some of
the benefits associated with a targeted activity may accrue to non-resident owners or
workers. However, a high GDP sustained over time may itself spur new business activity,
creating benefits for residents.30 Personal income—which measures the income of state
residents only—may be a better measure than state GDP for capturing the benefits of tax
credits to residents in the short and medium term.
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Analysts can use several approaches to evaluate the impact of a tax credit on jobs, state
GDP, and personal income. One approach relies on regional input-output models, which
attempt to capture all the relationships among different industries in a region. Analysts use
these models to project how spending in one industry cycles through the regional economy,
generating new GDP, income, and employment. IMPLAN, developed by researchers at the
University of Minnesota and available for individual states, is one of the most commonly
used input-output models.
Analysts also often rely on the REMI model, developed and marketed by Regional
Economic Modeling, Inc., to estimate the economic impacts of tax incentives and other
policies. REMI is an input-output model at its core, but it also incorporates other features.
For example, an analyst can use the model to capture changes that occur over longer periods
of time, after firms and individuals have had a chance to modify their behavior.
To use an input-output model to estimate a tax credit’s overall impact, analysts must first
determine how the credit will affect the targeted activity. They then enter this information
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into the model, which calculates the impact across the broader state economy. The model
can also project the fiscal impact of changes in economic activity.
Some analysts use econometric analysis as an alternative approach to estimating the overall
economic impact of tax incentives. This type of evaluation often relies on county-level data.
For example, analysts may try to estimate the relationship between the incentives firms in a
particular county receive and total jobs or job growth in that county, controlling for other
factors that influence employment patterns. 32 In so doing, analysts can capture not only
direct employment effects—that is, changes in employment at the firms receiving the
incentives—but also any positive or negative indirect effects accruing to the county. 33
However, because these studies provide information only on county-level effects, they may
be limited in what they can say about the statewide impact of a tax credit.
What is the credit’s fiscal impact? The previous section focused on the potential economic
impact of business tax credits. However, the fiscal impact—the net cost to a state—is also
important. Analysts typically measure the gross fiscal impact—or gross cost—of a tax credit
as the total dollar amount generated, or expected to be generated. However, this is a static
measure, in that it does not take into account the fiscal implications of changes in economic
activity spurred by the credit.
To obtain the net fiscal impact or net cost, analysts must consider other changes in tax
revenues and public spending stemming from the credit. If a company expands its
operations as a result of the credit, the increased economic activity—both direct and
indirect—can produce more tax revenue for both state and local governments. Revenues
from corporate and personal income taxes may rise as businesses and employees enjoy
higher earnings. Property tax revenues may also increase, as companies expanding their
facilities and people migrating into the state to fill new jobs bid up real estate values. Sales
tax revenues may also grow as business and consumer spending rises. All these factors can
reduce the net cost of a business tax credit to state taxpayers.
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Tax credits may also affect government spending, but analysts cannot easily predict the net
direction of such changes. Greater economic activity in the state could, for example, lead to
fewer Medicaid enrollees and claims for unemployment insurance, if new jobs go to
unemployed state residents. In that case, public spending might decline, effectively
lowering the cost of a credit. However, if higher levels of economic activity fostered by the
credit lead to population growth, public spending may need to rise at both state and local
levels to meet new demand for infrastructure, public safety, education, and other
government services. These higher expenditures could offset the incremental tax revenues
34
stemming from the credit.
Is the credit cost-effective? Determining whether a particular business tax credit provides
good bang for the buck requires constructing measures of cost-effectiveness. Such measures
typically try to capture the cost of achieving a given outcome (such as the net cost per job
created), or how much of a given outcome a state can achieve at a fixed cost (such as dollars
of state personal income per dollar of net cost). Analysts can then compare these values to a
standard threshold for “acceptable” cost-effectiveness—if such a threshold exists—or to
values for other economic development initiatives.
Although I am unaware of any standard cost-effectiveness threshold for state business tax
credits, the federal government has established guidelines for some of its programs that
could serve as such a benchmark. For example, regulations for the Community
Development Block Grant administered by the U.S. Department of Housing and Urban
Development set a cap of $35,000 per permanent full-time-equivalent (FTE) job created or
retained. 35
While standard thresholds can be useful, analysts should ideally compare the costeffectiveness of any business tax credit with those of other policies designed to achieve
similar goals. Even a credit with an “acceptable” level of cost-effectiveness may not be the
best deal if another policy would yield a bigger bang for the buck.

The impact of taxes on economic activity
Before using the above framework to examine empirical evidence on the effectiveness of
individual state business tax credits, I will briefly explore the effect of taxes on economic
activity more generally. Several comprehensive reviews have evaluated the broad literature
on this topic.
Based on his survey of existing studies in the early 1990s, economist Timothy Bartik
concluded that state and local taxes have a small but statistically significant effect on interregional business activity—that is, across states and metropolitan regions—with elasticities
ranging from -0.1 to -0.6, and averaging about -0.3. 36 That implies that a 10 percent
decrease in taxes in a given state or metropolitan area would lead, on average, to a 3 percent
increase in economic activity in that same state or metropolitan area. In a 1997 review
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updating Bartik’s work, Wasylenko concluded that the average inter-regional elasticity was
slightly smaller: around -0.2. 37
Both reviews concluded that taxes have a bigger impact within metropolitan areas. For
example, Bartik’s review found that intra-metropolitan elasticities ranged from -1.0 to -3.0.
This suggests that a 10 percent decrease in taxes in one particular municipality in a
metropolitan area would lead to a 10–30 percent increase in economic activity in that
municipality. The larger intra-metropolitan impact is not surprising. Other factors such as
labor force quality and energy costs tend to be more similar within a metropolitan area than
across areas, meaning that tax differences are likely to play a more influential role in
business decisions. 38
Stakeholders often cite the findings of Bartik and Wasylenko when debating business tax
incentives. Still, there are some important points to consider when using this literature to
inform discussions of tax credits. In his own later writing, Bartik noted that much of the
research he had examined suffered from serious measurement difficulties, potential
endogeneity problems, and a lack of focus on critical public policy issues, such as how taxes
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affect different industries and local economies. By his own calculations, tax changes are
likely to spur economic growth in a more cost-effective manner in areas where
unemployment is high.40
What is more, many of the studies captured in these reviews hold public services constant.
Although that approach allows analysts to isolate the effect of taxes, it is not necessarily
realistic, given the balanced-budget requirements of most states. Changes in service levels
stemming from cuts in public spending may also affect economic growth. A more recent
survey of the literature by Lynch highlights this point. 41 Skeptical of the effectiveness of
using taxes to spur economic activity, Lynch concludes that “any jobs that might be gained
by cutting taxes can be more than offset by the jobs lost as a result of cuts in public
services.”
The finding that taxes have a statistically significant effect on economic activity has also
proven fragile. Various attempts to replicate studies showing that taxes affect business
activity have found that the effects disappear when analysts use slightly different data. This
fragility has caused some observers, such as McGuire, to question whether taxes really
matter. 42
Recent work by Reed suggests that the weak findings in earlier studies may stem from their
use of annual data. 43 Aggregating data over longer periods, Reed found a robust negative
relationship between taxes and personal income growth. 44 However, he also found that the
effects of taxes on income growth—while negative and significant overall—vary from state
to state. This finding may give some credence to Bartik’s notion that the initial economic
conditions in an area matter.
All that being said, it is unclear how much any analyses of changes in overall tax levels can
tell us about the effectiveness of a specific type of business tax credit. It is even less clear
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how much such analyses can tell us about the cost-effectiveness of a particular tax credit in a
particular state. Tax credits tend to be targeted at specific types of businesses or activities,
and the impact of such a targeted approach may not mimic the impact of broad tax changes.
On top of that, conditions can differ greatly across states, meaning that even similarly
designed credits may have different effectiveness from state to state.
At the time of Bartik’s review in the early 1990s, studies of specific state and local economic
development programs, especially tax credits, were scarce. Part of the reason was likely a
lack of data on state-level tax incentives. That situation may be changing as more states
enact “disclosure” laws, which require agencies to collect and disseminate information on
tax credits and other incentives. However, for now, the literature remains fairly sparse, and
the quality of existing studies far from uniform. The next sections take a closer look at
studies that have evaluated the impact of the four selected tax credits.

Investment tax credits
Multi-state studies
A working paper from the Federal Reserve Bank of San Francisco by Chirinko and Wilson
provides perhaps the most compelling evidence on whether investment tax credits are
effective in spurring their targeted activity. 45 In that study, the authors sought to answer two
questions: Are state-level investment tax credits effective in boosting in-state investment?
And if so, do states draw this investment away from other states? To conduct this analysis,
the authors compiled a detailed data set for all 50 states over a 20-year period.
In their main analysis, Chirinko and Wilson derived and estimated a model for capital
demand. Like a typical demand model, their model relates quantity (here, a state’s capital
stock) to price (here, the “user cost” of capital for a representative firm in the state), and to
other factors that affect quantity. 46 The user cost reflects not only the purchase price of
capital, but also state and federal tax rates, investment tax credits, and tax deductions, as
well as the opportunity cost of holding capital. Using this approach, the authors estimated
how capital investment would change in response to changes in state investment tax credit
rates, holding other tax and non-tax factors constant. 47 To answer their second question,
Chirinko and Wilson also included cross-state effects in their model—that is, they looked to
see how a state’s capital stock is affected by changes in the user cost of capital in other
states.
Using multiple regression analysis, Chirinko and Wilson found the expected negative and
statistically significant relationship between user cost and capital stock. In other words, they
found that as a state’s user cost declines—which would occur if the state’s investment tax
credit rate rises—the quantity of capital increases. Using their regression estimates, the
authors calculated that a one-percentage-point increase in the investment tax credit rate in
the average state would increase its capital stock by 0.62 to 0.87 percent. 48 Thus if the
average state had a capital stock valued at $100 billion and a 5 percent investment tax credit
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rate, increasing the rate to 6 percent would yield $620–$870 million in new capital
investment.
These results clearly suggest that state investment tax credits are effective in generating
capital investment—their targeted activity—and estimate the average magnitude of that
effect. The authors also found evidence that a state is likely to draw at least some portion of
49
the new capital investment away from other states.
However, these findings are limited in what they can tell us. First, the study reports effects
for the average state which, by itself, does not tell us what would happen in any particular
state. Second, the study does not attempt to estimate the broader economic impact of these
tax credits, or their fiscal impact or cost-effectiveness.
Studies of investment tax credits in New England 50
Connecticut. In a 2005 study, researchers from the Connecticut Center for Economic
Analysis (CCEA) used the REMI model to assess the economic impact of various tax law
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changes in the state over the previous decade. The changes included a reduction in the
corporate tax rate, as well as specific business tax credits and exemptions, including two
investment tax credits: the fixed capital investment credit, and the machinery and
equipment (M&E) expenditure credit.
The CCEA authors acknowledged that some capital investment would have occurred
without each of the two credits. However, to account for this, they assumed that investment
induced by the credits equaled 20 percent of the total amount of credits claimed—a
questionable assumption. 52 In light of Connecticut’s balanced-budget requirement, the
authors also assumed that the state government reduced its spending by the full amount of
the credits claimed. The authors measured the economic impact of each credit as the
number of FTE jobs created (or lost) relative to baseline–that is, the number that would
have existed without the credit, according to the model.
The authors estimated that the fixed capital credit and the M&E credit both led to a net
loss in total employment in 2002, with losses in public-sector jobs exceeding gains in
private-sector jobs. The cut in the corporate tax rate, in contrast, led to nearly 6,000 new
private-sector jobs, and a net increase in total employment of more than 3,600 jobs. The
authors posit that the relative success of the tax rate reduction is at least partly due to the
fact that it is less restrictive than other tax changes. 53 However, the negative employment
impact of the two investment tax credits may simply be an artifact of the authors’
assumption of a low level of induced investment.
The same question could be raised about the relatively weak cost-effectiveness of these
credits. The authors reported the net cost per private-sector job created, taking into account
both revenue and spending changes induced by the credits. The estimated net cost per
private-sector job was more than $130,000 for both credits—among the four highest of the
17 tax preferences the authors examined. 54
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Massachusetts. In 2003 the Associated Industries of Massachusetts (AIM) Foundation
contracted with Ernst & Young (E&Y) to estimate the economic and fiscal effects of the
Bay State’s investment tax credit. 55 The E&Y authors calculated the user cost of capital in
Massachusetts, which they then included as an input in the state’s REMI model. The
authors do not appear to have considered federal deductibility of state taxes in their
computation of user cost, nor did they take into account the Commonwealth’s balancedbudget requirement. Both these factors mean that the analysis probably overstates the
credit’s economic impact. 56
The authors estimated that in 2003 the investment tax credit increased the state’s capital
stock by $218 million, employment by 4,220 jobs, and personal income by $314 million.
According to the analysis, the state recouped about $0.54 in new revenues for each dollar of
credit. 57 These findings suggest that each net dollar spent on the investment in 2003
yielded more than $14 in new personal income, and that the net cost per job was around
$5,000. 58
Studies of investment tax credits in other states
Analysts have not widely examined state-level investment tax credits outside New
England, although a few studies do exist. A 1996 report by the New York Office of Tax
Policy Analysis explored the effectiveness of that state’s investment tax credit, though the
authors did not conduct a rigorous empirical evaluation. 59 On the other hand, North
Carolina’s investment tax credit for machinery and equipment has been the subject of more
quantitative study.
The North Carolina M&E credit was one of several business tax credits created under the
1996 William S. Lee Act. The Lee Act divides the state’s counties into five tiers, with Tier
1 counties being the most economically distressed, and Tier 5 counties the most prosperous.
Firms in lower-tier counties usually receive more generous tax credits.
North Carolina law requires periodic assessments of the Lee Act’s various credits, including
the dollar amount claimed, the number of claimants, and the resulting amount of targeted
activity. 60 Data from the 2003 assessment suggests that firms invested about $12.3 billion in
qualified machinery and equipment in North Carolina, generating close to $860 million in
tax credits over the program’s first six years. However, because businesses actually claimed
only a portion of those credits during that period—partly because they receive the credits in
installments—each dollar of M&E credit claimed was associated with $106 in capital
investment.
Although this type of statistic may be easy to calculate using information from credit
applications or tax returns, its usefulness as a measure of cost-effectiveness is limited in
several important respects. First, the measure is based on total qualified investment by
firms receiving the credit, not just investment induced by the credit. Second, this statistic
measures only targeted activity—it does not capture the broader effects on the state
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economy from induced investment. Third, the measure does not account for any fiscal
changes stemming from induced economic activity.
Germane to the first limitation, a 2005 paper by Luger and Bae found that only a small
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portion of activity qualifying for Lee Act credits is actually induced by the credits. The
authors relied on a user-cost approach to simulate the effects of various Lee Act credits at
hypothetical levels of investment for a firm in each tier. They found that for any given level
of capital investment, only up to 8 percent actually stemmed from the lower user cost
resulting from the M&E tax credit—the rest being investment that would have occurred
anyway. Because the simulation did not account for the interactions between state and
federal taxes, even this modest level of induced activity may be somewhat overstated.
Luger and Bae also estimated the direct effect of the M&E credit on employment. They
found that for a hypothetical firm in a Tier 1 county making a $1.5 million investment in
M&E, the reduction in user cost stemming from the credit would induce the hiring of 1.82
new workers. In contrast, a firm in a Tier 5 county, receiving a less generous credit, would
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hire only 0.58 workers for the same-sized investment. Luger and Bae did not report any
cost-per-job figures for the M&E credit. However, other data in the paper suggest that the
cost per job induced by a $1.5 million investment in M&E is higher than for a similar
investment in R&D or central administrative offices, and aircraft facilities.
Investment tax credit summary
The available evidence suggests that state investment tax credits do have a positive impact
on capital investment. The multi-state study by Chirinko and Wilson, which combines a
rich data set with sophisticated methodology, is particularly compelling in this regard.
Simulations involving North Carolina’s M&E tax credit suggest that while it does appear to
induce new investment, a majority of the subsidized activity would have occurred anyway.
The broader economic and fiscal implications of these types of credits are less clear.
Assessments of the Connecticut and Massachusetts investment tax credits paint drastically
different pictures, with the latter credit appearing to exert a more favorable impact.
However, because of the different—and sometimes questionable—methodological
assumptions by the authors, the two studies are not strictly comparable. The Bay State’s
credit may also be better designed, or the Massachusetts economy may be or have been
better positioned to benefit from expanded capital investment.
Evidence from the studies conducted by the CCEA in Connecticut and Luger and Bae in
North Carolina suggests that investment tax credits may be less cost-effective in creating
jobs than other incentives. Though this is not necessarily surprising—companies may
substitute capital for labor to some extent—one must again use caution in interpreting the
CCEA results.
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R&D tax credits
Multi-state studies
Analysts have also used multi-state studies to investigate whether R&D tax credits generate
their targeted activity. A study by Daniel Wilson of the Federal Reserve Bank of San
Francisco employed a user-cost approach to study the impact of state R&D tax credits on
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in-state R&D expenditures. He estimated that, over the long run, a 1 percent drop in the
user cost of R&D for firms in a given state would yield a 2.5 percent increase in R&D
spending in that state, on average. 64
Wilson’s second key finding was that state-level R&D tax credits promote a “zero-sum
game”: any increases in R&D spending in one state stemming from a change in user cost
will be exactly offset by an overall drop in R&D spending in other states. In other words,
state-level credits appear to shift R&D spending around the country, rather than increasing
overall spending.
Wu has also used a multi-state approach to examine the impact of state tax credits on instate R&D activity. In a 2005 study of data from 13 states, Wu found that R&D tax credits
have a positive effect on in-state R&D expenditures—a finding consistent with Wilson’s. 65
Specifically, Wu estimated that the establishment of a state R&D tax credit spurs an
additional $75 to $120 in industrial R&D spending per capita. In a second study published
in 2008, Wu looked at the relationship between R&D tax credits and the number of hightech firms in a state. 66 Using data from 49 states, he estimated that a state R&D tax credit
would spur the creation of 17 new high-tech firms per million state residents, on average.
The Iowa Department of Revenue used data from several states to examine the relationship
between tax credit features—such as the credit rate, and whether it is refundable—and
R&D. 67 The authors used several different variables for R&D activity, including in-state
R&D expenditures, the number of doctorate-level scientists and engineers in the state, and
the number of patents granted in the state. Although some limitations in the data hampered
the study, the findings suggest that the design of a tax credit does affect its impact on R&D
activity.
Studies of R&D tax credits in New England
Connecticut. The CCEA analysis of changes in Connecticut’s corporate tax policy also
evaluated the economic and fiscal impact of the state’s two major R&D credits. 68 The
researchers again made assumptions about how much activity each credit induced, though
the plausibility of their assumptions is again somewhat unclear. The authors also adjusted
public spending to account for the state’s balanced-budget requirement.
Using the REMI model, the authors estimated that the state’s non-incremental R&D credit
led to 249 new private-sector jobs in the state in 2002—a gain nearly offset by the loss of
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227 public-sector jobs. The net cost per new private-sector job was $81,876, though the
implied net cost per net job created was more than $900,000. 69
The authors’ assumptions about activity induced by the incremental credit—and hence the
model’s estimates of its impact—were decidedly more favorable. They estimated that the
incremental credit helped create 1,261 private-sector jobs in 2002, and 1,159 net jobs. The
net cost per private-sector job was $4,706—the lowest of all but one of the 27 tax changes
the authors examined. The implied net cost per net job created was only slightly higher, at
$5,120.
Massachusetts. A second E&Y study, again sponsored by the AIM Foundation, used the
Massachusetts REMI model to evaluate the economic and fiscal impacts of the state’s
research tax credit. 70 The authors estimated how the credit would affect a firm’s cost of
production, and entered that information into the model, although again they do not appear
to take into account federal deductibility of state taxes. The authors also did not make any
adjustments for the state’s balanced-budget requirements in their main analysis, another
methodological shortcoming.
The model projected that in 2003 the R&D credit raised the number of jobs by 2,050, and
personal income by $96.7 million. The model also estimated that $0.11 in new state revenue
slightly offset each dollar of credit. These results suggest a net cost per job of $31,500, and
an increase of $1.50 in personal income for each net dollar of credit.
Taken together, the two E&Y studies suggest that the Massachusetts research credit is less
cost-effective than the investment tax credit in generating new jobs and income for state
residents.
New Hampshire. Gittell and Tebaldi used the New Hampshire REMI model to estimate
the economic impact of several proposed R&D credits. 71 They first assumed that a
hypothetical credit based on total R&D expenditures—with a $1 million cap on total
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credits—would spur a $1.8 million increase in R&D spending. The model predicted that
this increase would expand total employment by 73 jobs, personal income by $2.8 million,
and state GDP by nearly $5 million.
The authors estimated that for each dollar of credit, the state would recoup only about $0.05
in new revenues, and that the net cost per job would be around $13,000.73 Each net dollar
of credit would yield about $2.99 in new state personal income, and $5.28 in new state
GDP. Because the analysis did not consider a balanced-budget requirement, it probably
overstates the benefits of the hypothetical credit.
Studies of R&D tax credits in other states
A 2005 study by Paff used two approaches to assess the impact of California’s R&D tax
credit on in-state R&D spending.74 In her first approach, Paff looked at how R&D spending
changed after increases in the state’s R&D credit rate. To isolate activity actually
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attributable to the rate changes, Paff compared spending changes in California with
spending changes in Massachusetts—where the rate was stable—during the same period.
Paff’s initial analysis suggested that the increases in California’s credit rate had a positive
impact on in-state R&D spending, but her results did not hold up well in sensitivity
analyses—that is, supplemental analyses used to check whether results remain consistent
under alternative conditions.
In her second approach, Paff estimated how both contract and in-house R&D spending
responded to changes in the “price” of R&D stemming from changes in tax policy. Though
she did not find any evidence that R&D tax credits affected contract research, Paff did find
that tax credits had a large impact on spending on in-house research. Taken together, Paff’s
findings suggest that California’s R&D credit has exerted at least some influence on firms’
R&D spending.
A 2002 report from Office of the State Auditor evaluated Missouri’s qualified research
expense tax credit. The authors used the REMI model to project outcomes over a 16-year
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period (2000–2015) for credits the state expected to grant through 2009. The model
predicted a loss of jobs during the first five years, with job growth beginning in the sixth
year and peaking in the final year at 160 new jobs. The authors also predicted that the R&D
credit would initially have a negative impact on state GDP, personal income, and state
revenues. Though it is unclear what is driving the results, the study suggests that some
effects may take a long time to surface.
The 2003 assessment of North Carolina’s Lee Act credits reported that each dollar of R&D
credit claimed during the program’s first five years was associated with $62.98 in new—but
not necessarily induced—R&D expenditures. Luger and Bae’s simulations suggest that
induced R&D expenditures represent only around 6 percent of total R&D expenditures—
again, a possible overstatement because the authors did not account for federal deductibility
of state taxes. These authors also estimated that the tax credit for a hypothetical firm with
$1.5 million in total R&D spending would induce the firm to hire 5.97 new workers—a
larger employment effect than that of a similar-sized investment in machinery and
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equipment. Their results also suggest that the R&D credit would be more cost-effective in
fostering new jobs than the state’s M&E credit.
R&D tax credit summary
The available evidence suggests that state R&D tax credits do induce new in-state research
activity and related employment. However, benefits at the national level are less clear.
Wilson’s analysis—which considered both in-state and cross-state effects—suggests that
these credits shift spending among states rather than raising overall levels of R&D.
Estimates of the cost-effectiveness of New England R&D credits—measured as cost per
job created—vary from study to study and are not necessarily comparable, because of
differences across both states and studies. For example, the evaluation in Connecticut
assumed a balanced budget, while the studies of other New England states did not.
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The CCEA study illustrates the importance of underlying assumptions. The authors
estimated a net cost per job created of about $5,000 for Connecticut’s incremental R&D
credit, but a net cost per job nearly 200 times greater for the state’s non-incremental credit.
Because the authors used the same REMI model to evaluate both credits, their inputs to the
model—that is, their assumptions about how the credits would initially affect spending in
the recipient industries—led to these vastly different estimates.
The cost-effectiveness of R&D credits compared with other types of tax incentives is also
unclear. The findings from the studies by the CCEA and Luger and Bae in North Carolina
suggest that R&D credits may be more cost-effective in creating jobs than investment
credits. However, the E&Y studies of Massachusetts’ investment and research credits lead
to the opposite conclusion.

Job creation tax credits
Studies of job creation tax credits in New England
Vermont. The 2008 annual report on the Vermont VEGI program found that the state
authorized $9.7 million in incentives during its first year, and projected that the recipient
companies would create 1,310 new jobs from 2007 to 2012. 77 This implies an average gross
cost of around $7,400 per job. The authors also estimated that the program’s net fiscal
impact in its first year would be positive—that is, that the state government would gain net
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revenue for each job created. The report did not attempt to estimate the tax credit’s
indirect effects on employment.
Studies of job creation tax credits in other states
Although New England’s job creation tax credits have not received extensive study,
analysts have evaluated a few such credits offered by other states. For example, Faulk
(2002) examined the impact of Georgia’s job creation tax credit. 79 She compared growth in
employment at participating firms with that among eligible firms that did not participate,
the latter serving as the counterfactual. Faulk used econometric techniques to control for
the fact that the characteristics that lead a firm to claim a tax credit may also influence its
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job growth.
Faulk attributed 23.5–27.6 percent of the employment change among participating firms to
the tax credit. In other words, up to three-quarters of new jobs created by these companies
might have occurred even without the tax credit. Still, while this finding addresses the first
question in our framework, it tells us little about the credit’s overall economic and fiscal
impact, or its cost-effectiveness.
LaFaive and Hicks used an econometric model to estimate the impact of tax credits granted
through Michigan’s primary business tax incentive program geared toward employment: the
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Michigan Economic Growth Authority (MEGA). Using techniques to address potential
biases, the authors found that counties with firms that received MEGA credits did not fare
any better in income, employment, or unemployment than other counties in the state. The
researchers captured both direct and indirect effects by examining county-level rather than
firm-level outcomes. However, their results assume that all the effects of an incentive will
occur in the county where a recipient firm resides—that is, no leakages to other parts of the
state will occur—an unrealistic assumption.

Analysts at Rutgers University used an input-output model developed by the school’s
Center for Urban Policy Research to project the economic and fiscal impact of awards
granted through New Jersey’s Business Employment Incentive Program (BEIP). 82 The
authors estimated that 183 BEIP awards granted from June 1997 to February 2005 led
directly to 51,665 permanent jobs and indirectly to another 58,089 jobs, and to an annual
increase of $8.4 billion in state GDP. The model predicted that the state would collect
$349.3 million per year in new revenues from expanded economic activity—vastly
exceeding the program’s original $95 million price tag. However, these figures may be
overstated. For example, the authors implicitly assume that credit-assisted activity was also
credit-induced. However, they predicted that the program would still “break even”—recoup
the full amount of the awards—even if the BEIP incentive actually induced only a quarter
of the 51,665 jobs created directly.
Periodic analyses of the Lee Act tax credits have also examined North Carolina’s job
creation tax credit. According to the 2003 assessment, the credit led to 104,275 new jobs in
its first six years, with a gross cost per job of $227 to $349. However, because firms would
probably have created some of these jobs without the credit, the cost per induced job was
likely higher. Indeed, simulations performed by Luger and Bae suggest that induced jobs
represented just 1.2 percent of total jobs created by firms receiving credits in 1999. That
finding suggests that the credit induced only 1,250 new jobs in its first six years, with a gross
cost per job of almost $27,000. 83
Job creation tax credit summary
One concern with many business tax credits is that they simply reward behavior that
companies would pursue even without the credit. In Georgia, Faulk used econometric
techniques to estimate the level of job creation that such a credit actually induced. Her
findings, as well as the simulations by Luger and Bae in North Carolina, suggest that job
creation tax incentives do influence firms’ hiring decisions, but that the companies would
have created a majority of the subsidized jobs anyway.
One might expect job creation tax credits to be more cost-effective in inducing employment
than credits targeted primarily at investment or other business activities. Unfortunately,
evidence on the economic and fiscal impacts of job creation tax credits is thin, and the
studies that do exist paint an inconsistent picture. A county-level analysis of Michigan’s
MEGA program did not find substantial differences in overall employment between
counties with firms receiving incentives and counties without such firms. Yet an inputNew England Public Policy Center – DP 09-3, pg.27

output analysis of New Jersey’s BEIP program did find a fairly sizable impact on jobs in the
state and a positive net fiscal impact, although the New Jersey authors may have used
overly favorable assumptions.

Film tax credits
Studies of film tax credits in New England
Connecticut. A 2008 study by the Connecticut DECD used the REMI model to assess the
economic and fiscal impacts of the state’s main film tax credit. 84 This evaluation specifically
sought to estimate the impact of 13 productions that filed for the tax credit between July
2006 and September 2007. 85
The DECD authors made a number of assumptions and adjustments in their analysis.
First, they assumed that the credit induced all productions filing for the credit. The authors
also made explicit assumptions about what types of production expenses would or would
not generate economic benefits for the state. For example, the authors excluded salaries
paid to “above-the-line” workers (such as principal actors, producers, and directors). The
basis for this assumption—that most of these individuals reside outside the state, and are
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therefore unlikely to spend their earnings in Connecticut—appears to be reasonable. To
account for Connecticut’s balanced-budget requirement, the authors also assumed that state
government would exactly offset the $16.5 million in tax credits granted to the 13
productions by an across-the-board spending cut. The authors projected outcomes for each
of six years.
The REMI model estimated that the 13 productions resulted in $20.7 million in new state
GDP, $6.6 million in new disposable personal income, and 395 net new FTE positions in
2007. However, the model also projected that these increases would dissipate rapidly over
the next five years. This implies that the state must continue to attract new productions—
presumably via additional tax credits—to sustain these higher levels of employment and
other outcomes.
The study found that each dollar of credit was offset by about $0.20 in 2007, with $0.07
coming from new state revenues and the remainder from reduced state spending. These
results suggest that each net dollar spent on the film credit produced $1.57 in new state
GDP and 50 cents in new disposable personal income in 2007. The net cost per FTE job
created that year was around $33,400.
Massachusetts. The Massachusetts Department of Revenue (DOR) has released three
analyses of the Commonwealth’s film production incentives. The first, issued in March
2008, simply summarized information from applications for the film credit, and data on the
state workforce. 87 Based on this evidence, the DOR authors concluded that film tax
incentives have likely increased employment in Massachusetts, though the jobs created
tend to last less than four months, on average.
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The second analysis, requested by a state legislator and released in May 2008, used the
REMI model to estimate the economic and fiscal impacts of a hypothetical $100 million in
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film tax credits. In its most recent evaluation, released in July 2009, the DOR again used
the REMI model to estimate the effects of actual credits granted between 2006 and 2008. 89
In this latest analysis, the DOR authors conducted a detailed review of actual film tax credit
applications. This analysis revealed that $676 million in production spending qualified for
$167 million in tax credits over the three-year period. Feature films represented 37 of 267
projects and accounted for 91 percent of the credits. Wages for all projects totaled $429
million, with more than 82 percent paid to individuals residing outside Massachusetts.
Based on the application data, the authors assumed that about 7 percent of production
spending qualifying for the credit—mostly television programs and local advertising—
would have occurred without the incentives. The authors further assumed that none of the
wages paid to non-resident, above-the-line employees earning $1 million or more would be
spent in Massachusetts. The authors assumed that only 5 percent of wages for non-residents
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earning less than $1 million would be spent in state. The authors also made adjustments to
account for the state’s balanced-budget requirement.
The REMI model estimated that the credits generated $52 million in new state GDP in
2006, $115 million in 2007, and $343 million in 2008. Estimated increases in state personal
income were less dramatic: $18 million in 2006, $28 million in 2007, and $65 million in 2008.
According to the authors, the large difference in growth rates between GDP and personal
income reflects the large proportion of wages paid to non-resident employees, which are not
included in state personal income. Employment—measured as FTEs—increased by 536
jobs in 2006, 834 in 2007, and 1,807 in 2008. The model also estimated that for each dollar
of tax credit granted, the state recouped about $0.16 in new revenues in each of the three
years.
These results imply that each net dollar of credit was associated with $3.61–$3.93 in new
GDP for each of the three years. While this impact appears fairly stable, other measures
suggest that the credit became less cost-effective over the period. New personal income
per net dollar of credit fell from $1.35 in 2006 to $0.68 in 2008. And net cost per FTE job
rose over the three-year period, from $25,000 in 2006 to $38,200 in 2007 and $52,850 in
2008. 91 According to the DOR authors, the declining cost-effectiveness reflected a lag
between when production spending occurred and when companies used the credits to
reduce their tax payments, and thus when the state cut spending to balance its budget.
Maine. In 2009 the Maine legislature considered adopting a new, transferable tax credit
geared to out-of-state filmmakers. 92 A 2008 study commissioned by the Maine Film Office
estimated the effects of the film industry in Maine, and expounded on the likely fiscal
impact of such a credit. 93 Using the IMPLAN model, the authors estimated that $7.3
million in film production spending in Maine in 2005 generated $16.4 million in new
output, $8.8 million in new labor and proprietor income, and 221 new jobs.
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The authors estimated that for each $1 million in local spending on film production, the
state government captured about $108,000 in new revenues, while local governments
captured about $40,000. Based on these estimates, the researchers claimed that state and
local governments could together “recoup” up to three-quarters of a tax credit worth 20
percent of in-state spending on film production. However, the authors may overstate this
hypothetical impact on revenue. They did not account for the fact that a credit might
subsidize projects that would occur in Maine even without the credit, or the fact that the
state’s balanced-budget requirement might create negative offsetting effects.
Rhode Island. A 2008 study by Rhode Island’s Department of Revenue analyzed the
impact on government revenue of the state’s film credit. 94 The authors estimated that for
every dollar spent on film tax credits, the government recoups $0.28 to $0.32 in new
revenue from direct economic effects.
The methods employed by the authors were not particularly rigorous. They estimated new
state revenues attributable to the film credit by applying historical ratios of tax revenues to
state GDP and personal income to actual Rhode Island production spending on creditassisted projects. Under this approach, in-state production spending was assumed to
represent the direct change in GDP (in one case) or personal income attributable to the
credit. Both are problematic; some production costs will be paid to out-of-state suppliers,
including non-resident workers.
The authors also did not attempt to adjust for any film activity that might have occurred
without the credit. Although they did not attempt to capture the indirect effects of film
credits, including potential negative effects due to the state’s balanced budget requirement,
the authors did conclude that each dollar of subsidized production spending would need to
yield $3.13 to $3.57 in direct and indirect effects for the state to “break even”—that is,
collect enough new revenues to offset the gross cost of the credit.
Studies of film tax credits in other states
A number of studies have estimated the economic and fiscal impacts of film tax credits
offered by states outside New England, including Louisiana, 95 New Mexico, 96 New York, 97
and Pennsylvania. 98 These studies—summarized in Table 6, along with analyses from
Connecticut and Massachusetts—are comparable, in that they relied on input-output
models. As the table shows, however, the studies do vary in both their assumptions and
their findings, even though they relied on a similar overall approach.
Most studies of film credits offered outside New England made less realistic assumptions
than the Connecticut and Massachusetts studies. For example, most non–New England
studies: (1) assumed that all projects receiving a film credit are actually induced by the
credit; 99 (2) did not impose a balanced-budget requirement; and (3) did not make any
adjustments for above-the-line or non-resident earnings, which are unlikely to create
multiplier effects within a state. These choices—methodological shortcomings, in my
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view—may explain, at least in part, why film credits in non–New England states appear to
be more cost-effective based on net cost per job. These estimates ranged from a negative
$1,200 in New York (implying that the state makes money on each job created) to $16,100 in
one Louisiana study, compared with $33,400 in Connecticut and up to $52,850 in
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Massachusetts in 2008.
The results of two E&Y analyses, in particular, are strikingly different from those of other
studies.101 One reason is that the E&Y authors included a broader range of effects. For
example, the E&Y New Mexico study included the impacts of film-related spending on
infrastructure and tourism. Most studies—including that of New Mexico’s tax credit by
Popp and Peach—do not attempt to capture these effects, although some acknowledge
them. Analysts may exclude infrastructure effects because they are usually one-time events
and can vary greatly from year to year. Input-output analyses of production spending also
already account for some infrastructure spending. Other analysts, including those at the
Massachusetts DOR, have noted the difficulty of estimating the effects of a film tax credit
on tourism. Indeed, some observers have questioned the appropriateness of E&Y’s methods
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and the plausibility of its results.
State-specific characteristics—such as the design of a state’s tax credit, and the nature of its
tax system and economy—may also influence the effects of a credit. Those characteristics
have also likely contributed to the divergent results of the E&Y studies, particularly the
New York study. A production company shooting a film in New York City—a traditional
production center—may hire local workers and purchase local goods and services more
easily than a company shooting in an area with a less-established film industry. Because
more money stays in New York’s economy, the economic and fiscal impacts of the state’s
film credit are likely to be larger than those in an area where spending “leaks” out.
Film tax credit summary
To my knowledge, no study has attempted to model what level of film production state tax
credits actually induce. Anecdotal evidence of production counts and spending before and
after such credits take effect suggests that they do attract the targeted activity. However,
the assumption embedded in most studies—that all credit-assisted projects are creditinduced—may be generous.
This review of studies estimating the economic and fiscal impacts of film tax credits clearly
shows that assumptions and other methodological choices are important. The two studies
from New Mexico are a case in point. Though both use the same input-output model to
measure the effects of the same credit, they arrive at markedly different conclusions. And
while both studies have shortcomings, the methodological validity of the E&Y study is
particularly debatable.
Most studies suggest that while film credits do generate some additional revenue for state
governments, they do not “pay for themselves.” The one exception—E&Y’s evaluation of
New York’s film credit—is likely not a good example for other states, because of the
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authors’ questionable methodological choices and New York’s unique characteristics.
Unfortunately, most studies fail to consider the whole picture when estimating the fiscal
impact of a tax credit. Only one study reviewed here—the DECD analysis of Connecticut’s
film tax credit—examined effects on both state revenue and state spending. Ideally, costeffectiveness calculations would consider the impact on both.
For this and other reasons, the relative cost-effectiveness of film tax credits is unclear.
Several of the cost-per-job estimates appear—at least on their face—to fall within the
$35,000 threshold used for some federal programs. However, the federal threshold refers to
permanent jobs, whereas the cost-per-job estimates in state studies are based on one-year
impacts. And as noted, jobs spurred by film credits are likely to be short term. States would
probably need to grant credits year after year to sustain the new jobs, which means that the
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net cost per permanent job could be considerably higher than estimates suggest. Finally, a
lack of head-to-head comparisons makes it difficult to gauge the cost-effectiveness of film
tax credits versus that of other economic development initiatives.

Conclusions
The economic and fiscal challenges facing New England states—and indeed, states across
the nation—underscore the need to carefully examine measures used to promote economic
growth. During times such as these, policymakers have a strong motivation to both “restart”
the economy and reverse or prevent budget deficits. Whether tax credits spur growth or
simply make a bad fiscal situation worse without any redeeming economic benefits is a
pressing question.
Understanding the business tax credits that states are actually offering is an important start.
The design of such credits can influence not only their cost-effectiveness, but also whether
they reinforce or detract from other, sometimes competing tax policy goals. For instance,
recapture provisions may enhance a credit’s cost-effectiveness but reduce the simplicity of
the tax code. Generous credits with features such as transferability or refundability may
make a state’s tax system more competitive vis-à-vis that of other states. However, those
features can reduce revenues, preventing the state from pursuing its other priorities
(including other programs and projects designed to boost its competitiveness), and can
make the tax system less transparent. Policymakers and other stakeholders should not
ignore these “big-picture” considerations when evaluating business tax credits.
This review of recent studies of the effectiveness of four types of business tax credits
offered by New England states suggests several conclusions. First, these credits do seem to
foster their targeted activities, at least to some extent. In other words, the level of in-state
capital investment, R&D, job creation, and film production is likely higher with tax credits
in place than without them.
However, a couple points are important to note. First, credits appear to subsidize some
activity that would have occurred regardless, meaning that at least some businesses are
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receiving windfalls. Second, there is evidence that state business tax credits are a zero-sum
game. Still, while the finding that business activity is simply shifting from state to state may
be undesirable from a national perspective, it may reinforce the view of state leaders who
see tax credits as a competitive tool.
Next, and as expected, evidence suggests that indirect effects do matter. Analyses based on
REMI and other input-output models suggest that economic activity produced indirectly by
tax credits is not trivial, and may sometimes be sizable. However, the methodologies and
results of any study should be viewed with a critical eye, as assumptions by individual
researchers can strongly influence the economic and fiscal impacts they find. Indeed,
studies showing the largest positive impacts from business tax credits often suffer from
problematic approaches: for example, they may not consider a state’s balanced-budget
requirement or adequately account for windfalls or leakages.
Finally, despite varying assumptions, most studies suggest that while business tax credits do
lead to new revenues for state government, those revenues do not completely offset the
initial costs. In other words, most credits do not appear to “pay for themselves.” Thus,
understanding what benefits states are receiving for the revenues they are giving up is
important: What is the bang for the buck?
Unfortunately, existing evidence does not provide clear conclusions on the costeffectiveness of business tax credits. A few observations suggest why:
Lack of methodological transparency. Some analysts do a good job of outlining and
justifying their assumptions, but many do not. Furthermore, the input-output models
commonly used to estimate the economic and fiscal impact of tax credits are often
somewhat of a “black box” for those unfamiliar with them. This lack of transparency in
assumptions and methods can make it difficult to assess the plausibility of the study
findings.
Lack of evidence on whether credits have long-term effects. Ideally, measures of costeffectiveness should take into account all the benefits associated with a tax credit,
regardless of when they occur. Unfortunately, few studies have tried to evaluate the longterm effects on employment and other outcomes of tax credits awarded in a particular year.
This makes it difficult to gauge (1) whether the effects take time to manifest; and (2)
whether they persist over time. Because no one knows whether the employment effects
measured in most studies are “permanent,” policymakers cannot easily compare per-job cost
estimates with one known federal threshold for cost-effectiveness.
Lack of comparability across studies. Another—perhaps preferable—means of judging a
tax credit’s cost-effectiveness is to compare it with that of other initiatives designed to
achieve the same purpose. Very few studies have evaluated more than a single economic
development initiative. And cross-study comparisons of the cost-effectiveness of different
tax credits are complicated by the fact they rely on different assumptions and often measure
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different things. For example, some studies measure only direct rather than all economic
effects, while others capture gross rather than net costs.
Lack of sensitivity analyses. Because assumptions play a key role in any study of the
impact of business tax credits, researchers would ideally perform their analyses multiple
times under different sets of assumptions. Such “sensitivity analyses” can show how results
may change under different conditions. A few studies have reported outcomes under
multiple scenarios—usually a “balanced-budget” versus “no-balanced-budget” scenario—
but most have relied on a single set of assumptions.
The existing literature is also limited in that few studies consider who exactly benefits from
tax credits, and how they are benefiting. For example, many analyses tell us the number of
jobs created but not much else. Do these new jobs go to state residents who were previously
unemployed or out of the labor force, or do they go to non-residents or people relocating to
the state? Do they pay well and provide good benefits? Are they permanent? What is the
distributional impact across income groups or regions within a state? These questions are
also important in assessing the success or desirability of a tax credit.
As states’ efforts to collect and disseminate data improve, more high-quality studies of
business tax credits will likely emerge, which may allow for more definitive conclusions
regarding their effectiveness and cost-effectiveness. In the meantime, it is essential for
policymakers and other stakeholders to understand the strengths and limitations of existing
studies when using their findings to debate business tax credits. Stakeholders also need to
keep in mind the larger picture: How do these incentives enhance or detract from other
goals of state tax policy? Who is benefiting, and how? It is the hope of this author that
policymakers will consider such questions when determining the role that business tax
credits should play in economic development policy.

New England Public Policy Center – DP 09-3, pg.34

Table 1: Selected tax credits offered by New England states, with estimated FY2009 tax expenditures
Targeted economic activity
State
Connecticut

Investment
R&D
Fixed Capital Investment Credit R&D Expenses Credit ($5M)
($60M)

1

Film Infrastructure Investment
Tax Credit ($10M)

Research & Experimental
Expenditures Credit ($10M)

Machinery and Equipment
Expenditure Credit ($3M)
Jobs and Investment Tax Credit Research Expense Tax Credit
($2M)
(<$1M)

Maine 2

Massachusetts 3

High-Technology Investment
Credit (<$1M)
Investment Tax Credit ($50M)

Job creation
Jobs Creation Tax Credit
($10M)

Super R&D Expense Tax
Credit ($1M)
Research Tax Credit ($105M)

Film production
Film and Digital Media
Production Tax Credit ($91M)
Digital Animation Production
Credit ($16M)

Jobs and Investment Tax Credit Certified Media Production
($2M)
Credit (<$1M)

Job Creation Incentive Payment Payroll/Production Credits for
($3M)
Motion Picture Production
($63M combined)

Life Sciences Investment Tax
Credit (went into effect in
January 2009)
New Hampshire 4
Rhode Island

5

R&D Tax Credit ($1M)
Investment Tax Credit ($12M)

R&D Expense Credit ($2M)

Motion Picture Production
Company Tax Credit ($14M)

R&D Property Credit (<$1M)

Vermont6

1

Biotechnology Investment Tax
Credit (no estimate)
Vermont Employment Growth
Incentive (VEGI) ($10M)

R&D Tax Credit (goes into
effect in 2011)

Vermont Employment Growth
Incentive (VEGI) ($10M)

Connecticut General Assembly, Office of Fiscal Analysis, "Connecticut Tax Expenditure Report," January 2008.

2

Maine Revenue Services, "Maine State Tax Expenditure Report, 2008-2009," January 2007.

3

Massachusetts Fiscal Year 2009 Tax Expenditure Budget.
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4

New Hampshire Statutes, Title V, Chapter 77-A, Section 77-A:5.

5

State of Rhode Island, Department of Revenue, Division of Taxation, "Tax Expenditures Report," January 2008.

6

Vermont Economic Progress Council, "Vermont Employment Growth Incentive Program Overview," December 16, 2008.

Notes:
(a) Tax expenditure estimates reported here are aggregated across all taxes against which a particular credit may be claimed. For example, the Connecticut film credits
may be claimed against either the tax on business corporations or the tax on insurance premiums.
(b) The $1M for the New Hampshire R&D credit and $10M for the Vermont VEGI program represent total program caps, not necessarily estimated tax expenditures.
The VEGI cap represents the combined annual cap on award authorizations for VEGI and a related property tax stabilization program.
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Table 2: Summary of investment tax credits offered by New England states
State
Connecticut

Maine 2

1

Credit name and description
Fixed Capital Investment Credit
5% of the amount paid or incurred
for new fixed capital investment.

Eligibility requirements
Exclusions or limitations
Recipients must use capital
Excludes land, buildings, and
property in Connecticut for 5 years motor vehicles.
or more.

Selected key features
5-year carry-forward;
recapture provision.

Film Infrastructure Investment
Tax Credit
10-20% of costs of state-certified
film infrastructure projects.

At least $15K in film-related
capital expenditures.

Cannot be taken with the fixed
capital credit.

Transferable.

Machinery and Equipment
Expenditure Credit
5-10% of incremental machinery
and equipment expenditures.

Firms with 800 or fewer
Connecticut employees.

Cannot be taken with the fixed
capital credit.

Base is expenditures for
previous year.

Jobs & Investment Tax Credit
Applicants must invest at least
Credit amount based on formula for $5M in one year, and create 100
jobs over the next 2 years.
former federal investment credit
(usually 10% of qualified
investment).
High-Technology Investment
Credit
Credit amount is equal to the total
adjusted basis of high-tech
equipment eligible for federal
income tax purposes, or the lease
payments for such equipment.

A firm may claim up to $500K per 7-year carry-forward;
recapture provision.
year for up to 7 years ($3.5M
total); investment in certain retail
facilities is not eligible.

Businesses engaged primarily in
Individual credits capped at
high-tech activities (e.g., computer $100K.
design and production).

5- to 10-year carry-forward.
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Table 2: Summary of investment tax credits offered by New England states (continued)
State
Massachusetts

Rhode Island4

3

Credit name and description
Investment Tax Credit
3% of the cost of qualified tangible
property after any federal
deductions.

Eligibility requirements
Manufacturing corporations, or
corporations engaged primarily in
R&D, agriculture, or commercial
fishing.

Exclusions or limitations
Selected key features
The credit may not reduce the tax 3-year carry-forward;
recapture provision.
due below certain levels
established by statute.

Life Sciences Investment Tax
Credit
10% of the cost of qualified
property.

Certified life sciences companies.

Refundable at 90%;
Total tax incentives granted
recapture provision.
under state's life sciences
initiative cannot exceed $25M per
year.

Investment Tax Credit
Businesses engaged in
10% of the cost of qualified tangible manufacturing, wholesale trade,
FIRE, film production, and
property.
selected services meeting
minimum compensation or other
requirements.

Excludes some motor vehicles,
furniture, buildings, and
structures; credit may not reduce
tax due in any year by more than
50%, or to less than the statutory
minimum.

7-year carry-forward;
recapture provision; special
provisions for "highperformance
manufacturers."

R&D Property Credit
Businesses engaged in R&D.
10% of the cost of qualified tangible
property used for R&D.

Excludes leased property;
allowed only on property not
claimed under investment tax
credit; credit may not reduce tax
due in any year to less than the
statutory minimum.

7-year carry-forward;
recapture provision.

Biotechnology Investment Tax
Credit
10% of the cost of qualified tangible
property used in the production of
biotech products.

Excludes motor vehicles and
furniture; credit may not reduce
tax due in any year to less than
the statutory minimum, or by
more than 75% if credit is
available for more than 7 years.

Up to 15-year carry-forward
(may exceed 7 years only if
businesses meet certain
provisions).

Businesses engaged primarily in
biological R&D or the production
of biotech products; firms must
meet minimum compensation and
other requirements.
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Table 2: Summary of investment tax credits offered by New England states (continued)
State
Vermont

5

Credit name and description
Vermont Employment Growth
Incentive (VEGI)
Award is based on a formula that
considers payroll and the estimated
net fiscal benefit to the state;
awards are paid out of the firm's
withholding account.

Eligibility requirements
VEPC must determine that a
project (a) would not have
occurred without the incentive; (b)
will provide a net fiscal benefit for
the state; and (c) will meet
specified "quality-control"
guidelines.

Exclusions or limitations
The maximum award for a firm is
tied to a percentage of the
estimated net fiscal benefit to the
state; total credits capped at $10M
per year.

Selected key features
VEPC must approve
applications; awards are
paid only if a firm meets
certain criteria including
self-imposed targets related
to payroll and employment
and/or capital investment.

1

General Statutes of Connecticut, Title 12, Chapter 208, Sections 12-217w, 12-217kk, and 12-217o.

2

Maine Statutes, Title 36, Part 8, Chapter 822, Sections 5215 and 5219-M.

3

General Laws of Massachusetts, Part 1, Title IX, Chapter 63, Section 31A. Life Sciences Investment Tax Credit summarized in Massachusetts Department of
Revenue Technical Information Release 08-23.

4

State of Rhode Island General Laws, Title 44, Chapters 44-31-1, 44-32-2, and 44-31-1.1.

5

Vermont Statutes, Title 32, Chapter 151, section 5930b; Vermont Economic Progress Council, "Vermont Employment Growth Incentive Program Overview,"
December 16, 2008.

Notes:
(a) Except where otherwise noted, information is based on statutes available on state legislature websites as of the week of October 26, 2009.
Credits may be subject to other statutory provisions not included in the table.
(b) Connecticut's credit for film infrastructure investment was modified in 2009. As of January 2010, the minimum expenditure
will be $3M and the credit rate will be a flat 20%. See Connecticut Public Act 09-03.
(c) The Maine Jobs and Investment Tax Credit and the Vermont Employment Growth Incentive are also summarized in Table 4.
The $10M VEGI cap represents the combined annual cap on award authorizations for VEGI and a related property tax stabilization program.
(d) FIRE = finance, insurance, and real estate.
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Table 3: Summary of R&D tax credits offered by New England states
State

Credit name and description

Eligibility requirements

Connecticut 1

R&D Expenses Credit
Credit amount generally
calculated as 1% of R&D
expenses less than $50M, plus
2% of expenses from $50M to
$100M, plus 4% of expenses
from $100M to $200M, plus 6%
of expenses above $200M.

Indefinite carry-forward; special
Firms that have qualified in-state The credit amount shall be
provisions for "qualified small
research expenses as defined
reduced for any taxpayer with
businesses."
under federal law.
R&D expenses in excess of
$200M that has workforce
reductions in excess of a defined
threshold; the amount of credit
that may be claimed is limited by
statute.

Research & Experimental
Expenditures Credit
20% of incremental R&D
expenditures.

Firms that have qualified in-state Cannot be taken with the nonresearch expenses as defined
incremental R&D Expenses
under federal law.
Credit.

Maine 2

Exclusions or limitations

Selected key features

15-year carry-forward; refundable at
65% for qualified small businesses;
base is R&D expenditures in
preceding year.

Research Expense Tax Credit Firms that have qualified in-state
research expenses as defined
5% of incremental R&D
expenditures, plus 7.5% of basic under federal law.
research payments.

Credit is limited to 100% of the
firm's first $25K of tax due
before credits, plus 75% of tax
due in excess of $25K.

15-year carry-forward; base is average
R&D expenditures over previous 3
years.

Super R&D Expense Tax
Firms that qualify for the Maine
Credit
Research Expense Tax Credit.
Excess expenditures, if any, over
super credit base amount.

Credit may not exceed 50% of
the firm's tax due after other
credits, or reduce tax liability to
less than tax due in preceding
year.
Credit is limited to 100% of the
firm's first $25K of tax due
before credit, plus 75% of tax
due in excess of $25K.

5-year carry-forward; base is 150% of
average R&D expenditures over
previous 3 years.

Massachusetts 3 Research Tax Credit
10% of incremental
expenditures, plus 15% of basic
research payments.

Firms that have qualified
research expenses as defined
under federal law.

15-year carry-forward; refundable at
90% for life science corporations;
base defined similarly to that of
federal credit.
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Table 3: Summary of R&D tax credits offered by New England states (continued)
State

Credit name and description

Eligibility requirements

Exclusions or limitations

Selected key features

New
Hampshire 4

R&D Tax Credit
10% of incremental qualified
manufacturing R&D
expenditures.

Manufacturing firms paying
wages eligible for the federal
R&D credit.

Only wage expenses qualify;
individual credits capped at
$50K; total credits capped at
$1M per year.

5-year carry-forward; pro rata
distribution if total credits claimed
exceed annual aggregate cap; base
defined similarly to that of federal
credit.

Rhode Island5

R&D Expense Credit
22.5% of incremental R&D
expenditures up to $111,111;
16.9% thereafter.

Firms that have qualified
research expenses as defined
under federal law.

Credit may not reduce tax due in 7-year carry-forward; base defined
any year by more than 50%, or to similarly to that of federal credit.
less than the statutory minimum.

Vermont6

R&D Tax Credit
30% of federal credit amount
that reflects in-state R&D
expenditures.

Firms eligible for the federal
R&D credit.

1

General Statutes of Connecticut, Title 12, Chapter 208, Sections 12-217n and 12-217j.

2

Maine Statutes, Title 36, Part 8, Chapter 822, Sections 5219-K and 5219-L.

3

General Laws of Massachusetts, Part 1, Title IX, Chapter 63, Section 38M.

4

New Hampshire Statutes, Title V, Chapter 77-A, Section 77-A:5.

5

State of Rhode Island General Laws, Title 44, Chapter 44-32-3.

6

Vermont Statutes, Title 32, Chapter 151, Subchapter 11L, Section 5930ii. (enacted in 2009 Special Session, Act. No. 2).

10-year carry-forward.

Notes:
(a) Except where otherwise noted, information is based on statutes available on state legislature websites as of the week of October 26, 2009.
Credits may be subject to other statutory provisions not included in the table.
(b) Research qualifying for the federal R&D credit must be "undertaken for the purpose of discovering information which is technological in nature, and the
application of which is intended to be useful in the development of a new or improved business component of the taxpayer." Expenses associated with
salaries, wages, supplies, and computer use are usually eligible, whereas those for equipment, buildings, overhead, and fringe benefits are not.
(c) The base for the federal credit is usually calculated as a fixed percentage of the firm's average gross receipts over the previous four years. See Title 26 USC 41(d).
(d) Basic research payments are costs associated with contributions made to research organizations such as hospitals and universities.
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Table 4: Summary of job creation tax credits offered by New England states
State
Connecticut

Maine 2

Credit name and description
1

Eligibility requirements

Job Creation Tax Credit
Up to 60% of state income taxes
withheld from new employee
wages.

Applicants must create and
maintain at least 10 new full-time
jobs, and show that job growth
would (a) be economically viable
only with the credit; and (b) that
the jobs provide a net benefit to
the state.
Jobs & Investment Tax Credit
Applicants must invest at least
Credit amount based on formula for $5M in one year, and create 100
jobs over the next 2 years.
former federal investment credit
(usually 10% of qualified
investment).

Exclusions or limitations

Selected key features

Total credits capped at $10M per DECD must approve credit
year.
applications; credits may be
granted for 5 successive
years; recapture provision.

A firm may claim up to $500K per 7-year carry-forward;
recapture provision.
year for up to 7 years ($3.5M
total); investment in certain retail
facilities is not eligible.

Massachusetts 3 Job Creation Incentive Payment
Award equal to 50% of salary of
each newly created job multiplied
by the state's personal income tax
rate.

Biotechnology, medical device
Firms may apply for incentive in
manufacturing, or marine science no more than 3 different years.
technology firms. Applicants must
increase in-state employment by at
least 10 FTEs over previous year.

Incentive payments for a
given year are paid in annual
installments. Payments may
be withheld if a firm's
employment falls.

Vermont4

VEPC must determine that a
project (a) would not have
occurred without the incentive; (b)
will provide a net fiscal benefit for
the state; and (c) will meet
specified "quality-control"
guidelines.

VEPC must approve
applications; awards are paid
only if a firm meets certain
criteria including selfimposed targets related to
payroll and employment
and/or capital investment.

Vermont Employment Growth
Incentive (VEGI)
Award is based on a formula that
considers payroll and the estimated
net fiscal benefit to the state;
awards are paid out of the firm's
withholding account.

The maximum award for a firm is
tied to a percentage of the
estimated net fiscal benefit to the
state; total credits capped at $10M
per year.

1

General Statutes of Connecticut, Title 12, Chapter 208, Section 12-217ii.

2

Maine Statutes, Title 36, Part 8, Chapter 822, Section 5215.

3

General Laws of Massachusetts, Part 1, Title IX, Chapter 62C, Section 67D.

4

Vermont Statutes, Title 32, Chapter 151, section 5930b; Vermont Economic Progress Council, "Vermont Employment Growth Incentive Program Overview,"
December 16, 2008.
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Notes:
(a) Except where otherwise noted, information is based on statutes available on state legislature websites as of the week of October 26, 2009.
Credits may be subject to other statutory provisions not included in the table.
(b) DECD = Department of Economic and Community Development; FTE = full-time equivalent; VEPC = Vermont Economic Progress Council.
(c) The Maine Jobs and Investment Tax Credit and the Vermont Employment Growth Incentive are also summarized in Table 2.
The $10M VEGI cap represents the combined annual cap on award authorizations for VEGI and a related property tax stabilization program.
(c) The Massachusetts Job Creation Incentive Payment program and the Vermont VEGI program are technically cash incentives rather than tax credits.
Both are included here because they contain credit-like features and are tied in some way to employment taxes. Other New England programs that I have
not included are New Hampshire's Coos County Job Creation Tax Credit (which is restricted to one county) and Rhode Island's Jobs Development Act
(which is a corporate tax rate reduction).
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Table 5: Summary of film production tax credits offered by New England states
State

Credit name and description

Eligibility requirements

Connecticut 1

Film and Digital Media
Production Tax Credit
30% of production expenses or
costs.

Production company must incur at Excludes compensation in excess Transferable; 3-year carryleast $50K in production expenses of $15M paid to any individual.
forward; applies to expenses
or costs.
incurred in state and certain
expenses incurred out of
state but used in state.

Digital Animation Production
Credit
30% of digital animation
production expenses or costs
incurred in state.

Digital animation production
company must incur at least $50K
in production expenses or costs;
company must maintain studio
facilities and employ at least 200
full-time employees in the state.

Excludes compensation in excess Transferable; 3-year carryforward.
of $15M paid to any individual;
total credits capped at $15M per
year; cannot be taken with film
and digital media production tax
credit.

Certified Media Production
Credit
Applies to state income tax
liability related to the production.
Payroll Credit for Motion
Picture Production
25% of payroll that constitutes
Massachusetts income.

Production company must incur at
least $250K in production
expenses in Maine during a 12month period.
Production company must incur at
least $50K in production expenses
in Massachusetts in a 12-month
period.

Must be used in same year in
which tax liability is generated.

Production Expense Credit for
Motion Picture Production
25% of other Massachusetts
production expenses.

Production company must be
eligible for payroll credit, and at
least 50% of total production
expenses or filming days must be
in state.

Transferable; refundable at
Excludes production expenses
90%; 5-year carry-forward.
eligible for payroll credit, but
includes salaries of any individual
earning $1M or more.

Maine 2

Massachusetts 3

Exclusions or limitations

Selected key features

Excludes salaries of any individual Transferable; refundable at
earning $1M or more.
90%; 5-year carry-forward.
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Table 5: Summary of film production tax credits offered by New England states (continued)
State

Credit name and description

Eligibility requirements

Exclusions/limitations

Selected key features

Rhode Island4

Motion Picture Production
Company Tax Credit
25% of certified production costs
directly attributable to in-state
activity.

Total credits capped at $15M per Transferable; 3-year carryProduction company must have
year.
forward.
minimum production budget of
$300K, and at least 51% of filming
days must occur in Rhode Island.

1

General Statutes of Connecticut, Title 12, Chapter 208, Section 12-217jj and 12-217ll.

2

Maine Statutes, Title 5, Part 18-A, Chapter 383, Subchapter 3, Article 5B, Section 13090-L and Title 36, Part 8, Chapter 822, Section 5219-Y and Part 9,
Chapter 919-A, Sections 6901-6902.

3

General Laws of Massachusetts, Part 1, Title IX, Chapter 62, Sections 6 and 6L, and Chapter 63, Sections 32E and 38T. Film tax credit legislation is also
summarized in Massachusetts Department of Revenue Technical Information Release 07-15.
4

State of Rhode Island General Laws, Title 44, Chapter 44-31.2.

Notes:
(a) Except where otherwise noted, information is based on statutes available on state legislature websites as of the week of October 26, 2009.
Credits may be subject to other statutory provisions not included in the table.
(b) Connecticut's credits for film and digital media production and digital animation were modified in 2009. As of January 2010, the minimum expenditure for both
credits will rise to $100,000, and production companies will have to conduct at least 50% of principal photography days in state. The credit rate will range from
10 to 30%, depending on total production expenses (with larger projects receiving a higher rate). Out-of-state expenses will no longer be counted toward the
credit, and credit-eligible compensation for all star talent will be limited to $20 million per production. See Connecticut Public Act 09-03.
(c) Maine also offers a reimbursement of 12% for certified production wages paid to Maine residents, and a reimbursement of 10% for certified production wages paid
to other employees, excluding wages in excess of $1M paid to any individual.
(d) Massachusetts also offers a sales tax exemption to production companies.

45

Table 6: Comparison of evaluations of film tax credits
Connecticut
Study information:
Author(s)
Publication year
Model used
Does the study…
Assume that all projects receiving a
credit are induced by the credit?

Massachusetts

Louisiana

DECD
2008
REMI

DOR
2009
REMI

LFO
2005
REMI

ERA
2009
IMPLAN

Yes

No

Yes

Yes

Yes

Yes

Yes

No

Make any adjustments for earnings of Yes
non-resident workers?

Yes

Yes

No

Include effects of activities other than No
production spending?
Key findings:

No

No

No

$0.16
$38,200

$0.18
$14,200

$0.13
$16,100

Assume a state balanced-budget
requirement?

State revenue per credit dollar
Approximate net cost per job

$0.07
$33,400

New Mexico
Study information:
Author(s)
Publication date
Model used
Does the study…
Assume that all projects receiving a
credit are induced by the credit?

New York

Pennsylvania

Popp & Peach
2008
IMPLAN

E&Y
2009
IMPLAN

E&Y
2009
IMPLAN

DCED
2008
IMPLAN

Yes

Yes

Yes

Yes

No

No

No

No

Make any adjustments for earnings of No
non-resident workers?

No

No

No

Include effects of activities other than No
production spending?
Key findings:
$0.14
State revenue per credit dollar
$13,400
Approximate net cost per job

Yes

Yes

No

$0.94
$300

$1.13
($1,200)

$0.24
$13,000

Assume a state balanced-budget
requirement?

Notes:
(a) DECD = Department of Economic and Community Development; DOR = Department of Revenue; LFO = Legislative Fiscal Office;
ERA = Economic Research Associates; E&Y = Ernst & Young; DCED = Department of Community and Economic Development.
(b) "Model used" represents the major input-output model used in the analysis; some results were estimated outside the model.
(c) The Massachusetts study examines the combined effect of the state's payroll and production credits.
(d) The New Mexico study by E&Y included the effects of film-related tourism and capital expenditures.
(e) The New York study included the effects of some film projects not receiving credits, but whose presence in New York the authors
attributed to the credit, and some post-production activity. The approximate net cost per job presented here differs from the -$945
presented in my earlier memo (Weiner, April 2009). The memo relied on a rounded state revenue per credit dollar estimate of $1.10,
while this calculation uses the more exact figure, $1.13.
(f) Reported findings are based on revenue and employment effects for a single year, in most cases, calendar year 2007 (Connecticut,
Massachusetts, Louisiana [both], New Mexico [E&Y]) or FY 2008 (New Mexico [Popp & Peach] and Pennsylvania). The New York
study estimated impacts for a hypothetical scenario in which the a 30 percent credit rate (enacted in 2008) was applied to actual
production spending in 2007.
(g) The Connecticut, Massachusetts, and Pennsylvania studies explicitly state that that employment effects are based on full-time
equivalents (FTEs). The Louisiana study by ERA notes that employment impacts are "annual average jobs." The other studies do not
make clear whether their reported employment impacts represent FTEs or total number of full-time and part-time jobs.
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