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Training: Cost-Benefit Analysis and Tax 
Incentive Evaluations 

 

 
This training session reviews how to employ cost-benefit analysis in tax incentive evaluations and provides 
a detailed walk-through of key factors to consider when using this method. The training includes a 
demonstration of how cost-benefit analysis has been used to evaluate major incentive programs in Rhode 
Island. 

 
Presented by: Madiha Zaffou, Ph.D., chief economic and policy analyst at the Rhode Island Department of 
Revenue, Office of Revenue Analysis 

 
Emily Fazio, senior economic and policy analyst at the Rhode Island Department of Revenue, Office of 
Revenue Analysis 
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Introduction 
Madiha Zaffou, Rhode Island ORA 
Here is some background regarding the mandates of the evaluation reports that our office, the Office of 
Revenue Analysis under the Department of Revenue, is required to produce on a regular basis. These 
reports usually provide comprehensive information regarding the tax incentive program, as required by the 
governance statutes. 

 
The reports include information such as credit usage amount over time, taxes paid by recipients, and taxes 
paid by the employees of the recipients. We go beyond these requirements and include additional data and 
analyses that address other aspects of the programs. In addition to this, and most importantly, we do a 
detailed breakeven cost-benefit analysis using different metrics. The goal of each one of these reports is to 
provide recommendations to policymakers that would help improve the incentive program. 

http://www.dor.ri.gov/Reports/
http://www.dor.ri.gov/about/who/revenue-analysis.php
http://www.dor.ri.gov/about/who/revenue-analysis.php
http://www.dor.ri.gov/
http://webserver.rilin.state.ri.us/Statutes/TITLE44/44-48.2/INDEX.HTM
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Data Challenges 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Here are some of the data challenges we faced when we worked on these evaluation reports, and how we 
dealt with them. The first is the availability of the data: We often struggle to find the necessary data, 
because we need to pull together relevant information that is usually scattered in various forms across 
multiple government agencies, if it exists at all. Sometimes the data needed to complete a useful 
assessment is not available. 

 
One reason for this is that data is not captured in the program's administrative forms. This is usually 
because the administrative agencies select which companies are eligible to receive the incentives or they 
process the tax returns when the incentive recipients redeem them, but do not conduct any economic 
impact analysis, and therefore do not collect the data. Another reason could be that the data needed is 
being captured within the administrative forms, but businesses do not always comply with the reporting 
requirements and supply this information. 

https://cece.vt.edu/projects/EconomicImpact101.html
https://cece.vt.edu/projects/EconomicImpact101.html
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For example, the Rhode Island Motion Picture Production Tax Credit (MPPTC) program has high 
noncompliance with data reporting. Normally, recipients of this credit are required to submit an annual 
report to the Division of Taxation. This report includes detailed firm-level data such as entity name, 
address, and federal identification number, as well as detailed employee-level data such as employee type, 
name, Social Security number, wage hours worked, and so on. 

 
In our evaluation, 11 of 13 motion picture tax credit recipient firms failed to submit this form. Therefore, 
the analysis we did for this program was primarily based on the motion picture production spending data 
(we dive deeper into this in the second part of the training). To help solve this noncompliance issue, we 
provided a detailed discussion in the recommendation section on their reporting issues and how they can 
be addressed. If you look at the evaluation reports we did for this program, you will see numerous 
suggestions for how to improve it. 

http://www.dor.ri.gov/documents/Reports/MotionPictureTaxCredits.pdf
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Another challenge is data access. Much of the data that is useful for evaluating tax incentives is either 
sensitive or confidential. Privacy laws and regulations make it difficult and sometimes impossible to utilize 
administrative taxpayer data for tax incentive evaluation. Even though Rhode Island governing statutes of 
the tax incentive evaluation act of 2013 require all state agencies to cooperate with our office by 
providing the necessary information, we sometimes struggle to convince these agencies that we are legally 
entitled to access that data. 

 
We do have memorandums of understanding (MOUs) with several state agencies, including the Division of 
Taxation, the Rhode Island Commerce Corporation, and the Department of Labor and Training. These 
MOUs clearly state that we need access to the data only in order to analyze an incentive program’s 
performance, and that we will not publish sensitive company-specific information. However, we still get 
some resistance and we are limited in terms of how much taxpayer information we receive. One way to 
overcome this would be to require tax incentive recipients, as a condition of receiving the benefit, to share 
their data with any state agency tasked with evaluating the tax incentive. 

https://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2018/06/how-states-can-gather-better-data-for-evaluating-tax-incentives
http://webserver.rilin.state.ri.us/Statutes/TITLE44/44-48.2/44-48.2-5.HTM
http://webserver.rilin.state.ri.us/Statutes/TITLE44/44-48.2/44-48.2-5.HTM
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The last data challenge I would like to discuss is usability of the data. Even when data is available, it may 
not be useful for evaluation purposes. Different agencies collect data on incentive programs and their 
beneficiaries as part of their day-to-day administrative responsibilities. The data collected by these 
agencies is mostly enough to verify statutory compliance but may not be adequate for an economic 
analysis. 
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For example, our most recent evaluation report is on the Rhode Island New Qualified Jobs program, 
which provides a tax credit for companies creating new jobs in the state, especially in certain fields and 
industries. The program offers an extra credit bonus to businesses that operate in the specified fields; 
however, the targeted industries are not selected according to the North American Industry 
Classification System (NAICS). This means the data is unusable when conducting the economic impact 
analysis of the program. 

 
Because the industries did not line up with NAICS, we had to create a breakdown of the programs’ 
targeted industries by specific NAICS codes in order to proceed with the analysis, we made some 
assumptions about which NAICS industry belonged in each field based on a description of the targeted 
fields that the Rhode Island Commerce Corporation had on its website. It may not be exactly what they 
meant, but in the absence of specific data, this is the best we could do. 

http://www.dor.ri.gov/documents/Reports/New%20Qualified%20Jobs%20Incentive%20Evaluation%203-2-2021.pdf
https://www.census.gov/naics/
https://www.census.gov/naics/
https://commerceri.com/industries/


- 8 -  

Elements of a Cost-Benefit Analysis 
 
Modeling Costs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now we will turn to cost-benefit analysis. I will first discuss how we model the cost piece, then how we 
model the benefit, and, finally, how we do a breakeven cost-benefit analysis. 

 
Incentive costs: In previous reports published by our office, we considered two options for modeling the 
alternative uses of resources dedicated to the tax incentives analyzed: government expenditure response 
and tax policy response. 

 
The government expenditure response scenario assumes that the tax incentive is funded by an equivalent 
reduction in state government spending. For example, if the tax credits issued in a certain year total $5 
million, the legislation would respond to this revenue loss by reducing government spending by $5 million 
that year. 

 
In the Regional Economic Models Inc. (REMI) model, we implement this as a series of exogenous final 
demand adjustments to account for state spending on multiple services. We also make an adjustment to 
state government employment and state government compensation rather than using the default REMI 
assumption. I would like to highlight that under this approach we do not include the cost of administering 
the program because in the absence of the program this amount would simply be shifted 

https://www.bea.gov/help/glossary/final-uses
https://www.bea.gov/help/glossary/final-uses
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to some other government expenditure, and we are unable to make any more specific assumptions about 
the economic impact of tax credit administration versus the next best alternative. The other approach for 
modeling the cost is the tax policy response, which assumes that the availability of the tax incentive 
program would result in a broad-based business tax increase. In this case, the legislature would respond by 
raising taxes. In the REMI model, this is modeled as an increase in production costs in all Rhode Island 
industries, where production costs by industry are weighted by each industry’s value added. In this 
approach we include the cost of tax incentive administration because in the absence of the tax incentive, 
cost of administration is a related expense that could be passed on to taxpayers in the form of a tax 
increase. 

 
For the remainder of this presentation, we will focus on the government expenditure response approach, 
as this is the one we use in our evaluation reports. To give you an idea of how this approach works, we will 
walk through the steps of this modeling process. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This is a snapshot of actual Rhode Island expenditure data, straight from the Rhode Island financial 
statement database, the platform we query to download state spending data. As you can see, the data is 
very detailed—we could not fit all the data fields in one slide. 

 
What we are interested in is the variable “natural account name.” Using this variable, we constructed a 
crosswalk that maps each natural account to the appropriate REMI NAICS industry. We looked at each 
natural account code and category and its description, then we tried to determine which REMI NAICS 
sector it would fall under. 
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The slide above shows an example of how this crosswalk is done. Rhode Island REMI model has 70 
NAICS industries in total. Once we finished the crosswalk exercise, we constructed a table that shows 
the breakdown of state expenditures across the 70 NAICS sectors. 
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This is what state spending by NAICS industry looks like. Again, we could not fit all the sectors in one 
slide, so here we are showing the ones with the highest spending percentages. Most state spending is on 
ambulatory health care services, educational services, and state wages and other compensation. We use 
these percentages to distribute the actual costs of the tax incentive. The table to the right shows an 
example where the total amount of the tax incentive is $5 million. The distribution of this $5 million 
across the NAICS industries will follow the same pattern as in the table on the left. 

 
You will recall that when state governments forgo revenue by allowing a tax incentive, there are fewer 
funds available for other spending priorities. In this case, the state will reduce spending on ambulatory 
health care services by 32.1%, or $1.61 million. In the coming slides, we have a REMI demonstration on 
how this is done to help you better understand this approach. 
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In addition, the state spending data is organized by each state government agency. We then combine 
these agencies into groups based on their functions and duties. The table above describes the 
breakdown. This covers the cost of the incentive and how we model it. 
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To recap, the government expenditure response scenario assumes that the tax incentive is funded by an 
equivalent reduction in state government spending, within the constraints of a balanced budget, and that 
this reduction in spending is in the same proportion as current spending. When we analyze the 
expenditure data by industry, we distribute the actual costs of the tax incentive in the same way. And 
finally, the cost amount that we model is the tax incentive amount issued by the Division of Taxation in 
the time period subject to our analysis. 
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Example: REMI Demonstration* 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now let's look at a quick REMI demonstration. My colleague is going to do more REMI demonstrations in 
the second part of this training. I will highlight the expenditure parts of our budget file. REMI Tax-PI model 
is pictured above. Shown below is where our budget file is for FY 2020. 

https://www.remi.com/wp-content/uploads/2021/05/Tax-PI-One-Pager.pdf?modelrequest=Tax-PI
https://www.remi.com/wp-content/uploads/2021/05/Tax-PI-One-Pager.pdf?modelrequest=Tax-PI
https://www.remi.com/wp-content/uploads/2021/05/Tax-PI-One-Pager.pdf?modelrequest=Tax-PI
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Below is the revenue part of the budget file. Revenues are broken down according to source. We are 
looking at what different groups generated in taxes, including business corporation taxes, sales and use 
taxes, and so on. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We also have our expenditure data broken down by state government agency groups. Each budget item 
here (and by "budget item," I mean both revenues and expenditures) is connected to a policy variable that 
shows how the budget item is tied to the state economy. When a policy variable changes a budget item, 
the associated model variable will automatically be changed, and the change will flow through the 
economy. The model has a variety of policy variables that you can choose. 

 
*Note: The software discussed and screenshots are from the software owned and provided by Regional Economic 
Models, Inc. 
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For example, above is a list of policy variables you can choose. In this case, we have the production cost 
policy variable associated with business taxes, but you can create your own variables. These are much 
more customizable than regular policy variables because they allow for modifications to be made to the 
input-output (IO) table data that dictates how the variable will affect different parts of the economy 
within the model. 
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Let’s look at a quick example of how we do a custom variable: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You can see that these are all the custom variables we created for each state agency group. 
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The preceding slide shows the behavioral health and hospitals input-output table. The base column is 
what the model has by default. The column includes REMI’s standard industry assumptions for the 
input-output table, and these assumptions are based on Bureau of Economic Analysis (BEA) input- 
output data. The base column shows the distribution of $1 of government spending across all these 
NAICS industries. The Custom column is where we can adjust these IO figures. If you remember from 
the last two slides, we had state spending broken down by NAICS industries for each state agency 
group. And that's what we enter in the Custom column. We do this for each state agency group in the 
budget file. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modeling Benefits 
The second part of cost-benefit analysis involves modeling the benefits generated by the tax incentive 
program. To do this, these are the steps we usually follow: 

 
First, we examine the program's governance statute to determine the goals and objectives the program is 
trying to achieve. Normally, the success of a tax incentive program is related to how many goals and 
objectives were achieved. In the absence of statutory goals, it becomes very difficult for us to evaluate 
the tax incentive because the behavior the program is trying to incentivize is not very clear. In situations 
like this, we go through the statutory description of the program and look at the way it's designed. We 
then try to infer the purpose and intent of the tax incentive in order to proceed with the analysis. 

 
Next, we address this issue in the recommendations section by asking policymakers to define specific and 
clear goals the program is intending to accomplish. In step two, we try to determine the data that 

https://www.bea.gov/
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would be necessary to address these objectives. We check the governance statutes and the websites of 
the administrative agencies to see which forms are being filled by the tax incentive recipients when they 
apply to the program to get an idea of what data is being captured. We then typically request the data 
from the administrative agencies, such as the Division of Taxation and the Commerce Corporation. 

 
And finally, after receiving the data we proceed with the economic impact analysis using the REMI model. 

 
So, based on the program's goals and the data we collected, we try to determine the appropriate policy 
variables to use in the REMI model and what industries to include in the analysis. Sometimes we must 
make our own assumptions regarding the appropriate mix of incentives recipients. 

 
Example 
CVS is headquartered in Rhode Island and receives many tax incentives from the state. The data we 
receive on CVS usually classifies this company in the retail trade sector. But in our analysis, we use the 
management of companies and enterprises sector instead, because we know that the incentive is aimed at 
increasing CVS employment at its headquarters, not its retail locations. What we try to capture in the 
analysis is the industry of the incentivized activity, which is not necessarily the industry of the incentive 
recipients. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To better explain the steps, above is an example of tax incentive statutory goals. The goals here are to 
promote the creation of new jobs, attract new business and industry, and stimulate growth in 
businesses that would make investments and foster job creation in Rhode Island. And through the 

https://www.naics.com/naics-code-description/?code=44-45
https://www.naics.com/naics-code-description/?code=55
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establishment of a jobs incentive program, Rhode Island can take steps to stimulate business expansion 
and attraction, create well-paying jobs, and generate revenue for the state. The program is largely focused 
on creating well-paying jobs that would generate tax revenue for the state. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the next step, we would request data on the jobs created by the incentive’s recipient companies, the 
jobs associated with this tax incentive, and the wages paid to these employees (as noted above). We 
would then try to determine the NAICS industry that best describes the underlying activity of each 
recipient company. 



- 21 -  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

And in step three, once we have all this data, we run the analysis in the REMI model, where we would 
“shock” the industry employments and our compensation in each of the identified NAICS sectors. 
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Analysis Challenges 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now that we have covered the cost side and the benefits side of this analysis, there are some challenges 
that need to be addressed. One fundamental challenge is determining how much economic activity can be 
attributed to the tax incentive. On the one hand, the availability of a tax incentive might have a decisive 
influence on a firm's location decision. In this case, it might be appropriate for an evaluator to attribute all 
of the firm's economic activity to the incentive. On the other hand, an incentive program may simply 
reward or subsidize behavior that likely would have occurred anyway. Additionally, some tax incentives 
have been around for many years, so the data we collect from their recipient companies reflects the 
longstanding impact of these tax incentives. 

 
Additionally, when firms receive multiple tax incentives simultaneously, it becomes difficult to determine 
how much economic activity was generated as a result of these incentives. Because the true percentage 
of economic activity taking place in the state due to the tax incentive—versus how much would take 
place regardless of the tax incentive—is unknown, we conduct a breakeven cost-benefit analysis. 
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Breakeven Cost-Benefit Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The way we model the costs and benefits are the same as we discussed before. But now, with respect to 
benefits, instead of using all employment and compensation associated with the tax incentive recipients, 
we look only at the portion of economic activity that is necessary for the program to break even in terms 
of general revenues. In other words, the breakeven point is where the total benefits of the program equal 
its total costs. 



- 24 -  

Analysis Advantages 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The advantage of this approach is it allows for the evaluation of an incentive program’s performance, and 
there are different assumptions regarding the level of economic activity that would have taken place if 
the program had not been available. You can also specify the portion of economic activity that one must 
assume was caused by the incentive program for the program to pay for itself. And one can look at a 
breakeven point using different metrics. For example, in our reports we check if the program being 
analyzed pays for itself from a general revenue perspective, but we also look at a breakeven percentage 
in terms of state employment and state gross domestic product (GDP). 

 
The breakeven percentage should be interpreted as follows: If one believes that at least the amount of 
economic activity implied by the breakeven percentage can be attributed to the availability of the tax 
incentive, we can infer that the incentive had a net positive impact on state general revenue. And the 
same for the opposite: If one believes that the amount of economic activity associated with the tax 
incentive was less than the level implied by the breakeven percentage, one can infer that the incentive 
had a negative impact on state general revenue. Holding other factors equal, a lower breakeven 
percentage is more desirable than a higher breakeven percentage if the goal of an incentive program is to 
cost the state as little revenue as possible. 
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Also, a tax incentive program can fail to break even when the breakeven percentage is greater than 
100%, which basically implies that even if 100% of the economic activity associated with the incentive 
recipients was assumed to have taken place strictly because of the incentives, net negative impacts on 
state general revenue would have resulted. 
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When we conduct the breakeven analysis for any tax incentive program, these are the typical steps we 
take. In step one, we input direct benefits as policy variables simulating changes in industry sales, 
exogenous final demand, employment, and compensation. Simultaneously, we input costs as a reduction 
in state government spending. At the end, we examine a wide range of assumptions regarding the level of 
economic activity that resulted from the tax incentive program. 
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Demonstration: Motion Picture Production Tax Credit Evaluation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Emily Fazio, RI ORA 
Let’s first look at the Motion Picture Production Tax Credit program, which allows a tax credit in the 
amount of 30% of the state-certified production costs directly attributable to activity within the state. For 
production expenses to be eligible, the primary locations must be in Rhode Island and the production 
must incur and pay a minimum of $10 million in state-certified production costs within a 12- month 
period. The total credit amount cannot exceed $7 million and earned credits can be carried forward for up 
to three years. There are no employment or wage criteria needed to receive this tax credit. It’s all about 
spending. 

http://www.dor.ri.gov/documents/Reports/MotionPictureTaxCredits.pdf
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The primary objective of the tax credit outlined in the statute is to encourage development of a strong 
capital base for motion picture and other productions in Rhode Island, and to achieve a more independent 
and self-supporting industry. The tax credit is used to attract private investment in motion picture 
production. In order to do a cost-benefit analysis on this program, we use the MPPTC amount issued by 
the Division of Taxation to model the cost of the incentive, and use spending by recipient firms and the 
direct wages paid to their employees as the benefit. We were able to review certified production expenses 
and employee information and categorize expenses into a set of policy variables that we could then use 
with the REMI model. 

 
REMI Demonstration and Data Analysis* 
In the table below, we show a breakdown of $1.4 million in qualified production expenses by the NAICS 
industries to which we mapped the spending. Since this breakdown reflects actual production spending, 
we use this to update the input-output table in REMI so that the benefits we input will show a model 
impact that better reflects real spending. REMI’s standard industry assumptions in its input-output table 
are based on BEA data. It imposes that $1 of spending of motion picture and sound recording industry 
output consists of 24 cents of intermediate inputs, 23 cents of labor, and 52 cents of capital investment. In 
comparison, for the production spending on tax credit recipient projects, $1 of certified spending consists 
of 3 cents of intermediate inputs, 9 cents of capital investment, and 88 cents of labor. I will talk a bit more 
about the spending and inputs below. But now we are going to look at the Excel spreadsheet where we 
organize all of our input and output data: 
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At the top of this spreadsheet, we have the cost, which is equal to the total credit amount issued, and 
below we have the benefits. In column A, you can see an additional assumption we have to make about 
the production compensation. We want to adjust the data to try to account for spending that simply 
flows out of state, so we made an adjustment to the wages paid to highly compensated out-of-state 
employees, referred to as “above-the-line” individuals. In film production, “above the line” personnel 
generally refer to screenwriters, producers, directors, and main actors. 

 
We excluded all above-the-line compensation from the cost-benefit analysis and included only "below- 
the-line" compensation. From this, we found that 65% of total compensation went to above-the-line 
personnel. And would not have any significant indirect or induced effects on the Rhode Island economy 
(other than that generated from personal income taxes paid). Therefore, we exclude 65% of the total 
compensation and keep the remaining 35%, which is entered into the REMI model as an increase in 
compensation in the motion picture and sound recording industry. 
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In addition, on our previous slide I showed you the breakdown of spending by NAICS industry totaling 
$1.4 million. That total spending is entered into REMI as industry sales. Since we know the actual 
breakdown of industry sales, instead of letting REMI use its default settings to distribute that spending 
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across industries, we nullify the intermediate inputs and enter the actual industry sales by NAICS industry, 
which is what we have in the spreadsheet above. This is the actual spending breakdown. Now, once we 
have established these inputs, this completes what we call the 100% scenario, in which we assume all the 
economic activity is relevant, in this case represented by industry spending and compensation. All of this 
economic activity occurred because of the availability of the Motion Picture Production Tax Credit. From 
here, we can now evaluate the incentive under additional scenarios, where we reduce the economic 
activity associated with the availability of the incentive. 

 
It is important to note that the cost of the incentive does not change. Under every scenario, the cost of 
the incentive is still the total amount of incentive received. No matter how much economic activity was 
spurred by the incentive, the state still paid the same amount. For example, in the 80% scenario shown 
above, we assume that 80% of the economic activity occurred because of the availability of the tax credit. 
Row 8 shows industry sales, and it's 80% of that $1.4 million. And as you can see, the costs remain the 
same: $361,000. And so we will rerun these scenarios, changing the benefit inputs, reducing them all the 
way down to 0%, where we assume that none of the economic activity that resulted from the tax credit, 
meaning it would have occurred in exactly the same way without the incentive. But obviously, the state 
did pay an incentive. Next, I will walk through a REMI demonstration of how we put this into the model 
(below). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This is a REMI interface. I'll show you an example of how we would input our changes into the model. 
First, we go to our input list. Here is the whole list of policy variables that you can choose. They have 
definitions and some information about them. But often what we do when we start a new evaluation is 

https://www.bea.gov/help/faq/185#%3A%7E%3Atext%3DIntermediate%20inputs%20of%20an%20industry%2Crather%20than%20for%20final%20consumption
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talk to REMI to make sure that the variable we're choosing is doing what we think it's doing, that it has 
the right model connections, and that there isn't a better policy variable we could be using. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* Note: The software discussed and screenshots are from the software owned and provided by Regional Economic 
Models, Inc. 
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What we are using here is industry sales. I will select exogenous production, and then we will look at the 
details, connect to the industry. For this, we are looking at the motion picture production and sound 
recording industries; you choose your region (for our analysis, it's Rhode Island), then you choose the 
units. I'll use nominal units, added to the editor. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Now we can edit our values and put $1.4 million in as our total industry sales for the 100% scenario 
(where 100% of the activity is attributed to the incentive). And then I would add this variable to my 
input list, as shown above. This first line is industry sales. We just talked about the $1.4 million. This is 
where we nullify those intermediate inputs. And here's where we enter the industry sales by NAICS 
industry. Then we have our compensation, which is below-the-line compensation. 

 
 
 
 
 
 
 
 

Then we enter our cost of incentive as a reduction in state government spending. We also have a 
custom revenue variable for the cost of the incentive, reflecting the reduction in revenue available for 
other spending since it is being spent on this incentive. 
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We then run the forecast. Above is the first page, showing total revenues and expenditures. The table 
shows the difference between the scenario you created with those model inputs and a regional control 
without those inputs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We can also look at our detailed budget (above) and the changes that happened to our revenues. 
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And you can view expenditures and all sorts of output in different ways, then look at your economic 
variables, as shown below. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

From here you can look at the impact on total employment, on GDP, income, and similar variables. There 
is a lot more in this model, but those are the main ones we look at. We usually take the 
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information we are interested in, pull it out of REMI, and put it into our spreadsheet so that it's organized 
and easy to look at. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This is our output. We will run the scenarios through REMI and get output for each scenario, then show 
the resulting changes in employment, GDP, and total revenue. We also look at the major revenue 
components. We use this data to construct our breakeven charts, which are illustrated below. 
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Analysis Findings and Breakeven Points 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Taking the output from our REMI model, we construct breakeven charts for the relevant categories. The one 
above is for general revenue. Notice that as the percentage of benefits in the breakeven analysis increases, 
the revenue impact increases, but it never exceeds zero. 

 
Therefore, it can be said that the Motion Picture Production Tax Credit program “fails to break even.” Even 
under the assumption that 100% of the activity associated with the tax credit recipient productions was net 
new to the state, the net impact on state general revenue is still negative. The breakeven framework can 
also be extended to employment and GDP. In these contexts, the breakeven percentage can be interpreted 
as the percentage of economic activity associated with tax credit recipient firms that must be assumed to 
be attributable to the availability of the tax credit, in order for the increase in employment or GDP 
resulting from that new economic activity to outweigh the employment or GDP losses resulting from the 
reduction in government spending that was necessary to fund the credit. 
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The chart above has the results of the breakeven analysis with respect to employment. It shows the 
estimated new employment results for each scenario. These results indicate that under the best-case 
scenario, if 100% of economic activity associated with the tax credit is attributable to the availability of the 
tax incentive, there is an estimated net gain of one job. Under the worst-case scenario, if the economic 
activity would have taken place regardless of the availability of the tax credit, the estimated net loss is 
three jobs across the state economy. 

 
The breakeven point (where job losses from forgone state government spending are offset by job gains 
due to the tax incentive) is when about 80% of economic activity generated by companies receiving 
motion picture and production tax credits is caused by the incentive. 

 
In other words, the employment breakeven percentage of 80% implies that the Motion Picture Production 
Tax Credit has a net positive impact on Rhode Island employment if at least 80% of economic activity 
associated with the tax credit recipient productions would not have occurred but for the availability of the 
tax credit. 



- 39 -  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The chart above shows the estimated GDP results for different scenarios. These results indicate that 
under the best-case (100%) scenario, there is a net gain of $567,000 in Rhode Island GDP. Under the 
worst-case scenario, if the production activity would have taken place regardless of the availability of 
the tax credit, the estimated net loss is $548,000 across the whole state economy. 

 
The breakeven point where GDP losses from forgone state government spending are offset by GDP gains 
due to the tax incentive is when 49% of economic activity generated by firms receiving the tax credit is 
caused by the tax incentive. 

 
The fact that the Motion Picture Production Tax Credit breaks even with respect to employment and 
GDP, but not with respect to state general revenue, means that it's possible for the program to have a net 
positive impact on employment and GDP while still not generating sufficient revenue to pay for itself. But 
the statute requires us to look at the impact on general revenue, which is why our first metric is always 
state general revenue. 
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This table provides a detailed summary of results across each scenario. We show total employment for 
every scenario, and total GDP, and we break down general revenues by their major components. At the 
bottom we have the total net revenue generated under each scenario. The total net revenue is negative 
across all scenarios. Under the 100% scenario, the state gives about $361,000 in incentives and receives 
about $5,500 in new revenue, which is the sum of the components of revenue. 

 
To express this another way, we can calculate the payback ratio, which is the ratio of total new revenue to 
the cost of incentive. This ratio shows that for every $1 spent on motion picture production tax credits, 
the state generates about 2 cents in new revenue. New revenue generated from incentivized activity may 
help offset the cost of the program, but it's not enough for the tax credit to pay for itself. 
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Demonstration: New Qualified Jobs Incentive Act Evaluation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Next, we're going to look at the New Qualified Jobs Incentive Act. This program grants tax credits to 
qualified businesses for each new full-time job they create. Each of these full-time employees must work at 
least 35 hours a week and must have wages that are subject to personal income tax withholding. 
There are minimums for the number of jobs a business must create to be eligible. The credit amount 
starts at $2,500 annually per job created but can increase to $7,500 if a business meets additional 
criteria, such as being in a preferred industry or community. 

http://www.dor.ri.gov/documents/Reports/New%20Qualified%20Jobs%20Incentive%20Evaluation%203-2-2021.pdf
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REMI Demonstration and Data Analysis* 
The incentive objectives are centered around promoting creation and stimulating business expansion 
and relocation in Rhode Island. Below, we will look at the model inputs for this incentive. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

First, we get the total credit usage by industry from taxation. This credit amount represents the total cost 
of the program, which we see under Modeling Costs below. 
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We then identify the benefits of the program. Since its goal is to create good-paying jobs for Rhode 
Islanders, we use the number of jobs created by tax credit recipients by industry and the average 
compensation. We then use this average compensation to estimate the total compensation added to 
the economy by newly created jobs. Then we make an adjustment to the REMI default total 
compensation. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

As highlighted above, the REMI default average compensation is different from what we know is the true 
average compensation earned by the jobs that were created. We calculate the total increase in 
compensation using the REMI default average compensation. We then incorporate total increase in 
compensation using the average compensation we receive from the Division of Taxation. We take the 
difference, which is the compensation adjustment, and put it into the REMI model so that the model is 
impacted appropriately. If we didn't make this adjustment, REMI would use its own average compensation 
and total compensation and would add too much to new compensation to the electrical equipment 
manufacturing industry and not enough to the wholesale trade industry. 
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As in the motion picture example, we run the model under additional scenarios reducing the number of 
jobs and therefore the total compensation associated with the tax credit down to zero, which means all of 
these jobs would have been created without the tax incentive. Below, we will review a quick 
demonstration of how we enter this into REMI. 

 
 
 
 
 
 
 
 
 
 
 
 

If we look at our input list, since the goals of this program are all about jobs, the inputs are all 
employment and compensation. We have the jobs created by NAICS industry and we include our 
compensation adjustment mentioned before. We also add the cost of the incentive in the same way, 
reducing government spending and using the accounting variable to reduce revenue. We would then 
run the forecast and view the results, which are shown below in Excel: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We have employment broken down by direct, indirect, and induced; GDP; and net revenue. 
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Analysis Findings and Breakeven Points 
Seen here, in net revenue, the program breaks even somewhere between 30% and 40%. This is where 
we assume economic activity attributable to the incentive is between 30% and 40%. We determine the 
precise breakeven percentage by rerunning the scenario at 1% intervals until we find the point where net 
revenue is equal to zero. 
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The above chart shows the estimated new revenue results for each scenario, showing how much 
economic activity is caused by the New Qualified Jobs Incentive Act. As you can see, under the best-case 
scenario, there is an estimated net revenue gain of $155,000. Under the worst-case scenario, the 
estimated net revenue loss is $101,000. The breakeven point, where revenue losses from forgone state 
government spending are offset by revenue gains due to the tax incentive, is when about 38% of 
economic activity generated by firms receiving new qualified jobs tax credits is caused by the tax 
incentive. 

 
We also evaluate the program in terms of employment. It's difficult to determine the extent to which 
location and expansion decisions of New Qualified Jobs recipient companies were caused by the tax 
incentive. This chart shows the estimated new employment, which includes direct, indirect, and induced 
jobs under each scenario. The results indicate that under the 100% scenario, there's a net gain of 88 
economy-wide jobs. And under the worst-case scenario, there's an estimated net loss of two jobs across 
the state economy. The breakeven point, where job losses from forgone state government spending are 
offset by job gains due to the tax incentive, is when about 2% of the economic activity generated by firms 
receiving the New Qualified Jobs tax credit is caused by the tax incentive. 

 
*Note: The software discussed and screenshots are from the software owned and provided by Regional Economic 
Models, Inc. 
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Similarly, the chart above looks at GDP under the same scenarios. The results indicate that if 100% of the 
economic activity associated with the New Qualified Jobs tax credit is attributable to the availability of 
the tax incentive, there's a net gain of $11.5 million in state GDP. 

 
And at the other end, if the New Qualified Jobs economic activity would have taken place regardless of 
the availability of the tax incentive, there's an estimated net loss of about $200,000 in GDP across the 
state economy. The breakeven point, where GDP losses from forgone state government spending are 
offset by GDP gains due to the tax incentive, is again when about 2% of the economic activity generated 
by firms receiving new qualified jobs tax incentives is assumed to be solely attributable to the tax 
incentive. 
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This table shows the summary of inputs and outputs for each scenario. Under the 100% scenario, the state 
gives about $96,000 in incentives and receives about $252,000 in new revenue. When we calculate the 
payback ratio, it shows that for every dollar the state spends on New Qualified Jobs tax credits, 
$2.62 in new revenue is generated. This new revenue from incentivized activity is enough for the tax 
credit to pay for itself. In comparison, if you look at the 30% scenario, the state gives the same $96,000 
incentive but receives only $71,000 in new revenue, so when we calculate the payback ratio, we see that 
for every dollar spent on new qualified jobs tax credits, the state generates only 74 cents in new revenue. 

 
One’s assumption about how much economic activity is caused by the incentive will affect the payback 
ratio and whether one determines if the incentive pays for itself. The New Qualified Jobs program is a 
good example of when there is a much higher breakeven percentage for net revenue compared with the 
break even for employment and GDP. This difference might imply that the economic activity induced by 
the incentive can enhance the state economy, but it might not be in a way that significantly increases state 
revenue. 



- 49 -  

Breakeven Cost-Benefit Analysis Takeaways 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Using a breakeven analysis can be very informative and is a great tool to analyze many types of programs 
across different scenarios. However, there are some aspects of the economy that analyses like this just 
can't capture, especially when there are data limitations. For example, without specific data on tourism, we 
cannot determine how much the Motion Picture Production Tax Credit program influences tourism. In 
addition, the breakeven analysis allows one to determine the percentage of economic activity needed for 
the incentive program to pay for itself, but it doesn't specify the true percentage of economic activity that 
was generated by the incentive program. 

 
 


	Table of Contents
	Introduction
	Madiha Zaffou, Rhode Island ORA

	Data Challenges
	Elements of a Cost-Benefit Analysis
	Modeling Costs
	Example: REMI Demonstration*

	Modeling Benefits
	Example

	Analysis Challenges

	Breakeven Cost-Benefit Analysis
	Analysis Advantages

	Demonstration: Motion Picture Production Tax Credit Evaluation
	Emily Fazio, RI ORA
	REMI Demonstration and Data Analysis*
	Analysis Findings and Breakeven Points

	Demonstration: New Qualified Jobs Incentive Act Evaluation
	REMI Demonstration and Data Analysis*
	Analysis Findings and Breakeven Points

	Breakeven Cost-Benefit Analysis Takeaways

