
 

 
 



  



 

 

About the Independent Fiscal Office 

The Independent Fiscal Office (IFO) provides revenue projections for use 

in the state budget process along with impartial and timely analysis of 

fiscal, economic and budgetary issues to assist Commonwealth residents 

and the General Assembly in their evaluation of policy decisions. In that 

capacity, the IFO does not support or oppose any policy it analyzes, and 

will disclose the methodologies, data sources and assumptions used in 

published reports and estimates.  

 

 

 

 

 

Independent Fiscal Office 

Rachel Carson State Office Building  

400 Market Street 

Harrisburg, PA 17105 

 

 

phone:    717-230-8293 

email:    contact@ifo.state.pa.us 

website:    www.ifo.state.pa.us 

 

 

 

 

 

 

 

 

 

___________________________________________________________  

The Independent Fiscal Office was created 

by the Act of Nov. 23, 2010 (P.L.1269, No.120). 

___________________________________________________________  

mailto:contact@ifo.state.pa.us
http://www.ifo.state.pa.us/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- This page intentionally left blank. - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Rachel Carson State Office Building, 400 Market Street, Harrisburg PA 17105 

www.ifo.state.pa.us | (717) 230-8293 | contact@ifo.state.pa.us 

 

INDEPENDENT FISCAL OFFICE 
 

January 21, 2020 

 

The Honorable Members of the Performance-Based Budget Board and Chairs of the House and Senate 

Finance Committees:  

Act 48 of 2017 requires the Independent Fiscal Office (IFO) to review various state tax credits over a five-

year period. For the second year, the IFO reviewed four tax credits: the Research and Development, Key-

stone Innovation Zone, Mobile Telecommunications Broadband Investment and Organ and Bone Marrow 

Donation Tax Credits. The act requires the IFO to submit tax credit reviews to the Performance-Based 

Budget Board and the Chairs of the House and Senate Finance Committees and to make reports available 

to the public on the IFO website.  

This report contains the tax credit review for the Research and Development Tax Credit (RDTC). The IFO 

reviewed numerous studies on state research and development incentives, held discussions with various 

stakeholders and met with agency staff who administer the tax credit. Based on that research, the IFO 

submits this report to fulfill the requirements contained in Act 48. 

Currently, 32 states offer an RDTC to firms with qualified research expenses. Most states provide a non-

refundable credit equal to 10 to 20 percent of eligible expenses, which are generally a subset of all spending 

on research and development. Pennsylvania offers $55 million in total credit awards, which ranks in the 

middle of states that have an RDTC. It is one of only three states that allow the tax credit to be sold and 

one of seven that has an annual dollar cap on total awards. Similar to other states, Pennsylvania follows 

the federal tax code to determine spending that qualifies as research and development.  

The IFO welcomes all questions and comments on the contents of this report. Questions and comments 

can be sent to contact@ifo.state.pa.us. 

 
Sincerely, 

 

MATTHEW J. KNITTEL 

Director 
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General Findings and Recommendations 

Act 7 of 1997 created the Research and Development Tax Credit (RDTC) that is available to firms that incur 

qualified expenses for research and development (R&D) in Pennsylvania. The annual cap on the tax credit 

was originally $15 million but was subsequently raised to $30 million (Act 46 of 2003), $40 million (Act 116 

of 2008) and the current cap of $55 million (Act 26 of 2011), with an $11 million set aside for small 

businesses. Eligible firms can apply a 10 percent credit rate to a subset of their qualified research expenses 

(QRE) or 20 percent if the firm is a small business (less than $5 million of assets). 

 

The general findings of this report are as follows: 

 Thirty-two states offer an RDTC, but three states dominate awards: California ($1.8 billion), Texas 

($660 million) and Massachusetts ($242 million). Nine states award annual credits between $40 to 

$100 million, while the remainder award various amounts under $40 million. 

 Research finds that the tax credit incentivizes state R&D expenditures, but evidence of that effect 

cannot be seen using statewide jobs or R&D expenditure data. Many studies have found that $1.00 

of tax credit could incentivize between $1.00 to $1.50 of private R&D spending. 

 As intended, the tax credit does flow to subsectors that are R&D intensive such as manufacturers, 

internet and data processing firms and certain professional service firms. 

 For eligible firms, the RDTC can be an important incentive to offset a high statutory corporate net 

income tax (CNIT) rate (9.99 percent). Many firms that claim the RDTC are large multistate corpo-

rations that can shift R&D spending (mostly wages) between states. For many firms that regularly 

claim the credit, the data show that it significantly reduces their CNIT liability. 

 Pennsylvania is one of three states that allows tax credits to be transferred or sold. Historical data 

show that one-fifth to one-quarter of tax credits are sold for 93 to 94 cents on the dollar. Brokers 

also receive a fee for their services that may range from four to six percent of the credit. The 

discount and fee represent leakage that does not incentivize R&D spending. 

 The fiscal gross return on investment (ROI) to the state is 16 cents per tax credit dollar, while the 

net ROI is 12 cents. The gross ROI does not reflect the alternative use of the tax credit funds. On 

an annual basis, the tax credit creates or retains 915 full-time jobs at a typical annual wage of 

$80,000 to $95,000 for established firms. 

The recommendations of this report are as follows. A more complete discussion of these points can be 

found in the final section of this report. 

 The tax credit is oversubscribed, so that recent awards have been reduced by half, which greatly 

reduces the incentive impact. To alleviate that condition, the eligible QRE computation could be 

adjusted so that less QRE qualifies for the tax credit. This will also refine the targeting of the credit. 

 The credit could use a tiered rate structure that offers a higher credit rate on eligible QRE up to a 

certain dollar threshold. A number of states currently use this mechanism. 

 For 2018, awards that exceeded $1 million comprised more than one-third of total awards. The tax 

credit could include a per firm dollar cap to reduce the impact from oversubscription. 

 The tax credit should be made refundable for 95 cents on the dollar to eliminate tax credit brokers. 

This would simplify administration of the tax credit and encourage use by small firms. 
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Section 1:  Introduction 

Act 48 of 2017 requires the Independent Fiscal Office (IFO) to review various state tax credits over a five-

year period.1 For the second year, the IFO reviewed four tax credits: the Keystone Innovation Zone, Mobile 

Telecommunications Broadband Investment, Organ and Bone Marrow Donation and Research and Devel-

opment Tax Credits. The act requires the IFO to submit tax credit reviews to the Performance-Based Budget 

Board and the Chairs of the House and Senate Finance Committees and to make reports available to the 

public on the IFO website. 

The act specifies that tax credit reviews shall contain the following content: 

 The purpose for which the tax credit was created. 

 Whether the tax credit is accomplishing its legislative intent. 

 Whether the tax credit could be more efficiently implemented through other methods. 

 Any alternative methods which would make the tax credit more efficient. 

 The costs to provide the tax credit, including the administrative costs to the Commonwealth and 

local government entities within this Commonwealth. 

The act also specifies that the IFO shall develop a tax credit plan for all tax credits subject to review. The 

plans should include performance measures, and where applicable, the measures should reflect outcome-

based measures (including efficiency measures), measures of status improvements of recipient populations, 

and economic outcomes or performance benchmarks against similar state programs or similar programs of 

other states or jurisdictions. The IFO submits this report to fulfill these requirements. 

This review contains four additional sections. Section 2 discusses the administration of the tax credit and 

presents a simple tax credit computation and historical awards data. Section 3 provides interstate com-

parisons for states that offer an R&D tax credit based on tax credit parameters and awards, R&D spending 

and employment in sectors that are R&D intensive. Section 4 contains a brief literature review, a discussion 

of the factors that affect the economic return of the tax credit, and an economic impact analysis. Section 

5 concludes with the tax credit plan, as required by Act 48. A complete list of reports and data sources 

used for this review can be found in the Appendix, along with a brief summary of the recent Grand Jury 

report related to fraudulent R&D tax credit activity and agency responses. If submitted, written comments 

provided by stakeholders and affected agencies are also included in the Appendix. 

 

  

                                                
1 Act 48 of 2017 is also known as the Performance-Based Budgeting and Tax Credit Efficiency Act. See the Appendix 
for the Tax Credit Review Schedule. 
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Section 2:  R&D Tax Credit Overview 

Act 7 of 1997 enacted the Research and Development Tax Credit (RDTC). The tax credit is available to 

firms that incur qualified expenses for R&D in Pennsylvania. Qualified research expenses (QRE) eligible for 

the credit are equal to (1) the difference between current year QRE and the average of the prior four years 

or (2) 50 percent of current year QRE. A firm can apply for a tax credit for 10 percent of eligible QRE, or 

20 percent if the firm is a small business.2 The current annual cap on available tax credits is $55 million, 

with $11 million set aside for small businesses and $44 million for other firms. The Department of Revenue 

(DOR) approves total credits awarded each fiscal year and can transfer amounts if any portion is unused 

by either group.  

To qualify for the tax credit, a firm must document an increase in QRE over a base period (two simple 

examples appear on page 8). Pennsylvania follows the federal RDTC definitions for QRE, and firms must 

certify that their business activities satisfy the criteria defined in statute.3 If these requirements are met, 

the credit can be applied against corporate net income tax (CNIT) and personal income tax (PIT). A firm 

can reduce their liability up to 100 percent and unused credits can be carried forward up to fifteen tax 

years. Recipients of the RDTC can also elect to sell the credit to other firms.4 

This section begins with a general overview of the goals and purpose of the RDTC. It then discusses the 

administration of the tax credit, reviews a simple tax credit computation and presents program data for 

awards made from December 2013 to December 2018. 

Goals and Purpose 

Act 48 of 2017 requires that all tax credit reviews published by the IFO shall discuss (1) the purpose for 

which the tax credit was created and (2) whether the tax credit is accomplishing its legislative intent. For 

this credit, the IFO reviewed the stated intent of the authorizing legislation and consulted with DOR and 

Department of Community and Economic Development (DCED) staff. Based on this input, the IFO deter-

mined the goals and purpose (i.e., legislative intent) of the RDTC as follows:  

Goals  

 Provide incentives to increase R&D spending in Pennsylvania. 

 Attract new research and development firms to the Commonwealth. 

 Support the growth and expansion of R&D intensive sectors. 

 Promote technology clusters and economic agglomeration effects.5 

                                                
2 Act 7 of 1997 defines a small business as a firm with less than $5 million of assets. 
3 Public Law 99-514, 26 U.S.C. §41. 
4 Act 46 of 2003 created the R&D Tax Credit Assignment Program. The program allows firms with unused RDTC to sell 
those amounts. As noted by DCED, the original goal of the program was to “assist the growth and development of 
technology-oriented businesses, particularly small start-up businesses.”  Firms can only sell unused RDTCs that exceed 
any collectible tax liability against which the credit may be applied. S corporations cannot apply to sell or assign any 
RDTC that has been passed through to shareholders. For more information and data on tax credit sales, see “The 
Research and Development Tax Credit Report to the Pennsylvania General Assembly,” Pennsylvania Department of 
Revenue (March 2019). 
5 A technology cluster is “a geographic concentration of interconnected businesses, suppliers and associated institu-
tions. They may contain anchor institutions, small firms, start-ups, business incubators and accelerators.” Definition 
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Purpose 

 Expand economic activity (e.g., spending and sales) of R&D intensive sectors. 

 Expand employment in R&D intensive sectors that pay above-average wages. 

 Increase entrepreneurial activity as evidenced by the number of small, start-up firms that bring 

new products or services to market. 

Administration 

The Pennsylvania DOR administers the RDTC and reviews applications. Applicants must submit RDTC ap-

plications electronically through the DOR website by September 15 of each year. The online application 

contains the following sections:  

 Identification of qualified business 

 R&D expenditures by location 

 Description of the project and how it qualifies as R&D 

 Listing of third party/subcontractor labor costs 

 Prior year expenditures 

 R&D credit calculation review 

 Signature page 

 Ownership information compliance check 

Applicants must also submit the following forms via fax: (1) copy of federal Corporate Income Tax forms 

(federal Form 6765 or pro forma copy of federal Form 6765) for each year listed with expenditures, (2) 

Page 2 of REV-545A for each year listed with expenditures, (3) explanation of the difference between this 

year’s expenditures and prior filings of REV-545A (if applicable) and (4) a copy of the balance sheet showing 

total assets less than $5 million at the beginning or end of the year if filing as a small business. The DOR 

reviews applications and mails award letters for approved credits by December 15. 

The DCED handles the application process for the sale and assignment of the RDTC. Purchased RDTCs can 

be used to offset up to 75 percent of the purchaser’s tax liability and is non-refundable. Program guidelines 

and applications are available on DCED’s website.6 Completed applications must be submitted to DCED’s 

Office of Technology and Innovation. DCED and DOR coordinate efforts to complete the RDTC assignment 

approval process within 90 days of receipt of an application. 

 

 

                                                
from “Clusters and Innovation Districts: Lessons from the United States Experience,” The Brookings Institution (De-
cember 2017). Agglomeration effects are cost savings or synergies that may arise between firms due to close proximity. 
For example, multiple firms concentrated in a single area may attract more suppliers than a single firm. The firms might 
also share the same talent pool. 
6 See “Research and Development Tax Credit Assignment Program: Program Guidelines,” Department of Community 
and Economic Development (January 2019). 
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For this report, DOR and DCED provided estimates for staff time and annual costs to administer and enforce 

the RDTC. For DOR, the estimates are: 

 The estimated cost to administer the tax credit is $685,000 per annum. 

 Administration of the credit requires input from eight different bureaus or offices throughout DOR, 

with roughly 12,400 hours attributable to 37 employees. The full-time equivalent (FTE) is roughly 

six staff persons (1,950 hours per employee). 

For DCED, the estimates are nominal. Sales of the RDTC are typically administered in tandem with sales of 

the Keystone Innovation Zone Tax Credit and do not require additional staff. 

Historical Data 

This subsection presents historical data for RDTC awards from December 2013 to December 2018. Before 

the awards data are presented, Table 2.1 provides two simple examples of the RDTC computation for a 

small and not small firm: 

 The first example assumes that qualified research expenses (QRE) grow by five percent per annum 

for the prior four years and the current year. The average amount of QRE for the prior four years 

is $107.8; $100 four years prior and growing by five percent per annum. The amount of current 

year QRE eligible for the credit is the current year amount ($121.6) less the greater of the prior 

four-year average or 50 percent of the current year QRE. In this example, the first constraint binds, 

and the QRE eligible for the credit is $13.8 ($121.6 - $107.8). Small firms receive a 20 percent 

credit ($2.8) while other firms receive 10 percent ($1.4). However, because the credit is oversub-

scribed (discussed in next table), all awards made in December 2018 were pro-rated down to 68.2 

percent (small) or 38.5 percent (not small). Therefore, the credit for small firms ($1.9) is nearly 

four times larger than not small firms ($0.5) and the effective credit rate is reduced significantly. 

 In the second example, QRE is flat for three years ($100), then increases by 25 percent in the prior 

year ($125) and doubles in the current year ($250). In this scenario, the 50 percent limit binds and 

$125 of QRE is eligible for the credit. 

 

Investment

Current 

Year QRE

50 

Percent

4 Year 

Average

Eligible 

QRE

Tentative 

Credit

Pro-Rate 

Factor

Credit 

Award

Steady Growth

Small $121.6 $60.8 $107.8 $13.8 $2.8 0.68 $1.9

Not Small 121.6 60.8 107.8 13.8 1.4 0.39 0.5

Flat, Then Large Gains

Small 250.0 125.0 106.3 125.0 25.0 0.68 17.1

Not Small 250.0 125.0 106.3 125.0 12.5 0.39 4.8

Computation of the Research and Development Tax Credit

Table 2.1

Limitations Computation of Tax Credit
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These simple examples demonstrate that even firms with predictable, steady growth in R&D expenditures 

can qualify for the RDTC (first example). Hence, for many firms that receive awards, it is likely that much 

of the investment that qualifies for the credit was not truly incentivized by the credit. A significant challenge 

for governments that offer an RDTC is an effective mechanism to identify and incentivize R&D spending 

that would not have otherwise occurred. 

Table 2.2 provides award detail for firms that received an RDTC award from December 2013 to December 

2018. Notable results include the following: 

 The number of firms that received an award grew at an average rate of 12.8 percent per annum. 

Growth was very strong in 2016 and 2017 after the federal PATH made the federal RDTC perma-

nent.7 That policy change increases the number of filers for the state credit because the state tax 

credit uses many federal conventions and applications must include copies of the federal return or 

a pro forma return.  

 

                                                
7 The Protecting Americans from Tax Hikes (PATH) Act of 2015. 

2013 2014 2015 2016 2017 2018

Number of Awards 631 765 790 948 1,126 1,150

Small 276 332 348 432 531 496

Not Small 355 433 442 516 595 654

Current Year QRE $3,435 $3,656 $3,551 $3,117 $3,990 $5,246

Eligible QRE $898 $821 $784 $762 $967 $1,222

Share 26.1% 22.5% 22.1% 24.4% 24.2% 23.3%

All Firms

Tentative Credit $94.5 $87.5 $84.1 $85.5 $108.1 $130.3

Credit Award $55.0 $55.0 $55.0 $55.0 $55.0 $55.0

Pro-Ration Factor 58.2% 62.8% 65.4% 64.3% 50.9% 42.2%

Small Firms

Tentative Credit $9.4 $10.8 $11.5 $18.6 $22.8 $16.1

Credit Award $9.4 $10.8 $11.0 $11.0 $11.0 $11.0

Pro-Ration Factor 100.0% 100.0% 95.5% 59.1% 48.3% 68.2%

Not Small Firms

Tentative Credit $85.1 $76.7 $72.6 $66.9 $85.3 $114.2

Credit Award $45.6 $44.2 $44.0 $44.0 $44.0 $44.0

Pro-Ration Factor 53.6% 57.6% 60.6% 65.8% 51.6% 38.5%

Source: Data from Pennsylvania Department of Revenue. Computations by the IFO.

Research and Development Tax Credit Awards

Table 2.2

Award Year

Note: Millions of dollars. QRE is qualified research expenses.
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 Current year QRE for all firms increased at an average rate of 8.8 percent per annum, with 

significant growth in 2017 (28.0 percent) and 2018 (31.5 percent). Growth in current year QRE 

was very strong in 2018 largely due to a single firm. For 2018 awards, the majority of QRE (ap-

proximately 70 percent) represents wage/salary/benefit payments to employees who perform re-

search. Payments to contract labor comprise approximately 15 percent while spending on supplies 

and equipment comprise the residual.8 

 On average, the ratio of the tentative credit (equal to Eligible QRE times the applicable 10 or 20 

percent rate) to current year QRE is roughly 2.5 percent. That is, the net effect of the two con-

straints (four-year average or 50 percent of current year QRE) combined with the applicable credit 

rate (10 or 20 percent) translates into an effective credit rate of roughly 2.5 percent of current 

year QRE. 

 The small firm set aside is $11 million. Recently, small firm awards have been oversubscribed 

(i.e., credits sought exceed amounts available) and all awards have been pro-rated down. 

 Large firms can receive awards up to $44 million. For most years, the pro-ration factor was 

between 50 to 60 percent. However, for awards made in 2018, the pro-ration factor was 38.5 

percent due to an unusually large award to a single firm. 

Most RDTC award recipients are C corporations. For 2018, Table 2.3 shows that 36.1 percent of awards 

were made to C corporations that received 70.3 percent of total dollar awards. Those firms apply the tax 

credit against CNIT liability. The next largest entity group was S corporations, with 17.8 percent of total 

dollar awards. Those entities, along with other non-corporate entities, apply the tax credit against PIT. 

If recipients cannot use the tax credit to offset tax liability, they may sell the credit to other firms. Historical 

data suggest that roughly one-fifth to one-quarter of tax credits are sold for an average of 93 to 94 cents 

per $1 of tax credit. Purchasers must use the credit in the year purchased and can only offset up to 75 

percent of their tax liability. Based on the conversations with R&D stakeholders, young firms lack sufficient 

tax liability to absorb the credit and use the proceeds from sale of the credit to reinvest back into the firm 

(e.g., employee salaries and technological investments).  

 

                                                
8 These percentages are very similar to those reported for the federal tax credit. For the federal tax data, see 
https://www.irs.gov/statistics/soi-tax-stats-corporation-research-credit. For contract research expenses, only 65 per-
cent of expenditures qualify for the RDTC. For payments to a qualified research consortium, 75 percent of payments 
can be included. 

Receive Award Dollar Award (000s) Average

Number Share Amount Share Award

C Corporation 415 36.1% $38,660 70.3% $93,200

S Corporation 535 46.5 9,798 17.8 18,300

LLC 135 11.7 4,445 8.1 32,900

LLP 61 5.3 2,092 3.8 34,300

Other 4 0.3 6 0.0 1,500

Total 1,150 100.0 55,000 100.0 47,800

Research and Development Tax Credit by Entity Type (2018)

Table 2.3

Source: Pennsylvania Department of Revenue. Computations by the IFO.

https://www.irs.gov/statistics/soi-tax-stats-corporation-research-credit
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Table 2.4 provides detail on the sectors that received awards made in December 2018 (based on returns 

for tax year 2017). The manufacturing sector was, by far, the largest award recipient, receiving $30.6 

million (55.7 percent) of total awards. Of that amount, the Pharmaceutical and Medicine Manufacturing 

subsector received roughly one half. Other subsectors that received large awards include Engineering and 

Computer Design Services ($8.9 million, 16.2 percent), Internet Data Processors ($5.5 million, 10.0 per-

cent) and Computer and Semi-Conductor Manufacturers ($3.0 million, 5.5 percent). 

 

Table 2.5 displays awards made in 2017 and 2018 across six groups based on the size of the award. For 

2018, roughly one-third of total dollar awards were made to firms that received an award that exceeded 

$1 million. That share is much higher than 2017 (22.3 percent) and it is unclear whether that trend will 

continue. By contrast, firms that received an award less than $50,000 comprised approximately 85 percent 

of all recipients, but only one-fifth to one-quarter of total dollar awards. 

Sector

Number of 

Firms 

Dollar Award 

(000s)

Average

Award

Construction 79 $2,073 $26,200

Manufacturing

  Food Products 34 821 24,100

  Paper Products 17 501 29,500

  Pharmaceutical-Medicine 67 15,596 232,800

  Plastics 42 927 22,100

  Iron, Steel, Aluminum 19 851 44,800

  Machinery 76 2,197 28,900

  Computer and Semiconductor 58 3,010 51,900

  Motor Vehicle 14 2,839 202,800

  Medical Equipment 33 1,050 31,800

  All Other 164 2,837 17,300

Wholesale Trade 83 1,854 22,300

Software Publishers 10 932 93,200

Internet and Data Processing 24 5,492 228,800

Engineering and Computer Design 277 8,900 32,100

All Other 153 5,120 33,500

Total 1,150 55,000 47,800

Table 2.4

RDTC Awards by Economic Sector and Subsector (2018)

Source: Data from Pennsylvania Department of Revenue. Computations by IFO.
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Table 2.6 concludes the section with detail on awards made to small firms that declare assets under $5 

million. For 2018, 90 percent of small firms received an award under $50,000. However, some small firms 

received awards that exceeded $100,000. As noted, many small firms sell tax credits because they lack 

sufficient tax liability to absorb the credit. Firms must include the sale of the tax credit in taxable income, 

which will reduce its incentive effects if the firm has taxable profits because the federal and state govern-

ments effectively receive a portion of the tax credit that was sold via higher taxes. 

 

 

 

 

 

 

 

Awards Made in 2018

Low High Number Share Amount Share Number Share Amount Share

$0 to $9,999 496 44.0% $2.1 3.8% 510 44.3% $2.2 4.0%

10,000 to 49,999 442 39.3 9.7 17.7 481 41.8 11.1 20.2

50,000 to 99,999 87 7.7 6.2 11.3 77 6.7 5.4 9.8

100,000 to 499,999 82 7.3 15.1 27.5 68 5.9 12.1 22.1

500,000 to 999,999 14 1.2 9.6 17.4 8 0.7 5.3 9.7

1,000,000 or more 5 0.4 12.3 22.3 6 0.5 18.8 34.2

Total 1,126 100.0 55.0 100.0 1,150 100.0 55.0 100.0

Table 2.5

Tax Credit Awards by Size of Award ($ Millions)

Source: Data from Pennsylvania Department of Revenue. Computations by the IFO.

Tax Credit Award Awards Made in 2017

Number Share Total Awards Share Average

Low High of Firms of Total ($ millions) of Total Award

$0 to $9,999 217 43.8% $0.97 8.8% $4,460

10,000 to 24,999 147 29.6 2.43 22.1 16,560

25,000 to 49,999 81 16.3 2.70 24.5 33,280

50,000 to 99,999 34 6.9 2.40 21.8 70,450

100,000 or more 17 3.4 2.51 22.8 147,560

Total 496 100.0 11.00 100.0 22,180

Source: Data from Pennsylvania Department of Revenue. Computations by IFO.

Table 2.6

Small Business Awards (2018)

Tax Credit Award
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Section 3:  State Comparison 

As of November 2019, 32 states and the federal government offered a tax credit to incentivize spending 

on research and development. Recently, some states eliminated or allowed these tax credits to expire. 

Those states include Alabama (repealed 2015), Montana (repealed 2019), North Carolina (repealed 2016), 

Oklahoma (repealed 2014) and West Virginia (expired 2014). 

Research and Development Tax Credit  

Table 3.1 provides a summary comparison of certain RDTC attributes across states. Nearly all state pro-

grams use the federal definition of qualified research expenses (QRE) in their credit calculation. To deter-

mine QRE that is eligible for a tax credit, eligible QRE is calculated using an incremental method or a fixed 

rate method. The incremental method subtracts a base spending amount from current year QRE and applies 

the credit rate. The fixed rate method simply applies a fixed percentage to current year QRE or a recent 

average QRE amount. Tax credits are applied to corporate net income and personal income taxes. New 

Mexico is the only state to permit credit application to payroll taxes. 

Although Pennsylvania is one of three states that allows the transfer or sale of tax credits, the other two 

states (New Jersey and North Dakota) allow only small firms to sell/transfer credits. Historical credit data 

suggest that roughly one-fifth to one-quarter of Pennsylvania RDTCs are transferred or sold to firms other 

than the original recipient. For recent years, sellers have received an average of 93 to 94 cents per tax 

credit dollar. The entity that facilitates the transaction will also typically receive a commission equal to a 

percentage of the transaction. The portion of the tax credit that has been siphoned off due to the sales 

discount and transaction fee has no stimulative effect on R&D expenditures. Eight states allow RDTCs to 

be refunded (i.e., a cash grant is paid in lieu of the tax credit) but four of them restrict refundability to 

small firms.  

Many states offer long carryforward periods to allow firms sufficient time to use their credit awards, with 

nine years the average carryforward period across states. Pennsylvania has a 15-year carryforward period. 

North Dakota is the only state to offer a carryback (three years), and the federal program permits a one-

year carryback. 

The fourth column of Table 3.1 displays the annual dollar cap (if applicable) and the fifth column lists total 

credit awards for the latest year that data are available. Currently, five states have credit caps in place: 

Florida, Maryland, New Hampshire, Pennsylvania and Virginia. Three states dominate tax credit awards: 

California ($1.8 billion), Texas ($660 million) and Massachusetts ($242 million). Nine states awarded credits 

between $40 to $100 million, while the remainder awarded various amounts under $40 million. 
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Calculation Method Utilization1 Carryforward Cap Amount2

Arizona incremental RSB 15 years - $42.0

Arkansas incremental - 9 years - 4.6

California incremental & fixed rate - unlimited - 1,800.0

Connecticut incremental & fixed rate RSB 15 years - 86.2

Delaware incremental & fixed rate refundable none - 2.3

Florida incremental - 5 years $9 million 9.0

Georgia incremental - 10 years - 4.0

Hawaii 100% federal award refundable none - 3.1

Idaho incremental & fixed rate - 14 years - 8.2

Illinois incremental - 5 years - 53.5

Indiana incremental - 10 years - 25.8

Iowa incremental refundable 1 year - 70.0

Kansas incremental - unlimited - 0.8

Louisiana incremental - 5 years - 4.9

Maine incremental - 15 years - 0.6

Maryland incremental & fixed rate RSB 7 years $12 million 12.0

Massachusetts incremental - 15 years - 242.4

Minnesota incremental - 15 years - 18.5

Nebraska 15%/35% federal award - 20 years - 8.0

New Hampshire incremental - 5 years $7 million 5.3

New Jersey incremental TSB 7 years - 80.0

New Mexico fixed rate RSB 3 years - 4.5

North Dakota incremental TSB 15 years3
- n.a.

Ohio incremental - 7 years - 35.7

Pennsylvania incremental transferable 15 years $55 million 55.0

Rhode Island incremental - 7 years - 2.7

South Carolina fixed rate - 10 years - 63.1

Texas incremental - none - 660.0

Utah incremental & fixed rate - 14 years - 70.2

Vermont 27% federal award - 10 years - 3.0

Virginia incremental refundable none $7 million 4.2

Wisconsin incremental - 15 years - 52.3

Federal4 incremental - 20 years - 12,567.6

2Millions of dollars. Credit amount is latest amount reported by state agency that administers the credit. Most

values pertain to fiscal year 2016-17, 2017-18 or 2018-19. 
3
Also permits a 3-year carryback.

4Also permits a 1-year carryback. Amount pertains to C corporations only for tax year 2014. Amounts reflect

35 percent reduction applied by most firms because the R&D expenses that qualify for the tax credit are also

deducted from taxable net income. This prevents double-counting. 

Source: Credit amounts from various state tax expenditure reports. See https://itep.org/state-by-state-

expenditure-reports/ for a full set of links to existing reports. 

1RSB is refundable for qualifying small businesses and TSB is transferable for qualifying small businesses.

Table 3.1

State and Federal R&D Tax Credits

Annual

Note: Excluded states do not have a research and development tax credit effective for TY 2019. Some states

also allow a flat rate credit for basic research payments to qualifying research facilities.
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Impact on Corporate Effective Tax Rate 

Table 3.2 displays the impact of the RDTC on CNIT rates for Pennsylvania, border states and select other 

states (Michigan, Connecticut, North Carolina and Virginia). Across comparison states, Pennsylvania has 

the second highest statutory CNIT rate at 9.99 percent. An RDTC is an incentive that can be used to reduce 

the effective tax rate for firms in R&D intensive sectors. It is a method that states use to compete for firm 

location and expansion. Due to a number of desirable attributes, policymakers pay close attention to R&D 

intensive firms. Those attributes include (1) wage rates that are far above the statewide average, (2) 

operations that can have high economic multiplier effects because the goods or services are sold outside 

the state economy, (3) social, synergistic and agglomeration benefits and (4) a potential reduction of “brain 

drain” or the departure of new college graduates to out-of-state employers. These characteristics are dis-

cussed further in the next section. 

For the purpose of this comparison, the following simplifying assumptions were made: 

 Total sales equal $100 million and the firm has a 7 percent profit margin. The firm is not small. 

 Current year QRE is $4 million and QRE eligible for the credit is $1 million. 

 The corporation operates only within the state so that an apportionment factor does not impact 

the computation. 

 The tax credit can be used immediately to offset taxes and is not sold. The computation disregards 

any interactions with the federal tax code. 

 

Based on these assumptions, Table 3.2 computes the effective tax rate with the tax credit. The first com-

putation ignores any pro-ration of the credit that may occur due to oversubscription. The computation 

applies the applicable credit rate from the table for each state to the $1 million of QRE eligible for the tax 

credit. For Pennsylvania, the credit reduces the effective tax rate to 8.56 percent, a reduction of more than 

1.4 percentage points. However, due to oversubscription, credits awarded to large firms were pro-rated to 

38.5 percent, so the effective tax rate increases to 9.44 percent. 

State CNIT Rate Base Applicable Rate No Pro-Ration w/ Pro-Ration

Pennsylvania 9.99% incremental 10.0% 8.56% 9.44%

New Jersey 11.50% incremental 10.0% 10.07% 10.07%

New York 6.50% n.a. n.a. 6.50% 6.50%

Ohio GRT incremental 7.0% n.a. n.a.

Maryland 8.25% incremental 10.0% 6.82% 8.09%

North Carolina 2.50% n.a. n.a. 2.50% 2.50%

Virginia 6.00% incremental 15.0% 3.86% 3.86%

West Virginia 6.50% n.a. n.a. 6.50% 6.50%

Michigan 6.00% n.a. n.a. 6.00% 6.00%

Connecticut 7.50% incremental 20.0% 4.64% 4.64%

Note: CNIT is corporate net income tax.

Table 3.2

Impact of RDTC on Statutory Tax Rate

Effective Rate with CreditR&D Tax Credit

Source: Commerce Clearing House.
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Maryland is also affected by pro-ration as the tax credit is significantly oversubscribed.9 All other states 

with an RDTC do not have a dollar cap or did not hit the cap in the latest year that data are available. 

Research and Development Spending Trends 

Table 3.3 displays R&D spending trends for the latest decade that data are available (2006-07 to 2016-

17) for Pennsylvania, border states and select other states (Michigan, Connecticut, North Carolina and 

Virginia).10 The data are from the National Science Foundation and represent business spending only. For 

2006-07, the data show $10.1 billion in private R&D spending for Pennsylvania. To provide context and 

scale, that amount was 2.09 percent of state private gross domestic product (GDP, excludes government 

sector), and the state ranked 13th in the nation based on that metric. For 2016-17, the metric declined to 

1.76 and the state rank fell to 21st. During the decade, business R&D spending in the state increased at an 

average rate of 1.4 percent per annum. 

By comparison, R&D spending for the U.S. increased at an average rate of 4.1 percent per annum. States 

with robust high-tech growth recorded significant gains (e.g., North Carolina). Maryland performs well using 

these metrics due to the presence of the federal government. However, Virginia underperformed due to 

reductions in federal defense spending. New York does not have an RDTC but moved up one spot in the 

state ranks. 

 

                                                
9 The pro-ration factor for Maryland is based on: “Evaluation of the Research and Development Tax Credit,” Department 
of Legislative Services, State of Maryland (October 2018). 
10 A two-year average is used for each end point due to the volatility of R&D spending. 

Dollar 

Amount

Share  

GDP

State 

Rank

Dollar 

Amount

Share  

GDP

State 

Rank

Avg. Ann. 

Growth

Rank 

Change

Pennsylvania $10,103 2.09 13 $11,643 1.76 21 1.4% -8

New York 10,217 1.05 30 15,693 1.11 29 4.4 1

New Jersey 16,249 3.86 5 16,060 3.05 8 -0.1 -3

Ohio 7,059 1.64 20 9,331 1.65 22 2.8 -2

Maryland 3,543 1.55 22 5,636 1.82 19 4.8 3

Virginia 4,828 1.52 23 4,053 0.99 31 -1.7 -8

West Virginia 227 0.47 40 197 0.33 47 -1.4 -7

Michigan 16,107 4.56 2 19,945 4.48 4 2.2 -2

North Carolina 6,158 1.82 17 10,155 2.22 14 5.1 3

Connecticut 8,859 4.26 3 8,341 3.49 6 -0.6 -3

United States 258,468 1.62 -- 387,393 1.65 -- 4.1 --

Sources: National Science Foundation and Bureau of Economic Analysis.

Table 3.3

Business Spending on Research and Development

Growth or ChangeAverage 2016-17Average 2006-07

Note: Millions of dollars. US share of private GDP (excludes government) is unweighted state average (i.e., each

state has same weight).
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Figure 3.1 displays the relationship between state private GDP and business R&D spending for 2016-17. 

The dotted blue line is a national trendline across all states that depicts the “typical” relationship between 

state GDP and R&D spending. States above the line are relatively more R&D intensive. The figure illustrates 

that Massachusetts, Washington and Michigan are very R&D intensive for the latest year that data are 

available due to software (Massachusetts), automotive (Michigan) and airplane (Washington) manufactur-

ers. By contrast, large states like New York, Texas and Florida are relatively much less R&D intensive due 

to the presence of other large industries such as the financial, energy and tourism industries. 

 

Research and Development Employment Trends 

Table 3.4 displays employment growth for the subsectors that were awarded 70 percent of Pennsylvania 

RDTC in 2018. Those subsectors include chemical manufacturing, machinery manufacturing, computer and 

semi-conductor manufacturing, motor vehicle manufacturing, internet and data processing, software pub-

lishers and engineering-computer design. Using data from the U.S. Bureau of Labor Statistics, the analysis 

compares total employment in those subsectors across comparison states for 2008, 2013 and 2018. It is 

noted that these years are different than Table 3.3 because more recent data are available.  

 

 

Figure 3.1

Business R&D Expenditures Relative to State Private GDP (2016-17)

Note: Billions of dollars. Data used are an average of 2016 and 2017. CA excluded due to scale issues. Values

were $2,419 (GDP) and $125 (R&D). States in blue represent comparison states from Table 3.3.

Source: National Science Foundation and U.S. Bureau of Economic Analysis.
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For 2008, there were 387,500 payroll jobs in the identified R&D subsectors that received significant R&D 

tax credits in award year 2018.11 Those subsectors comprised 7.8 percent of all payroll jobs in that year. 

That share was lower than all comparison states except New York (6.8 percent) and West Virginia (5.4 

percent), and lower than the U.S. average (8.9 percent). Following the Great Recession, the share declined 

slightly to 7.7 percent and most border states declined as well, but the overall national average remained 

unchanged. From 2013 to 2018, Pennsylvania employment in these R&D intensive subsectors expanded at 

an average rate of 1.2 percent per annum (final column). Total payroll jobs in the state increased at the 

same rate and the R&D intensive subsector share did not change. The shares declined for New Jersey and 

Virginia, but increased for all other comparison states and the U.S. 

 

 

 

 

                                                
11 Payroll jobs include full- and part-time jobs and do not include self-employed individuals, sole proprietors or inde-
pendent contractors. 

Number 

of Jobs

Share of 

All Jobs

Number 

of Jobs

Share of 

All Jobs

Number 

of Jobs

Share of 

All Jobs

AAGR 

2008-13

AAGR 

2013-18

Pennsylvania 387.5 7.8% 375.7 7.7% 398.4 7.7% -0.6% 1.2%

New York 489.5 6.8 491.5 6.7 567.8 7.1 0.1 2.9

New Jersey 307.2 9.2 280.7 8.7 296.1 8.5 -1.8 1.1

Ohio 421.0 9.4 404.3 9.2 452.6 9.7 -0.8 2.3

Maryland 222.9 10.8 229.8 11.2 250.8 11.5 0.6 1.8

Virginia 393.9 13.2 402.6 13.6 429.4 13.5 0.4 1.3

West Virginia 30.8 5.4 31.4 5.5 32.9 5.9 0.3 1.0

Michigan 444.8 12.8 459.7 13.3 527.9 14.0 0.7 2.8

North Carolina 280.4 8.3 283.7 8.6 347.6 9.4 0.2 4.1

Connecticut 149.9 10.4 138.8 9.9 145.7 10.1 -1.5 1.0

United States 9,989.7 8.9 10,025.6 8.9 11,436.2 9.2 0.1 2.7

Note: Jobs include the following subsectors which claim more than 70 percent of state and federal R&D tax credits:

chemical manufacturing, machinery manufacturing, computer and electronic manufacturing, transportation and

equipment manufacturing, data processing and hosting, internet publishing and web portals, software publishers,

architecture and engineering, computer system design and related, management and technical consulting and

scientific research and development. Private and payroll jobs only. Excludes self-employed individuals, sole

proprietors and independent contractors.

Sources: U.S. Bureau of Labor Statistics.

Table 3.4

State Employment Comparison Based on R&D Subsectors

Number of Jobs2018 (000s)2013 (000s)2008 (000s)
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State Comparison Summary 

Compared to other states that offer an RDTC, the Pennsylvania tax credit is neither exceptionally high nor 

low. As measured by state GDP, larger population states could award much larger amounts (California and 

Texas), award very modest amounts (Florida) or have no tax credit (New York). Many smaller states award 

higher amounts such as Iowa, Connecticut, Massachusetts and Utah.  

Other results from this section can be summarized as follows: 

 The effective tax rate computation from Table 3.2 illustrates that the RDTC could materially reduce 

the effective tax rate paid by certain R&D intensive firms but due to oversubscription, the potential 

impact is greatly reduced. The impact on the effective tax rate will depend directly on the profit 

margin of the firm and the amount of QRE that is eligible for the RDTC in the specific year. The 

simple computation from Table 3.2 was a stylized example and the impact on the actual effective 

tax rate will vary considerably among eligible firms and across tax years. 

 The spending and GDP data from Table 3.3 suggest that Pennsylvania remains relatively R&D 

intensive, but less dramatically relative to other states over the past decade. 

 The employment data from Table 3.4, which focuses solely on R&D intensive subsectors that claim 

the tax credit, confirm the finding from the prior bullet. For Pennsylvania, employment in those 

subsectors in 2018 (398,400) was somewhat higher (2.8 percent) than a decade earlier (387,500). 

By comparison, national employment in those same subsectors increased by 14.5 percent during 

the decade.  

It should be noted that these results do not demonstrate that the RDTC is ineffective in promoting economic 

activity and employment growth in R&D intensive subsectors. It is possible that employment would have 

contracted in the absence of the RDTC. Given the data that are available, it is not possible to identify the 

true counterfactual outcome if the RDTC was not available, or had not increased from $40 million in 2008 

to $55 million in 2012. 
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Section 4:  Economic Analysis 

This section presents the economic analysis for the RDTC. Prior to the analysis, a brief review of recent 

studies is presented to provide background, motivation and context for the economic impact analysis. 

Key Findings from RDTC Studies 

Compared to other tax credits, the RDTC has been the subject of considerable research at the federal level, 

and to a lesser extent, the state level. For the federal tax credit, recent analyses from government and 

private entities include: 

 A working paper by the U.S. Treasury Department (2016) surveyed credible research and noted 

that much research finds that “an elasticity of -1.0 best represents the literature.”12 An elasticity is 

a parameter that summarizes the responsiveness of spending on a good or service (in this case 

spending on R&D) to its after-tax price. An elasticity of -1.0 indicates that a 1.0 percent reduction 

in the cost of R&D expenses (such as wages) would lead to a 1.0 percent increase in R&D expend-

itures. The -1.0 elasticity implies a dollar-for-dollar increase in R&D spending with respect to the 

tax credit: firms increased private spending by $1 for each $1 in tax credit. The paper cites other 

research that suggests the elasticity or response could be somewhat higher (ranging up to -1.5 

percent) and generally higher for small firms that are financially constrained and lack cash flow. 

 The Congressional Research Service (2015) cited a short-run price elasticity of -0.4 to  

-0.8 percent for the federal R&D tax credit.13 

 A report by the Congressional Budget Office (2007) notes that R&D “studies have produced a 

variety of results, many of which have clustered around the finding that a dollar of an R&D tax 

credit leads firms to spend an additional dollar of their own on research and development.”14 

 An older paper by the former Office of Technological Assessment, U.S. Congress (1995), 

found that for every dollar of lost tax revenue, the R&D tax credit produced a dollar increase in 

private R&D spending, on the margin.15 

 A paper by Ernst & Young (2011) surveyed federal R&D tax credit studies and, for the purpose 

of the analysis, assumed that every one percent increase in the price of research would cause 

research spending to fall by one percent.16 

 

 

                                                
12 “Research and Experimentation Credit (R&E),” U.S. Department of Treasury, Office of Tax Analysis (October 2016). 
13 “Research Tax Credit: Current Law and Policy Issues for the 114th Congress,” Congressional Research Service, 
RL31181 (March 2015). 
14 “Federal Support for Research and Development,” Congressional Budget Office (June 2007). 
15 “The Effectiveness of the Research and Experimental Tax Credits: Critical Literature Review and Research Design,” 
U.S. Congress, Office of Technological Assessment (1995). 
16 “The R&D Credit: An Effective Policy for Promoting Research Spending,” Carroll et al., Ernst & Young (September 
2011). 
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For state RDTCs, recent studies include the following: 

 A study on the Minnesota Research Tax Credit (2017) found that the state net return on in-

vestment (ROI) from the tax credit ranged from 5 to 22 cents per tax credit dollar (average of 10.3 

cents) for tax years 2008 to 2014. During that span, claimed credits averaged $50 million per 

annum, and the analysis estimated that the credit created or retained 1,150 jobs per annum, gen-

erated $85 million in new earnings at an average salary of $72,000 and a net fiscal cost of $42,000 

per job created.17  

 A report on the Maryland Research and Development Tax Credit (2018) found that there 

was no evidence that the tax credit was effective and could find no correlation between the tax 

credit and increased innovation and long-term economic growth. The report notes that part of that 

result is attributable to the fact that a portion of the tax credit base is not computed using an 

incremental method (i.e., the credit applies to all QRE, not just a portion).18 

 A working paper by staff at the Federal Reserve Board (2014) examined state RDTCs generally 

and found that a 1.0 percent increase in R&D tax incentives leads to a 2.8 to 3.8 percent increase 

in R&D spending. The paper attempts to correct certain technical issues that caused prior analyses 

to derive a lower elasticity or responsiveness to tax incentives.19 

 A report on the Rhode Island Research and Development Tax Credit (2018) found that the 

state net ROI was 73 cents per tax credit dollar. The study assumed that the tax credit incentivized 

17.5 percent of all R&D investment and industry sales at recipient firms.20 

 A report on the Iowa Research Activities Tax Credit (2016) assumed that $1.00 of tax credit 

increased private spending on R&D by $1.68. The analysis assumed a price elasticity of R&D spend-

ing of -1.5. For tax years 2010 to 2014, the analysis estimated that $230 million of tax credits 

increased private R&D spending by $258 to $516 million.21 

 An analysis of the now expired Washington High Technology Business and Occupation Tax 

Credit (2012) found that the tax credit did increase employment, but the cost per job created 

ranged from $40,000 to $50,000 per job.22 

 A report on Virginia Economic Development Incentives (2018) found that the net ROI to the 

state from economic development tax credits was 4 cents per tax credit dollar. The state’s RDTC 

was one of the tax credits included.23 

                                                
17 “Minnesota Research Tax Credit,” Office of the Legislative Auditor, State of Minnesota (February 2017). 
18 “Evaluation of the Research and Development Tax Credit,” Department of Legislative Services, State of Maryland 

(October 2018). 
19 “Tax Policy Endogeneity: Evidence from R&D Tax Credits,” Chang, Andrew, Working Paper 2014-101, Federal Re-
serve Board (November 2014). 
20 “Economic Development Tax Incentive Evaluation Act: Evaluation of Research and Development Tax Incentive Pro-
grams,” Department of Revenue, State of Rhode Island (June 2018). 
21 “Research Activities Tax Credit: Tax Credits Program Evaluation Study,” Tax Research and Program Analysis Section, 
Iowa Department of Revenue (December 2016). 
22 “An Analysis of the Employment Effects of the Washington High Technology Business and Occupation Tax Credit: 
Technical Report,” Bartik, Timothy and Kevin Hollenbeck, Upjohn Institute Working Paper No. 12-187 (June 2012). 
23 “Economic Development Incentives 2018: Spending, Performance and Economic Benefits,” Virginia Joint Legislative 
Audit and Review Commission (December 2018). 
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 A working paper from the Federal Reserve Bank of San Francisco (2007) found that a 1 per-

cent reduction in the user cost (i.e., price) via R&D tax incentives increased R&D spending by 2.5 

percent across states. The author also found that spending gains were shifted from other states, 

suggesting a zero-sum game among states.24 

 A recent NBER working paper (2019) found that state RDTCs are associated with a significant 

long-term impact on the overall quantity and quality of entrepreneurial activity (i.e., startup firms), 

but most of the impact does not materialize until five years after a policy is enacted. The authors 

note that state RDTCs do not offer a quick fix for states seeking to spur regional economic growth, 

and it may take a decade or more for the RDTC to have an impact on the state economy through 

entrepreneurship.25 

In summary, research does find that federal and state RDTCs appear to stimulate private spending, but 

some studies noted that firms might simply shift spending from other states and not increase overall spend-

ing on R&D activity. There appears to be some consensus that an RDTC could increase private spending 

by a similar magnitude as the tax credit, or perhaps up to twice as much. No study found that the tax credit 

was self-financed (i.e., paid for itself), and the net ROI was generally modest. However, it should also be 

noted that the models used by the studies reviewed could not accurately capture longer-term entrepre-

neurial and dynamic impacts, social impacts (i.e., positive externalities or spillovers) or the potential bene-

fits from agglomeration effects. Agglomeration effects occur when firms in the same industry or related 

industries can reduce costs and create synergies by locating in close proximity. Academic studies have 

found that high-tech firms can benefit from agglomeration effects.26 

Economic Impact 

The analysis of the economic impact of the RDTC can be conceptualized in four general steps. They are as 

follows: 

 Determine the new private spending that is incentivized by the tax credit. This is known as the 

direct spending effect. 

 Determine the relevant economic sectors that claim the tax credit. The tax credit should incentivize 

R&D spending and production. An appropriate multiplier is then applied to reflect the fact that the 

production and spending incentivized by the RDTC is respent and circulates through the state 

economy and generates indirect and induced effects (defined in footnote 31). 

 Deduct the impact from the alternative use of the tax credit monies. The tax credit monies could 

have been used to increase spending or reduce taxes. 

 Determine the tax revenues that result from the overall increase in economic activity. 

 

                                                
24 “Beggar thy Neighbor? The In-State, Out-of-State, and Aggregate Effects of R&D Tax Credits,” Wilson, Daniel, Federal 
Reserve Bank of San Francisco, Working Paper 2005-08 (August 2007). 
25 “The Impact of State-Level R&D Tax Credits on the Quantity and Quality of Entrepreneurship,” Fazio et al., National 
Bureau of Economic Research, Working Paper 26099 (July 2019). 
26 For example, see “Local Job Multipliers in the United States: Variation with Local Characteristics and High-Tech 
Shocks,” Bartik, Timothy and Nathan Sutherland, Upjohn Institute Working Paper 19-301 (March 2019). 
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Table 4.1 contains the economic impact analysis. The text that follows provides a brief description based 

on line number in the table. The analysis assumes that credits are used in the same year they are awarded. 

Timing issues related to award and utilization have minor implications for the analysis because the majority 

of firms sell the tax credit to generate immediate cash flow or apply it relatively quickly against liability. 

Line 1 For recent years, a total of $11 million of credits was awarded to small firms and $44 million to 

large firms. 

Line 2 Data show that one-fifth to one-quarter of tax credits are sold for 93 to 94 cents per tax credit 

dollar. For credits sold, the analysis also assumes a five percent fee is paid. The amounts lost to brokers 

as commissions or other firms as discounts do not motivate R&D spending because the firm does not realize 

any benefit from those monies. Therefore, they are removed from the economic impact analysis.27 

Line 3 The net value to firms is $53.4 million. That net amount incentivizes firm decisions and behavior. 

Line 4 Based on the literature review from the prior subsection, the analysis assumes that $1.00 of tax 

credit increases private R&D spending by $1.75 for small firms and $1.25 for large firms. (The figure in the 

table is a weighted average.) A higher multiple is used for small firms because many small firms are finan-

cially constrained and are more responsive to subsidization from a tax credit that can be sold to generate 

cash flow.28  

Line 5 Based on these assumptions, private R&D spending increases by $72 million. That amount can be 

conceptualized as $53 million from the state and much of the residual $19 million is assumed to be shifted 

into the state. Research suggests that state RDTCs may not increase total R&D spending, but may incen-

tivize larger multistate firms to shift it between states. This analysis assumes that generally occurs for the 

additional spending leveraged by the tax credit. 

Line 6 The analysis assumes that the higher R&D spending is 85 percent employee compensation and 15 

percent supplies. Those amounts are split equally across three representative subsectors that claim signif-

icant RDTCs.29  Essentially, the analysis assumes that the tax credit incentivizes employment and production 

that would not otherwise occur, and that firms sell output and engage suppliers as they would do for 

regular production that is not incentivized by the tax credit. Based on established relationships for these 

subsectors as modeled by the IMPLAN input-output model, output or sales would increase by a multiple of 

the $72 million because labor is only one input used in the production process. Based on the subsectors 

modeled, total sales of goods and services (also referred to as total output) increase by $184 million.30  

 

                                                
27 The 97 percent figure shown in the table is a weighted average of firms that use the tax credit and receive 100 
percent of the value (80 percent of large firms, 50 percent of small firms) and those that sell the credit at a discount 

and pay a commission. 
28 Although the analysis uses a “dollar match” methodology, the same general result would be obtained if an elasticity 
of -1.75 (small firms) and -1.25 (large firms) were used and applied to the percentage increase in total QRE that is 
induced by the tax credit award. The dollar match method is used because it simplifies the presentation. 
29 The three representative sectors used for the model were: semiconductor and machinery manufacturing; data pro-
cessing, hosting and related services and computer system design services. Adding additional sector detail would not 
alter the general results of the analysis. 
30 IMPLAN is an economic input-output model that captures the interrelationships between individual sectors of state 
and local economies. It incorporates the most recent data published by the U.S. Bureau of Economic Analysis on supply 
chains and economic multipliers. The model produces static impact estimates because various technical parameters 
(e.g., relative price levels and migration patterns) are assumed constant.  
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Line 7 Additional spending incentivized by the tax credit creates multiplier effects known as induced and 

indirect effects.31 For these subsectors, the IMPLAN input-output model derives a weighted average multi-

plier of 1.91. 

Line 8 That output or spending figure double counts sales in the supply chain and the net impact on state 

gross domestic product (GDP) is $188 million. The GDP figure does not double count sales and represents 

only the value of sales to final consumers.32 This figure is also referred to as value-added. 

 

 

 

 

 

                                                
31 The indirect effect is the impact on firms that supply inputs to the sectors directly affected by the tax credit. The 
induced effect is the impact from employees that work at the affected firms and business owners that receive additional 
income. Both will eventually respend most of the income received. Other BEA multipliers are used to determine the 
impact on state gross domestic product (GDP), full time equivalent jobs and earnings of workers and business owners 
32 The impact on state GDP will be smaller than the impact on spending/output because spending/output counts certain 
spending twice. For example, the sale of a product will be counted multiple times as it is purchased and resold as it 
moves through the supply chain and the sale of one firm becomes an input for another (e.g., raw materials). By 
contrast, the GDP effect only counts sales to final consumers, and eliminates double counting. 

Amount

1 Tax Credits Awarded 55.0

2    Sales Discount and Fees 97.0%

3 Net Value to Firm 53.4

4    Private Spend Multiple 1.35

5 New Private R&D Spending 72.0

6 Increase in Output or Sales 184.0

7 Include Multiplier Effects 351.5

8 Convert to Gross Domestic Product (GDP) 188.0

9    Less: Balanced Budget Adjustment -66.8

10 Net Impact on GDP 121.2

a  Full-Time Equivalent Jobs 915

b  All Labor Earnings 80.5

c  Annual Wage - Software Developer 93,670

d  Annual Wage - Electronic Engineer 96,340

e  Annual Wage - Mechanical Engineer 81,270

11 Impact on State Tax Revenues 6.1

12 Return on Investment

a  Net Return 0.12

b  Gross Return 0.16

Table 4.1

RDTC Economic Impact

Note: Millions of dollars, except median annual wage and return on investment.
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Line 9 The balanced budget adjustment. The state must increase taxes or cut spending to provide funds 

for the tax credit. The analysis assumes that state spending is reduced to pay for the credit. If spent for 

other purposes, that spending would generate economic activity, which would also have multiplier effects. 

Line 9 displays the corresponding impact on GDP if the tax credit monies had been used generally for 

education and non-education purposes (equal split).33 This impact was also determined by the IMPLAN 

model. 

Line 10  The net impact on state GDP from the tax credit ($121 million). The tax credit has a net positive 

impact on GDP for several reasons. First, it may leverage or shift R&D spending into the state due to the 

wage subsidization and lower effective tax rate. Second, many of the incentivized industries are high value-

added export-based industries that pull monies into the state. Third, the long-standing tax credit may allow 

the incubation of young firms that will mature and establish multistate supply and sales networks. As noted, 

it may also have cluster and agglomeration impacts (defined previously), which are not quantified for the 

purpose of this analysis. 

Lines 10a to 10e list various economic metrics associated with net increase in state GDP. Full-time equiva-

lent employees increase by 915. Labor earnings increase by $80.5 million.34 Median annual wage rates for 

typical occupations in subsectors that use the credit include software developer ($93,670), electronics en-

gineer ($96,340) and mechanical engineer ($81,270).35 

Line 11  The total impact on state tax revenues (sales, personal income and other miscellaneous taxes). 

Per statute, the estimate assumes that all R&D spending motivated by the tax credit is spent in the state 

and all employee wage compensation would be taxed. Moreover, all spending for contract labor is also 

assumed to occur in the state and personal income tax is remitted on any payments for labor services. 

Line 12  The net return on investment (ROI) for the Commonwealth is 12 cents per tax credit dollar 

and is equal to the tax revenues generated ($6.1 million) divided by total tax credits awarded ($55 million). 

That figure reflects the alternative use of the tax credit monies. The net ROI exceeds zero, therefore the 

tax credit generates more tax revenues compared to the assumed alternative use of the funds. The gross 

ROI is 16 cents per dollar. The gross ROI disregards the alternative use of funds and is best used to assess 

whether the tax credit is self-financed, or pays for itself. If the gross ROI exceeds 1.0, then the tax credit 

pays for itself. The analysis finds that the RDTC is nearly one-sixth self-financed. 

If the analysis had used a parameter of 2.0 on Line 4 (i.e., $1 of tax credit incentivizes $2 of private R&D 

spending), that would increase the gross ROI to 23 cents and the net ROI to 19 cents per tax credit dollar. 

Those outcomes are also plausible. 

 

                                                
33 For this purpose, the analysis used “institutional spending patterns” for state government spending for education 
and non-education purposes. 
34 Labor earnings includes all payments to employees such as wages and salaries, healthcare benefits, pensions and 
employer payroll taxes. Earnings of sole proprietors, independent contractors and partners in partnerships are also 
included. 
35 Source: U.S. Bureau of Labor Statistics, Occupational Employment Statistics, Pennsylvania Occupational Wages for 
2018. 
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Analysis Caveats 

It is noted that the static analysis from Table 4.1 does not explicitly reflect or model certain impacts that 

may result from an RDTC. They are as follows: 

 The analysis does not assume that any jobs incentivized by the tax credit are permanent, but some 

portion could be permanent from a tax credit award in a particular year. For example, it is possible 

that the infusion of tax credit monies kept a small firm solvent and allowed operations to continue 

until products were brought to market or cash flow constraints eased. 

 The analysis does not include the impact of agglomeration effects. These effects reduce costs for 

firms that are physically located near one another and may also enhance synergies and innovation. 

 The analysis does not include any impact from long-term entrepreneurial activity. A study from the 

prior subsection found a positive impact on that activity from state RDTCs. However, the impact 

may require five to ten years to manifest itself. 

 The analysis did not attempt to address the “relabeling” issue that is well known in federal RDTC 

studies. Many of those studies note that firms may simply relabel expenses as R&D so that they 

qualify for the federal credit, with no actual increase in R&D spending. It is also well known that 

the IRS faces significant challenges administering and enforcing the federal RDTC due to the im-

precise definition of expenses that qualify as R&D. Pennsylvania uses the federal tax code defini-

tions and it is possible that a non-trivial portion of QRE is not actual R&D expenses. 

 The analysis does not explicitly model the interaction with the federal tax code. If a firm sells the 

state RDTC, that income is taxable for federal purposes. For a profitable C corporation, the higher 

federal tax would effectively reduce the net value of the tax credit by 21 percent. In either case 

(sale or application of a tax credit to reduce state income tax liability), the net value to the firm is 

reduced. In the case of an applied tax credit, state income taxes are deductible on the federal tax 

return, so lower deductions due to a state credit implies that federal taxable income and federal 

taxes increase. 

If it were possible to model these impacts, the first three would increase the economic impact, while the 

final two would reduce the economic impact. The analysis assumes that the impacts largely offset in the 

long run. 

Finally, it is also noted that there may be non-economic or social benefits that are not included in the 

analysis. The analysis does not include any estimates for these positive externalities or spillover effects. 

For example, R&D spending by defense contractors often has unintended benefits for other industries, such 

as technology firms. 
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Section 5:  Tax Credit Plan 

Act 48 of 2017 directs the IFO to review all tax credits and develop a tax credit plan for credits subject to 

review. The act states that tax credit plans should include performance metrics for each credit. The act 

does not specify any other elements of the tax credit plan. For this review, the IFO defined the tax credit 

plan more broadly to include the following elements: (1) the general findings of the review, (2) specific 

recommendations, including performance metrics and (3) key decision points for policymakers to consider. 

General Findings 

For the purpose of this report, the IFO reviewed numerous RDTC studies and spoke with multiple stake-

holders, as well as the agencies that administer the tax credit. The following bullet points summarize the 

main findings of this research: 

 Thirty-two states offer an RDTC, but three states dominate awards: California ($1.8 billion), Texas 

($660 million) and Massachusetts ($242 million). Nine states (includes Pennsylvania) awarded cred-

its between $40 to $100 million, while the remainder awarded various amounts under $40 million. 

 Pennsylvania is one of three states that allows tax credits to be sold but is the only state to allow 

large firms to sell tax credits. 

 Research finds that the tax credit incentivizes R&D expenditures, but evidence of that effect cannot 

be identified in statewide jobs or R&D expenditure data. 

 The tax credit does flow to the subsectors that heavily engage in R&D activity: certain manufac-

turers, internet and data processing and certain professional service firms (e.g., computer design). 

 The RDTC can be an important incentive to offset a high statutory corporate income tax rate (9.99 

percent) for firms that qualify. Many firms that claim the RDTC are large multistate firms that can 

shift R&D spending between states. 

 The tax credit does not pay for itself, but it does generate more tax revenues than the assumed 

alternative use of those funds. It is noted that the fiscal return on investment from state spending 

is only one of many metrics that should be used to evaluate state spending, regardless of the form 

it takes. 

 Historical data suggest that roughly one-fifth to one-quarter of tax credits are sold for 93 to 94 

cents on the dollar. Brokers also secure a fee for their services. The discount and fee represent 

leakage that do not incentivize R&D spending. 

 On August 26, 2019, the Dauphin County Court of Common Pleas accepted Investigating Grand 

Jury Report No. 2 on an elaborate scheme to fraudulently obtain state tax credits. The Grand Jury 

report provided detailed information on the scheme and made six recommendations to reduce 

future fraud in the KIZ and R&D Tax Credit. See the Appendix for additional information on the 

Grand Jury recommendations and the changes the agencies have initiated in response to the re-

port. 
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Specific Recommendations 

Based on these general findings, the IFO submits the following recommendations to enhance the efficiency 

of the tax credit and improve its ability to achieve its goals and purpose. 

The credit should be made refundable for 95 cents on the dollar as well as remain transferable. 

Data suggest that roughly one-fifth to one-quarter of RDTCs are transferred or sold to firms other than the 

original recipient. For recent years, sellers received roughly 93 to 94 cents on the dollar, and the entity that 

facilitated the transaction received a commission. These transactions represent leakage that does not in-

centivize R&D spending. Refundability will simplify administration and eliminate the role of tax credit bro-

kers. It should also enhance the appeal of the tax credit to small firms. 

 

The eligible QRE computation could be adjusted so that less QRE qualifies for the tax credit. 

This adjustment would have two beneficial impacts. First, it would alleviate the oversubscription of the tax 

credit and require less pro-ration to all firms. Second, the computation could be adjusted to better target 

truly incremental QRE that might be incentivized by the tax credit. For example, the 50 percent limit of 

current QRE could be raised to 60 percent, and a three-year average could be used instead of four. Alter-

natively, the computation might require that current year QRE exceed the amount in the prior year. For 

many award recipients, current year QRE is lower than the prior year. 

 

The tax credit could have a per firm dollar limit to reduce the impact of large, one-time awards. 

For 2018 awards, a single firm received an award that exceeded $10 million. That outcome is unusual. For 

2017, the largest award was $4.8 million. Very large awards exacerbate oversubscription, penalize other 

firms and reduce incentive effects. Alternatively, a tiered rate structure could be used and a lower rate 

offered for awards that exceed a certain threshold. 

 

The QRE computation could exclude contract labor. 

Currently, contract labor can be included as QRE, but only 65 percent may be included. Contract labor 

comprises roughly 15 percent of QRE. The firm that receives the payment must be physically located in the 

state, but it is not clear that the income or proceeds remain in the state. An unknown amount of those 

payments also reflect profits, which may not directly correspond to R&D spending. 

 

The statutory program deadlines should be revisited to facilitate the taxpayer’s ability to in-

clude supporting documents with the tax credit application and to allow for a more thorough 

evaluation of applications after they are submitted. 

Federal extension returns are due October 15 and the corresponding state return is due November 15. 

Currently, the credit application is due September 15 and DOR has 90 days (September 15 to December 

15) to perform a review of the application and supporting documentation, determine applicant eligibility 

and verify compliance with state tax obligations. An application due date after November 15 would allow 

the applicant to include final copies of their federal and state tax returns. A review period greater than 90 

days would provide the administering agencies more time to review the applications and supporting docu-

mentation.  
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Policymakers should enact statutory reforms to facilitate enforcement of the tax credit.  

In response to an inquiry by the IFO, DOR recommends that the General Assembly consider the following 

changes: 

 Move the due date for the RDTC application to December 1 to allow the taxpayer to have completed 

both state and federal returns. Move the period in which sales and assignments may be processed 

by DOR to June 1 following the immediate tax year in which the credit was awarded. 

 Authorize DOR to require a taxpayer to hire an independent auditor to prepare audited financial 

statements. 

 Provide DOR with the authority to audit a taxpayer, business firm or other recipient of a tax credit, 

including the purchaser of a tax credit. 

 Allow DOR to recapture credits in applicable cases. 

 Standardize due process rights to taxpayers denied tax credits for noncompliance or were subject 

to recapture within six months of the award date. 

 Require the brokers to be registered with DOR. 

 Require taxpayers to file federal Form 6765 with the PA RDTC application to allow DOR to perform 

reconciliations on eligible expenditures and disallow submission of a pro forma statement only. 

 Require taxpayers to claim a federal income tax credit to qualify for the state credit. 

 

Policymakers should enact statutory reforms to deter fraudulent activity.  

For this purpose, the analysis does not offer any specific recommendations but refers to the Grand Jury 

summary and agency responses included in the Appendix to this review.  

Key Decision Points 

In addition to the specific recommendations above, policymakers should also consider other issues that 

merit discussion if the RDTC is amended. These issues are strategic and will be related to the overall goals 

and purpose of the tax credit as envisioned by policymakers: 

 How does the tax credit interact (or not) with other economic development incentives offered by 

the Commonwealth? Firms could receive multiple incentives that are redundant (e.g., Keystone 

Innovation Zone credits, RDTCs and Ben Franklin Technology Development Partners challenge 

grants). 

 Is the amount reserved for small business sufficient? That is, to what extent is the credit targeted 

to new firms that are financially constrained?  

 Is it consistent with the purpose of the tax credit that a large group of firms receive awards nearly 

every year? For recent years, these firms received nearly 40 percent of all tax credit awards. It is 

not clear if R&D expenses are truly incentivized by a tax credit that is claimed each and every year 

by the same firms. 

 Because the federal RDTC is now permanent, policymakers should anticipate that the state tax 

credit will continue to be significantly oversubscribed. As noted, the incentive effects decline con-

siderably due to pro-ration of the tax credit. 
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Conclusion 

Act 48 of 2017 requires that the IFO make a determination regarding whether the RDTC has achieved its 

goals and purpose. The tax credit did not have a specific legislative intent and for this report, the IFO 

established the goals and purpose as follows:  

Goals  

 Provide incentives to increase R&D spending in Pennsylvania. 

 Attract new research and development firms to the Commonwealth. 

 Support the growth and expansion of technology intensive industries. 

 Support technology clusters and economic agglomeration effects. 

Purpose 

 Expand economic activity (e.g., spending and sales) of R&D intensive sectors. 

 Expand employment in R&D intensive sectors that pay above-average wages. 

 Increase entrepreneurial activity as evidenced by the number of small, start-up firms that bring 

new products or services to market. 

Based on the data and studies included in this review, the RDTC has partially achieved these goals, but it 

is unclear whether that has translated to the purpose and intent of the tax credit. The employment and 

spending data suggest that Pennsylvania has lost ground compared to national trends. However, the micro 

tax credit data show that firms that claim the tax credit on a very regular basis use it to offset most of their 

CNIT liability. Large, multistate firms that claim the tax credit nearly every year may be more sensitive to 

effective CNIT rates, and the RDTC can be an effective mechanism to reduce tax liability for firms in tar-

geted economic subsectors. 
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Appendix 

Tax Credit Review Mandate 

Act 48 of 2017 is the Performance-Based Budgeting and Tax Credit Efficiency Act. The act requires the 

Independent Fiscal Office (IFO) to review tax credits based on a five-year schedule determined jointly by 

the Secretary of the Budget and the Director of the IFO. The act specifies that the schedule must ensure 

that tax credits are subject to a review by the IFO at least once every five years. The IFO will submit 

reviews to the Performance-Based Budgeting (PBB) Board and the Chairs of the House and Senate Finance 

Committees and make the report available to the public through its website.  

The act specifies that reviews shall contain the following content: 

 The purpose for which the tax credit was created. 

 Whether that tax credit is accomplishing the tax credit’s legislative intent. 

 Whether the tax credit could be more efficiently implemented through alternative methods. 

 Any alternative methods which will make the tax credit more efficient if necessary. 

 The costs of providing the tax credit, including the administrative costs to the Commonwealth and 

local government entities within this Commonwealth. 

The act also specifies that the IFO shall develop a tax credit plan for all tax credits subject to a review. The 

plans should include performance measures, and where applicable, the measures should reflect outcome-

based measures (including efficiency measures), measures of status improvements of recipient populations, 

and economic outcomes or performance benchmarks against similar State programs or similar programs of 

other states or jurisdictions. 
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Overview of the Recent Grand Jury Report 

On August 26, 2019, the Dauphin County Court of Common Pleas accepted Investigating Grand Jury Report 

No. 2 on a fraudulent scheme to obtain state tax credits. The scheme involved $10.6 million in Pennsylvania 

Keystone Innovation Zone (KIZ) and Research and Development Tax Credit (RDTC) awards over a six-year 

period. Before the scheme was discovered, $6.4 million of the fraudulent tax credits were sold for cash. 

The Grand Jury report provided detailed information on the scheme and made six recommendations to 

reduce future fraud in the KIZ and RDTC programs. The recommendations can be summarized as follows: 

 Require an audit of applications by an independent certified public accountant. 

 Allow more time for a thorough application review process. 

 Tax brokers that facilitate the sale of tax credits should receive training, be licensed and be required 

to report suspicious activity. 

 Local KIZ coordinators should be properly trained and required to make unscheduled site visits. 

 Verify applications through in-person interviews, photographic submissions, receipts and other fi-

nancial records. 

 Awardees should be required to provide an annual breakdown of how the tax credits were used, 

or if sold, how the proceeds from the sale were utilized. 

The first three Grand Jury recommendations would require statutory changes to implement. Small busi-

nesses (particularly young KIZ firms) may find the audit requirement costly and burdensome if they are 

not otherwise required to produce audited financial statements.  

The last two Grand Jury recommendations may prove difficult to implement in practice. First, it is unlikely 

that DOR or DCED possess the resources necessary to conduct in-person interviews for every applicant for 

the KIZ and RDTC or to review all of the suggested supporting documentation, particularly under the 

current timeline. Second, it is unclear how an awardee would document the use of proceeds from the sale 

of a credit. Savings from the tax credit or proceeds from a sale cannot be distinguished from other monies 

available for spending within the business.  

In response to the fraud and the subsequent Grand Jury report, DCED implemented, or is in the process 

of implementing, the following protocols: 

 Mandated annual site visits by the local KIZ coordinators. 

 Mandated state tax compliance checks for KIZ firms to verify complete and timely state tax filings 

and no outstanding state tax liabilities. 

 Development of a standardized Statement of Work for KIZ coordinators which establishes best 

practices and procedures for the responsible administration of the KIZ Tax Credit. 

 Creation of a database to monitor KIZ applicants suspected of fraud or other questionable activity 

concerning tax credits. 

 Cross-training of DCED personnel to increase efficiency in the review of KIZ applications and to 

increase the breadth and depth of KIZ knowledge among DCED personnel. 
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DOR has implemented, or is in the process of implementing, the following changes: 

 Mandated electronic filing of RDTC applications to facilitate DOR’s review and analysis. 

 Implementation of a risk-based review process that identifies RDTC applications that require addi-

tional examination and documentation. 

 Creation of a database to monitor firms suspected of fraudulent or questionable RDTC sales. 

 Additional training for staff and updated protocols to improve interactions with tax credit applicants. 

 Reorganization of DOR staff, which will help create a standardized training plan that provides em-

ployees with education on fraud prevention. 

 Implementation of a new electronic filing system for all taxes that will integrate many of DOR’s old 

systems into a single system. The new system will provide DOR with a consolidated view of each 

taxpayer’s account, which lead to an improved starting point to detect fraud. 

 DOR will utilize the Fraud Detection and Analysis Unit’s resources to examine potential cases of 

fraud in future tax credit applications that are received by the department. 
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Performance-Based Budgeting and Tax Credit Review Schedule  
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Stakeholder Feedback 
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