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This study analyzes the comparative economic outcomes of the U.S. Department of Defense 
(DoD) Small Business Innovation Research and Small Business Technology Transfer (SBIR/
STTR) programs, conducting an analysis to determine if high-award states or low-award states 
are more effective at commercializing technology as a direct result of the DoD SBIR/STTR 
programs. Three common definitions of underserved states are used for this analysis — states 
that receive fewer awards (underserved), states that receive relatively fewer awards when ad-
justed for population, and states participating in the National Science Foundation’s Established 
Program to Stimulate Competitive Research. The data used in these analyses represent the 
economic outcomes of the entire survey population of DoD SBIR Phase II awards on which 
information was obtained (a total of 96 percent of the 16,959 awards in the study). The findings 
indicate that commercialization success of DoD SBIR Phase II projects in underserved states 
was superior to those in high-award states. Sixty different measures were used to compare the 
relative success of these different states and awardees. Analysis showed that underserved states 
consistently outperformed high-award states in commercializing the outcomes of their DoD 
SBIR Phase II projects. For 47 of the 60 different measures — 30 of which were statistically 
significant for low-award states — the low-award states outperformed the high-award states. 
On only 10 of the 60 measures did the high-award states show superior results. These results 
support the argument that SBIR program efforts to assist firms in low-award states are a sound 
investment. However, the findings call for additional research as to why states with fewer 
awards, fewer awards per capita, and other disadvantages have more commercial success with 
their awards than select counterparts.
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INTRODUCTION
 The U.S. federal government’s well-known Small 
Business Innovation Research (SBIR) and related 
Small Business Technology Transfer (STTR) pro-
grams (both subsequently referred to as SBIR)
originated with the Small Business Innovation 

Development Act of 1982. Congress passed this legis-
lation expressly to harness the innovativeness of U.S. 
small businesses — both to help the federal govern-
ment address high-priority technology needs as well 
as to stimulate the national economy. Since 1982, the 
federal government has awarded approximately $50 
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billion in SBIR funds to over 27,000 small businesses. 
Currently, it provides approximately $2.6 billion per 
year to companies to stimulate innovation and gen-
erate new technologies.     
In order to expand the nation’s innovation econ-
omy to the entire United States and also to ensure 
that SBIR funding is equitably distributed, Congress 
has directed all SBIR-funding agencies to attempt 
to engage companies located in underserved states. 
These are the states that historically have received 
fewer SBIR awards than the other states. Most are 
more rural states with smaller populations, many in 
the interior of the country — the so-called flyover 
states. Approximately half of the states fall into this 
category although what constitutes underserved has 
varied over time and by federal agency. 
 In response to congressional direction, fed-
eral agencies have developed active SBIR outreach 
programs. The primary purpose of these outreach 
programs is to help companies in underserved states 
(and in underserved socio-economic communities) 
to compete successfully for SBIR awards and com-
mercialize the resulting SBIR-developed innovations. 
The Small Business Administration (SBA), which is 
the coordinating agency for the SBIR programs, and 
the SBIR-granting federal agencies themselves have 
commonly used several key statistics to evaluate SBIR 
success. These include the number of SBIR applica-
tions, proposal success rates, total award numbers, 
participation by women and minorities, the percent-
age of first-time awardees, and the distribution of 
awards by state.
 Other attempts to evaluate SBIR success include 
government-sponsored surveys and research by 
university-based social scientists. A large number 
of federally commissioned surveys have been con-
ducted to determine SBIR success. These surveys 
have particularly focused on how well the programs 
have resulted in commercialization of SBIR-funded 
innovations. They include the seminal studies by the 
General Accounting Office in the 1990s and an ongo-
ing series of reports issued by the National Academies 
of Sciences, Engineering and Medicine (NASEM) 
and its operating arm, the National Research Council 
(NRC), beginning in 2008 (11-20). Together, these 
federally commissioned surveys have generated a 
voluminous body of evidence that the SBIR/STTR 

programs are indeed meeting their objectives.
 Efforts by university researchers to evaluate SBIR 
success have frequently drawn on the volumes of data 
generated by the government-sponsored surveys and 
focused on certain key indicators of success. These 
include a study of SBIR program success that used 
growth in the number of employees as the key indi-
cator (4); one that focused on new firm formation 
(22); one that used patenting as a proxy for success 
(6); and another that examined multiple indicators: 
patent output, growth in the number of employees, 
and success in attracting venture capital (2). 
 Other social scientists have evaluated the impor-
tance of factors that determine or contribute to SBIR 
company success. Factors examined include univer-
sity involvement in the SBIR project (24); private 
equity investment in the firm (8); prior research and 
development (R&D) experience with the technology 
being funded, the firm size, the size of the award, the 
principal investigator’s gender, and any university 
connections (7); the maturity of the firm, whether 
nascent or established (5); the commercial complex-
ity of the technology being developed (23); and the 
business background and gender of the company 
founder (1). 
 However, one shortcoming of most of the 
above-mentioned research is its reliance on data 
obtained from surveys with relatively low response 
rates and effectively non-random samples. For exam-
ple, in its first series of studies, the NRC started by 
randomly selecting 6,410 Phase II awards out of the 
more than 11,000 issued by the five major agen-
cies from 1992 to 2001. However, information was 
obtained on only 30 percent of the random sample 
and less than 17 percent of the total number of Phase 
II awards (14). The second series of NRC/NAS stud-
ies used a similar methodology and, again, because 
of relatively low response rates, obtained effectively 
non-random information on only a fraction of the 
target population of SBIR awards — 16 percent to 
22 percent (11-20). Random sampling is a well-es-
tablished method of surveying large populations. 
However, the effectiveness of this approach is under-
mined by low responses from the randomly selected 
population, such as those obtained in the NRC/NAS 
studies. These low, non-random response rates intro-
duce potential biases that can seriously compromise 
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 Table 1 shows the list of states that can be consid-
ered underserved using each of the three definitions. 
As this table demonstrates, 15 states qualify as 
underserved under all three definitions: Alaska, 
Arkansas, Idaho, Kansas, Kentucky, Louisiana, 
Maine, Mississippi, Nebraska, Nevada, North Dakota, 
Oklahoma, South Dakota, South Carolina, and West 

the validity of the survey results.
 One set of federally commissioned surveys that 
avoids this problem is a unique series of economic 
impact surveys undertaken by TechLink on behalf 
of the U.S. Department of Defense (DoD) and the 
National Cancer Institute (25-28). These studies sur-
veyed the entire target population of SBIR/STTR 
Phase II awardees and achieved response rates 
exceeding 90 percent. 
 In the most recent of these studies, featured in this 
article, TechLink completed a study in 2019 on the 
outcomes and impacts of nearly 17,000 DoD SBIR 
Phase II awards dating back to 1995 (25). This effort 
involved contacting all 4,412 companies that had 
received these Phase II awards and inquiring about 
the outcomes. It achieved a very high response rate, 
obtaining conclusive information on the commercial-
ization levels of 96 percent of the DoD SBIR Phase 
II projects in the survey population. 
 In analyzing the survey data, the research team 
noted that the underserved states appeared to be 
just as successful in commercializing the results of 
their SBIR research as the non-underserved states. 
This surprising observation stimulated the follow-up 
research presented in this article. To undertake this 
research, the TechLink team re-analyzed the DoD 
SBIR survey data and conducted an in-depth com-
parison of the SBIR commercialization results of 
companies in the underserved states to those in the 
high-award states. TechLink previously published a 
brief summary of the initial findings (29). Further 
research and extensive statistical analysis have eluci-
dated and strengthened those findings. This research 
reveals that, by most measures, underserved states 
consistently outperformed the high-award states. The 
full results of this analysis are presented here.

DEFINITIONS AND METHODOLOGIES
Defining Underserved States
 Despite their emphasis on engaging underserved 
states in SBIR research, neither Congress nor SBA 
has ever officially defined this term. In the absence 
of any official definition, we have evaluated the com-
parative commercialization outcomes of low-award 
versus high-award states using three commonly used 
definitions of underserved:

1) States that receive relatively fewer awards. 
We ranked all 50 states in terms of the total 
number of SBIR awards they received from 
FYs 2000 through 2018. The 25 states at the 
bottom of this list — the bottom 50 percent 
— were considered underserved. We refer to 
these states in this paper as low-award states. 
All others are labeled high-award states.
2) States that receive relatively fewer awards, 
adjusted for population. Because underserved 
states have smaller populations, they tend to 
have fewer small technology businesses apply-
ing for SBIR awards. To adjust for population 
differences, we ranked the 50 states by divid-
ing each state’s 2018 population by the total 
number of SBIR awards it had received from 
FYs 2000 through 2018. The bottom 25 states 
using this approach — those with the high-
est numbers of inhabitants per award — were 
considered underserved. We refer to these as 
population-adjusted low-award states. All oth-
ers are labeled high-award states.     
3) EPSCoR states. The National Science 
Foundation’s Established Program to Stimulate 
Competitive Research (EPSCoR) (formerly 
known as the Experimental Program to 
Stimulate Competitive Research), created 
in 1979 to address the unequal distribution 
nationwide of federal R&D grants, targets 
underserved states for additional funding. It 
represents the federal government’s original 
list of the nation’s underserved states and is 
often used by Congress and federal policymak-
ers in drafting science and technology policy. 
Since its origin, the EPSCoR list of partici-
pant states has periodically changed. We refer 
to these states as EPSCoR states and all others 
as high-award states.          
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Table 1. Underserved States Defined by Total Awards, Population-Adjusted Awards, and EPSCoR Status
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Virginia.
 Table 2 shows how the 50 states rank in terms of 
the total number of SBIR awards received during the 
FY 2000 to 2018 period. The 25 states highlighted 
at the bottom of the list, the low-award states with 

the fewest SBIR awards, are the underserved states. 
California, the top SBIR recipient state, received 
36,806 awards. By contrast, Alaska, at the very bot-
tom of the list, received only 93 SBIR awards. All the 
underserved states received fewer than 1,500 awards.

Table 2. Underserved States Defined by Total SBIR Awards

Note: Statistically significant outcomes are bolded.



 COMPARATIVE ECONOMIC OUTCOMES FROM SBIR FUNDING  391

 Table 3 shows how the 50 states rank when each 
state’s population is divided by the total number of 
SBIR awards received during the FY 2000 to 2018 
period. These are the population-adjusted low-
award states. States with smaller populations tend 

to have fewer technology firms eligible to compete for 
SBIR awards. Therefore, the number of inhabitants 
per award may provide a more accurate measure of 
whether a state is underserved than its total number 
of awards.

Table 3. Underserved States Defined by Total SBIR Awards per Population
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Selecting Metrics
 Defining underserved was one methodological 
challenge that this project faced in comparing the 
commercialization outcomes of the low-award ver-
sus the high-award states. A second challenge was 
determining the criteria to be used to evaluate com-
mercialization success. 
 The NRC and NAS addressed this problem in 
their extensive series of reports on the major fed-
eral SBIR programs (10-14). They concluded that 
the best approach was to use multiple criteria to 
address different components of SBIR commercial 
success. These included the percentage of SBIR proj-
ects that had “reached the market” — i.e., resulted in 
sales of new technology. For SBIR projects that had 
resulted in sales, they calculated the median and aver-
age sales as well as the percentage of projects falling 

into different tiers of sales (e.g., under $100,000; 
$100,000 to $499,000; $500,000 to $1 million; and 
over $1 million). Finally, the NRC/NAS studies dis-
tinguished between commercial sales to the private 
sector, sales to the federal government (including the 
U.S. military in the case of the DoD SBIR program), 
and follow-on R&D funding for further development 
of the SBIR-developed innovation.
 The present analysis follows the basic NRC/NAS 
approach and employs multiple criteria to compare 
the commercialization success of underserved versus 
high-award states. These criteria include the percent-
age of SBIR projects resulting in product or service 
sales, the median and average sales amounts, the 
percentage of commercialized projects with sales of 
at least $10 million, and the percentage with sales 
of at least $50 million. Median and average sales 
amounts were selected as criteria to capture the 

Note: Statistically significant outcomes are bolded.
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central tendencies of the award outcomes. Sales of 
at least $10 million and $50 million were selected to 
capture the incidence of positive outliers — the most 
successful SBIR projects. 
 This analysis also breaks out the sales results into 
four key categories: 1) total cumulative sales of new 
products and services based on the SBIR-developed 
technology; 2) sales to the private sector; 3) sales to 
the U.S. military, either directly or through defense 
contractors; and 4) sales of R&D services to further 
develop the SBIR technology:
 In sum, this paper uses 60 different measures to 
compare the DoD SBIR commercialization results of 

companies in the underserved states to those in the 
high-award states. The measures used include three 
different definitions of underserved, four different 
categories of sales for each definition, and five dif-
ferent sales criteria. 

Statistical Methods for Comparisons
 The data used in these analyses represent the eco-
nomic outcomes of the entire survey population of 
DoD SBIR Phase II awards on which information was 
obtained (a total of 96 percent of the 16,959 awards 
in the survey pool) rather than a random sample 
from a larger population. As a result, any difference 
between two metrics, no matter how small, is statis-
tically significant. However, the data used represent 

•  Total cumulative sales are the best single mea-
sure for determining overall commercialization 
success from an SBIR project.

•  Sales to the private sector provide an important 
measure of how the SBIR-developed technol-
ogy is benefiting the U.S. economy. 

•  Sales to the U.S. military are also important 
given that this analysis is focusing on the DoD 
SBIR program, which emphasizes developing 
new technologies for DoD use. 

•  Sales of R&D services to further develop the 
SBIR technology are another important mea-
sure of commercialization. The vast majority of 
the businesses receiving SBIR awards are small 
technology firms that sell their R&D services 
for specialized applications. 

the outcomes of the DoD SBIR/STTR Phase II awards 
issued from 1995 to 2018. In that sense, it is a sample 
of the larger universe of DoD SBIR Phase II awards 
established since the SBIR program was launched in 
1983. It is important to note that the actual proba-
bility associated with any observed difference within 
the surveyed population is 100 percent. The statis-
tical analysis helps us to understand how likely it 
is that these outcomes will also be found in similar 
populations.
 Median sales amounts were compared using 
Mood’s median test, which employs contingency 
tables and the chi-squared statistic to determine 
whether any of the medians differ significantly from 
their expected values. Average sales amounts were 
compared using a student’s t-test with log10 trans-
formed data because the distribution of all sales data 
were approximately log-normal. Variances were com-
pared using an F-test. However, when a high p-value 
indicated little evidence against equal variances, a 
t-test assuming equal variances was performed. 
 The 95 percent confidence limits for proportions 
were calculated for each metric expressed as a per-
centage. The confidence limits are reported as X 
+/- Y%, where the +/- amount is the range within 
which 95 percent of the observations from a random 
sample would be expected to fall. It is not always true 
that if two percentages are significantly different, their 
confidence limits do not overlap. However, this is a 
suitable indicator of differences for the purposes of 
this analysis.

RESULTS
 In this section, we analyze the commercialization 
outcomes of underserved versus high-award states 
for each of the following categories and criteria:
Low-Award States
 The low-award states identified in Table 2 are 

•  Definition of Underserved: Low-award 
states, population-adjusted low-award 
states, and EPSCoR states

•  Types of Sales Categories: Total cumula-
tive sales of new products and services based 
on the SBIR-developed technology; sales 
of new products and services to the com-
mercial sector; sales of new products and 



the 25 states that received the fewest SBIR/STTR 
awards from all federal agencies between FY2000 
and FY2018. In the TechLink study, these 25 states 
received a total of 997 Phase II SBIR/STTR awards 
from the DoD, which was 5.9 percent of those 
awarded during that period. It should be noted that 
in Table 4, there are 991, and not 997, awards listed. 
Six awards were removed due to incomplete data. 
Table 4 compares the number of DoD SBIR Phase II 
awards that achieved sales in the low-award states to 
the high-award states. 
  Table 5 shows that, by all five sales criteria, DoD 
SBIR projects in low-award states performed better 
than those in high-award states. A higher percent-
age resulted in sales — 63 percent versus 59 percent. 
The median sales amount in the low-award states 
was 45 percent higher than in the high-award states, 

and the average sales figure was 50 percent higher. 
Remarkably, the percentage of projects with sales 
of at least $10 million was 55 percent higher in the 
low-award states and the percentage having sales of 
at least $50 million was four times higher. All five of 
these measures were statistically significant.
 Table 6 shows that 35 percent of the awards in 
the low-award states achieved commercial sales ver-
sus 30 percent in the high-award states. The median 
sales amount in the low-award states was 140 per-
cent higher; the average sales amount was 53 percent 
higher. The percentage of awards in the low-award 
states with sales of at least $10 million was 150 per-
cent greater; the percentage of awards with sales of 
at least $50 million was 3.5 times greater. All of these 
results were statistically significant. 
 Table 7 data indicate that approximately 30 per-
cent of the DoD SBIR projects in the low-award states 
achieved sales to the U.S. military versus 27 percent 
in the high-award states. In addition, the median 
and average sales amounts in the low-award states 
were greater as were the percentage of awards gen-
erating sales of at least $10 million and $50 million. 
The findings again indicate that low-award states are 
outperforming high-award states from a commercial-
ization perspective. Among these findings, however, 
only the percent of awards with sales of at least $10 
million was statistically significant.

services to the U.S. military, either directly 
or through defense contractors; and sales of 
R&D services to further develop the SBIR 
technology

•  Commercialization Level and Sales 
Criteria: The percentage of SBIR projects 
resulting in sales and, for these projects, 
the median sales amount, the average sales 
amount, the percentage with sales of at least 
$10 million, and the percentage with sales 
of at least $50 million

Table 4. SBIR Awards with Sales by Low-Award States Compared to High-Award States by Sales Category

394 WALLNER ET AL.

Note: Statistically significant outcomes are bolded.



Table 5. Total Cumulative Sales Outcomes for High-Award and Low-Award States

Table 6. Commercial Sales Outcomes for High-Award and Low-Award States
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Note: Statistically significant outcomes are bolded.

Note: Statistically significant outcomes are bolded.



Table 7. Sales to the U.S. Military for High-Award and Low-Award States      

Table 8. R&D Sales Outcomes for High-Award and Low-Award States      

396 WALLNER ET AL.

Note: Statistically significant outcomes are bolded.

Note: Statistically significant outcomes are bolded.



 Table 8 compares the sales of R&D services result-
ing from DoD SBIR awards in the low-award and 
high-award states. Low-award states continued to 
outperform the high-award states by all measures. 
However, the differences are minimal. Only the dif-
ference in the median sales amounts — $870,877 in 
the low-award states versus $694,137 in the high-
award states — is statistically significant.

Population-Adjusted Low-Award States 
 The population-adjusted low-award states iden-
tified in Table 3 are the 25 states that received the 
fewest SBIR awards from all federal agencies between 
FY2000 and FY2018 adjusted by population. To 
develop the list of states in Table 3, the research team 
ranked the 50 states by dividing each state’s 2018 pop-
ulation by the total number of SBIR awards it had 
received from FYs 2000 through 2018. The list of 
underserved states using this approach has 19 states 
in common with the basic low-award states.
Table 9 shows the number of awards in each sales 
category for which companies reported any amount 
of sales. The low-award states cohort, using a pop-
ulation-adjusted definition, includes 2,549 awards 
— significantly more than the 991 within the 25 basic 

low-award states category. This comparison shows the 
value of using different definitions of underserved 
in this analysis.
 Table 10 shows that commercialization rates 
were statistically the same — 59 percent in the high-
award states versus 58 percent in the low-award 
states. However, in all other measures, the popu-
lation-adjusted low-award states outperformed the 
high-award states by substantial and statistically sig-
nificant margins. 
 Table 11, focusing on commercial sector sales, 
reveals a similar pattern. High-award states commer-
cialized at a slightly higher rate, but this difference 
was not statistically significant. By all other mea-
sures, low-award states outperformed the high-award 
states. Differences were both substantial and statis-
tically significant for the median and average sales 
of low-award states compared to high-award states. 
The same was true for the percentages of awards with 
sales of at least $10 million and $50 million.
 Table 12 reveals that 28 percent of the awards in 
each group led to sales to the U.S. military. Low-award 
states achieved greater median and average sales; 
however, the difference in both cases was not statis-
tically significant. With regard to the percentages of 

Table 9. SBIR Awards with Sales by Sales Category for Population-Adjusted Low-Award and High-Award States
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Note: Statistically significant outcomes are bolded.



Table 10. Total Cumulative Sales Outcomes for Population-Adjusted High-Award and Low-Award States

Table 11. Commercial Sales Outcomes for Population-Adjusted High-Award and Low-Award States

Note: Statistically significant outcomes are bolded.
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Note: Statistically significant outcomes are bolded.



Table 12. Sales to the U.S. Military for Population-Adjusted High-Award and Low-Award States

Note: Statistically significant outcomes are bolded.

Note: Statistically significant outcomes are bolded.

Table 13. R&D Sales Outcomes for Population-Adjusted Low-Award and High-Award States     
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awards with sales of at least $10 million and $50 mil-
lion, low-award states outperformed the high-award 
states by small but statistically significant margins.
 Table 13, focusing on sales of R&D services, shows 
that 40 percent of the awards in each cohort achieved 
sales. Low-award states outperformed high-award 
states in median sales, average sales, and sales of 
at least $10 million. Among these three measures, 
the differences in median and average sales were 
statistically significant. High-award states slightly 
outperformed low-award states on awards with sales 
of more than $50 million (in fact, there were no low-     
award states in this category); however, this difference 
was not statistically significant. 

EPSCoR States
 The EPSCoR program currently includes 24 states 
compared to 25 in the other two underserved state 
definitions. Table 14 compares the number of awards 
in the TechLink study in the EPSCoR and high-award 
states, showing the number of awards in each sales 
category for which companies reported any amount 
of sales. The EPSCoR states cohort includes 1,627 
awards — significantly less than the 2,549 awards in 
the population-adjusted low-award states category 
but more than the 991 awards in the basic low-award 
states. Again, this highlights the value of using differ-
ent definitions of underserved for analytical purposes. 
 Table 15 shows that EPSCoR States had a 

Table 14. Awards with Sales by Sales Category for EPSCoR and High-Award States

significantly higher percentage of SBIR awards that 
achieved sales — 67 percent versus 58 percent. By 
contrast, the average sales amount for high-award 
states was higher and the difference was statistically 
significant. There were no significant differences 
between the two groups for median sales or sales 
of at least $10 million. By contrast, EPSCoR states 
had nearly twice as many awards with sales of at 
least $50 million — a difference that was statistically 
significant.
 Table 16 data reveal that EPSCoR states achieved 
significantly higher rates of awards with commercial 
sector sales of any amount and sales of at least $50 
million. High-award states had higher median sales 
although the difference was not statistically signifi-
cant. High-award states also had greater average sales, 
and this difference was statistically significant. There 
was no statistically significant difference between the 
two groups in terms of sales of at least $10 million 
although the EPSCoR states percentage was slightly 
higher.
 Table 17 compares sales to the U.S. military for 
awards in both EPSCoR and high-award states. 
EPSCoR states outperformed high-award states by 
a statistically significant margin for awards result-
ing in sales. In all other measures, high-award states 
outperformed EPSCoR states although only the dif-
ference in average sales was statistically significant.
 Table 18, which focuses on sales of R&D services, 
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Table 15. Total Cumulative Sales Outcomes for EPSCoR and High-Award States 

Table 16. Commercial Sales Outcomes for EPSCoR and High-Award States      

Note: Statistically significant outcomes are bolded.

Note: Statistically significant outcomes are bolded.
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Table 17. Sales to the U.S. Military for EPSCoR and High-Award States     

Table 18. R&D Sales Outcomes for EPSCoR and High-Award States

Note: Statistically significant outcomes are bolded.

Note: Statistically significant outcomes are bolded.
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shows that EPSCoR states had a statistically signifi-
cant and substantially higher commercialization rate 
— 45 percent versus 39 percent. In all other mea-
sures, EPSCoR states performed as well or better 
than high-award states but not by statistically sig-
nificant amounts.

CONCLUSION
 This research project has compared the commer-
cialization success of DoD SBIR Phase II projects 
in underserved states to those in high-award states. 
To undertake this study, the research team drew on 
data generated by the comprehensive 2019 TechLink 
economic impact study of the DoD SBIR program. 
A total of 60 different measures were used to com-
pare the relative success of the two different cohorts. 
These measures included three different definitions of 
underserved (low-award states, population-adjusted 
low-award states, and EPSCoR states) four different 
categories of sales for each definition (total cumu-
lative sales, sales to the commercial sector, sales to 
the U.S. Military, and sales of R&D services), and 
five different sales criteria (percent of SBIR projects 
resulting in sales, median sales amount, average sales 
amount, percent with sales of at least $10 million, 
and percent with sales of at least $50 million). 
 Analysis showed that underserved states con-
sistently outperformed high-award states in 
commercializing the outcomes of their DoD SBIR 
Phase II projects. In fact, on 47 of the 60 different 
measures — 30 of which were statistically significant 
for low-award states — the low-award states outper-
formed the high-award states. On only 10 of the 60 
measures did the high-award states show superior 
results, and only three of these results were statisti-
cally significant. (The two groups were tied in three 
cases.)
 Moreover, under all three definitions of under-
served, the low-award states outperformed the 
high-award states. They also generally outperformed 
the high-award states in all four sales categories. The 
underserved states also had larger median and aver-
age sales per award as well as greater numbers of 
awards achieving sales in the outlier range — those 
with sales of at least $10 million and of at least $50 
million. In fact, in 20 of the 24 comparisons of the 
two cohorts in terms of awards achieving these high-
level sales, the underserved states were superior. 

 These results strongly support the argument that 
SBIR program efforts to assist firms in low-award 
states are a sound investment. However, they also 
highlight the need for further research. In particu-
lar, why do states with fewer awards, fewer awards 
per capita, and the disadvantages that qualify them 
for underserved status perform better at converting 
their SBIR awards into commercial success? One 
possible answer is that in more sparsely populated 
states, with fewer technology firms in the overall 
population, economic development and SBIR out-
reach efforts (both federal and state) are more likely 
to exist and can be more effectively focused. 
 A second possible explanation is that in recent 
years, support mechanisms from the SBA and the 
Economic Development Administration have resulted 
in additional assistance and success for companies 
in underserved states. For example, it’s quite possi-
ble that the SBIR/STTR Road Tours in underserved 
regions and states drive economic development for 
companies residing in these regions. Furthermore, 
online resources (such as the digitalization of SBIR 
outreach) might have resulted in additional economic 
developments and impacts though that analysis was 
beyond the scope and resources of this study.
 The results of this research project also have 
important implications for theories of innovation. 
For example, “innovation cluster” theory (21) empha-
sizes the competitive advantages of certain favored 
locations — those with geographic concentrations of 
interconnected technology firms located near major 
research centers and ready access to venture capital, 
suppliers, customers, and complementary industries. 
This widely accepted theory would seemingly predict 
that the high-award states would outperform the rest. 
The results of the present research project suggest 
that, for still unknown reasons, innovation cluster 
theory does not fully capture innovation occurring 
in the United States today.
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