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The Air Force and Navy recently commissioned economic impact studies of their Small Busi-
ness Innovation Research (SBIR) and Small Business Technology Transfer (STTR) programs, 
which provide funding to U.S. small businesses to promote technological innovation. The 
studies focused on Phase II contracts completed during the 2000 to 2013 period. These were 
the first comprehensive economic impact surveys of any federal agency SBIR/STTR programs. 
The studies provided conclusive information on the outcomes of well over 90% of the Phase 
II contracts. IMPLAN software was applied to company survey results to estimate overall im-
pacts on the U.S. economy. Analysis revealed that both programs have had impressive national 
economic impacts. However, these studies significantly understate their contribution to the 
national economy because a substantial portion of the total economic outcomes will occur in 
the future. This paper demonstrates a conservative, statistically based methodology for esti-
mating the future sales that can be expected from already-funded Air Force and Navy SBIR/
STTR projects after the date of the company surveys. Application of this methodology shows 
that, for projects that have not yet generated product sales, an estimated additional 10% will 
eventually result in commercial products. For projects with products that have already reached 
the marketplace, total product sales will eventually be 83% greater than the totals reported at 
the time of the surveys. With the addition of the missing future sales, the total economic impact 
from the Air Force and Navy programs will ultimately be 51% greater than was reported. The 
new analysis estimates that every dollar invested in Air Force and Navy SBIR/STTR Phase II 
projects will eventually return $22 in economic activity.
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INTRODUCTION
Programs to encourage the commercialization of 

innovative technologies are an increasingly valuable 
tool in the policymaker’s toolkit for encouraging 
economic growth. Small companies generate more 
patents and hire more engineers and scientists than 

major corporations. Further, the corporate behe-
moths of the future will emerge from the ranks of 
today’s small businesses. The firms that today dom-
inate the stock market—Apple, Google, Facebook, 
and Amazon—were all founded after 1980. Other less 
well-known but important tech firms are also recent 
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creations. Illumina, for example, which powers most 
genetic screening worldwide, was founded in 1998.

The national Small Business Innovation Research 
(SBIR) and Small Business Technology Transfer 
(STTR) programs (started in 1983) are the premier 
mechanisms through which the federal govern-
ment funds research and development (R&D) by 
U.S. small businesses. These programs, primarily 
operating through the five largest research agen-
cies, Department of Defense (DoD), National 
Institutes of Health, National Science Foundation, 
National Aeronautics and Space Administration, 
and Department of Energy, disburse about $2 billion 
annually to fund around 4,000 small business R&D 
projects. Funding is typically $150,000 for a feasibil-
ity phase (Phase I) and $1.5 million for a research 
phase (Phase II). These awards are highly competi-
tive: Only around 15% of applications receive Phase I 
awards although the success rate increases to around 
50% for Phase II awards.

It is relatively easy to track the amount of fed-
eral government support provided by SBIR/STTR 
programs in the form of awards made and funding 
disbursed. But finding out what resulted from the 
projects they supported, and the long-term impact 
of that support, is a different and much more diffi-
cult matter.

Efforts to evaluate program outcomes have largely 
relied on case studies of successful projects and, more 
recently, on large-scale surveys of awardee compa-
nies. Prior research is well summarized in reports by 
the National Academies of Sciences, Engineering, 
and Medicine (1-7), the affiliated National Research 
Council (8-20), the Government Accountability 
Office (21-25), and others (26-30). The National 
Academies and National Research Council broke 
new ground in evaluating the nation’s SBIR/STTR 
programs and in deploying large-scale surveys to 
gather data on outcomes from the five largest fund-
ing agencies (1-20). 

Subsequently, TechLink was commissioned by 
DoD to undertake more intensive surveys of the 
Air Force and Navy SBIR/STTR programs (31,32). 
The TechLink surveys focused on Air Force and 
Navy Phase II projects that ended during the 2000 
to 2013 period. Together, these two surveys obtained 
approximately 6,700 responses (at one response per 

project), accounting for nearly 93% of all 7,216 Phase 
II projects funded by Navy and Air Force during this 
time period. IMPLAN economic impact assessment 
software was applied by the University of Colorado, 
Boulder, to the large datasets from these two sur-
veys to estimate the total economic impacts. What 
resulted were the first-ever comprehensive economic 
impact studies of any federal SBIR/STTR programs. 

In addition to providing conclusive information on 
the outcomes of nearly 93% of the Air Force and Navy 
SBIR/STTR Phase II projects completed during the 
2000 to 2013 study period, the two economic impact 
studies enabled the research team to estimate the 
future sales of these 7,216 projects. Using the contract 
start date for each R&D project, the research team 
calculated the elapsed time between the granting of 
a Phase II award and the time of the survey. Then, 
by applying statistical analysis of the sales results for 
all of the projects for each elapsed year (EY) of the 
study period, the research team was able to obtain a 
well-informed estimate of the likely future sales of 
products emerging from the projects under review. 
The approach described in this paper provides at 
least a preliminary solution to what can be termed 
the “surveyor’s dilemma”: the fact that surveys cap-
ture only outcomes that have already taken place. 

THE SURVEYOR’S DILEMMA
Surveys are powerful tools for exploring outcomes 

in programs such as SBIR/STTR. They allow research-
ers to probe deeply into program processes (how well 
the program worked for recipients) and to gather data 
about outcomes that only the awardees can provide. 
Currently, they are a primary source of data about 
program outcomes, providing the data on which 
both the National Academies and TechLink reports 
were based.

At the time of these surveys, approximately half 
of all projects had resulted in a successful technol-
ogy (measured by product sales and/or R&D sales to 
further develop the technology for specialized appli-
cations). The TechLink surveys found that companies 
reported total combined sales related to SBIR/STTR 
projects of about $29 billion—an average of $3.8 
million per project. These outcomes were the basis 
for estimates of overall economic impact from the 
Navy and Air Force SBIR/STTR programs: TechLink 
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estimated that the overall economic output was about 
$92 billion.

These are impressive results. But are they really a 
complete picture of the programs’ commercial out-
comes? The surveyor’s dilemma emerges directly 
from the intrinsic nature of surveys: They collect 
outcomes data at a single point in time and are 
necessarily retrospective in nature. But outcomes—
especially from innovation-support programs—may 
take years or even decades to fully roll out. 

There is a considerable literature on technological 
diffusion and a more recent and smaller literature 
on the “time to market” for innovative products. 
The many case studies completed for the National 
Academies reports on SBIR/STTR (1-7) provide con-
vincing evidence that for some innovative products, 
there is a very long pre-revenue gap before the new 
product reaches the market. While we are accustomed 
to the almost-instant deployment of apps and soft-
ware from Silicon Valley, most products usually take 
much longer, emerging after an exhaustive process 
of R&D, prototyping, product design, market test-
ing, design improvement, and then eventual product 
launch. For products in some especially slow-cycle 
sectors, such as materials or therapeutics, a new prod-
uct can take 20 years to reach the market.

This, then, is the first part of the surveyor’s dilemma: 
A survey taken at a single point in time does not 
capture outcomes from products that reach the mar-
ket after the survey has been completed. Innovative 
products with long product development cycles are 
especially prone to this kind of underestimate. We 
will show that the TechLink surveys captured only 
about 80% of the eventual saleable products facili-
tated by the Phase II projects because the remaining 
20% will come to market after these surveys were con-
ducted. Including them will increase the number of 
projects with product sales by about 24%.  

The second part of the surveyor’s dilemma is 
even more important. All products have a natural 
life cycle: They reach the market, gain traction over 
time, achieve a sales peak, experience sales decline, 
and eventually become obsolete. This is an entirely 
normal trajectory for any product, but it poses a 
second challenge for the surveyor. Because surveys 
are administered at a single point in time, they cap-
ture products that are at all points along the product 

cycle: some that are nearing obsolescence, some that 
are mature and near peak sales, some that are still 
gaining traction, and others that have barely reached 
the market. Thus, a snapshot taken at a single point 
in time will understate total outcomes for the entire 
collective product cycle. The understatement will 
be small for products reaching the end of their life 
in the marketplace but may be very large for prod-
ucts at earlier stages of the cycle. Our analysis of the 
projects covered by the TechLink surveys conserva-
tively estimates that 45% of the total eventual sales 
are missed because the surveys only capture past 
sales. Including these future sales will increase total 
product sales by nearly 83%.

These two issues—the exclusion of products that 
have not yet reached the market and the underesti-
mation of outcomes for products that are already in 
the marketplace—together constitute the surveyor’s 
dilemma for accurately assessing outcomes from 
innovation programs such as SBIR. The question, 
then, is how to solve this dilemma.

USING THE PAST TO ESTIMATE FUTURE 
OUTCOMES

The TechLink studies provide a valuable oppor-
tunity to address the surveyor’s dilemma. The more 
than 6,700 responses are enough to statistically esti-
mate both the missing future sales from products that 
have not yet reached the marketplace and the miss-
ing future sales from products already on the market. 

Conceptually, the solution is embedded in the 
problem: We know that for a period after the com-
pletion of SBIR/STTR contracts in any given year, 
both the percentage of projects that reach the mar-
ket and the sales generated by those projects in the 
market continue to grow. In fact, they probably con-
tinue to grow for a long time.

However, for typical projects, the commercializa-
tion and sales period is shorter. So, we would expect 
that as we look at more-recent projects on a year-by-
year basis, a declining percentage of contracts will 
have resulted in products that reached the market—
fewer for projects that ended in 2012 than in 2010, 
fewer for 2010 than for 2008, and so on. Total sales 
will decline as well, with an inverse ratio between 
newness of the project and the size of the sales.

These declining curves provide us with a solid basis 



GASTER ET AL.52

for estimating future outcomes. Using sales data from 
older projects, we can estimate the sales that more 
recent projects are likely to make in the future.

These projections allow us to account for the miss-
ing future sales and address the surveyor’s dilemma 
by estimating the 1) number of products that will 

eventually reach the market, 2) the sales that these 
products will eventually generate, and 3) the total 
amount of sales that products already in the market 
will accrue over time. In the process, we will achieve 
a much more complete estimate of the total impact 
of the Air Force and Navy SBIR/STTR programs.

Table 1. SBIR/STTR Projects and Commercialization Rate by Elapsed Year
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ESTIMATING THE PERCENTAGE OF PROJECTS 
THAT WILL EVENTUALLY REACH THE MARKET

Generating the first dollar in sales is a major 
achievement for a new technology development 
project. Huge technical barriers usually need to be 
overcome, at least one customer must be identified 
and acquired, and a saleable product (as opposed 
to a prototype) must be developed and delivered. 
Overcoming these and other barriers takes time. The 
percentage of projects with new marketable technol-
ogies increases gradually until all the SBIR-funded 
projects that are going to reach the market eventu-
ally do.

Categorizing the already-available information is 
the first step in estimating the number of projects in 
any given annual cohort that will eventually result in 
products that reach the marketplace. Aggregate data 
from the existing TechLink surveys revealed the per-
centage of Phase II projects, clustered by start date, 
that led to sales of products or services.  

It would be convenient if a review of data in the 
Air Force and Navy SBIR/STTR surveys generated a 
smooth curve showing progressively greater market 
penetration with the increase in elapsed time since 
the contract ended. However, prevailing conditions 
both in the wider economy and in the DoD acquisi-
tions marketplace change from year to year, and this 
is reflected in somewhat erratic movements around 
the trend. Further, the nature of the technology being 
developed plays a major role in the speed of market 
penetration. For example, new software can enter the 
market rapidly, while medical technology is exceed-
ingly slow to commercialize. 

To smooth out the trend and also to add data points, 
we adopted a two-track approach. First, we aggre-
gated the data from all the records in the Air Force 
and Navy surveys, including the 6,700 responses. To 
ensure compatibility, we labeled each project based 
on the number of years that had elapsed between the 
start date of the project and the year the survey was 
administered (2014 for Air Force and 2016 for Navy). 

We then excluded projects from EYs 1 and 2 and 
also from years beyond EY 16. These EYs were rep-
resented by too few responses to provide significant 
statistical comparisons. Sales of products resulting 
from those years’ projects will later be incorporated 
in our overall projections; however, for statistical 

reasons, they have been omitted from the initial cal-
culation of future sales rates. After selecting data 
from the relevant years, we calculated the percent-
age of SBIR/STTR projects generating products that 
reached the market in each year. The results, shown 
in Table 1, distribute 7,216 projects by EY. 

Next, we conducted a linear regression analysis of 
the percentage of projects (between EYs 3 and 16) 
reporting sales. EY was the fixed (X) variable, and 
the percentage data was the random (Y) variable. 
The analysis produced a linear, increasing trend, sig-
nificant at p < 0.0001, showing increasing sales over 
the time period (see Figure 1). Confidence limits 
(CLs) for mean predicted values were calculated, but 
only the 95% CLs are shown on the plot (80% CLs 
virtually overlapped with the 95% CLs). Residuals 
did not show any trend, indicating that the assump-
tions of linear regression were satisfied. Despite some 
variability in the data, the slope is an unbiased quan-
titative indicator of increasing post-project sales over 
the range of years in this analysis. The trend explained 
about 75% of the variation in the data (r2 = 0.752). 

We believe that the linear model used represents 
the most relevant and conservative approach given 
the lack of a longer time series, the relatively small 
number of data points (representing the percentage 
of SBIR/STTR projects achieving sales for each EY), 
and the general principle of parsimonious data mod-
eling. A more highly specified model (e.g., quadratic) 
might explain more of the variation within the trend, 
especially with tailing-off of the percentage of firms 
with sales in later years of our dataset. However, fur-
ther research and additional data would be necessary 
for effective use of a more highly specified model. 

Figure 1. Percentage of SBIR/STTR projects resulting in sales, by EY.
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 Figure 1 shows some variation around the trend, 
as expected. However, it also shows that the trend 
is positive, i.e., that the percentage of SBIR/STTR 
projects generating products that reach the market 
continues to grow year after year from EY 3 through 
EY 16. Projects at EY 16 are predicted to reach the 
market at a rate that is 14 percentage points higher 
than EY 3. Confidence levels for these results are 
shown in Figure 2.

 

Predicted outcomes were next applied to the select 
years of Air Force and Navy SBIR Phase II recip-
ients. Based on the predicted market entry rates, 
we estimate that an additional 521 projects will be 
commercialized after sixteen years (an increase of 
24.1%). As a result, we expect 37.2% of all projects 
to eventually produce a product generating sales (up 
from 30.0%).  

ESTIMATING FUTURE SALES FOR PROJECTS 
THAT HAVE ALREADY REACHED THE MARKET 
 SBIR/STTR projects that reach the market con-
tinue to grow their sales over time (in some cases 
long after the date of the survey), and, consequently, 
projects completed relatively recently have yet to 
experience the bulk of their sales. However, these 
future sales are not included in the results captured 
by the TechLink surveys (or, indeed, any other sur-
veys). To estimate these future sales, we began by 
combining results from the Air Force and Navy sur-
veys. We then calculated the total sales for all projects 

that reported at least $1,000 in total sales. Table 2 
shows total reported sales by EY. These represent 
just product sales and do not include follow-on R&D 
contracts, which can be considered sales of R&D ser-
vices by the involved companies. 

 Preliminary analysis indicated that the sales data 
were approximately log-normally distributed (many 
records with low sales tailing off to a few records 
with very high sales), so these data were log10 trans-
formed before analysis. A linear regression analysis 
was conducted, with EY as the fixed (X) variable and 
the transformed sales data as the random (Y) vari-
able. The analysis produced a significant (p << 0.0001) 
positive slope representing the trend of increasing 
sales over the time period. 
 Between EY 3 and EY 16 (the start and end points 
for this analysis), we find that, overall, there is a pos-
itive relationship between the number of EYs since 
the end of the project and the total sales reported for 
the project. Based on this analysis, we can predict 
future total sales for projects by EY, as described in 
Figure 3.
 As expected, reported sales are highly variable, and 
this variability means that the regression explained 

Figure 2. Predicted percentage of SBIR/STTR projects that will 
result in products that achieve sales by EY and confidence level.

Table 2. SBIR/STTR Projects and Reported Sales by EY
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only a small proportion of the variation. The adjusted 
r2 was 0.043, meaning that the trend accounted for 
only 4.3% of the total variation. This is unsurpris-
ing. A large number of small positive outcomes and 
a few very large successes define the universe of SBIR 
outcomes. Graphic analysis of the residuals, i.e., the 
de-trended sales data, shows linearity and an approx-
imation to a normal frequency distribution, both 
requirements of linear regression (see Figure 4).

 CLs for the mean sales at each EY were com-
puted at 80% and 95% levels of confidence. Predicted 
sales and CLs were plotted in logarithmic units and 
back-transformed so they could be tabulated in dollar 
units. The CLs were reasonably narrow at the center 

of the distribution, i.e., EYs 7 to10, but increased 
toward the extremes (see Figure 5).

 Of course, total sales do not suddenly come to 
a crashing halt at the end of EY 16. For some proj-
ects, sales will continue, and total sales will continue 
to increase as more EYs are added to the model. A 
survey inevitably misses outcomes achieved after the 
date of the survey. As Figure 6 shows, these missed 
outcomes include more than half of the sales from 
projects surveyed even 10 years after the project was 
initiated.

 

These missed outcomes translate directly into dollars. 
However, SBIR/STTR program outcomes are heav-
ily influenced by the impact of outliers—projects 

Figure 3. Predicted future sales from SBIR/STTR projects by EY, 
utilizing regression model estimates.

Figure 4. Residual plots for predicted future sales of SBIR/STTR 
projects.

Figure 5. Predicted sales from SBIR/STTR projects by EY, with 
confidence levels.

Figure 6. Percentage of total estimated sales from SBIR/STTR 
projects not captured by the company surveys utilizing a regres-
sion model.

Source: TechLink data and authors’ calculations
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that generate hundreds of millions or even more 
than a billion dollars in total sales. Efforts to calcu-
late the year-on-year growth in sales using average 
sales would simply ensure that outliers dominated 
the resulting model. In the section above, we used 
a statistically appropriate methodology to sharply 
limit the impact of big winners. Using logs, we esti-
mated the rate of change of sales over time. However, 
we now also need to account for the huge impact of 
outliers on total program outcomes. These outliers 
represent the economic “home runs” that all R&D or 
investment programs aspire to achieve. Consequently, 
when estimating total impacts, we need to use total 
sales by year as our base metric and then apply the 
percentages shown in Figure 6 to each year above 
to estimate missing sales by EY. The resulting esti-
mated future sales among contracts in each EY are 
shown in Figure 7.

 Several points in Figure 7 are worth noting. First, 
total additional sales grow during EYs 3 to 11, as 
sales continue for many projects during this period. 
Additional sales for EY 3 are small because only a 
few of these projects report reaching the market. 
EYs 4, 6, and 8 appear to be positive outlier years, 
which reflects the reality that some contracts end-
ing during these years happened to generate very 
positive results. Given the highly skewed nature of 
outcomes for small innovative firms generally, this 
is not surprising: A relative handful of projects gen-
erate a large share of total results, and a number of 

these big winners can be clustered in a single year. 
Variable outcomes are to be expected. Projects gen-
erating substantial revenues in EYs 4, 6, and 8 can 
be expected to generate further substantial revenues 
thereafter.
 By EY 11, most projects have matured, so addi-
tional sales are no longer rising at the same rate, and 
the growth in total additional sales tails off through 
EY 16 as more and more projects become obsolete. 
 Total estimated future sales are substantial. The 
Air Force and Navy surveys identified $16.82 billion 
in total sales for EYs 3 to 16 (31,32). The total esti-
mated future sales for projects already in the market 
(and not captured by the surveys) is $13.88 billion. 
Thus, our best estimate is that the Air Force and Navy 
SBIR/STTR Phase II projects will eventually generate 
nearly $31 billion in total sales. That $13.88 billion 
increase represents 45% of the eventual total.  

SALES FROM PROJECTS EXPECTED TO REACH 
THE MARKET
  We can now use the two estimates above—how 
many additional projects are expected to reach the 
market and eventual predicted total sales per proj-
ect—to estimate future sales for projects that reach 
the market after the date of the survey. The estimated 
521 additional projects expected to achieve product 
sales are distributed by EY. As we have developed a 
value for predicted sales by EY, these two estimates 
can be combined to predict total sales for projects 
eventually expected to reach the market. The result-
ing estimate of these sales is $1.3 billion. The total 
growth in overall sales is illustrated in Figure 8.Figure 7. Total estimated sales from SBIR/STTR projects not cap-

tured by the company surveys (“future sales”).

Source: TechLink data and authors’ calculations

Figure 8. Reported sales, additional predicted sales of existing 
SBIR/STTR-derived products, and predicted sales from new SBIR/
STTR-derived products from completed Phase II projects.
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  For each EY, the blue portion of the bar illus-
trates the aggregate sales amounts reported in the 
surveys. The orange portion shows the predicted 
future sales (“missing sales”) for SBIR/STTR proj-
ects with products already on the market. The grey 
portion represents future sales expected from SBIR/
STTR projects that had not yet resulted in products 
at the time of the survey. Future sales represented 
here, totaling $13.88 billion, amount to an almost 
83% increase over the total sales of $16.82 billion 
directly captured by the surveys. 

IMPLICATIONS FOR ECONOMIC IMPACT 
ANALYSIS
 Economic impact studies provide an estimate of 
the ripple effects of spending within the economy. 
These ripple effects are a clear response to business 
activity (in this case, originating with SBIR/STTR 
awards), and economic impact studies quantify them, 
principally in terms of dollars and jobs, for the ben-
efit of policymakers and stakeholders.
 The IMPLAN economic impact modeling tools 
used in the Air Force and Navy economic impact 
studies estimated the extent to which sales of products 
derived from SBIR/STTR-funded research (direct 
effects) generated both indirect and induced effects 
or impacts. Indirect effects are caused by increases 
in inter-industry transactions, and induced effects 
are the result of greater household spending by the 
labor force affected by the increases in direct sales 
and inter-industry transactions. The ratios between 
direct effects and the other measures are referred to 
as the “multipliers.”
 We projected the indirect and induced effects of 
estimated future sales on the national economy by 
applying the same multipliers used in the previous 
studies. Doing so allows for a quick estimate of the 
total economic impacts, including the ripple effects 
of future sales. 
 Before developing these new impact estimates, 
however, we estimated future sales from awards fall-
ing outside of EYs 3 to 16. As previously mentioned, 
projects beginning in EYs 1 and 2 and older than EY 
16 were left out of the earlier calculations due to the 
statistically inadequate number of survey responses 
in those years. Despite the relatively low number of 
responses, those years include significant sales num-
bers—a total of $5.09 billion. To be more accurate in 
our economic impact estimates, we projected future 

sales for projects in those outlier years, which are 
based on the reported product sales.
 The total amount of sales reported in the Air Force 
and Navy SBIR/STTR surveys—across all EYs—was 
$21.91 billion. The $28.86 billion shown in Table 3 
includes these sales combined with $6.95 billion in 
follow-on R&D funding. Of the $21.91 billion in 
product sales, $5.09 billion was reported by compa-
nies for projects not falling within EYs 3 to 16.
 The previously presented future sales estimate of 
$13.88 billion was derived from the $16.82 billion in 
product sales from EYs 3 to 16, increasing the over-
all sales number by nearly 83%. Applying that same 
rate of increase to the outlier years’ $5.09 billion sales 
figure yields additional future sales of $4.20 billion. 
 By combining both future sales estimates, we 
determined that total direct impacts, including future 
sales, are $18.09 billion higher than reported in the 
Air Force and Navy studies. Added to the original 
impact data, this raises the total direct impacts to 
$53.20 billion. Table 3 shows the direct effects as well 
as the estimated economic impacts associated with 
them.
 The “additional estimated effects” are all based on 
the estimated $18.09 billion in future sales. The indi-
rect and induced effects of the new estimates were 
created using the multipliers from the previous stud-
ies. Including future sales and their impacts raises 
the total economic impact of these two SBIR/STTR 
Phase II programs to approximately $139 billion in 
output, 663,000 job-years, 46,000 annual jobs, and 
$45 billion in labor income.   
 As discussed above, the higher projected total sales 
figures translate directly into higher employment, 
labor income, and total output. However, the overall 
program inputs (Phase II award expenditures) and 
volume of follow-on R&D have remained the same. 
This is because, while total sales have increased, the 
original Air Force and Navy Phase II investments 
have not. Also, future sales of R&D services have not 
been considered. As a result, the increase in total eco-
nomic impact is lower than the almost 83% increase 
in additional product sales that can be anticipated in 
the future. 
 Table 4 compares the original, aggregated impact 
estimates from the previous studies with those gen-
erated by the new methodology used in this paper. 
This table shows that the Air Force and Navy SBIR/
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Table 3. SBIR/STTR Program Economic Impacts: Reported, Estimated, and Total Sales  
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STTR projects previously surveyed should eventually 
generate $47 billion more in economic activity than 
was previously estimated. In addition, these projects 
can be expected to create at least 15,000 additional 
permanent jobs. Overall, this table shows that for all 
four of the major categories—output, employment 
(job-years), annual jobs, and labor income—the new 
estimates are 49% to 51% higher than those previ-
ously reported. 
 Looking at program return on investment (ROI), 
this analysis shows that the investment of $6.25 bil-
lion in the Air Force and Navy SBIR/STTR programs 
generated total economic output of $139 billion, an 
economic ROI of 22:1. This is an increase of 51% 
over the previously reported ROI of 15:1, calculated 
without considering future sales.
 These estimates of future economic impacts are 
very conservative for several reasons. First, the nearly 
83% rate of increase was based on projects from three 
to 16 years old at the time of the surveys. Applying 
that rate to projects from EYs 1 and 2 severely under-
estimates the earning potential of those projects. 
Moreover, these methods assume the product life 
cycle ends at 16 years, but for a significant number 
of projects, sales will continue well beyond that. 
  Also, these future sales estimates are based only on 
product sales and do not consider the nearly $7 billion 
in follow-on R&D funding, which represents sales 
of R&D services by the SBIR companies. Follow-on 
R&D funding (to further develop the technologies 
developed with the initial Air Force and Navy SBIR/
STTR Phase II contracts) is certain to increase over 
product development life cycles. However, our study 
does not estimate this change.  
 Other factors work to understate the full impact 

of the Air Force and Navy SBIR/STTR programs. For 
example, some companies working on classified proj-
ects refused to provide sales data even though other 
sources indicated that these sales were substantial. 
And sales figures from companies that were acquired 
by large corporations (often because they had valu-
able contracts or technologies) were harder to obtain. 
Approximately three-fourths of the acquiring com-
panies were not willing to provide sales data. Finally, 
spinout companies created by the SBIR recipient com-
panies also were much less responsive to requests for 
sales figures. So, the estimates presented here sig-
nificantly understate the total sales of new products 
derived from the Air Force and Navy SBIR/STTR 
investments. These total sales are likely to be sub-
stantially greater than the results estimated by the 
methodology in this study.
 We believe that the methodology used in this 
paper for estimating future sales can be productively 
applied to other surveys aimed at assessing economic 
outcomes and impacts from SBIR/STTR and similar 
innovation programs. We expect this methodology 
and related estimates of future sales to continue to 
be refined by additional research.
 In conclusion, much of the impact of innovation 
programs lies in the future. New technology-based 
products that have already reached the market will 
continue to accumulate sales. And other innovative 
products still in development will eventually enter 
the marketplace and generate sales. Failing to include 
these future sales significantly understates the total 
impacts of these programs. The methodology used 
in this paper is believed to provide an effective solu-
tion to the surveyor’s dilemma. 
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