
  1 

IAC-05-E5.4.06 
 

INVESTIGATE BEFORE INVESTING:  
USING TECHNOLOGY TRANSFER PRINCIPLES TO GUIDE R&D 

 

Laura A. Schoppe 
President 

Fuentek, LLC 
Apex, North Carolina (USA) 

laschoppe@fuentek.com 
http://www.fuentek.com 

 
 

Abstract 
 
Achieving space program goals in a cost- and time-efficient manner requires that research and 
development (R&D) investments be strategically directed. An efficient R&D strategy involves careful 
investigation into existing sources of technical solutions. Considering existing technology creates the 
opportunity to buy/leverage a solution or, more importantly, to partner with another organization to 
work together to develop a solution that benefits both parties. Exploring the marketplace early in the 
R&D process also helps identify the commercial/social needs that might be addressed by the 
technologies resulting from space R&D. By understanding what the market/society needs and how 
space technologies might address those needs, an organization can direct its efforts toward 
compatible results. The investigations into sources for potential technology solutions and the future 
potential market/social benefits via spin-off are complementary activities that can, and should, be 
undertaken simultaneously. The findings are dually informative and should be gathered before R&D 
investments are made. Conducting these investigations involves (1) determining which 
industries/markets are relevant, (2) identifying the relevant companies in those markets and 
narrowing the field, and (3) qualifying the potential partners. 
 
 
 
 
As space activity moves into the future and 
budgets are stretched ever thinner, 
investments must be strategically directed so 
that research and development (R&D) goals 
are achieved in a cost- and time-efficient 
manner. A key step in making strategic R&D 
investments is to look outside the 
organization—whether it is a government 
space agency like NASA or ESA or a 
commercial company—and answer two key 
questions: (1) Does a technology/capability 
exist that could enable or accelerate the R&D 
effort? and (2) Does a market need exist for 
the results of the proposed R&D?  
 

The first question essentially is a make-vs.-buy 
decision, while the second question is related 
to spin-off. As this paper explains, 
considering both of these points early and 
thoroughly will help R&D efforts be more 
cost- and time-efficient. 
 

1. THE NEED TO LOOK EXTERNALLY 

As shown in the flow chart in Figure 1, the 
two key questions—is a solution available and 
what is the market need—are considered 
before any R&D takes place. The sections 
that follow explain the value of this approach. 
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Figure 1: The “Investigate before Investing” Process 

 
 
 
 
1.1 Avoid Unnecessary “Starting from 

Scratch” 

Too often, companies, government 
laboratories, and other research organizations 
make their R&D investment decisions 
without considering the possibility that they 
could be heading down a path that others 
have already cleared. This is surprising, 
particularly in the case of commercial 
companies, where maintaining an advantage 
over the competitors is crucial to long-term 
success. Perhaps the downfall is tied to the 
tendency to think only about the company’s 
own knowledge base before solving a 
challenge or addressing a need. 
 
The problem occurs when R&D dollars are 
directed toward a project without first 
determining what the true research needs are. 
Perhaps another organization has a 
technology that would provide the needed 
capability. Buying that technology (i.e., 
procuring or licensing it) is significantly less 
expensive than conducting the R&D to make 
it internally. More efficiently using internal 
funds—particularly when those funds are 
provided by taxpayers—has long-term 
benefits, most importantly because doing so 

frees up more funding for truly innovative 
R&D that creates new technology. 
 
For example, a company called Titus Group, 
which is located in the state of Washington, 
specializes in processes for manufacturing 
high-pressure fittings, automotive 
components, bearings, and other products. 
When there was a technical problem to 
address with one of its processes, the 
company conducted research to determine if 
an outside source had a solution. A search of 
the U.S. Patent and Trademark Office Web 
site revealed that NASA Goddard Space 
Flight Center had developed a process for 
coating substrates with a rapidly solidifying 
metal. Recognizing the value of NASA 
Goddard’s technology, Titus Group contacted 
NASA and licensed the technology. Within 3 
months, Titus had made a significant leap 
forward with its processes and products, 
positioning it to merge with another 
company—Integrated Micrometallurgical 
Systems (IMS). The merger has provided 
access to more equipment and provided 
access to new customers in various industries. 
Currently IMS is conducting further testing of 
an alternate embodiment of the technology, 



Investigate before Investing  Laura A. Schoppe 
Using Technology Transfer Principles to Guide R&D  Fuentek, LLC (www.fuentek.com) 

  3 

working with companies such as BMW, 
Kolbenschmitt, and Knorr Bremer.  
 
This example clearly demonstrates that 
considering the make-vs.-buy decision early in 
the R&D process can greatly accelerate the 
achievement of R&D goals and yield 
important, and perhaps unexpected, benefits. 
All R&D projects should be evaluated before 
investment to see if another company—
perhaps in another industry—has already 
found a solution to the problem at hand. 
 

1.2 Find a Complementary Capability 

In some cases, looking to external sources of 
technology or expertise is necessary because 
the R&D advancement that is needed 
involves a component or capability not 
available internally. Rather than invest to build 
up the capability internally, an organization 
should seek out a partnership or other 
collaborative arrangement with an outside 
organization with the appropriate capabilities. 
 
For example, a medical device company was 
creating an innovative technology for new 
inhalers to better treat respiratory and 
pulmonary diseases. The concept was a dry 
powder inhaler (DPI) that would have its own 
energy source to vibrate the powder and 
distribute it evenly into the user’s lungs. The 
resulting product would provide patients with 
uniform medication dosage on a consistent 
basis at a cost-efficient price.  
 
The company understood the pharmaceutical 
industry and the market need for the new 
DPI. It also understood powder flow physics 
and knew it needed to have air flow sensors 
and active feedback control in its product. 
However, the company lacked the knowledge 
it needed about piezoelectric materials, which 
could be used to provide the vibration needed 
to distribute the powder uniformly, 
consistently, and cost-effectively. 
 
With the help of a consulting firm, the 
medical device company found and partnered 
with a company that provided the necessary 
piezoelectric expertise. The result was a 
technology that uses optimized input 

vibratory signals to dispense a powder very 
accurately and reproducibly whether the 
“dose” is very large or as small as 100 g. 
 
As this example shows, partnering with an 
external organization can be essential to a 
product’s or R&D effort’s success. Regardless 
of whether you know what the solution is and 
it simply is not available internally or whether 
you know the desired end result but are 
uncertain about how to get there, the right 
partner can significantly—albeit perhaps 
temporarily—expand your capabilities and 
meet the challenge.  
 

1.3 Improve Chances for Future 
Product/Spin-Off  

As noted at the beginning of this paper, a 
second (but in some cases more important) 
pre-investment consideration is whether a 
market need exists for the results of the 
proposed R&D. In most cases, this is a 
question that commercial companies 
automatically ask before an R&D effort is 
even considered.  
 
In the case of a government aerospace agency, 
market need tends to be a lower priority than 
scientific and technological advancement. 
Having a product that will turn a profit is not 
a NASA goal, nor should it be. Nevertheless, 
exploring the marketplace early in the R&D 
process helps identify the commercial or 
social needs that might be addressed by the 
space program R&D. By understanding what 
the market or society needs are and how space 
technologies might address those needs, an 
organization can direct its efforts toward 
compatible results. Then the resulting 
innovation will be not merely a highly 
customized, specialized single solution but a 
versatile, useful, transferable technology. 
 
Looking into market needs before investing in 
R&D might suggest that the R&D effort is 
not needed, is not worth the investment, or 
should be modified in some way. For 
example, an aerospace company had begun 
developing a digital car radio technology in 
the mid-1990s, and by 1996 they were 
prepared to invest an additional $4 million. 



Investigate before Investing  Laura A. Schoppe 
Using Technology Transfer Principles to Guide R&D  Fuentek, LLC (www.fuentek.com) 

  4 

Before proceeding, the company hired a 
consulting firm to assess whether a market 
existed for the technology. The firm’s analysis 
showed that there would indeed be a market 
need for digital radio, but the timeframe for 
this market was at least 5 years. Without the 
broadcasting infrastructure in place, auto 
manufacturers would not be willing to install 
the more expensive radio equipment in their 
cars. Furthermore, the analysis showed that 
companies already participating in the audio 
equipment supply chain (and therefore better 
able to serve the market later) also were 
developing the digital-radio concept. Luxury 
cars now include satellite radios, and the 
technology can be an aftermarket item for any 
vehicle. Within a couple of years, satellite 
radio likely will be the standard radio for most 
cars, as CD players are now. So what 
happened? The aerospace company had been 
focusing on buffering an FM signal, while the 
audio industry had the technical insight to 
leapfrog the state of the art as well as leverage 
its knowledge of satellite television 
infrastructure. This is a case where the 
company’s own limited view of available 
technology led it to innovate on the wrong 
technology base. 
 
Looking at the market also allows a company 
to identify opportunities for in-licensing 
and/or dual-use partnerships, as discussed in 
Sections 1.1 and 1.2 above. But even if the 
technology development plan does not allow 
for concurrent dual-use development for a 
commercial application, it is possible to plan 
for flexibility that will lead to successful 
transfer of the technology for commercial 
purposes.  
 
In summary, early evaluation of the market 
need for a new technology development helps 
leverage the R&D investments to fit as many 
needs as possible, increasing the return on 
investment. In some cases, such as the FM 
digital radio example above, evaluation of the 
market might indicate that the R&D 
envisioned is addressing something that the 
market did not need. In this case, the 
aerospace company was “behind the curve” in 
terms of where the market was headed. 
 

2. TURN TO TECH TRANSFER 

As might be inferred from the discussion 
above, the pre-investment research that needs 
to be done to identify whether a need has 
already been solved, whether a partnership for 
dual-use or other collaborative research is 
appropriate, and what the market need will be 
for the R&D results is closely tied to 
traditional technology transfer research. 
 
Technology transfer involves playing match-
maker between needs and innovative 
technologies. In some cases, a technology is 
being “pushed out” into a new market sector 
to address a (perhaps previously 
unrecognized) need, which often is referred to 
as spin-off, spin-out, commercialization, or 
out-licensing. Conversely, technology transfer 
also occurs when a need/market is “pulling 
in” a technology solution, which has been 
called infusion, spin-in, in-licensing, or 
technology sourcing. In some cases, 
technology easily changes hands without the 
need for knowledge-sharing. In other 
instances, consultation is needed between the 
technology developer/owner and those who 
are integrating it into their processes or 
products and a “partnership” should be 
formed. 
 
Essentially, spin-off and technology infusion 
are two sides of the same coin. In fact, 
investigations into sources for potential 
technology solutions and the future potential 
social benefits via spin-off are complementary 
activities that can, and should, be undertaken 
simultaneously and before R&D investments 
are made. 
 
The close connection between infusion and 
spin-off suggests that an experienced 
technology transfer team should be consulted 
before making the R&D investment decision. 
Bench-level engineers, their managers, and 
even in some cases heads of research 
departments or other R&D decision makers 
do not have the knowledge base, access, tools, 
or time to conduct the necessary technology 
transfer research. Drawing upon technology 
transfer expertise—whether in the form of an 
established internal program/office or 
whether consulting services are called in—
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gives the R&D decision makers important 
insights as well as a third-party perspective on 
the effort’s potential.  
 
The analysis needed to inform R&D decisions 
requires the ability to work within a wide 
range of advanced technical areas. These 
capabilities often are found among 
professionals that specialize in cross-industry 
transfer, such as technology transfer, 
technology brokers, and others with a 
combined engineering-design focus. Effective 
analysts are excited by technology and want to 
understand how things work as well as 
interested in finding new—sometimes 
immediately obvious, sometimes far-flung—
uses for technology. However, they also do 
not lose sight of the fact that users/customers 
care less about how a technology works and 
more about what it can do for them. 
Therefore, in addition to technical expertise, 
the analysts should have business experience, 
recognizing the need for technology to solve 
an identifiable problem. 
 
This technical education and business 
experience is further informed by a reasonable 
level of creativity. This troika of skills 
provides the ability to recognize that the foam 
in aircraft insulation could be applied to 
consumer products (e.g., toys, diapers, 
appliances), recreational vehicles (e.g., boats, 
ATVs), ceiling tiles, and furniture (e.g., 
industrial furniture, theater seats, residential 
indoor and lawn pieces).  
 
A single, specific example of cross-industry 
connections is the “Pump” air bladder used in 
Reebok shoes to create a custom fit. Reebok’s 
goal was to improve comfort, performance, 
and health/safety for the wearer by improving 
the shoes’ shock resistance, which previously 
was achieved through the foam of the sole 
insert and the polymer of the outer shoe shell. 
The designers of the “Pump”—a firm called 
Design Continuum—brought in solutions 
from a new industry. They saw a connection 
between medical IV bags and their splint-in-a-
shoe concept. The designers used the existing 
materials of the IV bag and changed the IV’s 
pumps and valves to meet their needs. By 
leveraging existing technologies, materials, 

suppliers, and expertise from the medical IV 
bag market rather than designing from 
scratch, Design Continuum (and by extension 
Reebok) was able to minimize the cost of the 
air bladders as well as the design time. In the 
words of Design Continuum CEO Gian 
Zaccai, moving among many industries “frees 
you from the dogma of any one industry and 
[your] firm belief in the links between 
problems and solutions.” By outsourcing the 
problem solving to a company that worked 
across multiple industries, Reebok was able to 
gain a different, innovative perspective on its 
problem. 
 
Many connections exist between space 
program technologies/needs and those of 
nonaerospace industries. In fact, the NASA 
Partnership Portal 
(http://partnership.gsfc.nasa.gov) identifies 
nine relevant industries: health/medical, 
electronics/energy/photonics, advanced 
materials/chemicals, transportation, 
environmental, defense, manufacturing, 
telecommunications, and consumer products. 
In order to effectively consider the possible 
partners for joint development or possible 
users for spin-offs, one must be able to 
understand and access companies in these 
industries. The next section of this paper 
summarizes the process for connecting with 
these potential partners/users. 
 

3. AN APPROACH FOR FORMING 
PARTNERSHIPS 

The process for determining whether an R&D 
effort should be “infused” with an outside 
technology or capability essentially consists of 
three steps:  

 Determine the relevant 
industries/markets 

 Identify the companies and narrow the 
field 

 Qualify the potential partners 
 
Each of these steps is discussed below. 
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3.1 Determine the Relevant 
Industries/Markets 

As mentioned above, the partnering/infusion 
process is very similar to the approach for 
more traditional out-licensing technology 
transfer. In fact, this first step involves asking 
what is essentially a spin-off question: “If our 
organization has this technology/capability, 
who will be interested in it and want to 
use/access it?” 
 
The answer to this question not only begins to 
hint at who potential licensees might be once 
the R&D is complete but, more importantly, 
suggests who might have already solved this 
problem. For example, the robotics expected 
to come out of NASA’s space exploration 
program in the future likely will be of interest 
to those organizations using robotics today: 
the Defense Department, underwater 
exploration companies, and so on. Yet these 
same groups, because they have current 
robotics applications, might already have 
technologies and capabilities that NASA can 
draw upon and/or might be interested in 
working cooperatively with NASA on further 
development.  
 
In identifying potential partners, it is essential 
that one look as broadly as possible. 
Orthogonal industries/markets—such as 
those identified on the NASA Partnership 
Portal—may offer an innovative approach 
that has not been previously considered. Like 
the medical IV bag technology incorporated 
into the Pump device on Reebok shoes, areas 
of overlap exist even when the final products 
are completely different.  
 
The key in identifying potential partners is 
framing the problem in terms of the desired 
capability. That is, what is the essence of the 
idea/need. Rather than anticipate what the 
specific technology solution might be, 
companies should take the larger view of what 
they trying to achieve. 
 
In the case of the medical device company 
mentioned above, the need was not to find 
the right piezoelectric material but to find the 
best method to disperse particles, regardless 
of their size, into larger systems, regardless of 

the scale. Framing it in these terms leads to 
potential partners in the manufacturing of 
inks for computer printers and photocopiers, 
food (e.g., spices in the packaging process or 
chocolate chips distributed in cookie batter), 
cosmetics, and pharmaceuticals (e.g., filling of 
pills/capsules) as well as companies active in 
hydroponic farming and makers of laboratory 
equipment. 
 
In the case of Reebok, the need was not how 
to best hold the foot in the shoe but how to 
minimize shock and vibration. 
Impact/Vibration reduction technologies and 
capabilities in the brakes for trains (balloons 
with pumps) might have been relevant and led 
to the same concept as the IV bags. Of 
course, train companies would neither design 
nor manufacture the Pump; rather, they 
would help identify their suppliers with whom 
Reebok could work for the specific solution 
(either through partnered development 
and/or a licensed patent). 
 
The end goal in looking for partners is to 
generate a list of industries that are operating 
in the area related to the capability of interest, 
not the specific technology that might be used 
to solve the problem. The next step is to 
narrow the search to specific companies that 
might have solved the problem already, might 
know how to solve the problem and see 
potential for themselves, or they might know 
of someone who would be a good partner. 
 

3.2 Identify the Relevant Companies 
and Narrow the Field 

Once the relevant industries have been 
identified, research must be conducted to 
identify the many relevant companies that are 
“playing” in that field and then to narrow 
down the list to specific potential 
partners/sources. Two types of research are 
needed: primary research and secondary 
research. Contrary to what their names 
suggest, secondary research is conducted first. 
 

3.2.1  Secondary Research 

The information needed to begin to narrow 
the field of potential partners is gathered first 
from secondary, or “indirect” sources. The 
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goal of secondary research is to determine the 
relevant industries (using the process 
described in Section 3.1 as the starting point) 
and then to identify and begin to qualify the 
lead players in those industries. This goal is 
achieved by consulting a variety of “literature” 
sources: 

 Patent databases 

 Industry literature and other news 
archives 

 Print and online documents from trade 
associations 

 Company Web sites 

 Fee-based electronic market research 
databases (e.g., CorpTech) 

 
As discussed earlier, the search criteria are 
related to the capability and broader 
goal/need rather than an anticipated solution. 
In the medical device company example, the 
search criteria would be powder/particles and 
dispersion/distribution/movement. If the 
search criteria generate a list of patented 
technologies, then the titles and abstracts are 
examined to see if they are relevant. If they 
are, information is gathered about the 
company that holds the patent (e.g., what are 
its relevant products). Then additional 
searching is done to identify other companies 
in this industry.  
 
Similarly, if a keyword search generates news 
articles, the text is reviewed and notes taken 
about any companies mentioned as well as 
individuals at those companies quoted. Again, 
more about the company and their field is 
gathered and then others in that field are 
identified. 
 
The secondary research generates a list 
(usually fairly lengthy) of companies operating 
within the relevant industries. Then primary 
research is conducted to narrow the list of 
companies that have solutions or that might 
be interested in partnering to develop a 
solution. 
 

3.2.2  Primary Research 

Primary research consists of first-hand 
interviews with the key personnel at the 
companies identified during the secondary 
research. The goal of these interviews is to 
determine exactly which companies have the 
most to offer as far as technology solutions, 
capabilities, and/or expertise to meet the 
specific need/goal. 
 
An important element in conducting primary 
research is identifying the appropriate person 
to interview. Rather than researchers in the 
specific area of interest, the interviews initially 
should be held with the individuals who 
would have responsibility for deciding about 
whether to out-license a patent or partner 
with another organization for joint 
development. These individuals include 
managers, directors, or vice presidents of 
business development, sales and marketing, 
engineering, or a particular product line. In 
small companies, interviews might be needed 
with the president, founder, CEO, or general 
manager. Experts in academia, such as 
professors at universities that are leaders in 
the relevant field (e.g., Carnegie Mellon 
University for robotics) also might be 
appropriate for interviews to understand 
trends and identify other leaders in the field. 
 
In interviewing these industry players/experts, 
one should view it as an open exchange of 
ideas. Rather than trying to identify 
(anticipate) the solution and determine 
whether this particular company has it, focus 
on the problem and the desired 
outcome/capability. The more open ended 
you are in conducting the interview, the 
greater the likelihood that an innovative 
solution will be identified. Focusing on the 
means to solve the problem is limiting, and an 
entirely different approach than the one 
anticipated. Think of it as consulting with a 
travel agent about a vacation. Rather than 
saying where you want to go, begin by 
discussing what you want to do—seeing 
museums and cathedrals, relaxing on the 
beach, skiing, taking an adventure or eco tour, 
etc. Then the travel agent can think creatively 
about what vacation spot will meet your goals. 
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Some of the primary sources might be 
appropriate as partners in a joint-development 
project (or can even readily supply the needed 
solution), while others do not have the 
internal know-how to help but will direct the 
interviewer to companies or labs that do. As 
discussed in the Reebok example in Section 
3.1 above, a train company using a vibration 
damping technology with potential application 
to the shoes would suggest contacting the 
firm that supplies the braking devices that 
employ this technology. That firm most likely 
is in a new relevant industry; therefore, one 
must go back to the secondary research step 
and determine all of the companies in this 
relevant industry/market. 
 
Even though the supplier mentioned by the 
train company might turn out to be the best 
source/partner, it is essential that all possible 
companies be considered. Finding an R&D 
partner is like buying a house: The first house 
you see might be the one you end up buying, 
but you would never buy it without first 
seeing and evalutating what else is on the 
market to confirm that it is indeed the best 
house in the best location at the best price to 
meet your needs. 
 
For example, a leading research university 
received an offer from a company interested 
in a partnership to work jointly to complete 
development of the school’s asphalt-repair 
technology. Although this company had the 
appropriate capabilities to be a good partner, 
the schedule and payback details of the offer 
were not ideal. So the university decided to do 
the secondary research needed to “shop” for 
other partners. Several potential partners, 
including the original company, were brought 
together into a group meeting to hear about 
the university’s joint-development partnering 
opportunity. All companies put forth bids and 
schedules that were more aggressive than the 
original offer. In the end, the university did 
select the original company, but its offer in 
the competitive bidding process was three 
times better and at a faster schedule than its 
original offer. Creating the sense of 
competition led to a more enthusiastic 
partner. 
 

3.3 Qualify the Potential Partners 

After the field of potential partners has been 
narrowed to a few companies or labs, the 
decision needs to be made about which one to 
select. While the details of negotiating a 
partnership agreement are beyond the scope 
of this paper, this section discusses what to 
look for in a potential partner—that is, what 
makes a good partner. 
 
The first question is: Is it beneficial to partner 
at all? The information gathered through the 
secondary and primary can be used in 
evaluating several factors to determine 
whether partnering is, in fact, appropriate. 
These factors include the following: 

 Intellectual property: What type of 
activity can be found with regard to IP? 

 Market attractiveness: What estimates 
of the market value for the technology 
area can be identified? Is market value in 
the technology sufficient to warrant 
investment by companies? 

 Adequate partnership opportunities: 
Are there a reasonable number of 
companies that could serve as partners? 

 Timing: Is the technology at a level that 
is prior to/within/past its market 
acceptance? 

 Impact of other markets: Are there 
other tangentially related markets that 
could contribute to the market for the 
specific topic? Can components of other 
markets contribute positively or 
negatively to the market of interest? 

 
Once the decision is made that moving 
forward with partnering is appropriate, the 
next step is to determine which potential 
partners are qualified. In considering whether 
a potential partner is qualified, one must look 
beyond simply whether the company has the 
right technology or is closest to developing 
the solution. The key word in this 
arrangement is “partner.” Rather than simply 
providing a widget, the partner is someone 
with whom a relationship is built. Because the 
two organizations will be working together, 
they must be compatible.  
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The R&D-partnership relationship is very 
similar to the relationship most aerospace 
companies have with their suppliers. Selection 
of a supplier is as much dependent upon what 
that company can provide in terms of meeting 
a schedule as on the price (or even sometimes 
the quality) of the product. If your supplier 
has issues that will prevent it from delivering a 
product according to your expectations and 
needs, an effective, long-term relationship is 
not possible. The same principles apply to an 
R&D partner. A company with a solution that 
is 80% complete might not be as good a 
partner as a company with a solution that is 
40% complete if the former has funding or 
other issues and the latter is willing and able 
to direct its resources into the partnership. 
 
In a similar vein, it should be noted that an 
organization’s R&D partners need to view the 
relationship as providing value and furthering 
their interests. Again, they are not merely 
selling a widget. Rather, the joint-research in 
which they are participating must be helping 
them to solve an identifiable problem of their 
own. Even if they had not previously 
recognized that they had a problem before 
they were approached, they see the value in 
the relationship. They are vested in the joint 
research and are willing to share the risks and 
resources of the R&D venture. 
 
For example, NASA is seeking partners for its 
lunar, Mars, and other planetary exploration 
missions. To aid the efforts to reach deep 
space, NASA envisions having a launch 
facility on the moon. Since transporting the 
materials needed to build a lunar launch 
facility from Earth will be expensive, this 
facility will need to be built with as many in-
situ resources as possible. Accessing these 
resources will require mining the moon. 
Rather than having its researchers design 
mining equipment from scratch, NASA can 
turn to mineral mining equipment that already 
exists on Earth. Of course, the equipment 
must be lighter than what is used on Earth to 
minimize launch costs, and a single machine 
must use multiple tools and serve multiple 
purposes. The mining equipment 
manufacturer that ends up being NASA’s 

partner in this collaborative R&D venture will 
value this agreement beyond simply the ability 
to sell NASA the equipment that is 
developed. Rather, the advancement for the 
space program will also provide a giant leap in 
innovation for the manufacturer’s product 
line that puts it at a competitive advantage. 
Even for Earth-based applications, lighter 
equipment is less expensive and easier to 
transport, particularly internationally. Being 
able to offer multiple tools in a single machine 
might enable the manufacturer to expand into 
new market segments or increase its share 
within its existing segments. 
 

4. CONCLUSION 

Effecting an efficient R&D strategy requires 
careful investigation into existing sources of 
technical solutions. By considering existing 
technology, a research organization might 
identify an opportunity to buy/leverage a 
solution—or at least the first steps toward a 
solution. In most cases, starting with a 
relevant technology paves a far less expensive 
and faster road to success than starting fresh 
at the drawing board with an R&D 
undertaking. This approach also benefits 
society as it supports the further use of 
existing technology and more efficiently 
spends resources (including tax dollars) where 
they can have the greatest impact: on new 
technology creation. 
 
At the same time, and perhaps more 
importantly, looking at the market before 
making R&D investments helps identify 
which commercial/social needs might be 
addressed by the resulting technologies. 
Understanding what society needs and how 
space program technologies might address 
society’s or the market’s needs allows an 
organization to make the minor adjustments 
needed to reap bigger rewards without 
compromising its own needs.  
 
These important pre-investment 
investigations are essentially the same kind of 
research that is needed for traditional, spin-
off-related technology transfer. The skills, 
tools, and approach are virtually the same; 
therefore, an established internal technology 
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transfer office/program—or a qualified 
consulting firm—should be involved as you 
look for all possible partners, narrow the field 
of potential partners, and identify the best 
partners. The result will be a higher return on 
R&D investment and accelerated achievement 
of R&D goals. 
 


