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The following is a response to the Request for Cemis) on the Strategy for American
Innovation (FR Doc. 2011-2558) issued on Februar0l1 by the Office of the Secretary,
Department of Commerce. The response contains ®ebiogs: comments on the overall
framework of the Strategy for American Innovatiadacomments on specific questions raised
within the Request for Information (RFI).

Summary

The President'SStrategy for American Innovation and Request for Comments/Request for
Information provide an important framework for tkimg about U.S. innovation policy.
However, both the framework presented in $rategy and as articulated in the set of questions
contained in the RFI are too narrow in their scogeoughout my comments, | have sought to
refashion the questions to broaden the focus.

The RFI is specifically seeking comments as pad bfoad study of the competitiveness of the
U.S. economy as required by Section 604 of the AcadCOMPETES Reauthorization Act of

2010. | urge the Department of Commerce to useGbagressionally mandated study to
undertake a broad analysis and rethinking of owmowation policy. The restated questions
contained below are an attempt to articulate aistppoint for that analysis.
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Comments on the overall framework

The Srategy for American Innovation has three major components: Investing in buildlagks

of education, basic research and infrastructuremBting market-based Innovation; Catalyzing
breakthroughs for national priorities. They formpgramid type arrangement, with basic
foundations leading to market commercialization #reh focusing on specific areas of special
interest within that broader market framework.
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Source: White House, Strategy for American Innovation

This framework is fine as far as it goes. It isfukéor tying together the Administration's policy
initiatives. But the framework and those initiasvdon't go far enough to effectively foster
innovation in the new I-Cubed (Innovation-Inforneettiintangibles) Economy.

The foundation of the pyramid is call, fittingly @mgh, "Building Blocks." The framework
describes three basic foundations: education, R&® iafrastructure (which now divides into
physical infrastructure and the "IT ecosystem")tcaf these touch upon an important area, but
are too narrow in their scope. The first buildirigdk is "Educate the next generation with 21st
century skills and create a world-class workforc&his focuses on activities such as improving
STEM (Science, Technology, Engineering, Mathemgptgehkication, reforming elementary and
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secondary education, expanding early educatiorarelpg access improving collage education,
and strengthening community colleges.

Then, as the last sentence in the paragraph oegeollttainment, as almost a throwaway line, is
this comment, "Finally, the Task Force on Skills Aamerica's Future will build and improve
partnerships between businesses and educatiotifliioss to train American workers for 21st
century jobs."” Only in this one sentence doeslth®@iment even begin to hint at the needs to the
vast majority of workers who won't get college daxy. And even this does not recognized that
that there is more to this building block that jisstnal education -- such as life-long learning.

Rather than focus on "education” or even the bnoeodecept of life-long learning, | suggest the
strategy should take a step back and look at ttamgible asset involved. The building block is
developing and utilizing human capital. Educatienand especially formal institutional degree-
granting education -- is only one part of that pss: A broader view is needed.

The next building block is fundamental researche Bocument talks about boost spending at
universities, federal labs and industrial laboriarAgain, basic research is an important part of
this building block. But it is only one part. Theisemore needed in the research endeavor to
create of new technologies. And innovation is mibi@n new technologies -- a point we will
return to later. Again, stepping back, the intategibsset is the creation, dissemination and
utilization of knowledge.

The final building block is infrastructure -- whithe most recent document breaks into investing
in physical infrastructure and the IT ecosystemthBaf these are critical. But, as research has
shown over and over again, much of the gain fronsdiines from accompanying organizational
and institutional shifts. Nothing in the documepéaks to the need to include the organizational
(intangible) infrastructure.

The next level of the pyramid is "Market Based atton." Much of this focuses on getting the
"business climate” policies correct in intellectuptoperty rights, competition policy,

international trade, spectrum auctions, corporaeation, and regulatory law. There are
numerous good programs and initiatives cited here.

But the innovation ecosystem is more than justtargahe climate. It includes creating various
forms of incentives and assistance. The strategygrézes this with the Startup America and
Regional Cluster initiatives. More can be done his tarea, especially in the key area of
incentives to cooperate. For example, the ReseardrExperimentation (R&E) tax credit could
be modified to encourage cooperative activitiegas also surprised that the strategy is silent on
strengthening the Small Business Innovation Rebked8BIR) program. The program is
mentioned as part of one of the successful caskesty but not included in the policy activities
and initiatives.

Likewise, there is little discussion of how othereas -- such as regulatory policy and
procurement policy -- can be used to create ingestfor innovation. The next level of the
pyramid does talk about using energy standardssterf innovation - but this section treats
regulations as a barrier to innovation.
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Finally on this area, the strategy contains a lanjgsing component. Innovation is also more
than technology development. It is also more thant-sips and entrepreneurship. The strategy
needs to embrace a broader vision on innovation aanexplicit recognition of the goal of
helping existing companies become more innovatingd productive. Other than promoting
exports, there are few parts of the strategy treagaared toward helping established companies
grow.

The top level of the pyramid is "Breakthroughs National Priorities." This section outlines a

number of priority technology projects. It is a wienful statement of how technology can be
used in key areas. It is also an important, if imflstatement of how these technology project
can have a dual purposed of spurring technologidahnces for both economic competitiveness
reasons and for specific meeting important natioealds.

However, it is a statement of technology policyt acstatement of innovation policy. There is
nothing about how non-technology projects can doute to innovation in general and to the
specific goals of innovation in the priority arealsenergy, health and education. In addition,
while harnessing technology is important, reachational priorities will require more than just
strategic investments in key technology areas.

Thus, the strategy document is a wonderful compendif important Administration initiatives.
But it leaves out other important components neefletis to be a full-blown innovation
strategy. Two changes at the level of conceptumgihe issue would help:

1) Take a broad view of innovation, not just tedogy development.

2) Look at the ways to strengthen the assets (té&@nd intangible) needed to promote
innovation, improved productivity and foster econogrowth, including (but not limited
to):

* Human capital

* Knowledge creation and utilization

* Organizational development.

Comments on specific questions raised in the RFI

The RFI asks a series of 10 sets of questionsféereit topic. For the purposes of commenting
on these questions, | have grouped the topics un ¢ategories: manufacturing and services;
entrepreneurship, education and exports (the tBl€e knowledge creation and dissemination;
and, the innovation process.
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Manufacturing and services

For topic #6: Manufacturinghe RFI asks the following questions:
What is the role of advanced manufacturing in digvAmerican economic growth and
international competitiveness, and what are the destacles to success at advanced
manufacturing? In which manufacturing industriedl wur nation have comparative
advantages?

The short answer to the first question is simplanafacturing will continue to play a major role
in American economic prosperity. It will be a diifat role. As we pointed out a year ago in our
Policy Brief-intellectual Capital and Revitalizing Manufacturing, manufacturing is in the
process of being transformed into a much more kedgé-intensive activity. The process is
analogous to the transformation of agriculturehia early 20th century. Farming did not simply
move to other nations with lower-cost producers)gighe traditional techniques. Agriculture
was mechanized--or industrialized, if you prefehafl transformation led to efficiencies that
revolutionized the production of commodities andtabuted to U.S. economic growth.

Understand this transformation, and you will untlerd that the last question -- about
comparative advantage -- needs to be rephrased.nds stands, it focuses on the output of the
manufacturing process. The issue is not just whadycts we will compete in. It is about the
changes in the production process. Production Mmgdoward greater customization -- "just-it-
time; just-for-me"”. Customers are becoming moravacin the production process as pro-
sumers. Virtual reality is beginning to revolutipaithe product design process and 3-D printing
has the potential for changing the production psec&@he transformation will affect all sectors
and all industries.

As manufacturing is transformed into a much morewkedge-intensive activity, it will require
attention to all the inputs to the production psxe- technology, worker skills, and
cooperative/collaborative organizational structusds of which are key intellectual capital and
intangible assets.

Embracing the role of intellectual capital and ng#le assets in manufacturing requires going
beyond the narrow view of formal intellectual prdaye Scientific and creative property are
valuable assets that include product developmentitees beyond the patent, new architectural
and engineering designs, and social and organmatisciences research. Computerized
information, including customized software and Oates, are other important company assets
that go beyond our definitions of intellectual pedy. Specific business models, organizational
structures, and organizational capabilities are édeynents of any company's ultimate success.
Worker skills and tacit knowledge--both general dimth-specific--are assets that managers
describe as leaving the company every evening ahdning every morning. Brand equity,
reputation, and relationships with customers amgpkers are all important. All of these forms of
intellectual capital need to be explicitly develdpgnd managed by successful manufacturing
companies.

Thus, the key question is not which industries. Ghestion is how do we position American
manufacturers to make the transformation. It walt he an overnight leap, but a gradual process
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that will require sustained attention. At the heaitl be helping companies understand the
transformation and how to best utilize their irdetual capital.

There are a number of specific actions that co@daken to support the transformation. We
should expand the Manufacturing Extension Partmgr@dEP) services to explicitly include
assistance in indentifying and managing their ietdlial capital. Likewise, we should include
intellectual capital management in Small Businedsistration (SBA) training programs and
Economic Development Administration (EDA) businessubator programs. We could also
create a specific award and assessment progrataistmihe Baldrige Award.

Assistance for on-the-job training should be exgah® e should also create a program to allow
businesses to use their intangible assets, spabyffiheir intellectual property, as collateral on
loans. This could provide an important source opited to help companies finance the
transformation. The government could also do mareptomote innovative manufacturing
through its procurement process and through trebksttment of demonstration and technology
diffusion programs.

Research on the manufacturing transformation shaldd be undertaken. But this should go
beyond the traditional advanced manufacturing cpintteembrace the entire transformation. For
example, the concept of "design thinking" is beamnincreasingly important in product
development. Just like we have created EnginedRiegearch Centers in a number of areas
(including advanced manufacturing), we should eeane for design thinking. Likewise,
research need to be continued on new manufactbusmess models and the linkages between
services and manufacturing.

That last point is especially important as the BRISb raise an important subject in a corollary
area. Topic #9: Innovation in servicasks the following questions:
What sectors of the economy have gained less fromaviation in the past and--to the
extent that innovation could have sustained comypetiess--what are the obstacles to
their progress? What are the policy issues thatased by the nature of innovation in
the service sector?

First, we should recognize that the barriers betweganufacturing” and "services" are eroding.
Service activities are increasingly linked manuidacty activities. In fact, companies such as the
German Mittelstandler companies are successfuligpsting in "old" industries based on that
linkage. They offer knowledge -- not low cost. Knedge is what gives them a superior product
and knowledge is what makes their services so budut is it not just generic knowledge.

They are selling their knowledge as a means tote&rsalutions for their customers. Their

customers want the knowledge to be specificallyiaggo them - not some abstract concepts.
That is the "service" part of the equation. So,célthe activities described above for helping
manufacturing should recognize that these manufagtecompanies are already in the "service"
business.

Next, it should be recognized that all of the atiég described above for helping manufacturing
also apply to services. Service industries are &g more knowledge-intensive and need to
understand and better their intangible assets. btitil be further expanded to a offer assistance
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to service providers -- just as the Baldrige Awavds opened up to service businesses.
Promoting innovative service delivery activitiese tlyovernment procurement process and
through the establishment of demonstration andnt@olgy diffusion programs is also just as
important as in manufacturing. Likewise, researchtloe organizational and business model
aspects of service delivery should be undertaken.

The bottom line answer to both questions is a®wWdl our goal should be to help American
companies make the transformation to a more knayeedtensive, information-fueled
innovative production process -- in all sectors andll industries. Some of those industries will
be labeled "manufacturing.” Some will be labelsdriices.” Some will be a combination of
both. What we label it is less important than tbeoa we take to help make the undertaking of
these activities here in America as productive, petitive and wage/job creating as possible.

Entrepreneurship, education and exports (the three E's)

In topic #2:_Entrepreneurshifhe RFI asks the following questions:
Through what measures can government policy b&téitate the creation and success
of innovative new businesses? What obstacles kmitepreneurship in America, and
which of these obstacles can be reduced throughicppblicy? What are the most
important policy, legal, and regulatory steps tthegt federal government could take to
expand access to capital for high-growth busin&sses

In order to comment on the questions relating tvepneneurship, we must first separate out
various concepts:
1) start up versus growth
2) entrepreneurial growth (through new businessodppities) versus market expansion
(through expanding into new markets geographiaallgerving an underserved market or
by capturing market share or simply through an egpay customer base).

The start up process concerns establishing a newy.efhere are numerous specific issues
associated with forming a new entity -- businessanr-profit.

The growth process may or may not be associatethathstart up process. For example, Google
is not a start up. Yet it is a very entreprenewda@hpany. It is entrepreneurial because it seek to
identify and exploit new business opportunitieiélw coffee shop is a start up, but probably not
entrepreneurial growth company under this definii@ven though it may be a coffee shop in an
underserved market.

Entrepreneurial growth has two phases: identificatof the new business opportunity and
exploiting that opportunity.

It should be noted that innovative companies aré necessarily either start ups or
entrepreneurial (under the above definition). Fraertainly no longer a start up. Nor is it
necessarily entrepreneurial. But it is innovatiVdwus, there needs to be a separate set of
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guestions as to how to help established comparsesruovation to maintain or improve their
competitive edge (which will be covered in topicaf&his RFI).

Therefore, the question on entrepreneurship neels tephrased to focus on the start up and the
entrepreneurial growth parts of the process. Belmathe relevant 3 questions:

1) What are the government policies that can fatdi the process of creating a new entity?
There are a number of programs already in pladbeatederal, state and local levels to assist
new entity creation. These include reducing or $iyipg regulatory requirements, providing
technical assistance, helping reduce risk (sudhrasigh insurance programs), assist in finding
suitable facilities and providing access to capifdlese programs should be expanded -- but
focused on local activities. These "here is hovstart a business™ activities are most effective
when they are targeted to and carried out at thesgoots level.

2) What are the government policies to help enénepurs identify new market opportunities?
Here one of the keys is access to information amolWkedge. For example, the technology
transfer process is an important factor in thiscpss. Information about university and

government-created technologies can help the eettepr spot new opportunities. Technology
transfer activities should not be just about clgdime deal - but transferring information. Other
forms of information, such as market analysis,l$® amportant. Most important is maintaining

the flow of information. As is addressed elsewharthe question #10 of the RFI, enhancing the
exchange of ideas is a key part of any policy fgpsut entrepreneurs.

3) What are the governmental policies and actwitieat can help entrepreneurs exploit the new
business opportunities? This question has bo#saurces-push and a demand-pull component.
On the input side, key is identifying and accesding resources needed. This may include
technology, capital and workers. Government progremprovide resources for the development
of new technologies - such as the Technology IntiowaProgram (TIP) and SBIR - are
important elements of this policy. Policies thatipote access to new government and university
developed technologies are also important. Obwouystograms that help provide access to
capital and specific worker training activities amtical. With respect to worker training, it is
important that industry/company specific and or{tite training are emphasized. Similar to
"start-a-business” assistance, this level of speaiforker training is most effective when
targeted to and carried out at the grassroots.level

On the demand pull side, some areas to be examwett be government procurement and
regulations/standards. Government procurement dr@ed as the "thin-opening wedge" needed
by many technologies to and regulations can cneete opportunities as well. Regulations and
standards can create new business opportunitiesdaefining the market or creating markets for
new goods and services.

In some cases, a modification of regulations ancegument policies may be needed to account
for the new activity and to help create the marketegulation or a policy that was appropriate
under one set of circumstances and activities magadvertently -- become a barrier to new
activities. For example, the regulation that limiise use of financing under Industrial
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Development Bonds to only facilities producing tidnhg goods means that this program is not
available to finance software development or biahce research facilities.

Another activity would be technical assistance Inglythe "here is how to start a company" --
technical/scientific help (connecting with expeits universities and national labs) and
business/organizational (mentoring). One specifayy wnight be in helping provide technical
assistance in identifying and better managing apam's intangible assets. By understanding
their intangible assets, a company will better usided where the new business opportunities lie
based on their asset base and what resourcesirigxistto be acquired) would be needed to
exploit that opportunity.

Topic #4 asks about education
How important is catalyzing greater interest andining in science, technology,
engineering and mathematics (STEM) fields? Whaitegries can be most effective on
this score? Can educational technologies be battkzed to this end? What are the
critical opportunities and limitations to the clieatand adoption of effective education
technologies? How can investments in community egalé better leverage public-
partnerships to better train Americans for the job®day and tomorrow?

As | noted earlier in my overview comments, alltliése are good questions -- but they are far
too narrow. The focus should be broader on theldpugent of the important intangible asset of
human capital. Formal education is only on parthatt process. The topic should also include
on-the-job training, non-traditional education, arg¢as beyond STEM. Such a broader focus
would lead a modification of the questions abover Example, what are the critical
opportunities and limitations to the creation amtb@ion of effective education and training
technologies -- and their utilization in multipletsngs (classroom, individual learning, on-the-
job training)?

Starting with a human capital focus would also devathe field of view go beyond the training
and education parts of workforce development. Wirat the organizational changes that are
needed to better improve and utilize human capitaluch as the development of high-
performance work organizations? What are the ldbare policies that either help of hinder
human capital development? Such a broader focusdvwmweakdown the policy silos that hinder
an effective policy toward our most importance ass@eople. (From more on the need for an
overall policy approach to high-performance worlasrizations, see Jarboe and Yudkdngie

to Get Serious About Workplace Charfgassuesin Science and Technology, Summer 1997.)

The third "E" is covered in topic #7: Exparihe RFI asks:

How could the government better assist small andimn@sized domestic firms sell their
products abroad? What policies can be pursuedabialid help all U.S. businesses increase their
exports?

Once again, the question needs to be framed indbroterms. Exports are only part of
international trade The broader question is dsvid: how can the government help companies
win in the international trade game? There areasons why companies don't benefit from
international trade.
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1) They are not in the game. Many companies singy't sell outside of a limited
geographically areas. In this case, the first qoless appropriate: How could the government
better assist small and medium-sized domestic figek their products abroad? Export
promotion activities need to be better coordinaed made more effective.

2) There are trade barriers and unfair trade prastthat keep U.S. goods and services out of
other markets. Here is the role for trade negatistiand trade enforcement. But the activities

need to go beyond lower barrier to trade (i.e.dragreements). Agreements are meaningless if
there is no enforcement.

Likewise, bilateral trade agreements do not coverdicountry markets. Aggressive export
promotion activities, including matching of expértancing, may be required. For example, the
creation of an export financing warchest might beded to bring more countries into the OECD
export financing disciplines.

3) There are unfair trade practices in home marketports are only half of the international
trade picture. Competing in U.S. market is incneglyi no different than competing in
international markets. Facing unfair trade prastie¢é home -- such as dumping and illegal
subsidies -- are the equivalent of facing traderibarabroad. It is a government-created
competitive disadvantage for U.S. firms. Mercastilpractices are the same whether they are
applied against U.S. companies in a foreign maoken the U.S. market. The broader question
that needs to be asked is as follows: What arepthicies and actions need to counter
mercantilist practices of other nations both in kets abroad and within the U.S.?

4) The companies' good and service are not cornygetit may be that some U.S. companies’
products are more expensive and/or not as goodhes tompetitors. Companies with
uncompetitive products will simply not benefit franternational trade no matter how much the
government promotes the product, lowers trade dryarror defends it against unfair trade
practices. In these case, the remedies are mogitwate sector matter. But, as the last three
decades have indicated, there are multiple areasendpovernment can help. These are range
from cost of capital to increasing productivity abgh worker training to business support
activities such as MEP -- and is the overall puepaisthis RFI.

Addressing the fundamental competitiveness of Acaericompanies will help ensure that
American business and workers benefit from intéonal trade both at home and abroad.

Knowledge creation and dissemination

The questions posed in topic #1 (government R&[D) #H (incentives to innovate) can be taken
together.

Topic #1_- Government research and developmasks the following questions:
How can the economic impacts of basic researchirign(e.g., NSF, NIH) be better
measured and evaluated? What methods can the F&mrarnment use to prioritize
funding areas of basic research, both within ara ak science and across areas of
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science? How can existing Federal government utstits (not just organizations, but
also programs, policies, and laws) devoted to b&siearch and innovation be improved?
Are there new institutions of these types thatraeded to achieve national innovation
goals? How could the government increase suppartinidustry-led, pre-competitive
R&D?

Topic #5 - Incentives to innovateasks:
How could the government better use incentives I(diog but not limited to
procurement, Advanced Market Commitments, incenfwzes, and aggregation of
demand) to promote innovation? Are there other esocally-sound incentives that the
government should provide?

Taken together, these cover the push and pullcbii@ogy development. The government R&D
guestions cover funding resource in. The incentyasstions cover the demand pull. But, as |
noted in the overview, the formulation of these gjioms are too narrow -- especially the focus
on basic research. We need to take a step backkawlat is the intangible asset we wish to
create. From that point of view, the intangibleeass the creation, dissemination and utilization
of knowledge. The first question to be asked whkahe role of the government in the creation
and diffusion of knowledge? What resources can gbeernment provide to the creation

process? What governmental actions can creatanarde for the creation and utilization of

knowledge?

To answer those question there should first benaantory of all government support for the
creation intangible knowledge assets - directly iaditectly. By looking at this inventory, it will
become clear that the government is involved inlmmore that support for basic research. The
federal government creates important knowledgetassehe form of government statistics. It
creates other forms of information assets in threnfof standards. It supports organizational
research and evaluation activities -- both academitfor agencies purposes.

The review would provide a basis for understandimgrange and types of knowledge creation
and dissemination activities and mechanisms. Thatidvinclude creating a better understanding
of support for non-scientific and technical resbagod place such support in its proper context.
In the context of the broader goal of knowledgeatiom and dissemination,

A review would also place in context the demane gjdestions of how to use most effectively
use procurement and activities that aggregate deniaifferent forms and areas of knowledge
creation might require different types of demardesncentives. The review would be a starting
point of understanding the different needs andcéffeness of the different approaches.

Topic #3 covers_Intellectual Proper{fP) and is related to the question of incentivEke
guestions the RFI ask are:
What are the key elements of any legal reform effoat would ensure that our
intellectual property system provides timely, higality property rights and creates the
best incentives for commercial innovation? How ¢he intellectual property system
better serve the dual goals of creating incentifeesknowledge creation while also
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ensuring that knowledge is widely diffused and add@nd moves to its best economic
and societal uses?

IP is a key incentive that is a legal market creptictivity rather than a direct financial means of
creating a market. IP is essentially a governmeangof a monopoly right, granted, as Article |,
Section 8, Clause 8 of the Constitution states, gi@mmote the Progress of Science and useful
Arts." "By securing for limited Times to Authors)@ Inventors the exclusive Right to their
respective Writings and Discoveries”, as the ré€llause 8 states, IP regulates the marketplace
to creates a financial incentive for invention amdation. The questions in this area should be
seen in this context of the overall goal of cregiimcentives to innovation.

But the structure of IP in the specific form of grals covers both incentives for creation and
incentives for dissemination. The alternative IBtpction to patents is trade secrets -- which are
very different in terms of dissemination. To obtaipatent, the knowledge must be disclosed -
rather than be kept secret. The implicit tradeimfpatents is that protection is granted in return
for disclosure. That disclosure is critical for theformation flow needed to support
entrepreneurial activities, as discussed abovenstea of knowledge become next to impossible
if there is no knowledge about the knowledge. Toeffective, however, the IP system must
work with other forms of dissemination. Merely dasing may not be enough to induce
dissemination.

Thus, an additional question is in order. How de thcentives for knowledge creation and
dissemination under the intellectual property systther support or conflict with other forms
of incentives and mechanisms for knowledge creamhdissemination?

The final part of the set of knowledge creatingidepn the RFI is #10: Enhancing the exchange
of ideas The RFI asks the following:
How can public policy better promote the exchanfel@as among market participants--
that is, support "markets for technology"--that @mte the social value of innovations?
Similarly, how can the government assist in théudibn of best practices? Given that
ideas and knowledge cannot be traded as readilgraphysical goods, what is the
government's role in supporting more effective retsR

The first two topics of focus on the creation paftthe issue of knowledge creation and
dissemination. IP has a dual focus of creationdissemination. This last set of questions hones
in on the dissemination issue. Yet, it seems tdk lab only one mechanism of exchange:
knowledge markets. Knowledge markets is an import@ncept. But it is only one form of
knowledge exchanges. The question should be breddéfow can public policy promote the
exchange of ideas and the flow of knowledge? VWdties, programs and activities can help
or hinder the dissemination of knowledge? Whattheevarious mechanisms for knowledge
flows and dissemination and which are best suitinghich circumstances?

Under this broader question should be a revievhefrange of government policies affecting the
flow of information and knowledge. Currently, thepelicies are in separate silos such as
privacy, intellectual property rights, "right-to-&w" policies, terms of access to government data
and data collection/statistical policy. All of tleepolicy areas approach knowledge, information
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and data as an intangible asset. But they asséssadue that asset in very different ways. A

common approach to this intangible assets acr@ssdatious silos may not be either possible or
desirable. But a more coordinated approach that isast cognizant of the overlap and tensions
among the various policy areas would help enshee more nuanced and appropriate policies
could be crafted.

Innovation Process

The last, and most far reaching, set of questioasavered in topic #8: Implications of changes

in the innovative proces3he RFI asks the following questions:
In recent years, some experts have noted thamntievation process itself is changing,
and that approaches such as user-driven innovatipeny innovation, design thinking,
combinatorial innovation, modularity, and multi-ciginary innovation are growing in
importance. What are the policy implications ofsh@nd other changes in the innovation
process? Should policy makers be thinking diffdyeabout our approach to industrial
organization and competition policy in light of #gechanges?

The answer to the last question is a resounding Yes, policy makers should be thinking
differently about approached to not only industdedanization and competition policy -- but to
every other part of innovation and competitivernasgcy as well.

As currently framed, the question focuses on aosticompetition policy. But the shift in the
nature of the innovation process has profound itagbns for all of innovation policy. Our
current policy is still an artifact of the indusiriera linear model of innovation. Under that model
basic research leads to applied research leadscttindlogy development leads to product
development lead to product demonstration whichlffinleads to commercialization. The key
elements of that policy are resources in at thatfemd (funding, STEM educated personnel),
technology transfer activities in the middle andgtBtection at the end.

Innovation is not this neat progress. Even wheroliows this path, there are numerous

feedbacks loops and cases of starting over. Butany case, innovation is more like a stew -
with various elements -- technology, business nsdé&hancing, organizational structure,

marketing concepts -- being combined to createstiteproduct. An entrepreneur pulls together a
previously uncoordinated hodgepodge of ideas acdkintdogies into a product or service that
customers demand. Pieces of technology are cohlineew ways (such as combining lasers
and compression algorithms to create the compait).din some cases, the technology is
secondary to and a means of facilitating the bgsimeodel -- for example ZipCar or even iPods.

In fact, technology may not even play a role. Aef@sor Christopher Hill has noted: "In the
post-scientific society, the creation of wealth golds based on innovation and new ideas will
tend to draw less on the natural sciences and eegng and more on the organizational and
social sciences, on the arts, on new business ggesgand on meeting consumer needs based on
niche production of specialized products and sesvia which interesting design and appeal to
individual tastes matter more than low cost orcaldnew technologies."

("The Post-Scientific Societylssuesin Science and Technology, Fall 2007)
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Innovation policy needs to catch up to the innaatprocess. For example, a demand driven
model innovation shows that government procurenagat regulations can drive innovation.
Government as a demanding customer can createhtiineopening wedge" -- new products and
services that have a specialized use. Once thaiatiped use is established, the product or
service can be refined and adopted to a broadéoroes base. The demanding customer in fact
becomes a co-creator. Regulations can serve thes danction by creating demanding
customers.

To take another example, we have Engineering Rese2enters in a number of areas. Why
don't we have one for design thinking? Or why &rere also funding research on and
demonstration of new business methods and orgamahtmechanisms as part of the "Catalyze
Breakthroughs for National Priorities” element bk tinnovation strategy? Why aren't we
funding more organizationally-focused challengeschs as the DARPA "Red Balloon"
challenge?

These are but two of numerous examples of how itgntoward innovation policy needs to be
expanded. Throughout the comments | have madeeR#, this theme of thinking in a more
broad context has repeated itself over and ovemagais last topic highlights that concern.
Thus, the basic question underlying the entire iRl modification of the one stated above:

In light of the changes in the innovation processyw should policy makers be thinking
differently about our approach to innovation poficy

This question is worth of study and intense discuss and of itself. Posing the question in this
RFl is a good starting point. But only a startirggrp. | would urge the Department of Commerce
to undertake that specific dialogue, discussionextamination.
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