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would never invest in basic science and that
government investment in applied research—
such as the Manhattan Project—had little place
in peace-time America. From this perspective
came national research institutions like the
National Science Foundation.?

Today, this classic model of innovation is at
the heart of most of the country’s innovation
policies. Research and development tax cred-
its, patent and licensing laws, angel and ven-
ture capital incentives, and technology trans-
fer programs all operate around the concept
that there are innovation generators (universi-
ties, labs, independent inventors, and technical
consultants), and they transfer knowledge to
firms through formalized market mechanisms

(patents, licensing, mergers and acquisitions,
and contracts).

The problem with this approach is that firms
often don’t use either research institutions or
formal channels to bring new ideas to mar-
ket. In many industries, patenting, licensing,
and R&D contracting are exceptions rather
than the rule. Instead, firms gain commer-
cial insight informally from other firms, from
customers, and from suppliers through part-
nerships, reverse engineering, unrelated con-
tracts, or the hiring of workers with the spe-
cific knowledge the firm desires. For example,
original equipment manufacturers (OEMs),
like Boeing, Apple, and General Electric are
more than just customers to their thousands

WHAT TYPES OF INNOVATION ARE INCLUDED IN THIS BRIEF?
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of suppliers. They corral innovation through-
out the supply chain by establishing platform
systems (e.g., planes, computers, or MRI ma-
chines), and, as these products’ components
become more complex and expensive, more
of the research, design, and customization is
pushed down the value chain, making suppli-
ers a critical source of innovation. Likewise,
consumer-facing companies of all sizes also
learn from their customers through product
surveys, focus groups, and other activities.®

These informal channels are discussed in con-
sulting reports and are well known to on-the-
ground economic developers, but they haven'’t
influenced policy and practice in most cities,
in part because little comprehensive evidence
of their relevance exists.

1

TODAY, THE CLASSIC MODEL OF
INNOVATION IS AT THE HEART
OF MOST THE COUNTRY'S
INNOVATION POLICIES.

One reason so little research has been done
on informal innovation channels is because
traditional metrics of innovation are well
understood and easy to quantify (particularly
patent data). Analyzing informal channels,
by contrast, usually requires surveying firms,
which is difficult and costly.

However, such surveys of firms do exist, and
they help shine light on the actual methods of
innovation firms employ. For example, Ashish
Arora, Wesley M. Cohen, and John P. Walsh
surveyed over 1,000 manufacturing compa-
nies in 17 different industries, ranging from
wood manufacturing to pharmaceuticals, and
asked both where the majority of the inno-
vation for new or improved products came
from and what was the method of acquiring
that innovation.®

This brief uses this research, along with other
surveys, to describe a more nuanced approach
to urban innovation. The paper begins by
reviewing the economic literature to examine
how firms actually come across new ideas; it
then develops a simple taxonomy of the inno-
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vation process and describes how each model
differs from the classic view of innovation.
Finally, it offers recommendations to public,
private, and philanthropic stakeholders for
how to develop more tailored strategies to
their local industry structure. Specifically, the
brief recommends that these stakeholders
should:

_ that all industries can be in-

novative, not just software and medical tech-
nology startups, and identify the particular
innovation pathways utilized by local firms.

_ institution-wide technology

transfer practices at research universities that
focus on licensing and adopt options that al-
low specific departments and centers to cater
to different industries.

_ partnerships with non-re-

search colleges and universities to support
firms seeking short-term process innovation.

_ the traditional accelerator model

to respond to the innovation needs of startups
in nontraditional growth sectors.

- designers, engineers, and software
developers in urban centers to manufacturing

supply chains in the surrounding regions.

_ the appropriate place-based

strategies to increase the density of innova-
tive firms and support organizations.

The overarching priority of this brief is to
help policy makers, practitioners, philan-
thropies, and firms better understand how
innovation occurs on an industry level and,
through this knowledge, enable them to bet-
ter facilitate economic growth in cities.
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LEAVING THE GLASSIC
MODEL BEHIND

In contrast to the traditionally accepted view
of the invention process, the most prominent
source of innovation for companies is not re-
search institutions but rather customers and
suppliers.

In the survey of manufacturing firms by Aro-
ra, Cohen, and Walsh, 50 percent of those
responding said that external sources were
responsible for new product innovation; 27
percent said the innovation was derived from
customers and 14 percent from companies in
their supply chain. As Figure A shows, “tech-
nology specialists”—or traditional sources of
innovation, including research consultants,
inventors, and universities—were the source
of innovation for only 17 percent of firms.

Perhaps most surprising is that only 5 per-
cent of the manufacturers said they drew from
universities as a source of new products. This
figure is lower than what other research indi-
cates, in part because this study had a stricter
definition of innovation.® Regardless, this re-
search suggests that when firms look outside
their four walls for new ideas, other firms are
much more likely to be a source of informa-
tion than universities.

Not only is the source of innovation different
than in the accepted innovation models, so too
are the channels through which new ideas are
transferred. Economic literature and common
sense suggests that research that has market
value is transferred to firms through mar-
ket mechanisms such as licenses and royalty
agreements. Yet here again, the evidence sug-
gests otherwise. According to Arora, Cohen,
and Walsh, the majority of firms employ non-
market channels for their innovation. Sixty
percent of manufacturers that rely on external
sources for invention join into cooperative re-
search ventures with other firms, labs, or uni-
versities. And over one-third depend on even
more informal channels such as hiring of new

Figure A. External sources of new product innovation
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Figure B. Channels used to acquire external innovation
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workers, consortia membership, or any num-
ber of interactions with other companies that
are not paid for.’

On the other hand, as Figure B shows, only 16
percent of companies that seek external sourc-
es for innovation do so solely through market
mechanisms (most use a mix of market and
nonmarket methods). The most important
type of market engagement—employed by 21
percent of companies—is service contracts,
usually with technical consultants or software
developers.'°

By contrast, just 13 percent of firms sign li-
censing agreements with universities, labs, or
inventors, and only 10 percent use mergers and
acquisitions (M&As). These last two findings
are remarkable given that revenue from licens-
ing technologies constitutes the most popular
benchmark of university commercialization,
and that the value of new technology has been
used to justify the astonishing price tags of re-
cent M&As.!!

These findings show that the classic model is
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not as common as generally assumed. Howev-
er, that doesn’t mean universities, military re-
search facilities, and national labs are irrelevant
or that the classic model should be thrown out.
It may be the case that, while informal methods
are more frequent, they produce less value than
formal channels. (Arora, Cohen, and Walsh in-
quired about the frequency of collaboration,
not the economic value of those engagements.)
Research from management studies indicates
that innovation derived from suppliers and
customers is often incremental in nature, im-
proving existing products and processes but
rarely spawning new industries.!> This makes
sense given that firms engage with their sup-
pliers and customers around existing product
lines. Customers rarely know what possibili-
ties might lie beyond existing technology, and
suppliers have contractual obligations to work
within existing product systems. For example, a
drivetrain supplier for Ford’s F-150 trucks has
little reason to build a drivetrain compatible
with an electric vehicle.

On the other hand, inventors and researchers in
national laboratories, universities, and military
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research facilities have a mandate and ability
to push the frontiers of science and are there-
fore better equipped to support firms seeking
to change the market. Ford may not need the
Massachusetts Institute of Technology or Oak
Ridge National Laboratory to build a cheaper
drivetrain, but when trying to create new mate-
rials to design cheaper, lighter cars it very well
might. Economist Fred Block finds that since
the 1990s over two-thirds of the most influen-
tial technologies (as defined by ResD Magazine)
were supported by federal research funding at
national laboratories or universities.'®

If nontraditional sources are more often uti-
lized but traditional institutions are less fre-
quently used but are more beneficial, which
should regional leaders promote in their eco-
nomic strategies? With limited resources,
should stakeholders focus on enhancing re-
gional supply chains or university technology
transfer?

The answer is that it depends on the industries
within a city.

INDUSTRY-SPECIFIC
INNOVATION

Industries employ varying tools to create new
products and services, and this practice has im-
portant implications for policy making and prac-
tice designed to support innovation and eco-
nomic development.

Drawing from the Arora, Cohen, and Walsh sur-
vey and other research, Figure C breaks indus-
tries into four quadrants based on whether they
predominately use traditional or nontraditional
technology generators and formal or informal
channels to acquire their technology.

Traditional actors include universities, indepen-
dent inventors, and scientific services consul-

Figure C. Sources of innovation and channels by which acquired, by industry
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tants; nontraditional actors include customers
and suppliers.’> Market channels are defined as
licensing agreements, mergers and acquisitions,
and contracts, while nonmarket channels include
informal partnerships and collaborative R&D
ventures. ¢

Industries that work primarily with universities
and other traditional actors and use market chan-
nels as sources of invention are in the top right-
hand quadrant. These industries are referred to
as classic industries. Industries that more often
cite clients and suppliers as primary sources of in-
novation and leverage joint research agreements
or other informal methods are in the bottom left
quadrant and are referred to as unconventional
industries. Industries that mix the use of actors
and channels are called mixed industries and are
in the top left and bottom right quadrants. Each
industry’s particular placement is based on how
much it uses each respective channel and actor,
compared to the average manufacturer. For ex-
ample, the most extreme classic industry is phar-
maceuticals in the top right corner because it de-
pends on traditional actors and formal channels

PAGE 7

PHARMA

far more than the average firm. By contrast, the
chemical industry is near the middle of the graph
because it uses nontraditional actors and formal
channels at roughly the same rate as average.!”

CLASSIC
INDUSTRIES

For firms that follow the classic model, basic and
applied R&D is key. In these industries—which
include pharmaceuticals, medical devices, plas-
tics, and automotive companies—new products
often depend on scientific breakthroughs, and
innovation requires substantial scientific exper-
tise, long timelines, and considerable investment
in laboratory and other equipment. Most firms
in these industries cannot afford these costs in-
house and rely on R&D institutions like military
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CUSTOMERS

facilities and national laboratories, universities,
or private inventors to support their innovative
efforts. Discoveries often take years to generate
in the lab but, once made, are easy to replicate
and open to imitation by competitors. Further,
technologies are often distinct and easily codi-
fied into patents, service contracts, and licensing
agreements. Therefore, industries that follow
this model rely heavily on formal, market mech-
anisms to transfer knowledge.

The pharmaceutical industry is a good example
of a classic industry.'® Scientific breakthroughs
in fields like organic chemistry are typically
funded by federal agencies, usually the National
Institutes of Health, and then patented by uni-
versity technology transfer offices (TTOs). TTOs
then try to license the technology to large phar-
maceutical companies, which cover the substan-
tial costs of clinical trials and manufacturing. If
the science isn’t far enough along to license to a
pharmaceutical firm, then the originating scien-
tist will often establish a biotechnology startup
around the invention and seek venture capital to
cover the costs of clinical trials, with the end goal
of being acquired by a larger company.
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UNCONVENTIONAL
INDUSTRIES

In many industries the classic model doesn’t fit
the innovation process. Companies in these in-
dustries—including electronics, metals and fab-
ricated metals, and software—use neither market
channels nor traditional knowledge generators
to create many of their new products and ser-
vices. Unlike firms that follow the classic model,
innovation in this unconventional category is
far less linear and sequential. The average small
and medium-sized firm fits into this category,
which makes sense since small manufacturers
often don’t have formal R&D departments (sev-
eral high-tech industries are important excep-
tions) and, because they do not as often patent or
formally protect their intellectual property, are
involved less in market-based innovation.
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An important feature of these industries is that
there is less distinction between the actors gen-
erating technology and those consuming it.
Instead of relying on universities, federal labs,
or private inventors for knowledge, compa-
nies depend on suppliers, customers, and oth-
er firms. One reason for this is that innovation
in these industries is less tethered to scientific
breakthroughs and is more incremental and
adaptive. For example, over 80 percent of inno-
vation within unconventional firms comes in
the form of processes or products that are new
to the firm but not actually new to the market.”
Of course, in every industry scientific frontiers
are being tested but, for unconventional firms,
many other avenues are employed.

1

UNLIKE FIRMS THAT FOLLOW THE
CLASSIC MODEL, INNOVATION IN THIS
UNCONVENTIONAL CATEGORY IS FAR
LESS LINEAR AND SEQUENTIAL.

A second feature of these industries is the
prevalence of process innovation. Much of
the industrial novelty lies not in new products
but in better production methods. Research
shows that process innovation is far harder
to replicate because it depends on the unique
production capacity of a firm—its business
models, capital equipment, and skilled labor.?°
Therefore, process innovation is often better
protected by trade secrets rather than patents
and is transferred through the job-hopping of
individual workers rather than market trans-
actions.?!

Metals are a good example of an unconven-
tional industry. Large customers in this in-
dustry (such as Alcoa) often rely on small or
medium-sized, highly specialized suppliers
for inputs. These suppliers exist predomi-
nately in regional markets and lack clear in-
teroperability between their products, with
competition based on costs. Innovation is of-
ten within the metallurgy process—for exam-
ple, to reduce heat or lag time. These process
innovations rarely get transferred through
market mechanisms and are usually seen as
too incremental to justify the cost of trying to
license their use.
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MIXED-INDUSTRIES
INNOVATION

Finally, many industries— including semicon-
ductors, textiles, wood, food, chemicals, and
instruments—fall somewhere in between the
classic and unconventional approach. Firms
in this category predominately rely on non-
traditional actors but formal channels to ac-
quire innovation. Like unconventional firms,
basic science is not tied to most innovation for
mixed industries. Instead, ideas are predom-
inately derived from engagement with key
suppliers and customers, who often maintain
long-term partnerships tied to highly specific
product platforms, such as a particular type of
smartphone.

For mixed industries, value is often based on
physical technologies that are easy to replicate,
particularly when compared to the experience
of unconventional firms that employ com-
pany-specific forms of process innovation.
Bargaining power between firms in the value
chain is then tied to ownership of these new
technologies. Like firms in the classic model,
mixed-industry firms do not just compete on
the cheapest products but on the technical ca-
pacity baked into these products. As such, mar-
ket-based transactions such as licensing, tech-
nical service contracts, and M&As are used to
secure knowledge. Finally, while traditional
institutions like universities, inventors, and
technical consultants play less of a role than in
the classic model, they are more important to
mixed industries than they are to those in the
unconventional categories. Leaps in scientific
frontiers are desirable but less frequent than
incremental innovation.

Semiconductors are a good example of a
mixed industry. Technology development
often follows from the chip’s end products,
such as consumer electronics, automobiles,
or communications equipment, and therefore
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technical requirements, design processes, and
performance are the outcome of longstanding
customer relationships. Moreover, the market
is fairly concentrated, with five firms driv-
ing more than 60 percent of wafer demand.??
That means that innovation is usually tied to
a particular customer.?® Further, the growth
of "fabless" chipmakers (companies that design
and sell but do not manufacture chips) has
increased the reliance on external suppliers
for critical knowledge inputs. In short, most
innovation in the semiconductor industry is
driven by suppliers and customers. Howev-
er, new design features are easily reverse en-
gineered and replicated, so the protection of
intellectual property is an important consider-
ation in the industry. And because many firms
sell to the same customers and use the same
suppliers for their manufacturing, design, and
equipment needs, creating clear boundaries
between which technologies can be licensed
and to whom has become an industry norm.

Within the mixed industries, one of the most
interesting findings is that none of them, be-
sides minerals, predominately works with
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traditional research institutions and primarily
uses nonmarket channels to transfer knowl-
edge. While many firms use market channels
and work with nontraditional actors, the op-
posite is rare. There could be many reasons
for this, but one obvious explanation is that
traditional scientific institutions simply do
not transfer knowledge to the private sector
outside of market methods. The implications
of this will be discussed in the next section.

Every typology has exceptions. Dozens of vari-
ables beyond the four quadrants of Figure C
could be used to segment innovation, ranging
from source of capital to the skill level of the
workforce. And in every industry there are
firms that are at the cutting edge of science and
working effectively with a variety of traditional
and nontraditional institutions on new inven-
tions. Nonetheless, who firms work with and
the channels they use to create economic val-
ue is important, and from this perspective the
innovation process is not monolithic. The next
section discusses ways city and metro stake-
holders can consider these different models
when shaping their urban innovation strategies.
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INNOVATION POLICY
FOR CITIES

The most important implication of the tra-
ditional-nontraditional/market-nonmarket
typology presented here is that nonmarket
channels of innovation are far more important
than have typically been acknowledged in pol-
icy and practice, and the lack of focus on them
has likely limited the innovation potential of
cities areas. Attention to the industry mix of a
city is commonplace in many economic devel-
opment strategies: zoning laws, training pro-
grams, taxation, and land-use rules all consid-
er the composition of firms. Yet the way city
stakeholders approach technology develop-
ment is mostly homogeneous. In most places,
incubators, accelerators, university technolo-
gy transfer offices, and public-private research
partnerships look more alike than different.

Instead, public, private, and institutional
stakeholders should implement more tailored
strategies based on whether local industries
fall into the classic, unconventional, or mixed
model of innovation. These strategies would:

RECOGNIZE that all indus-

tries, not just software and medical
technology startups, can be inno-
vative, and identify the particular
innovation pathways utilized by
local firms.

Policy makers and other leaders should cast a
wider net when considering innovation poli-
cy. “Innovation” in too many cities is synony-
mous with software development and medical
technology (both devices and new drugs). This
is unfortunate for several reasons. First, these
industries represent only a minority of jobs in
most cities.?* Second, as discussed in this brief,
software and medical technology have highly
specific innovation pathways that may not be
relevant to the rest of the economy.
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Software and pharmaceuticals increasing-
ly exist at polar ends of the innovation spec-
trum. Because of cloud computing and other
technologies, the upfront costs of a software
company are declining while the potential
size of the market is growing (with a greater
consumer base and the onset of the “Internet
of Things”). Moreover, consumer Internet ap-
plications have almost zero marginal cost—it
costs pretty much the same to download an
app once or a million times—so successful
companies can scale with ease. By contrast,
pharmaceutical and medical device compa-
nies require substantial basic science and are
regulated, and these features dramatically in-
crease the time and upfront costs of a startup
reaching market. Also, for a drug or device,
which must be manufactured, scale is an issue.
The bottom line is these two industries are ex-
tremely different from one another and outli-
ers compared to the rest of the economy.

The overemphasis on software and medical
technology can be observed across the coun-
try in the creation of state and local organiza-
tions—often called technology development
corporations—tasked with fostering regional
innovation. These entities have a mandate to
support commercial research and entrepre-
neurs across the economy, but in reality their
efforts focus predominately on software and
medical technology. This bias derives partly
from the fact that for decades traditional eco-
nomic development agencies ignored these
industries and entrepreneurship in general by
focusing exclusively on attracting large, tra-
ditional firms. Now, while many cities have
numerous technology programs (accelerators,
technology-based economic development or-
ganizations, industry associations, etc.) there
is still a deficiency of support organizations
for innovation in most sectors.

Some cities recognize that they will never have
a competitive advantage in software or med-
ical technologies and are beginning to devel-
op organizational models that cater to their
particular form of innovation. For example,
in Milwaukee the Water Council is a coordi-
nated effort by the city, local universities, and
businesses to use the region’s deep expertise in
brewing and water transport manufacturing
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and services to foster water technology. Pro-
grams include a Fresh Water Seed accelerator
to support the pipeline of entrepreneurs in
the sector, a Global Water Center that serves
as a central node linking large and small wa-
ter companies, and the School of Freshwater
Sciences at the University of Wisconsin-Mil-
waukee, the country’s only freshwater gradu-
ate school. Together, these efforts support wa-
ter technology at each stage of the innovation
process, from research commercialization to
startup support to scale or acquisition.

E I.I M I N ATE institution-wide

technology transfer practices at
research universities that focus on
licensing and adopt options that al-
low specific departments and cen-
ters to cater to different industries.

In most urban areas, universities and national
laboratories are ill-equipped to work outside
of the classic model. These institutions have
technology-transfer offices and legal councils
that focus on patenting and licensing but pur-
sue few joint research or informal partnerships
with the private sector. In the classic model,
research anchors tend to expect businesses to
work with them on terms that are convenient
to the researchers instead of creating commer-
cialization channels based on the unique attri-
butes of the industries around them.

1

THE PROCESS OF CREATING NEW
PRODUCTS IS FAR MORE INDUSTRY-
SPECIFIC THAN MOST ECONOMIC
STUDIES SUGGEST.

A common response by many anchor insti-
tutions to lackluster commercial activity is
that the institution’s research isn’t a good fit
for nearby firms. But often the problem is less
about the type of technology as it is about the
channel used to try and transfer knowledge
to companies. Universities and national lab-
oratories should eliminate institution-wide
licensing practices and adopt options for com-
mercialization that align with how innovation
occurs in mixed and unconventional indus-
tries.”> Doing so would widen the number of
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firms potentially interested in working with
their local research organizations.?

For example, researchers in an organic chemistry
department seeking a private-sector pharmaceu-
tical partner probably do need to patent and li-
cense their technology, but engineers developing
a new material would be better served through
a joint research venture with a company that al-
lows testing of the product at scale. At the same
time, neither method would be appropriate for a
media arts department trying to transfer design
concepts to alocal business. All of these activities
are innovative and have the potential to impact
the regional economy, but only if firms are able to
access university knowledge through the chan-
nels with which they are most familiar.

Georgia Tech is a leading university not only for
licensing technology but for creating startups
from university research. To this end, the univer-
sity has created a number of technology transfer
programs that focus not on patents and licensing
but on the nurturing of startups. For example,
the Industry Connects program links university
startups with Fortune 1000 companies with the
goal of creating contracts, not venture funding.
Venture funding may be critical for software and
life science companies, but, for advanced manu-
facturing and other technologies, revenue-gen-
erating contracts are a much stronger indicator
of success. According to its own reporting, over
90 percent of startups from Georgia Tech re-
search are either revenue generating, have been
acquired by another company, or have success-
fully completed an initial public offering.””

FO STER partnerships  with

non-research colleges and uni-
versities to support firms seeking
short-term process innovation.

Some research institutions will be able to break
free of the classic model more easily than others.

In many cases, longstanding research capacity ac-
tually makes it harder for a university or national
lab to support other types of innovation. Many
of the nation’s finest research universities receive
the majority of their funding from federal agen-
cies or institutional endowments and have long-
standing organizational rules and global alumni
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networks. These characteristics can make it dif-
ficult for the universities to support local firms
outside of basic research. But most cities have
numerous universities, colleges, and technical
schools that are perhaps less prestigious but are
willing to adopt policies that make them able to
partner with firms seeking incremental and pro-
cess innovation, as compared to basic research.

A PREPONDERANCE OF RESEARCH
SHOWS THAT PROXIMITY IS A
CRITICAL FACTOR IN INFORMAL
KNOWLEDGE EXCHANGE.

In the past, many of these schools have been
brushed aside because they have limited ability
to support firms with scientific breakthroughs
(e.g, a new drug therapy). But because they
have local alumni, business connections, and a
willingness to deviate from the rules that gov-
ern most research universities—such as tying
tenure to business contracts rather than publi-
cations—they may be ideally situated to assist
companies in areas such as product proof-of-
concepts or problem solving within the man-
ufacturing process. As such, cities that have
clusters of mixed and unconventional indus-
tries should help foster stronger partnerships
between higher education and business leaders
to better utilize these institutions.

For example, Lorain County Community Col-
lege near Cleveland runs the SMART Commer-
cialization Center for Microsystems that helps
companies test new sensor technology. The
center is a multiuser shared resource that sup-
ports commercialization of sensor products by
helping companies inspect and reliability-test
design concepts. Ohio and the surrounding
Midwestern states have a number of leading
research universities in the area of instruments
and controls; the SMART Center serves as a
critical link between university science and in-
dustry innovation.

M 0 D I FY the traditional acceler-

ator model based on the innovation
needs of startups in growth sectors,
not simply the needs of software
companies.
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While leveraging research anchors is import-
ant, firms in the unconventional and mixed
categories draw more from other firms for
their innovation. Strategies to promote better
firm interactions are therefore essential.

There is no shortage of examples of organiza-
tional models to support firm collaboration,
ranging from industry associations to firm
consortia, including hallmarks like Sematech
in the semiconductor industry. Today, how-
ever, the fastest-growing and most popular
institutional models that link a city’s firms,
entrepreneurs, and investors are accelerators
and incubators (or co-working spaces). It’s
estimated that there are 3,000 active acceler-
ators internationally and many times as many
co-working spaces.?” Unfortunately, because
they are in vogue cities often support these
spaces without considering their economic
impact. As with most technology-based orga-
nizations, the economic value of the accelera-
tor model depends on whether the program is
tailored to the needs of local industries.

The empirical work on accelerators suggests
that the traditional accelerator model works
best for software startups in cities with an
abundance of venture capital but, unless tai-
lored, has limited effectiveness for other in-
dustries.** For example, MIT researchers Dan-
iel Fedher and Yael Hochberg find that cities
that have accelerators see higher investments
in software startups than those that do not,
but the presence of accelerators has no impact
on funding of biotechnology startups.’! These
findings may come as a surprise given that
software and biotechnology startups are both
represented by most accelerator programs
(unlike many other industries that are rare-
ly represented at all, like energy or advanced
manufacturing). But biotechnology and soft-
ware get grouped together because they are
considered “high tech” and seek venture cap-
ital; yet, as discussed above, they couldn’t be
further apart. Software is an unconventional
industry while pharmaceuticals follows the
classic model, and therefore it is difficult for
one accelerator to meet both these industries’
needs.

While it’s true that some highly publicized
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accelerators, like MassChallenge, have had
success in both software and the life sciences,
such success is rare and, in the case of Mass-
Challenge, is in part a function not of the sim-
ilarities between these industries but of the ac-
celerator’s size, leadership, and access to a vast
Boston network of mentors and investors.*?
But not all places are like Boston and not all
industries are like software.

In order for accelerators to work in places out-
side of Boston and Silicon Valley, they should
be tailored to connect entrepreneurs in a va-
riety of industries with suppliers, customers,
and investors. For example, Alphalab Gear
in Pittsburgh is one of the first and most suc-
cessful accelerators in the country to focus on
the needs of hardware companies. Leveraging
the engineering strengths of Carnegie Mellon
University and the medical device capacity at
the University of Pittsburgh, AlphaLab Gear is
translating research into successful companies
through mentorship and financing models that
are appropriate for hardware innovation.*

Similarly, BetaSpring, a top-ranked acceler-
ator in Providence, R, seeks “revenue-first”
companies with the goal of acquiring custom-
ers and creating revenue (by contrast, soft-
ware-oriented accelerators rarely seek reve-
nue). BetaSpring’s goal is to attract firms more
reflective of the Providence economy, like ad-
vanced manufacturing, rather than compete
with nearby Boston for software entrepre-
neurs. In both AlphalLab Gear and BetaSpring,
the institutions have focused on the particular
innovation constraints of firms in each city’s
most prominent industries. With purposeful
adjustments, accelerators can better fit the in-
novation pathways of a variety of industries.

LINK designers, engineers, and
software developers in urban
centers to manufacturing supply
chains in the surrounding regions.

In some industries, policies and practices
should be designed to support firms by help-
ing to connect them to manufacturing supply
chains.

For example, 3D printing and the maker move-
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ment have created substantial buzz around ur-
ban manufacturing. Yet currently much of the
activity, such as creating artisanal products for
consumers, remains within the retail sector.
While certainly not trivial, these activities rep-
resent only the tip of the iceberg of 3D print-
ing and digital design. Today, designers and
engineers in cities have the capacity to proto-
type parts for the world’s largest manufactur-
ers. Yet creating connections between urban
designers and suburban production factories
is an organizational challenge unaddressed by
most cities.

Mentors in co-working spaces and maker
shops understand how to help entrepreneurs
sell on Etsy, but most have no idea how get a
contract with Toyota. Yet from a technology
perspective, selling goods on Etsy and being
able to digitally design or prototype a com-
ponent for Toyota can be increasingly com-
plementary. Because unconventional indus-
tries innovate through informal partnerships
across supply chains, public- and private-sec-
tor leaders in cities with many unconventional
industries need better strategies to link urban
manufacturers, designers, and engineers with
the larger manufacturing ecosystem. Because
of real estate prices, large-scale manufactur-
ing factories will rarely be located in cities, but
many of their knowledge hubs may be.

In some cities corporate research centers serve
as intermediaries between urban researchers,
engineers, and designers on the one hand and
suburban production facilities on the other.
For example, Coca-Cola uses its research cen-
ter in Midtown Atlanta (adjacent to Georgia
Tech) to connect young firms to its production
pipeline. General Electric has similar objec-
tives in developing its new oil and gas research
center in Oklahoma City.

ADVAN C E o the appropriate

place-based strategies to increase
the density of innovative firms and
support organizations.

Finally, a preponderance of research shows
that proximity is a critical factor in informal
knowledge exchange.’® This is because much
of the innovation process is not codified into
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patents, invention disclosures, or firm con-
tracts but is tacit in nature and transferred
through workers, entrepreneurs, funders,
and institutional interactions that are in
close proximity to one another. For example,
Rosenthal and Strange find that, for knowl-
edge transfer among firms within the same
industry, companies located within one mile
of each other see 10 times the effects of in-
formation exchange as those located between
two and five miles apart.*® Because proximity
is so vital for nonmarket innovation chan-
nels, cities and states should identify their
dense industry clusters based on city blocks,
not metropolitan or county geographies.

In the past, labor markets—often defined by
metropolitan areas—were considered the ap-
propriate unit of analysis for urban innova-
tion, but research on tacit knowledge transfer
suggests that hubs of relevant firms, univer-
sities, and other actors increasingly co-exist
in much smaller geographic areas®’ Innova-
tion districts—dense clusters of research and
commercial activity in the core of cities—are
increasingly relevant to firms that devel-
op technologies through informal methods.
Large companies are locating near universi-
ties that have both strong research competen-
cies and programs to develop young compa-
nies.*® These companies are also locating near
small firms that increasingly serve as con-
duits of innovation through supply chains,
acquisitions, or the attraction of these firms’
knowledge workers. In short, the geography
of innovation is shifting to help facilitate the
informal and unconventional innovation
processes that are essential for many indus-
tries.

For example, the Chicago Innovation Ex-
change (CIE) is the University of Chicago’s
central location in the city to help students,
researchers, and entrepreneurs connect.
While many urban universities have con-
structed new buildings and public spaces for
entrepreneur activity, CIE differs in its highly
tailored mission—to help startups in the hard
sciences during their first 12-18 months. To
be successful, young hardware companies
(for example) need access to a huge array of
actors, including other academic fields, na-
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tional laboratories, venture and private equi-
ty funding, software and analytic firms, men-
tors, and other similar firms. CIE has not only
created vibrant “places” (e.g., incubators, pub-
lic spaces, commercial corridors, etc.) where
graduate students actually want to stay and
create companies but also has brought dis-
persed regional assets into close proximity.
Both Argonne National Laboratory and the
University of Illinois have physical locations
in CIE, and both have national expertise in
engineering and serve as strategic assets to
young hardware companies.

Neighborhood, city, and regional leaders
need to think about their industry portfolio
and intentionally support the type of physical
environments that encourage the formal and
informal interactions that facilitate technolo-
gy development and maturation.

CONGLUSION

Today, most city leaders understand that col-
laboration is a leading indicator of technolo-
gy-based economic success. In fact, without
external sources of innovation the number
of new products developed in the United
States over the last decade would be 33 to 45
percent lower.’* Instead of carbon copying
highly cited models, cities can be linchpins of
collaborative innovation but need to better
understand how their firms innovate, wheth-
er via classic, unconventional, or mixed path-
ways. Each suggests the relevance of different
actors, institutions, and channels. Cities will
have a better chance to thrive economically if
they stop mimicking each other and instead
align economic strategies with the particular
ways their industries innovate.
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