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Introduction 

Nanotechnology is expected to be a new driver of technology-oriented business and 

economic growth with broad implications in redefining products, industries, skills, and 

places (Lux 2007). While there are likely to be many benefits associated with the 

development of nanotechnologies, there are potential risks – not only related to health 

and safety but also in terms of economic and societal impacts. In this chapter, we explore 

some of the emerging spatial consequences associated with the development of 

nanotechnology at the regional level. We focus on metropolitan areas in the United 

States, identifying those areas where research, development and early innovation 

agglomerations in nanotechnology are developing. This is important because this 

geographical distribution will be one of the influences on the division of the economic 

and social consequences of nanotechnology.  We probe whether nanotechnology 

development is reinforcing the position of already leading technological centers such as 

Northern California’s Silicon Valley or Boston, Massachusetts, or whether new 

metropolitan trajectories are emerging which may change the distribution of research and 

technology complexes in the US. We also examine the organizational makeup of these 

areas to understand the institutional mechanisms that underlie the distribution of 

nanotechnology.  We draw on this evidence to develop propositions about the multiple 

ways in which patterns of concentration and distribution at the metropolitan level may be 

influenced in future years by the development of nanotechnology research and 

innovation. 



The Spatial Distribution of Nanotechnology: Similar or Different from 

Other Technologies? 

Novel technologies promise new benefits to users and consumers in terms of greater 

efficiency, performance enhancement, and added capabilities. Proponents also point to 

job and business opportunities and societal benefits. At the same time, such new 

technologies often have costs, for example, in jobs displaced through efficiency or 

obsolescence, as well as health or environmental risks. Moreover, where there are net 

economic benefits, these are generally not distributed equally. Yet, as Street observes, 

“there are no easy generalisations to be made about how technology affects the choices 

available to groups and individuals, except to say that each new technology changes the 

pattern of possibilities.” (Street 1992, 101)  What we can predict is that the distribution of 

effects of an emerging technology will largely be context dependent relative to the 

attributes of that technology, its positioning relative to other technologies, the current 

distribution of economic, social, and human capital, the broader institutional framework, 

and the policies and conditions which govern use of and access to the technology.  

Given this context, can we discern features already associated with the emerging 

landscape of nanotechnology research and commercialization which can offer signals as 

to the ways in which nanotechnology is developing? At the global level, analyses have 

already been undertaken, usually in the context of global competitiveness, of which 

nations are assuming leadership in nanotechnology publications and patenting (Huang et 

al, 2003; Huang et al, (2005; Kostoff et al., 2006). For example, Youtie et al, (2008) find 

that Europe, the US and Japan, as might be expected, are prominent in terms of the 



number of nanotechnology publications. However, nanotechnology publication in several 

other Asian countries is growing at rapid rate, especially in China which is now the 

world’s second largest producer of nanotechnology research publications after the United 

States (Shapira and Wang, 2009). The rise of China in the new domain of 

nanotechnology represents a significant change in the global technology development 

landscape, especially as institutional, regulatory, commercialization, and socio-economic 

frameworks differ in China from those typically found in fully developed economies. 

Nanotechnology R&D is also emerging in selected other developing countries, including 

in Latin America (Kay and Shapira, 2009), although generally most developing countries 

have limited capabilities not only to undertake R&D in nanotechnology but also to 

manage and regulate its deployment (Bürgi and Pradeep, 2006).  

The national level is an appropriate level to consider how the promise of 

nanotechnology will be fulfilled and to consider policy issues and strategies related to its 

deployment. In addition, the national level is the source of the bulk of nanotechnology 

public R&D funding. In the case of the US, funding through the National 

Nanotechnology Initiative for nanotechnology R&D grew by more than 200 percent from 

2001 to 2008, exceeding $1.5 billion in the 2009 budget. In contrast, US state level 

funding is nearly an order of magnitude lower, estimated at about $400 million in 2004 

(Lux 2005). However, from an economic development perspective, concentrations of 

emerging technologies are invariably located at the sub-national regional and 

metropolitan level. Moreover, new technology development tends to be rather unevenly 

positioned across geographical space (Feldman and Florida 1994; Malecki 1997). 



Theories of clustering and agglomeration tell us that there are internal and external 

economies of scale and scope in regional co-location. These concepts have been 

evidenced since Alfred Marshall’s (1890) work about industrial districts and are 

prominent in models of high tech regions (Saxenian 1994; Porter 1990).There is a body 

of related work that examines how knowledge spillovers and exchanges along with 

scientific and technical capital and complementary and supporting industries produce 

geographic hot sports for high-technology research and commercial activity. (Jaffe et al. 

1993; Krugman 1991) These factors make for a “spiky” world suggests Florida (2005) in 

his description of how certain localities advance development of emerging technologies 

to a greater extent than most others. 

While the use of nanotechnologies is likely to be widespread, as in the prior 

rounds of technology development observed by the authors mentioned above (as well as 

many others), we would expect the development of new nanotechnologies to be more 

spatially concentrated. But what is the pattern of spatial concentration likely to be? And, 

are there opportunities for new locations to enter as significant players in nanotechnology 

so as to create a less uneven distribution of nanotechnology research and 

commercialization activities at the sub-national level? One reason why the distribution of 

research and commercialization assets in new technologies is skewed to a small number 

of locations is because these locations are able to build on capabilities developed in prior 

rounds of technological development (Fuchs and Shapira, 2005). For example, Zucker 

and Darby (2005) find that there is significant overlap in the US in the concentration of 

established biotechnology centers and emerging nanotechnology locations. Any new 



technological round starts not with a “clean slate” but in a landscape already 

preconfigured for research and commercialization. This influence of prior R&D is what 

Zucker et al. (2007) found in their initial study relating nanotechnology article production 

in at the regional level to prior non-nanotechnology article knowledge stocks. However, 

the correspondence between the geographic concentrations of prior technologies and 

nanotechnology is not perfect. Shapira et al. (2009) compare nanotechnology to 

biotechnology, using the biotechnology center classification of US metropolitan by 

Cortright and Mayer (2002) and find both similarities and differences. For example, 

Boston, San Francisco, New York, and Washington, DC, are in leading positions in both 

technologies. Major R&D centers in biotechnology such as Raleigh-Durham, Seattle, and 

Philadelphia conversely are not as dominant in nanotechnology, while places like 

Atlanta, Austin, Phoenix – considered average or not significant in the biotechnology 

study – are more prominent in nanotechnology, and places with large government 

laboratories such as Knoxville/Oak Ridge are not even listed as potential biotechnology 

centers. Thus, emerging technologies take root in the same places and therefore 

contribute to cumulative advantage between regions, albeit not with perfect 

correspondence, hence allowing for scope for new regions to come forth into prominence. 

The scope for new regional positioning through nanotechnology could be 

expected to occur as a result of factors such as the multidisciplinarity of the field, 

involvement of incumbent firms, and widespread use shape its development. Early 

studies of the multidisciplinarity of nanotechnology find that scientific and technological 

publications in the field do encompass a range of disciplines, as measured by the Institute 



for Scientific Information (ISI) journal subject categories (SC) – more than 150 of the 

175 science and technology SCs – and draw on knowledge in cited references from a 

wide range of SCs (although with some concentration in fields related to materials 

science). (Schummer 2004; Porter and Youtie 2008). What might be the distributional 

consequences of the multidisciplinary nature of nanotechnology? Case studies by Meyer 

and Rafols (2009) suggest needs for instrumentation, special materials, and knowledge 

sharing underlie multidisciplinary activities in nanotechnology. Investigators from a 

range of localities have the potential to fulfill these needs to the extent that a single 

location lacks sufficient resources to address them intra-institutionally and therefore 

seeks collaborative and cross institutional, if not cross-regional, relationships. 

Another factor with the potential to affect a broader distribution of 

nanotechnology R&D is its use and commercialization patterns. As noted, the use of 

nanotechnologies is expected to be widespread. Early evidence observes that 

nanotechnology has the characteristics of a general purpose technology that is pervasive, 

innovation spawning, and offers a scope for improvement (Youtie et al. 2008, Graham 

and Iacopetta 2008). Indeed there are already over 800 consumer products on the market 

which are enabled or augmented by nanotechnologies, ranging from electronics, 

computers and appliances to paints, cleaners, cosmetics, other chemicals, clothing and 

sports equipment (Project on Emerging Nanotechnologies, 2008). To the extent that 

nanotechnology is pervasive and user-driven, nanotechnology R&D may be located 

closer to markets, hence stretching-out and opening-up the spatial distribution of 

performers and locations. However, we need to keep in mind the complexity of, and 



range of disciplines required for, advanced nanotechnology development. It could well be 

that this will encourage R&D concentrations in locations which already have (or can 

develop) appropriate technological capabilities and deep talent pools. Indeed, an analysis 

of global nanotechnology patenting by leading US multinationals indicates that inventive 

activity is associated with the technological breadth and science capabilities of host 

locations rather than by market specific factors (Fernandez-Ribas and Shapira, 2009).   

The enterprise characteristics and industrial structures associated with 

nanotechnology development are also likely to influence its spatial arrangements. If 

nanotechnology is viewed not as a new industry but as a cross-cutting process 

technology, then its development may engage not only many industries but also large 

firms engaged in volume production. Areas with existing industries might thus be 

favored, including those with traditional materials-based industries as well as those 

developing high-technology electronics and medical devices. Indeed Laredo (2008) and 

Rothaermel and Thursby (2007) find that a distinctive attribute of nanotechnology is the 

involvement of large incumbent firms in its emergence, which somewhat diverges from 

the biotechnology paradigm of innovation being driven in small startups often with a 

university relationship.  Laredo (2008, p. 15) maintains that there is “not a new nano 

industry, but nano as a problem-solving resource for existing actors (‘nano-enabled’ 

products).” Examples of large multinational companies that are prominent in 

nanotechnology patenting include IBM (information technology), AMD 

(semiconductors), Motorola (information technology), Boeing (aerospace), General 

Electric (electronics and other products), 3M (adhesives), Dow/Rohm and Haas 



(chemicals), DuPont (chemicals), Kimberly Clark (paper), and PPG Industries (glass and 

coatings). Some of these large companies are headquartered in traditional high 

technology locations in California and New York while others have head offices in 

traditional Midwestern manufacturing locations. Yet, this is not to say that there will not 

be a high-level of venture start-up and spin-off activity in nanotechnology. Wang (2007) 

identified some 230 new nanotechnology-based venture start-ups formed in the US 

through to 2005, with about one-half being companies that had spun-out from 

universities. Fernandez-Ribas reports that small and medium-sized enterprises (SMEs) 

account for only one-third of all US companies with World Intellectual Property 

Organization (WIPO) Patent Cooperation Treaty (PCT) filings in nanotechnology 

domains. Relative to large corporations, the role of SMEs in WIPO nanotechnology 

patenting has grown over the past 10 years (Fernandez-Ribas 2008).  

Nanotechnology is thus intrinsically a diverse domain, involving large firms and 

SMEs across multiple industries and providing opportunities both for incumbents and 

new ventures. The technology is emerging during a period of heightened globalization 

and attention to user-driven and open innovation, yet at the same time nanotechnology is 

characterized by its science-driven complexity and multidisciplinary nature which require 

high levels of technological capability and coordination to master. Local agglomeration 

economies are likely to remain significant, and places which already have capabilities in 

the development and financing of advanced technology will surely have advantages. Yet, 

the characteristic of nanotechnology – and, perhaps we should add, the availability of 

funding driven by policy and local economic development interest in the field – suggest 



that multiple developmental locations will emerge.  Some of these “new” nanotechnology 

locations may well be “old” locations of mature industries which have been regenerated 

as developmental locations where nanotechnology is adapted to existing products and 

processes as well as to fresh applications. Other sites may offer opportunities for new 

entrants based on technology and knowledge transfer from universities and public 

research institutions. To sort this through, and to identify what locational trajectories are 

emerging in nanotechnology, requires empirical examination. We have undertaken such 

work, and report our methods and findings in the next section. 

 

Nanodistricts: Measurement and Results 

In this section, we use the concept of “nanodistrict” to designate a geographical cluster of 

nanotechnology research and commercialization activities (Mangematin 2006). Our focus 

is on the development of nanodistricts in the U.S., which is the world’s top producer of 

nanotechnology articles and patents, and continues to be a leader as measured by the 

citation quality of its research output (Youtie et al. 2008). To assess the growth of 

nanodistricts in the U.S., we use the standard nomenclature of combined statistical areas 

(CSA) and metropolitan statistical areas not within a CSA (Office of Management and 

Budget 2006), hereafter termed metropolitan areas. We identify the top 100 metropolitan 

areas, based on the number of nanotechnology articles assigned to the metropolitan area 

according to the city and state of the institutions of the authors of a nanotechnology 

article. Nanotechnology articles used in this analysis come from a database of more than 

100,000 US nanotechnology publications (and more than 400,000 global nanotechnology 



publications) developed at Georgia Tech from the Web of Science’s Science Citation 

Index (WOS-SCI) from 1990 to mid-year 2006. (See Porter et al 2008 for the details of 

development of this database.)  A similar process, drawing from a set of 54,000 global 

nanotechnology database that were extracted from the Micropatents database, was used to 

aggregate nanotechnology-related patents at the metropolitan level. The number of 

publications in the top 100 metropolitan areas ranges from 115 (Reno-Sparks, Nevada) to 

9612 (New York) over this time period. For patents, the range is from 3 (El Paso, Texas) 

to nearly 3600 (San Jose-San Francisco-Oakland, California). (See Figure X.1.)  

 

 [Figure X.1 about here] 

 

 Why is it significant to consider the distribution of publications and patents with 

respect to the likely emergence of nanotechnology in the economic domain? Previous 

research identifies publications and patents in technology areas as early indicators of 

economic activity. For example, Shapira et al. (2003) report that metropolitan areas’ 

corporate and university publications in the 1980s were early indicators of employment in 

information and communication technology industries, and patents also performed this 

function in the 1990s. With respect to nanotechnology, Shapira et al. (2009) found a 

relationship between US nanodistricts’ corporate and total nanotechnology publications 

and their nanotechnology patenting activity. Publications and patents are certainly not 

without problems in representing economic activity in an emerging domain, but they can 

perform an important early indicator role. 



We first seek to examine the landscape of nanotechnology research and 

commercialization over time to probe its distributional effects and changes. 

Nanopublications and nanopatents are not equally distributed across the database (See 

Figure X-2). The distribution has a long tail that is populated by New York, San Jose-San 

Francisco-Oakland California, the greater Boston area, and the Washington DC area. 

Indeed, the top six nanodistricts represent nearly 40% of the publications but only 24% of 

the population as of the 2000 Census. The top 30 nanodistricts represent 84% of the 

publications compared to 44% of the population in 2000 (Shapira and Youtie 2008). This 

heavy concentration of nanotechnology development in urban areas suggests a 

corresponding limited potential for rural areas (as well as for smaller cities) with less 

concentrated assets and capabilities to play a leading role in the emergence of 

nanotechnology, even as the promise of nanotechnology for addressing agriculture and 

natural resource has significant importance to rural economies. 

It is important not only to look at the existence of overall differences in the spatial 

concentration of nanotechnology R&D, but also the extent to which the inequalities in the 

distribution differs along various dimensions, such as between research and 

commercialization activity, and across time. We employ Gini coefficients and Atkinson 

inequality indexes to probe these comparisons, beginning with a nanopublication versus 

nanopatent comparison for the period 1990 through to mid-2006 (see Table X-1).  The 

table indicates that Gini coefficient for nanopublications across the top 100 nanodistrict 

distribution is less than 0.6, but for nanopatents it is greater than 0.7. Atkinson measures 

indicate an even greater different in inequality between publications (less than 0.5) versus 



publications (nearly 0.7). These indexes suggest that there is greater distributional 

equality among the top 100 nanodistricts in terms of nanopublishing than nanopatenting. 

 

[Insert Table X-1 here] 

 

To examine changes over time, Table X-1 also presents inequality measures 

calculated for nanopublications in each of the top 100 nanodistricts for three time 

periods: 1990-1995, 1996-2000, and 2001 to 2006 (midyear). The results suggest a 

decline in the concentration of the distribution of nanopublications from the first to the 

last time period under analysis. The Gini coefficient drops from 0.65 to below 0.6 from 

the first to the last time period and the Atkinson measure shows an even larger decline, 

from nearly 0.6 in the first time period to 0.47 in the more recent time period. These 

findings indicate that there may be a broadening in more recent years of research 

participation and publication across US regions. 

We next explore a set of factors characteristic of the development of these 

nanodistricts. This exploration involves an examination of a set of prototype nanodistrict 

groups that were developed in a previous study conducted by the authors, which focused 

on the top 30 nanodistricts in terms of nanopublication counts (Shapira and Youtie 2008). 

These districts are examined based on groupings of districts, rather than the districts 

themselves, because the groupings demonstrate shared factors reflecting common 

measurable attributes that characterize how these nanodistricts have emerged. Using 

cluster analysis, seven prototype groups were identified in this study: (1) Technology 



leaders (Boston, San Francisco–San Jose (Bay Area), Washington, D.C., and Chicago); 

(2) New York (which emerged as a standalone metropolitan agglomeration); (3) Southern 

California nano-bio districts (San Diego, Los Angeles); (4) University-dominated 

districts (Santa Barbara, Ithaca, Lafayette Indiana, Champaign-Urbana); (5) Government-

dominated districts (Knoxville-Oak Ridge, Albuquerque, Denver); (6) Focused medium-

performing districts (Austin, Phoenix; State College, Pennsylvania; Albany, New York; 

Atlanta; Gainesville, Florida; Madison, Wisconsin; and Seattle); and, (7) Diversified 

medium-performing districts (Dallas–Fort Worth; Philadelphia; Detroit; Research 

Triangle Park, North Carolina; Pittsburgh; Houston; Cleveland, Ohio; and Minneapolis). 

These clusters were analyzed based on factors characteristic of the development of 

technology districts, including: overall research performance (total nanotechnology 

publication counts), early entry (publications 1990-1995), late entry (publications 2001-

2006), percentage of publications authored by government laboratories, universities, 

corporations, and other types of institutions, organizational diversity based on the 

Herfindahl Index, sectoral focus (share of publications in nanobio), knowledge sharing 

via co-authorships in and out of the immediate region, and research quality (based on 

citations). We also analyzed nanotechnology patenting in these districts. (see Table X-2) 

 

(Insert Table X-2 about here). 

 

We note that all nanodistricts in the seven prototype groups had relatively high 

level of cross-regional co-authorships. The average nanodistrict has about half of its 



publications involving an out-of-area author and this percentage is relatively constant 

across prototype nanodistricts. (The only outlier is Ithaca, in which nearly all of its 

nanotechnology publications are authored by researchers in the Ithaca area, largely at 

Cornell University.) This extent of co-authorship may be considered an indicator of 

sharing of information and nanotechnology developments across intra-regional 

boundaries. (Lewenstein 2005) In other words, author-based cross-regional connections 

provide an opportunity for investigators in less prominent areas to take part in the 

emergence of nanotechnology R&D. We do not know the details surrounding the cross-

regional author-based linkages, but presumably they involve the need to address gaps in 

instrumentation, special materials, and knowledge that have the potential to build up 

nanotechnology R&D in nontraditional locations. Moreover, the extent of sharing 

suggests that a significant role in nanodistrict development is played not just by within-

district factors but also by non-proximate knowledge sharing and exchange, and that this 

inter-district sharing likely accelerates the diffusion rate of the technology. 

 These attributes and their implications for nanodistrict development, have 

consequences for the distributional concentration or dispersion of nanotechnology R&D. 

We do indeed see that our prototypes include metropolitan complexes that have long 

been in leadership positions in prior rounds of new technology emergence, particularly 

Boston and the San Francisco Bay Area. However, as anticipated, we also see the 

presence of cities in the Midwest and Sunbelt that are not traditionally thought of as 

playing major roles in the emergence of new technologies.  



We also find that our emerging nanotechnology districts differ from the 

standpoint of their organizational diversity. We observe that the most-well developed 

prototypes – New York, Technology Leaders, and Southern California – have the highest 

number of publications, had prominent concentrations of publications in the early stages 

of nanotechnology development (1990-1995). These three prototypes have a high 

diversity of organizational participants with multiple companies, universities, and 

government laboratories and non-profit research institutes significantly participating in 

nanotechnology R&D.  

In contrast, the other clusters of nanodistrict prototypes - especially the Focused, 

University, and Government – have more monocentric approaches to nanotechnology 

R&D around a single government laboratory or university. The effort of these regions 

without a long history of prominence in new technology emergence involved focusing 

research resources on a single institution. This level of focus appeared to be important in 

raising the profile of the regions in the near-term. On the other hand, this monocentric 

strategy does pose longer-term issues, such as the potential for crowding out other 

institutions – e.g., other universities, including minority serving institutions, or possibly 

even private sector firms – with capabilities or specializations in areas not preferred in the 

dominant institution. Strengthened participation of these other institutions offers the 

opportunity for developing and invigorating the regional cluster. Moreover, these three 

monocentric prototype regions have comparatively weak levels of commercialization as 

measured by number of nanotechnology-related patents. Addressing the relatively weak 

levels of commercialization requires the involvement of additional organizations, 



especially local companies that conduct R&D as well as local companies with capabilities 

to stimulate demand- or user-led business innovation in nanotechnology.  

 

Conclusions 

This work has examined the distribution of nanotechnology publications and patents 

across metropolitan areas within the US. These metrics have been found to be leading 

indicators of future economic activity. The results have shown that there are considerable 

inequalities in concentrations of nanotechnology R&D, but the gap between the leading 

technology regions and other nanodistricts is lessening over time. One caveat is that 

nanotechnology is still at an early stage of development, with just a generation elapsed 

since the invention (in the 1980s) and subsequent diffusion of the scanning tunneling and 

atomic force microscopes which enabled the practical investigation and development of 

nanotechnology. Moreover, much of nanotechnology R&D is in the first of the four 

nanotechnology development generations proposed by Mihail Roco (2004): passive 

nanostructures (including aerosols, coatings), active nanostructures (including targeted 

drugs, adaptive structures), systems of nanosystems (including guided assembly), and 

molecular nanosystems (including molecular nanosystems). It may be that as 

nanotechnology proceeds through later generational progressions, this development path 

will impact the regional distribution of nanotechnology R&D, although the direction 

(more or less inequality) is unclear.  

 As yet, we have not examined internal features within nanodistricts such as the 

racial, ethnic, and income attributes of those participating in nanotechnology within each 



nanodistrict. The process of developing a new technology is usually not a mass 

participation activity, rather, leading-edge work is conducted by a subset of well-

educated (typically to the doctoral level) scientists and engineers in selected research 

universities, specialized corporate units, and large government laboratories. That said, 

Richard Florida (2002) finds that places where new technology develops also have strong 

and well-educated talent bases, and environments to allow for cultural and racial 

diversity. However, this does not mean that we expect nanotechnology development by 

itself to foster a reduction of inequality. Indeed, we have found that nanodistricts have 

quite different organizational configurations. This implies that nanodistricts vary by the 

employment opportunities that they present to the labor force. For example, universities 

and government laboratories, which have been found to provide more equal pay in high-

technology careers across racial and ethnic groups than private sector firms (Gatchair 

2007), may offer greater opportunities for higher paying employment. Although detailed 

empirical work has yet to be undertaken, we might expect differences in employment 

equity between public-sector dominated mono nanodistricts and multi-centric 

nanodistricts where labor market structures include those of multiple private companies 

as well as universities and government laboratories. 

The findings of this study have implications for the fair regional distribution of 

nanotechnology along four dimensions: (1) advantage reinforcement, (2) technology 

positioning, (3) cross regional connection, and (4) intra-city structures. Regarding 

advantage reinforcement, or the extent to which nanotechnology reinforces the position 

of traditional technology centers, this study has shown that this is the case.  Regions that 



led the emergence of developments in prior rounds of new technologies are also leading 

in nanotechnology R&D publications and patenting. These technology leading regions 

have the highest share of publications. Even more, the leading regions maintain a higher 

share of patents, suggesting that they may be in a preferential position to take advantage 

of long-term nanotechnology developments. (Florida 2005) 

While nanotechnology seems to be subject to relatively skewed allocation of 

research and especially commercialization from a geographic standpoint, there are signs 

that nanotechnology also offers the potential for greater geographic dispersion and new 

technology positioning. Nanotechnology research is observed to be starting to spread to 

other locations as the field develops over time. This spread includes both traditional 

technology leaders as well as new areas in the Midwest and Sunbelt without a strong 

history of prominence in the emergence of new technologies. The difference between the 

traditional technology leaders and the nontraditional technology regions is changing with 

respect to publications, though not with respect to patenting, nor are rural areas likely to 

play a major role at least on the nanotechnology research front. 

Cross regional diffusion and linkage is important in enabling “have not” or next 

tier regions to have access to the latest nanotechnology R&D.  This research proxied 

diffusion and linkage with the high rate of out-of-region co-authorships. As these 

metropolitan areas begin to try to leverage the research developed within their boundaries 

to achieve commercial benefits, at the same time, much cross-country sharing of 

nanotechnology R&D is taking place among the researchers themselves. There a tacit 

sharing of R&D within the nanotechnology research community, which may fuel a more 



equitable distribution of research if not eventual economic development benefits over the 

long run.  

Intra-city structures influence the future ability of next tier regions to emerge 

more strongly in the nanotechnology R&D enterprise. The finding that next tier regions 

tend to adopt monocentric organizational approaches may limit the participation of other 

universities, government facilities, or businesses in nanotechnology opportunities. 

This analysis was set within the U.S. nanotechnology R&D context. While each 

country will have specific features, in general we would also expect to find patterns of 

intra-country regional inequalities, with the emergence of a small group of dominant city-

regions in terms of nanotechnology publication and patenting activity. This expectation is 

born out in several studies of Europe (Shapira et al. 2009), Latin America (Kay and 

Shapira 2009) and China (Tang and Shapira 2007). From a global perspective, Laredo 

(2008) finds that 44 percent of all nanotechnology articles are found in 12 city-regions, 

including three each in Japan and the US, two in China, and one each in France, Russia, 

Korean, and Singapore. The issue is not whether these clusters exist, they do. More to the 

point, now that we can identify them, is how to leverage their capabilities so that broadly-

shared benefits from nanotechnology can be experienced. 
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Table X-1. Distribution of Nanotechnology Publications and Patents Across the Top 100 

Nanodistricts, 1990 through mid-2006: Measures of Inequality 

 

 Gini coefficient Atkinson* 

Nanopublications 0.594 0.485 

Nanopatents 0.723 0.694 

   

Nanopublications 1990-95 0.645 0.576 

Nanopublications 1996-2000 0.606 0.510 

Nanopublications 2001-2006 0.585 0.474 

 

*The Atkinson measure of inequality has similar theoretical properties to the Gini 

coefficient but also includes a concentration-aversion weight. (Atkinson 1970) 

Source: Author analysis of Georgia Tech databases of nanotechnology publications and 

patents (see Porter et al., 2008). 



Table X-2. Nanodistrict Prototypes Based on Cluster Analysis of Top 30 U.S. 

Metropolitan Nanodistricts 

District Type Key Characteristics Metropolitan Membership 

Technology leaders  Many publications, early 
publications, low Herfindahl, high 
corporate publications, high 
patenting  

Boston, MA 
Chicago, IL 
San Francisco-San Jose, CA 
Washington DC-Baltimore, MD 

New York  Most publications, corporate 
publications, nanoelectronics  

New York 

Southern California 
Nanobio  

Nanobio, high citations, high 
networking  

Los Angeles, CA 
San Diego, CA 

University  University-dominated (high H), 
early publications, fewest patents  

Champaign, IL 
Ithaca, NY 
Lafayette, IN 
Santa Barbara, CA 

Government  Government lab dominated, high 
networking  

Albuquerque, NM 
Denver, CO 
Knoxville, TN 

Focused  Late entrants - more university, 
higher Herfindahl, nanomaterials, 
later publications, fewer patents  

Albany, NY 
Atlanta, GA 
Austin, TX 
Gainesville, FL 
Madison, WI 
Phoenix, AZ 
Seattle, WA 
State College, PA 

Diversified  Diverse – medium publication 
performance, mid Herfindahl, more 
corporate publications, nanobio, 
patents  

Cleveland, OH 
Dallas, TX 
Detroit, MI 
Houston, TX 
Minneapolis, MN 
Philadelphia, PA 
Pittsburgh, PA 
Research Triangle, NC 

Note: Based on cluster analysis of top 30 U.S. publishing nanodistricts (for full details, 

see Shapira and Youtie, 2008).



Figure X-1. Top 100 Nanodistricts in the United States, by Total Number of 

Nanotechnology Publications (top map) and Patents (bottom map) from 1990-2005  

 

 

 

*Top 30 nanodistricts based on total number of publications from 1990-2005 are labeled. 



Source: Author analysis of Georgia Tech databases of nanotechnology publications and 

patents (see Porter et al., 2008). 



Figure X-2. Distribution of Nanotechnology Publications and Patents Across the Top 100 

US Nanodistricts 
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Source: Author analysis of Georgia Tech databases of nanotechnology publications and 

patents (see Porter et al., 2008). 

 

 


