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The Texas Nanotechnology Advantage 
 
 

Texas is a major national and global nanotechnology player, building on its leadership in the energy, 
semiconductors, medical, communications, defense, computer, and aerospace industries.  The Lone Star State 

is considered a global leader in nanotechnology R&D; is top ranked nationally for nanotechnology-related 
activities including research, venture capital, and commercialization; and has laid claim as the birthplace of 

nanotechnology.  Factors including world-class universities and research institutions, a highly trained 
workforce, strong government and private business support, a first-rate transportation and logistics 

infrastructure, a nationally and NAFTA centralized location, and a top-ranking business climate contribute to 
the stateõs leadership in nanotechnology. 
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NANOTECHNOLOGY  OVERVIEW  
 
 
 

anotechnology is the science of very small things and involves the understanding and engineering of 
materials at the atomic scale.  òNanoó means dwarf in Greek and refers to the incredibly small size 
scale of nanostructures, which are typically between approximately 0.1 and 100 nanometers (nm) in 

size.  One nanometer is one billionth of a meter.  One inch contains 25,400,000 nm.  To get a sense of the 
nanoscale, consider the following chart. 
 
 

Structure Average Width 

Atoms .1 to .2 nm  

Nanostructures .1 to 100 nm 

DNA Strands 2 nm  

Red Blood Cells 7,000 nm  

Human Hairs 80,000 nm  

Tataõs Nano Mini 
Hatchback Car 

3,100,000,000 nm  
(3.1 m) 

 
 
Materials created at the nanoscale are the smallest that can be built.  Nanomaterials display unique physical 
and chemical properties ð such as great strength or flexibility ð and function in unusual and valuable ways, 
allowing them to be used in revolutionary manners. 
 
Nanotechnology is not an industry: it is an enabling, interdisciplinary, paradigm-shifting technology applied 
across many industries which can combine fields such as physics, chemistry, biology, computer science, and 
manufacturing.  The industries impacted by nanotechnology include pharmaceuticals, medical equipment, 
biotechnology, aerospace and aviation, defense, automotive, computers, semiconductors, information 
technology, communications, and energy.  Due to its wide scope and importance, nanotechnology has the 
potential to create an industrial revolution that will have a major impact on 21st century society and everyday 
life similar to information technologyõs impact in the 20th century. 
 
Nanotechnology was first discussed conceptually in Western scientific circles by the late Nobel Laureate and 
physicist Richard Feynman in the late 1950s. The term ònanotechnologyó was coined by Tokyo Science 
University Professor Norio Taniguchi in 1974, and then in 1986 was unknowingly appropriated by the United 
States (U.S.) engineer Dr. Eric Drexler, who popularized the term and standardized its definition.  
Miniaturization tools and other technological advances allowing the manipulation of matter at the atomic 
level were developed in the early 1980s.  This led to the discovery of the first natural nanomaterials ð 
fullerenes ð in 1985, followed by discovery of carbon nanotubes in 1991.  Nano-manufacturing ð or 
molecular manufacturing ð also began in the 1980s. 
 
Since the beginning of this decade, nanotechnology has evolved from a small number of applied uses with 
few real working applications to increasingly widespread adoption across multiple industries.  There are 
numerous products featuring nanoscale materials now available, including some based on technology that has 
been used for centuries, such as nanoparticles used to color glass or create paints.  The biotechnology and 
electronics industries have been particularly successful in commercializing the recent advances in 
nanotechnology.  Current biotechnology applications include drug-delivery systems, biopharmaceuticals, 
dressings for burns and wounds, and nanoscale medical devices.  Current electronic applications include 
computer hard drives, non-volatile magnetic memory, automotive sensors, landmine detectors, and solid-state 
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compasses.  Other nanotechnology applications include sunscreens, cosmetics, paint, ink, car catalytic 
converters, car bumpers, glass coatings, water filtration systems, and batteries.   
 
Nanotechnology is not distinctly classified as an industry or in any other fashion in the North American 
Industry Classification System (NAICS).  Currently, there is only one industry code assigned to 
nanotechnology in the latest 2007 NAICS manual, which assigns ònanobiotechnologies research and 
experimental development laboratoriesó to the following general industry code.   Other nanotechnology 
applications, notably nanoelectronics, arenõt addressed.   i 
 
 

NAICS 541711 Research and Development in Biotechnology 

 
 
 
 

GLOBAL  NANOTECHNOLOGY  MARKETPLACE  
 
Nanotechnology has created a global manufacturing revolution that crosses multiple industries, and the race 
to fully harness its potential is well underway.  Although many ambitious world-changing nanotechnology 
applications are still in development, marketplaces associated with nanotechnologies are already worth billions 
with an estimated 3-4 new nanotech products released each week in the U.S. alone.  The value of global 
manufactured goods incorporating nanotechnology was $146.4 billion in 2007 and projected to grow to $3.1 
trillion by 2015, according to the marketing firm Lux Research.  As recently as 2005, the U.S. government 
estimated that it would take the global nanotechnology manufacturing marketplace approximately 15 years to 
exceed $1 trillion.  The following chart shows the estimated value of nanotechnology-enabled products 
companies sold globally by country/region totaling $146.4 billion.  The U.S. maintains its lead with $59 
billion, while Europe is close behind with $47 billion. 
 
 

2007 VALUE OF GLOBAL NANOTECHNOLOGY GOODS SOLD  
TOTAL : $146.4 BILLION (B) 

 

 
                                Source: Lux Research 
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Because of nanotechnologyõs multi-industry potential, there is strong global interest spanning governments, 
corporations, venture capitalists, and academic researchers. From 1997 to 2005, approximately $18 billion 
were invested globally in nanotechnology by national and local governments, according to the U.S. 
government.  The most recent global figures from the U.S. government in the chart below show the U.S. 
leading the world in government-funded nanotechnology research spending through 2005.  A number of 
countries, including China, Japan, and several European countries, have made nanotechnology leadership a 
national priority.  Even developing countries in areas like Africa, South America, and Malaysia have 
established government-funded nanotechnology programs and research centers.   
 
 
 

Estimated Worldwide Government Nanotechnology R&D  Investments: 1997 - 2005  
(In Millions ) 

Region 1997 1998 1999 2000 2001 2002 2003 2004 2005 

United States $116 $190 $225 $270 $465 $697 $862 $989 $1,081 

Japan $120 $135 $157 $245 $465 $720 $800 $900 $950 

EU $126 $151 $179 $200 $225 $400 $650 $950 $1,050 

Others $70 $83 $96 $110 $380 $550 $800 $900 $1,000 

World Wide Totals $432 $559 $687 $825 $1,535 $2,350 $3,100 $3,700 $4,100 
          Source: The National Nanotechnology Initiative at Five Years posted at http://www.nano.gov/FINAL_PCAST_NANO_REPORT.pdf  

 
 
 
According to marketing firm Lux Research, $13.5 billion was invested in total global nanotech R&D in 2007, 
up from $12.4 billion for 2006.  The firm estimates that government spending on nanotechnology R&D 
increased to $6.4 billion in 2006, a 10 percent increase from $5.9 billion in 2005. Lux Researchõs latest 
breakout figures were for 2006 and indicate that the U.S., Japan, and Germany governments were among the 
top global nanotechnology R&D spenders, with the U.S. government top-ranked at $1.78 billion, or 27.8 
percent.  Japanõs government spent $975 million, or 15.2 percent; and Germanyõs government spent $563 
million, or 8.8 percent.  However, using purchasing power parity (PPP), which factors in the relative cost of 
living and inflation rates of countries instead of just using exchange rates, Chinaõs government spent the 
equivalent of $906 million.  Corporations spent $6.6 billion on nanotechnology R&D worldwide in 2007, up 
from Lux Researchõs 2006 estimate of $5.3 billion.  According to the firmõs latest breakout figures from 2006, 
U.S. corporations were top-ranked at $1.93 billion, followed by Japan at $1.7 billion at PPP.  Lux Research 
estimated that Chinaõs corporations spent $165 million at PPP in 2006, up 68 percent from 2005.   
 
Electronics and healthcare are two major industries leading the commercialization of nanotechnology.  
According to Lux Research, in 2007 there were $35 billion worth of electronics and $15 billion worth of 
healthcare goods incorporating nanotechnology produced worldwide.  Healthcare is being driven by 
pharmaceutical nano-applications, while electronics has broader nano-applications such as batteries and 
displays.  Lux Research also references what it calls the òmaterials and manufacturing sector,ó which includes 
nanomaterials like carbon nanotubes used in coatings and composites for products like automobiles and 
paint.  In 2007, this sector was the largest global segment and valued at $97 billion.    
 
 
 
 
 
 
 

http://www.nano.gov/FINAL_PCAST_NANO_REPORT.pdf
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The U.S. also leads the world in another important indicator area: the number of nanotechnology-related 
patents.  The following chart, based on U.S. Patent and Trade Office analysis, shows nanotechnology-related 
patents published on the same inventions in three or more countries by country of assignee between the years 
1985 and 2005.  ii 

 
 

NANOTECHNOLOGY -RELATED PATENTS BY COUNTRY OF ASSIGNEE, 1985-2005 

 

 
Source: The National Nanotechnology Initiative: Second Assessment..., Figure II-9, posted at 

http://www.ostp.gov/galleries/PCAST/PCAST_NNAP_NNI_Assessment_2008.pdf  

 
 
 

 
U.S. NANOTECHNOLOGY  MARKETPLACE  

 
 
The United States (U.S.) is the world leader in nanotechnology with the largest marketplace and the most 
resources in place.  The U.S. is also outspending the rest of the world in nanotechnology, with Asia Pacific 
countries close behind.  According to marketing firm Lux Research, in 2007 the U.S. sold $59 billion in 
nanotech-related goods representing over 40 percent of the global marketplace.   Lux Researchõs 2006 
breakout figures indicate that the U.S. government continued to lead the world in global public nanotechnology 
R&D investments with $1.78 billion or 27.8 percent, while U.S. corporations were top-ranked for global 
nanotechnology R&D spending at $1.93 billion.  U.S. private industry has decisively leapt ahead of the U.S. 
government in nanotechnology R&D.  It is estimated that most Fortune 500 companies are investing in 
nanotechnology R&D, as are many other U.S. companies, both large and small. 
 
In order to keep its global lead, the U.S. government raised nanoscale science and technology to a federal 
initiative level, launching the National Nanotechnology Initiative (NNI) in 2000.  Focused on 
nanotechnology, the NNI is a federal R&D program which coordinates a nationwide multi-agency effort.  In 
2003, the importance of coordinated federal nanotechnology R&D was further recognized with the 
enactment of the 21st Century Nanotechnology Research and Development Act, which authorized $3.7 
billion in spending over four years.  It is estimated the U.S. Federal governmentõs investment in 
nanotechnology R&D has increased from $116 million in fiscal year (FY) 1997 to a request of $1.527 billion 
in FY 2009.  The following chart shows details on NNI funding by agency over nine fiscal years. 
 
 
 

http://www.ostp.gov/galleries/PCAST/PCAST_NNAP_NNI_Assessment_2008.pdf
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NNI  FUNDING BY AGENCY IN M ILLIONS   

 
Source: Nanotechnology: A Policy Primer, posted at http://fas.org/sgp/crs/misc/RL34511.pdf  

 

As the U.S. federal nanotechnology R&D coordinator, the NNIõs goals are to advance a world-class R&D 
program; foster the transfer of new technologies into products for commercial and public benefit; develop 
and sustain educational resources, a skilled workforce, and the supporting infrastructure and tools to advance 
technology; and support responsible development of nanotechnology.  The NNI currently includes 25 federal 
agencies, of which 13 have budgets dedicated to nanotechnology R&D.  The U.S. Patent and Trademark 
Office is one of the federal agencies that joined NNI in recent years, underscoring the importance of 
commercialization activities.  Most of the funding is going to five agencies, as the NNI  funding chart above 
shows.  Academic and research institutions in states across the country, including Texas, are also engaged in 
the NNI efforts.  The following chart shows the nationõs NNI locations and indicates that Texas houses a 
significant number of them. 
 

 
Source: NNIõs Supplement to the Presidentõs FY 2008 Budget, published July 2007, posted at http://www.nano.gov/NNI_08Budget.pdf  

http://fas.org/sgp/crs/misc/RL34511.pdf
http://www.nano.gov/NNI_08Budget.pdf
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Because there are no specific industry codes for nanotechnology, a snapshot of U.S. nanotechnology 
marketplace breakouts, including the number of companies, jobs, and wages, is not available from any federal 
statistics gathering agencies.  The following U.S. government chart provides a snapshot of the proposed FY 
2009 NNI funding by Program Component Areas, which is the closest to industry breakouts the government 
currently provides.    iii 
 
 

FY 2009 NNI  FUNDING BY PROGRAM COMPONEN T AREA IN M ILLIONS  

 
 

 
         Source: The National Nanotechnology Initiative: Second Assessment..., Figure II-2, posted at       
         http://www.ostp.gov/galleries/PCAST/PCAST_NNAP_NNI_Assessment_2008.pdf  

*EHS = Education, Health, & Safety 
 

 

 
TEXAS NANOTECHNOLOGY  MARKETPLACE  

 
 
Texas is a major national and global nanotechnology player, building on its leadership in the energy, 
semiconductors, medical, communications, defense, computer, and aerospace industries.  The Lone Star State 
is considered a global leader in nanotechnology R&D; is top ranked nationally for nanotechnology-related 
activities including research, venture capital, and commercialization; and has laid claim as the birthplace of 
nanotechnology.  Factors including world-class universities and research institutions, a highly trained 
workforce, strong government and private business support, a first-rate transportation and logistics 
infrastructure, a nationally and NAFTA centralized location, and a top-ranking business climate contribute to 
the stateõs leadership in nanotechnology.   
 
Texas has committed substantial resources to support nanotechnology.  In 1987, the Texas Legislature 
created the ongoing Norman Hackerman Advanced Research Program (formerly the Advanced Research 
Program or ARP) and Advanced Technology Program (ATP) to award grants to fund scientific and 
engineering projects at Texas higher education institutions.  In 2001, the Texas Legislature appropriated $800 
million for science, engineering, research, and commercialization activities, including $385 million for research 
infrastructure.  In 2002, the Texas Technology Initiative (TTI) was formed to promote state technological 
innovations and development through an alliance of elected officials, business leaders, educators, and 
entrepreneurs.  The TTI long-term economic development strategy targets many advanced technologies, 
including those that are nanotechnology-related.   
 

http://www.ostp.gov/galleries/PCAST/PCAST_NNAP_NNI_Assessment_2008.pdf
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In 2003, Gov. Rick Perry and the Texas Legislature passed legislation authorizing the $295 million Texas 
Enterprise Fund (TEF), a òdeal-closingó fund created to attract businesses and new jobs to Texas.  The TEF 
was renewed in 2005 with an additional $180 million, and then renewed again in 2007 with an estimated $200 
million.  As of July 31, 2008, $111.8 million from the TEF have been awarded for nanotechnology-related 
projects.  The following chart details how these projects will create over 9,000 jobs. 
 
 
 

NANOTECHNOLOGY -RELATED TEF  AWARDS 
(ARRANGED BY COMPANY /E NTITY  THEN DATE) 

 
Company /  

Entity  
City Jobs Project Description Funding  

Authentix Addison 120 Nanoscale authentication technologies $1,000,000 

HelioVolt  Austin 158 New development & manufacturing facility $1,000,000 

Maxim Integrated 
Products 

San Antonio 500 New wafer fab with submicron production 
(announced Dec. 2003) 

$1,500,000 

Scott & White 
Memorial Hospital 

Temple 1,485 Health care research $7,500,000 

Texas Instruments 
(TI)  

Richardson 1,000 TI chip fab & University of Texas at Dallas 
engineering facilities and recruitment 

$50,000,000 

Samsung Austin 900  New Dynamic Random Access Memory (DRAM) 
chip fab  

$10,800,000 

SEMATECH  Austin 4,000 Launched the Advanced Materials Research Center $40,000,000 

TOTALS --- 9,163 --- $111.8 Million 
Source: Texas Office of the Gov., Economic Development & Tourism Division 

 
 
 
In October 2004, Gov. Rick Perry announced a state industry cluster initiative to stimulate long-term growth 
and economic development in six key areas.  All of the Texas industry clusters ð Aerospace and Defense, 
Advanced Technologies and Manufacturing, Biotechnology and Life Sciences, Information and Computer 
Technology, Petroleum Refining and Chemical Products, and Energy ð contain nanotechnology-related 
elements.   
 
In June 2005, Gov. Rick Perryõs announced the $200 million Texas Emerging Technology Fund (ETF) to 
promote and finance technological innovations, such as nanotechnology, across multiple industries.  The 
ETF was renewed in 2007 with appropriations of approximately $180 million.  As of September 2008, the 
ETF has awarded $45.305 million for nanotechnology-related projects.  For details on the ETF awards, see 

Table 1 in the Appendices.  In November 2007, Gov. Rick Perry appointed 29 public and private sector 

leaders to the Governorõs Competitiveness Council to identify the global market competitive issues and 
opportunities arising from the follow-up research on the six targeted industry clusters and make 
recommendations to address them.  The Councilõs recommendations were completed in August 2008.    iv 
 
 

 
TEXAS NANOTECHNOLOGY  MARKETPLACE STATISTICS  

 
Texas claims it is the birthplace of nanotechnology, based on the ground-breaking work conducted by 
Houston-based Rice University and by the late Nobel Laureate Rice Professor Richard E. Smalley.  Texas is a 
top-ranking state in the nanotechnology marketplace for the number of its nanotech-related companies and 
universities and its sizable nanotech-related venture capital and workforce.  Because there are no specific 
industry codes for nanotechnology, a snapshot of Texas nanotechnology breakouts, including the number of 
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companies, jobs, and wages, is not available from state or federal statistics gathering agencies.   Due to the 
high-tech nature of nano-enabled technology and manufacturing, most nanotechnology companies are in or 
near major metropolitan areas, with the majority located in Houston, Austin, Dallas, and San Antonio.   
 
According to information published by the U.S. government, between 1995 and 2006, Texas ranked third 
nationally for the number of new nanotechnology-based firms and was tied for fourth place for the number 
of new nanotechnology-based firms with venture capital.  A chart with details follows. 
 
 

NEW U.S. NANOTECHNOLOGY -BASED FIRMS AND VENTURE CAPITAL INVESTMENT  
BY STATE , 1995-2006 

 

 
Source: The National Nanotechnology Initiative: Second Assessment..., Figure III-1, posted at 

http://www.ostp.gov/galleries/PCAST/PCAST_NNAP_NNI_Assessment_2008.pdf 


