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Fall 2006 USC Nanotechnology Expert Survey: Preliminary Results 
 
 
Introduction 
 
 This survey represented a first attempt to assess basic elements of current 
expert opinion on a range of nanotechnology-related issues. Our research interest was 
not originally concentrated on expert opinion. This effort was first conceived of as a 
means to support a larger project focused on how ÒordinaryÓ people, meaning various 
non-scientist publics, think about nanotechnology and its risks and benefits (itself part of 
a larger program on societal implications being carried out through the University of 
South Carolina-Columbia and funded by the U.S. National Science Foundation). 
However, we quickly recognized that it is difficult to make any sense out of popular 
thinking without some basis for comparison, and that (given that even scientistsÕ 
perspectives on nanotechnology are not monolithic), characterizing the thinking of the 
scientific community would call for investigation. We could not find the information we 
needed in the published literature. As time went by, we also became increasingly 
interested in differences of opinion and perspective that exist within the scientific 
community, as well as those separating scientists and non-scientists. 
 
 We should immediately point out (before we are criticized on this point) that we 
are not making the assumption that non-scientists should think like scientists, as though 
scientistsÕ perspectives might be relied on to provide an appropriate standard for what 
informed popular thinking might look like. As a practical matter, for some questions 
addressed in this survey, expert opinion does carry more weight. For example, current 
nanotechnology researchers are probably in the best position to accurately project what 
areas of research are likely to be most important in the future, or to estimate how long 
the term has been used in their own fields. For other issues, such as whether scientists 
have ethical obligations to participate in outreach activities or whether privacy questions 
arising from the use of nanotechnology should be addressed by additional regulation, it 
is not immediately clear that scientistsÕ opinions are necessarily more valid than anyone 
elseÕs. In either case, we felt that our project on popular thinking would benefit by having 
some knowledge of scientistsÕ perspectives as a sort of anchor point, providing a degree 
of context for the interpretation of information about broader public perspectives.  
 

We are currently in the process of analyzing data from interviews with 30-40 
college students, designed to provide a second anchor point Ð allowing comparison of 
the most mature and knowledgeable observers (the scientists) to those who are among 
the least mature and (arguably) least knowledgeable. Additional analysis of the survey 
results will also help us to characterize areas of broad consensus among experts and 
areas where perspectives differ among those in different fields.  
 

This survey and the student interviews are intended as the first two phases of a 
multi-phase project. The next and most ambitious phase will be to use additional 
interviews, again including a subset of the original survey questions, administered to 
about 100 members of a broad range of public stakeholder groups in both urban 
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Columbia, South Carolina, and surrounding communities. These 100 subjects will 
become participants in a two-to-three-year panel study that will then examine the ways 
that public opinions and attitudes with respect to nanotechnology might evolve over the 
remaining years of the project, in response to media accounts and other influences. 

 
 

Methodology 
 

Our initial goal was to identify scholars recently active in creating published 
research regarding some aspect of nanotechnology. ÒNanoresearchersÓ are not a well-
defined group since it is a cross-disciplinary field. Therefore, the ISI Web of Knowledge 
database, the most interdisciplinary science database available, was used to identify 
those publishing on the topic. Our sampling frame consisted of corresponding authors 
with U.S. addresses that appeared in the ISI database between from January 1, 2004 to 
October 10, 2006, the day the list was created. (The limitation to U.S. authors was 
admittedly arbitrary but intended to make the final sample more comparable to the 
student population and to the other South Carolina publics we ultimately planned to 
include.) 

 
The search terms for article topic were nanotech* OR nanosci*, which yielded 

1840 total articles for the period in question. Any articles with a country other than the 
U.S. for the corresponding authorÕs address were removed. Authors listed as the 
corresponding author for more than one article were only on the final list of contacts 
once. Most authors had an e-mail address listed. For those who did not or who had 
multiple e-mail addresses listed, their organizationÕs or institutionÕs website was used to 
identify the correct e-mail address. Not all e-mail addresses could be found. The final 
list contained 563 corresponding authors with at least a mailing address. Fifteen authors 
had bad addresses for both e-mail and mailing addresses yielding 548 authors with at 
least one good address. Of the e-mails, 462 were valid (i.e., email to them was not 
returned as undeliverable). 

 
The survey was web-based. If an author had a bad e-mail address but a good 

mailing address, no attempt was made to send a hard copy of the survey. Our hard 
copy letter of invitation directed all respondents to the site of the survey, however, so no 
one was excluded from participation because their email was invalid. All survey 
questions appeared on one scrollable screen, and respondents could choose to not 
answer any question on the survey. 
 

All authors on the list were contacted, technically making this a census rather 
than a sampling. Requests to participate were sent in three waves. First, a letter was 
sent on university letterhead requesting authorsÕ participation and giving them the web-
survey URL. The letter was followed up with an e-mail request one week later and 
reminder e-mail two weeks after the first e-mail. E-mails containing the web survey URL 
were sent from a .edu account on an individual basis to avoid spam filters.  
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We received 177 responses by the end of 2006, at which point we shut down the 
web site. The most conservative response rate calculation, based on those in the 
sample for which we had at least one valid means of contact, was 32.3%. The least 
conservative response rate, based on those for whom we had a good e-mail address, 
was 38.1%. 
 

The survey questions are listed in the results section that follows in the order in 
which they appeared. Most questions were based on issues and topics that arose in an 
open-ended interview carried out with eight nanotechnology researchers. (We would 
have liked to use a larger base, but we found it difficult to set up appointments for 
additional interviews with these Ð presumably very busy Ð researchers.) The interview 
respondents were primary investigators of nanotechnology research projects funded by 
the NSF or the NIH. They were interviewed to understand the issues important to 
nanoresearchers and to establish the range of views nanoresearchersÕ have of these 
issues.  

 
Three mass communications graduate students pre-tested the questionnaire for 

clarity and time required. 
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Fall 2006 USC Nanotechnology Expert Survey 
 
 

Which of the following elements are needed to appropriately define nanotechnology as it is used in your 
field: 

 

 Essential 
Accurate 
but not 

essential 

Neither 
essential 

nor 
accurate 

No 
opinion 

Total 

1. Matter acting fundamentally 
different than in bulk material 

49.2% 36.2% 9.6% 5.1% 177 

2. Design of applications which exploit 
the new properties of matter at this 
size range 

51.7% 41.4% 5.2% 1.7% 174 

3. Manipulation of a single or limited 
number of atoms or molecules at 
one time 

23.6% 36.8% 35.6% 4.0% 174 

4. Use of a Scanning Tunneling or 
Atomic Force Electron microscope 

15.9% 30.1% 48.3% 5.7% 176 

5. Cross disciplinary research 44.6% 26.9% 26.3% 2.3% 175 

6. Basic or fundamental science 
research 

38.9% 29.7% 27.4% 4.0% 175 

7. Applied research/ Fabrication 36.2% 32.2% 27.6% 4.0% 174 

 
 
 
 

8. The NNI definition of nanotechnology uses the phrase Òroughly 1 to 100 nanometers.Ó  Do you 
think this wording is fine just as it is, needs to specify the range more precisely, or needs to 
specify a broader range? 

  2.9% Much more precise  

  17.2% Somewhat more precise  

  62.6% Wording is fine  

  13.2% Somewhat broader  

  4.0% Much broader  

  174 Total  
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Experts have suggested the following areas are all included in the term Ònanotechnology.Ó  How 
important do you believe each of them is to current nanotechnology research and development? 

 
 Please rate their importance from 1 (not 

important) to 5 (very important). 
 

  1 2 3 4 5 Total 

9. Manipulation of a single atom or 
molecule 

8.5% 14.1% 24.3% 22.6% 30.5% 177 

10. Targeted drug delivery 6.8% 17.5% 25.4% 26.6% 23.7% 177 

11. Modifying viruses 7.4% 17.0% 36.4% 27.3% 11.9% 176 

12. Computer circuitry 6.3% 9.7% 24.6% 37.1% 22.3% 175 

13. Protein engineering 5.7% 14.9% 25.7% 37.7% 16.0% 175 

14. DNA manipulation 4.6% 18.9% 25.1% 33.1% 18.3% 175 

15. Organic fluorescent markers 8.0% 21.7% 30.3% 29.7% 10.3% 175 

16. Chemical sensors 5.7% 9.1% 31.3% 33.5% 20.5% 176 

17. Carbon nanotubes/ Bucky tubes 4.0% 8.5% 25.4% 29.4% 32.8% 177 

18. Quantum dots 5.1% 6.3% 23.3% 29.5% 35.8% 176 

 
 
 
 

Please rate the following statements by how much you agree or disagree with them: 

 SD= Strongly Disagree; D= Disagree; 
N=Neutral; A=Agree; SA=Strongly Agree 

 

  SD D N A SA Total 

19. Nanotechnology research is a 
distinct new field of science 

6.8% 29.9% 22.6% 27.7% 13.0% 177 

20. Nanotechnology research has its 
own well-defined, broadly accepted 
protocols for its study. 

10.2% 41.5% 26.1% 18.2% 4.0% 176 

21. Nanotechnology research is 
creating and testing new theories. 

2.8% 11.3% 16.4% 50.8% 18.6% 177 

22. Nanotechnology journals are as 
widely respected by colleagues in 
my department as other journals. 

4.0% 16.9% 31.6% 33.9% 13.6% 177 

23. Nanotechnology is an evolutionary 
technology Ð it has evolved from 
research in other fields. 

3.4% 5.1% 10.8% 48.3% 32.4% 176 

24. Nanotechnology is a revolutionary 
technology Ð it is radically different 
from the scientific research that 
preceded it. 

16.5% 36.4% 21.0% 18.2% 8.0% 176 
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25. Please estimate how many years the term "nanotechnology" has been used in your field: 

  0.0% 0-1 yrs  

  34.5% 2-5 yrs  

  44.1% 6-10 yrs  

  17.5% 11-20 yrs  

  4.0% Over 20 yrs  

  177 Total  

 
 
 
 

26. Please estimate how many years research has been done in your field that meets the NNI 
definition of "nanotechnology" (whether or not it was called nanotechnology):  

  1.1% 0-1 yrs  

  20.9% 2-5 yrs  

  24.3% 6-10 yrs  

  17.5% 11-20 yrs  

  34.5% Over 20 yrs  

  174 Total  

 
 
 
 

27. Please estimate how many years research has been done in other fields that meets the NNI 
definition of "nanotechnology" (whether or not it was called nanotechnology):  

  0.6% 0-1 yrs  

  3.4% 2-5 yrs  

  17.5% 6-10 yrs  

  24.3% 11-20 yrs  

  53.1% Over 20 yrs  

  175 Total  

 
 
 
 
28.  Which fields come to mind as the originators of nanotechnology research? [This was an open-
ended question that yielded a wide range of responses not summarized here.] 
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Please rate the following statements by how much you agree or disagree with them: 

 SD= Strongly Disagree; D= Disagree; 
N=Neutral; A=Agree; SA=Strongly Agree 

 

  SD D N A SA Total 

29. Because of nanotechnology, I work 
more closely with scientists in other 
fields than I otherwise would. 

6.3% 8.0% 18.8% 38.1% 29.0% 176 

30. Overall, nanotechnology research 
benefits science by increasing 
available funding. 

3.4% 10.2% 28.4% 41.5% 16.5% 176 

31. Overall, nanotechnology research 
distorts the research agenda for 
science by focusing too much on a 
narrow range of questions. 

16.0% 33.1% 22.9% 20.0% 8.0% 175 

32. Nanotechnology will draw more 
students into science, engineering 
and math than would otherwise 
have chosen to study in these 
fields. 

3.4% 7.4% 18.2% 55.7% 15.3% 176 

 
 
 
 

33. Please rate where you feel your own nanotechnology research falls between basic and applied 
research: 

  10.3% Basic  

  17.2% More basic than applied  

  39.7% Both basic and applied  

  24.1% More applied than basic  

  8.6% Applied  

  174 Total  
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How important do you believe nanotechnologyÕs benefits will be for society over the next 20 years in 
each of the following areas:  

   Please rate their importance from 1 (not 
important) to 5 (very important). 

 

  1 2 3 4 5 Total 

34. Medicine and health 2.3% 4.0% 9.2% 28.7% 55.7% 174 

35. Agriculture and food 5.7% 12.0% 31.4% 38.3% 12.6% 175 

36. New material development 2.8% 1.1% 10.2% 24.4% 61.4% 176 

37. Improved electronics and 
computing capability 

4.0% 1.7% 6.8% 33.5% 54.0% 176 

38. Environmental clean-up 6.3% 13.7% 27.4% 35.4% 17.1% 175 

39. Natural resource conservation 12.6% 16.7% 34.5% 26.4% 9.8% 174 

40. Energy production 5.7% 12.5% 19.9% 36.9% 25.0% 176 

 
 
 
 

How important do you believe nanotechnologyÕs risks will be for society over the next 20 years in each 
of the following areas:  

 
 Please rate their importance from 1 (not 

important) to 5 (very important). 
 

  1 2 3 4 5 Total 

41. Human health 11.4% 17.6% 23.3% 29.0% 18.8% 176 

42. Animal health 16.5% 21.0% 25.6% 22.2% 14.8% 176 

43. Environmental pollution 13.6% 23.3% 26.7% 22.2% 14.2% 176 

44. Increased expense of health care, 
food, energy, goods, etc. 

24.4% 26.1% 28.4% 15.9% 5.1% 176 

45. Rich/poor country divide 18.3% 18.3% 28.6% 22.9% 12.0% 175 

46. Privacy issues 21.7% 18.9% 31.4% 17.7% 10.3% 175 

47. Distribution of benefits 23.3% 21.5% 34.9% 14.5% 5.8% 172 

48. Use in weapons 9.7% 14.8% 27.3% 29.0% 19.3% 176 

49. Loss of jobs 32.0% 29.1% 28.0% 6.9% 4.0% 175 

50. False expectations 8.6% 9.7% 28.6% 33.1% 20.0% 175 
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How important do you believe it is to have regulations to control nanotechnologyÕs risks in each of the 
following areas:  

   Please rate their importance from 1 (not 
important) to 5 (very important). 

 

  1 2 3 4 5 Total 

51. Human health 5.3% 9.4% 14.7% 35.9% 34.7% 170 

52. Animal health 7.6% 13.5% 25.3% 26.5% 27.1% 170 

53. Environmental pollution 5.3% 10.1% 22.5% 32.0% 30.2% 169 

54. Increased expense of health care, 
food, energy, goods, etc. 

20.1% 17.8% 27.8% 19.5% 14.8% 169 

55. Privacy issues 18.9% 16.0% 25.4% 20.7% 18.9% 169 

56. Distribution of benefits 26.6% 17.2% 30.2% 16.0% 10.1% 169 

57. Use in weapons 15.9% 13.5% 20.6% 19.4% 30.6% 170 

58. Loss of jobs 30.2% 21.9% 30.2% 11.2% 6.5% 169 

 
 
 
 

How adequate do you believe current U.S. regulations are for controlling nanotechnologyÕs risks in 
each of the following areas:  

   Please rate their adequacy from 1 (not 
adequate) to 5 (more than adequate). 

 

  1 2 3 4 5 Total 

59. Human health 19.5% 24.3% 29.6% 21.9% 4.7% 169 

60. Animal health 20.1% 21.9% 34.9% 17.8% 5.3% 169 

61. Environmental pollution 20.7% 30.2% 27.8% 16.0% 5.3% 169 

62. Increased expense of health care, 
food, energy, goods, etc. 

19.6% 17.9% 38.1% 15.5% 8.9% 168 

63. Privacy issues 22.5% 21.9% 32.0% 15.4% 8.3% 169 

64. Distribution of benefits 18.3% 16.0% 39.1% 16.0% 10.7% 169 

65. Use in weapons 20.7% 21.3% 29.6% 17.8% 10.7% 169 

66. Loss of jobs 16.9% 15.7% 38.6% 17.5% 11.4% 166 
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Please rate the following statements by how much you agree or disagree with them: 

 SD= Strongly Disagree; D= Disagree; 
N=Neutral; A=Agree; SA=Strongly Agree 

 

  SD D N A SA Total 

67. In general, nanotechnology will 
have important economic benefits 
for U.S. society over the next 20 
years. 

0.6% 3.4% 5.7% 37.1% 53.1% 175 

68. In general, nanotechnology will 
have important global economic 
benefits over the next 20 years. 

0.6% 2.3% 9.7% 36.6% 50.9% 175 

69. In general, nanotechnology 
research will help stimulate 
important scientific discoveries over 
the next 20 years. 

0.0% 0.6% 5.7% 33.9% 59.8% 174 

70. I feel I understand what ordinary 
people think about nanotechnology. 

5.7% 18.8% 29.0% 38.6% 8.0% 176 

71. Ordinary people have never heard 
of nanotechnology for the most part. 

5.7% 39.2% 21.6% 27.3% 6.3% 176 

72. News media coverage (i.e. t.v. 
news, newspapers, magazines, 
etc.) of nanotechnology   is 
generally accurate. 

10.3% 36.6% 34.3% 18.3% 0.6% 175 

73. Ordinary people are supportive of 
nanotechnology for the most part. 

1.1% 11.4% 45.5% 40.9% 1.1% 176 

74. Scientists have an ethical 
responsibility to participate in public 
outreach. 

0.0% 1.7% 14.2% 52.3% 31.8% 176 

75. In general, ordinary people think of 
nanotechnology as very small 
robots. 

3.4% 13.7% 34.9% 38.9% 9.1% 175 

76. Scientific information about 
nanotechnology should be the most 
important information for policy 
decisions. 

5.2% 8.6% 28.7% 33.9% 23.6% 174 

77. There is enough coverage in the 
media about nanotechnology. 

4.6% 30.9% 32.0% 28.0% 4.6% 175 
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Continued 
 

78. Ordinary people who have been 
given background information on 
nanotechnology should be 
consulted in nanotechnology policy 
decisions. 

12.1% 23.6% 30.5% 31.6% 2.3% 174 

79. Popular fiction (i.e. books, t.v. 
shows, movies) generally portrays 
nanotechnology   accurately. 

36.6% 39.4% 19.4% 4.6% 0.0% 175 

 
80. 

In general, media content (i.e. news 
media coverage and popular fiction) 
stressing nanotechnologyÕs benefits 
leads to inflated public expectation. 

1.2% 8.7% 22.5% 48.6% 19.1% 173 

81. Nanotechnology is too difficult for 
ordinary people to understand. 

14.4% 38.5% 25.9% 20.1% 1.1% 174 

82. In general, ordinary people view 
most scientists as out of touch with 
them. 

1.1% 9.7% 30.9% 48.6% 9.7% 175 

83. In general, media content (i.e. news 
media coverage and popular fiction) 
stressing nanotechnologyÕs risks 
leads to inflated public concern. 

1.7% 9.8% 21.8% 51.7% 14.9% 174 

84. I feel I could describe 
nanotechnology in a way that 
ordinary people would understand. 

1.1% 6.3% 17.7% 51.4% 23.4% 175 

 
 
 
 

85. What type of institution is your primary employer? 

  66.3% University or college  

  10.9% Private industry  

  13.1% Government  

  5.1% Independent research organization  

  4.6% Other  

  175 Total  
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86. What is the field of your highest degree? [This was an open-ended question, and the responses 
were combined into the categories shown below.] 

  13.6% Chemistry  

  18.1% Physics  

  18.6% Biology  

  11.3% Material Sciences  

  20.3% Engineering  

  5.1% Social Sciences and Humanities  

  2.3% Business and Law  

  5.1% Other Science Related  

  5.6% Not indicated  

  177 Total  

 
 
 
 

87. This degree is a:  

  86.3% PhD  

  5.1% MA/MS/Other Master's Degree  

  4.0% MD/DVM  

  2.3% BA/BS  

  2.3% Other  

  175 Total  

 
 
 
 

88. This degree was awarded in:  

  10.4% 2002-2006  

  19.1% 1997-2001  

  18.5% 1992-1996  

  15.6% 1987-1991  

  36.4% Before 1987  

  173 Total  
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89. How much of your research involves nanotechnology? 

  20.7% Less than one third  

  27.6% Approximately one half  

  31.6% More than two thirds  

  20.1% All  

  174 Total  

 
 

90. Are you:  

  87.3% Male  

  12.7% Female  

  173 Total  

 


