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Introduction 

Merchandise containing nanotechnology elements, like any other commodity, must be tested in the market to prove their superior utility and/or their competitive price against other conventional products. Consumption has an important role to play in order to evaluate the utility and the relative price of merchandise. Companies act in response to the market by improving the product in order to improve competition. But if at any time the goods cause undesirable secondary effects, they risk being taken out of the market causing damage to the supplying company. Military merchandise is also evaluated by the users but, in contrast to civilian goods, military supplies are consumed during warfare. The utility of the product is measured according to its efficiency during combat, by deceiving defense systems of the enemy or in espionage missions, etc. Military technology, whether for combat or surveillance, can only be proven under fire in the theater of combat. Accordingly, the United States (US) Army considers the main objectives for nano-electronic research and development to be: increase survivability through situational awareness, increase mobility through electronics, reduce operating and support costs, increase C4ISR and lethality, increase sustainability and reduce the logistics footprint (Lau, 2004). 

          When the US launched its program to support nanotechnology development, it allocated a third of the overall budget for military research to this purpose – a level that has been maintained, between one third and one fourth (EOPUS, 2005). This policy encourages other countries to invest in nanotechnology for war (Altman, 2006). 

Within Latin America, nanotechnology research is in its initial stages. The same applies for military nanotechnology research, although there are several agreements amongst countries to integrate this area into the agenda. However, it is important to note the increasing presence and sponsorship of the US armed forces.     

1.  Scientific Neutrality Put Into Question 

It is likely that most of the Latin-American scientists that participate in research projects or in meetings financed by US military institutions do so thinking that their research is pure science;
 nanoscience and not nanotechnology; or, in other words, basic research containing no real application. This was a topic of heated debate and discussion, above all after the U.S. deployed nuclear bombs over Hiroshima and Nagasaki at the end of the Second World War. It is worth noting two important contemporary aspects: the first refers to the continuous decrease of the distance between time and practice of what are called the basic sciences and their practical use. The continuous entrenching of capitalist competition exerts pressure to decrease the cycles for capital rotation. Burrus & Gittines (1993) show how, in the last one and a half centuries, the distance between the discovering of a given invention and its introduction to the market has systematically been reduced. The result of this is the development of commercially driven science, mainly concerned with commercializing as fast as possible the new potential goods. In this context, nanotechnology is an eloquent current example. The U.S. Department of Defense (DoD) intends             

(t)o accelerate the transition of materials from concept to service… should budget research-to-development transition funds and devise a method to select early the materials advances on which to concentrate funds. DoD should adopt measures to enhance communication between materials researchers and users (NMAB, 2003).

Moreover, the Mansfield Amendment of 1973 limited the scope of the defense related budget (throughout the US ARPA/DARPA) to only projects with direct military application (Wikipedia-Mansfield Amendment). Consequently, the possibility for the DOD to finance pure science is legally banned unless it has a direct military application.


The second aspect that blurs the boundary between nanoscience and nanotechnology is the fact that there is a direct involvement of physics specialists, chemists and biologists parallel to the participation of engineers, informatics technicians and others in the process of research and development (R&D) of knowledge. The US initiative on nanotechnologies targets Converging Technologies at the union between nanotechnology, biotechnology, informatics technologies and cognitive sciences. A document from UNESCO related to the Ethical and Policy Aspects of Nanotechnology illustrates how the development of basic research requires the use of tools, practices, materials and techniques that are essentially technology, like computers, software, microscopes and the use of instruments to manipulate and to measure chemical and physical values (UNESCO, 2006, 4).               

From the perspective of the scientists involved in the field there is a clear difference. Nanotechnology has, among other virtues, its tiny size and the fact that at this scale materials present different properties. Thus this technology can be applied in any branch of the production process and/or services. Hence the inventions from the war industry can be redesigned for serving civil purposes and vice versa. This way, the war industry, by employing nanotechnology, can transform any civil invention into a military application. In 1999, the DoD handed over the responsibility of identifying key materials and the research and development of ways to incorporate them into the defense system to a special committee. This committee, the National Materials Advisory Board (NMAB), released a publication in which it identified the most important areas for concentration: structural and multifunctional materials, energy and power materials, electronic and photonic materials, functional organic and hybrid materials, and bioderived and bioinspired materials. Due to the extensiveness of these areas of study, the committee established a separate panel to address each one. It now seems difficult to think that the military would not obtain any benefit from the civil innovations. What would be the difference, then, between research directly sponsored by the military or by a civil institution? The difference can only be answered according to mere ethical positions: either in favor of peace or in favor of an active military science and technology (S&T).   

It is possible that many of the Latin American scientists who take part in research or reunions sponsored by the military system of the US do not understand the real interests of the US in its curiosity towards their modest investigations. In the end, their involvement with the scientific world is based on the relations they have with their counterparts in the US; in addition, many of their fellow countrymen hold positions in US universities; they speak the same language and have the same habits. Generally they speak about sensors, multifunctional materials, carbon nanotubes and about hybrid materials, topics that are difficult to relate to military applications. However, for the DoD the relationship is clear, there is nothing completely distinct from military interest, as the NMAB explained:        

As the United States, its institutions, and its citizens interact throughout the world, situations may arise that call for military force. To safeguard its interests for the foreseeable future the United States must be able to project military power around the globe….

…..

Whereas other nations tend to operate from their own territory, as a matter of strategic principle the United States projects military power over long distances with medium-range and short-range systems (NMAB, 2003, 1).

For this reason, the US International Technology Center, which is one of the main organizations sponsoring nanotechnology research in Latin America and in the world, has as its mission:

To support the identification, acquisition, integration and delivery of foreign technology solutions to the warfighter to ensure technological superiority on the battlefield (U.S.-Army-ITC-Atlantic, n/d-a). 

2.  Direct Presence of the U.S. Military in Latin American Nanotechnology Research 

In certain research centers within Latin America, nanotechnology study has been conducted since the 90s.  However the most important stimulus came into being at the beginning of the 2000. The first official effort to encourage nanotechnology development took place in 2001 in Brazil, although the later Nanoscience and Nanotechnology Program implemented in 2004 is considered the most robust. In Argentina, the Argentinean Nanotechnology Foundation was created in 2005. In Mexico, without any official direction, approximately 500 researchers work in branches related to nanotechnologies in more of a dozen institutions or research centers. These three countries are those where nanotechnology R&D is most advanced (Foladori, 2006; Foladori & Zayago, 2007).


The US military interest in the development of S&T in Latin America is explicit; and even though much of the information related to the financing and human resources for this effort in Latin America is available on line, direct contacts are always the basis for personal bonds which facilitate future collaborations. This is probably why, in April 2004, the US Navy and Air Force hosted a forum in Washington, D.C., called the Latin America Science & Technology Forum. The explicit purpose for this forum was to increase the US leadership’s awareness of the progress of S&T in Latin America (ONRG, 2004a). High representatives of civil institutions of S&T were present, from Argentina (vice-director of CONICET), from Chile (Director of FONDEF-CONICYT) and from Mexico (Director for scientific research of CONACYT). They presented the state of S&T in their countries. This happened as if it were a responsibility for these civil institutions to inform the US military about the general condition of the leading S&T that was taking place in Latin America. These personal contacts were complemented with official visits to Latin American countries. At the end of March 2002, the Associate Director of the International Area for Research of the US Navy visited the University of Concepción in Chile, with the purpose of identifying research areas that could be incorporated into a special program on scientific cooperation (Panorama en Internet, 2002).    

The US armed forces have at least 3 branches that finance scientific research (including nanotechnology) in public and private universities and in research centers world wide: the Army, the Navy and the Air Force. These three arms work together in S&T around the globe inside the International Technology Centers (ITC). To be more effective there are several ITCs per geographical area. The ITC-Atlantic is headquartered in London and covers Europe, Africa and parts of Asia, including some former USSR countries; the ITC-Pacific, headquartered in Tokyo, covers the rest of Asia and the Southern part of Africa; and in 2004, the ITC-Americas was created and is headquartered in Santiago de Chile to cover Central and South America and the Caribbean, including Canada (U.S. Army ITC-Atlantic, s/f b). As with the other ITCs, the objective of the ITC-Americas headquartered in Santiago de Chile is:     

...to foster cooperative relationships between the U.S. Army and private sector, university, and civilian government research and development (R&D) entities that result in leading-edge scientific and technological cooperation that benefit the civilian institutions and support the U.S. Army’s current programs and future goals (International Division U.S. Army Research, Development and Engineering Command, 2004).

The direct support for nanotechnology related research in Latin America became actualized. According to the Navy’s web page, since 2004 the Navy has been financing a project at the Bariloche Atomic Center in Argentina in collaboration with the University of Michigan, Brown University and the Naval Research Laboratory. In the same year a similar project was launched at the University of São Paulo in Brazil (ONRG, 2004b). In order to finance any given project the US army has to know the profile of the potential scientists who are willing to cooperate. For that reason, the Navy in partnership with the Air Force organized three international workshops in Latin America related to the main area of interest for the DoD, that is, multifunctional materials (NMAB, Chapter 3, 2003). The technological tools for creating these new materials are both micro- and nanotechnology; therefore, they are of the most interest to the Army and the Air Force regarding S&T in Latin America (AFOSR, 2005a). Accordingly,

The multifunctionality implies coupling between structural performance and other as-needed functionalities such as electrical, magnetic, optical, thermal, biological, and so forth. Structural integrity includes durability, survivability, reliability, and maintainability. This program thus focuses on developing and applying multifunctional mechanics principles and design methodology based on physics, chemistry, biology, and artificial intelligence to model and characterize the processing and performance of multifunctional material systems and devices at multiple scales (AFOSR, 2005 b).

Most of the seminars were organized by Latin Americans who work at US-based universities, therefore facilitating contacts with scientists in Latin America. Although most of the participants were from the US, more and more Latin American scientists participated in the seminars. The participation went from less than one fourth Latin American scientists at the first seminar to almost a third in subsequent encounters (ONR, 2002, 2004, 2006; U.S. Embassy Chile, n/d; Ulloa, 2004).


The US military involvement in nanotechnology research in Latin America can not be reduced to merely the activities of military institutions in S&T. There are general agreements which stealthily support the possibility for future research in the area. The Mexican Government is one example. In 2005, Mexico signed, together with the US and Canada, the Security and Prosperity Partnership of North America (SPPNA). This treaty includes, within its mandate, scientific collaborating schemes for R&D in areas such as biotechnology and nanotechnology, under a framework influenced directly by the military sectors (SPPNA, 2005). There are several agreements signed between Mexican and US institutions with an explicit participation of military laboratories, like the case of the Sandia Laboratories in New Mexico (Foladori & Zayago, 2007). The influence of the military over nanotechnology research not only comes from the relation between the civil sector and the US military, but also from the Latin American armies who discuss the possibilities of using S&T for their own interests. On June 2006, in Buenos Aires, Argentina, representatives of several Latin American armies got together at the conference called The Contribution of Science and Technology to support Peace Keeping Operations and Disaster Relief Operation in Catastrophes. They came from Argentina, Bolivia, Brasil, Canada, Chile, Colombia, Ecuador, El Salvador, Mexico, Guatemala, Nicaragua, Paraguay, Peru, Uruguay, Dominican Republic and Venezuela. The expected results went beyond the title of the conference, as it was recommended that for subsequent reunions certain topics should be discussed, such as the application of non-lethal technologies for crowd control; water purification and distribution; electric power generation and food preservation (USARSO, 2006).   

3. Not Everybody Agrees 

The debate that was unleashed after US military involvement in some nanotechnology research in Argentina was made public shows the necessity to increase the transparency of information. In addition, it is important to build mechanisms to encourage public discussion about the implication of this technology for the region.  

In October 2004, the Ministry of Economics of Argentina announced that the government was working towards a plan to develop nanotechnology within the country. It revealed that it had requested the ratification of an agreement with the US-based company, Lucent Bell Technologies, to support the program. The agreement included the use by Argentinean scientists of laboratories located in New Jersey (Sarmetband, 2005). Public reaction came quickly. The Pagina 12 newspaper published a set of articles depicting how some programs for scientific research in Argentina, and at least one in nanotechnology, were being financed by the Department of Defense of the US (Ferrari, 2005a, 2005b, 2005c). Immediately, the National Board of Ethics of Science and Technology issued a press release calling for the regulation of research, in particular any that is financed by foreign armed forces (Ferrari, 2005c). At the same time, within the parliament, the S&T Committee of the Chamber of representatives was requesting reports related to the scientific research financed by the U.S. Department of Defense (Puig et al, 2005b).

Following the public controversy caused by this scandal in 2005, the seminar on multifunctional material organized in March 2006 by the US Navy and the US Air Force added more tension to an already delicate situation. It was like adding more gas to the fire. Without delay, several newspaper articles made reference to this event (Ferrari, 2006a, 2006b). The Managing Director of the Atomic Center at Bariloche questioned the seminar, which was attended by one of his most important researchers (Ferrari, 2006a).
The internal committee of the Union of Government Workers wrote a critical letter (ATE, 2006). Furthermore, the Chamber of Deputies of the Nation requested reports and more detailed information (Cámara de Diputados de la Nación Argentina, 2006). The disputes reached the Executive of the Republic and thus the Manager Director of the Atomic Center at Bariloche quit his post (Rio Negro on-line, 2006a, 2006b).

Conclusions

It is natural to think that technological revolutions are intended for the general progress of human society. This is not entirely correct, because technological revolutions almost always bring benefits to some more than others. The idea that, over the long term, improvements to living conditions will reach everyone is still prevalent. The illusion about these future benefits were already the object of criticism by the environmentalists, they put the process of industrialization in the docket, illustrating that what could bring benefits in the short term could also bring evils in the long term.

We are on the cusp of a new technological revolution; according to some, it will be the most rapid and most profound of all to date: the revolution in nanotechnology. Although it is somewhat early to evaluate its possible benefits, if we pay attention to the orientation of such technology we can anticipate some important differences from the preceding technological revolutions that occurred throughout the history of human kind. The Neolithic revolution oriented itself to the improvement of food production. The Industrial revolution, with a wider impact, guaranteed an important increase in first, the clothing industry, but later on in the production of daily supplies and on the means of production. The transportation revolution that took place at the end of the XIX century had a clear impact in the circulation of merchandise and people. But it is the peculiarity of nanotechnology development in that it is being pursued with a very high attachment to military investments. US public funds for nanotechnology research since 2000, when the National Nanotechnology Initiative was launched, fund between one third and one fourth of the budget of direct military investments. This, obviously, forces other countries to follow the same trajectory. This can contribute, perhaps, to the perpetuation of wars world wide.

But to blame technology for human misfortunes is like giving life to it, which is illogical. The development of military technology is the result of the ongoing struggle to maintain economic hegemony and control over world politics, through direct violence. This is not a problem of technology; it is more the result of the imperialist character that some economies apply to S&T research. Scientists, many times, find themselves with the uncertainty that their research could or could not be directly financed by military institutions (often without their knowledge).

It is therefore important for the world and for Latin America to generate public debate about the orientation of S&T. The existence of ethical committees in charge of monitoring technology development and its financing become a necessity. The same applies to any research experimenting with human beings. Given the fact that in Latin America most of the research is still financed by public funds, it becomes paramount that S&T benefit the majority of the population. They should never be attached to military interests and/or commitments.
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�	 This is a shortened version from the Spanish original published in Rebelión (08/Nov/2006). I would like to thank to Chistopher Coenen and Jürguen Altmann for their comments on this text, and to Edgar Zayago for translating this essay from Spanish.
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�	 An Argentinean researcher sponsored by the United States (US) Office of Naval Research answered a question from a news reporter in the following terms “I will never take part in research involving the development of military applications" (cited by Ferrari, 2006b).





