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In 2004, Salamanca-Buentello and colleagues (“the Toronto Group”) surveyed an international panel of experts on the ways nanotechnology might contribute to meeting the United Nations’ Millennium Development Goals (MDGs). The MDGs are a list of eight development objectives that the international development community adopted in 2000 that they want to meet by 2015. The experts consulted by the Toronto Group identified the “top ten” nanotechnology applications that they believed could speed up progress towards those goals.

In this research, we analyze whether the nanotechnology research community has, in the years since the Salamanca-Buentello work, made progress on developing the technologies identified at that time. Our research provides one indicator of whether nanotechnology is heading in a direction that will help the world’s poor. Of the main technology areas identified in 2004, energy, agriculture, and water were the top ranking nanotechnology applications. These are the areas we have explored. 

To evaluate the advancement of nanotechnology research in these three sectors we used a database of nanotechnology publications from the online service Web of Science. Researchers at the Georgia Institute of Technology have compiled a database of all the nanotechnology articles in the Web of Science from 1990 to 2009.  The team used eight modularized Boolean statements to identify potential nanotechnology articles.  Then they used another set of terms to take out extraneous articles. At the end of the process the team checked the robustness of their search strategy by comparing it to other nanotechnology databases (for a full description of the method, see Porter, Youtie, Shapira, & Schoeneck, 2007). 
From this all-nanotechnology database, we extracted publications on energy, agri-food, and water for the years 2005-2009. To develop the search strategy for our analysis, we first examined review articles from each sector to understand the main technologies, research foci, and central keywords in each area.  We used those terms to construct filters to sort through the larger nanotechnology database. Table 1 contains illustrative keywords we used for our search.  
For each of the three sectors we then used a second set of filters to identify the technologies described in Salamanca-Buentello (2005).  We compared the amount of effort across each sector in the specific technologies and how it has changed over time. Additionally, we examined the distribution of effort among the countries conducting nanotechnology research. ____________________________________________________________________ This work was supported by the U.S. National Science Foundation through a graduate fellowship to Thomas Woodson and support from the Center for Nanotechnology and Society at Arizona State University under Grant No. 0531194. All opinions, findings, conclusions, and recommendations are those of the authors and do not necessarily reflect the views of the National Science Foundation. 
Table 1: Filter keyword by each sector

	Keyword/Sector
	Energy
	Agri-food
	Water

	
	biofuels, bio-diesel, bio-ethanol, biofuel cell, energy, efficiency, energy generation, energy production, energy storage, fuel cell, geothermal, solar photovoltaic, solar device, solar panel, solar cell, solar energy, solar technology, solar electric, solar thermal energy, solar thermal, solar hot water, thermoelectric, wind energy, wind power, wind generation, wind electricity, wind turbine
	Agriculture: crop species and scientific names, animal production, poultry, beef, veterinary, beer, wine, milk, cattle, chesses, fertilizer, pesticide, herbicide, fungicide, insecticide, plant seed, seedling, soil, food production, and food packaging.
	brackish water, desalination, drink, filtration, freshwater, freshwater pollution, groundwater, natural waters, pesticide remediation, reverse osmosis, saltwater, seawater, water pollution, water purification, water treatment.  

	Total N° Paper in 2009
	2,947
	1,718
	1,607

	Percentage of total Nano publications in 2009
	3.16%
	1.84%
	1.72%



Our paper for the Atlanta Conference will report the results of this analysis. Preliminary work with somewhat different keywords suggests that there is a mismatch between the research reported since 2005 in these three areas and the kinds of technologies the Salamanca-Buentello panel envisioned. For example, in the preliminary water data, the technologies mentioned in the Toronto Group study are getting some attention. Photocatalysis using titanium oxide is getting the most, attention, particularly in China. In Meridian Institute’s dialogue on water nanotechnologies for the poor, this technology was not considered particularly suitable for distributed applications in households and communities. It requires trained labor for installation and maintenance, and is difficult to operate – the opposite of an appropriate technology. (Meridian 2006). Thus we suspect, and will test with our newer more systematic data, that modest efforts are going into applications of nanotechnology in the technology areas identified by the Toronto Group, but even in developing countries, the efforts are not focusing on the kinds of applications that are thought to bring the most benefits to poor households and communities. 
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