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The possibility that nanotechnology will turn into an instrument to aid development or
alleviate poverty has been discussed explicitly in academic circles, at meetings held by
international bodies, and in non-governmental organisations since 1997. The different
positions on the role that it can play in the process reflect particular interpretations on the
relationship between science, technology and society. We divide the arguments expressed
in this discussion in two broad groups. One can be identified as the instrumental position,
which emphasises the technical capacity of nanotechnologies to solve poverty problems
and spur development. The other group of arguments can be identified as the contextual
position by emphasising the social context wherein technology is produced, used and
adapted. We summarise and analyse the main arguments in the debate on nanotechnologies,
development and poverty. We consider the most influent opinions from organisations,
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institutions and meetings, presenting their main ideas in chronological order. The outline
covers the period from 1997 to late 2007, and reviews the documents that most directly
address the issue. Afterwards, we highlight and analyse the main issues at stake in this
controversy.

Introduction

THE POSSIBILITY THAT nanotechnology may be able to aid development or
alleviate poverty has been discussed in academic circles, at meetings
held by international bodies, and in NGOs since 2000.

Over this period several developing countries have been engaging in
nanoscience and nanotechnology research programmes. In 2001 the US
National Science Foundation claimed that at least thirty countries—both
developed and developing—had initiated, or were beginning, national
nanotechnology initiatives (Roco 2001). This figure progressed to ‘more
than 40’ by 2004 (Huang et al. 2004). According to our research
(Maclurcan 2005), this number has grown to sixty-two countries, eighteen
of them transitional and nineteen developing, engaging with nanotech-
nology on a national level. A further sixteen countries demonstrate either
individual or group research in nanotechnology, three of which are transi-
tional and twelve developing, including one least developed country.
Fourteen countries have expressed interest in engaging in nanotechnology
research. Of these, one is transitional and thirteen developing, including
three least developed countries. This rapid and broad involvement of
developing countries in nanotechnology is often interpreted as a feature
of the global character of the nanotechnology revolution (Treder 2004),
and as a new trait of global production of science (Hassan, 2005). Dif-
ferent from previous technological revolutions, these characteristics place
developing countries (or at least many of them) in a more favourable
position to face this revolution and benefit from it. However, this perspec-
tive has been a target of criticism in an increasing debate on nanotech-
nology, poverty and development.

The different positions on the role that nanotechnology can play in
alleviating poverty, or in promoting development, reflect particular inter-
pretations on the relationship between science, technology and society.
For this reason it is worthy to organise those positions under a theoretical
framework. We divide the arguments expressed in this discussion in two
broad groups. One can be identified as the instrumental position, which
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emphasises the technical capacity (and even technical superiority) of
nanotechnology to solve poverty problems and spur development. In
this sense, this group tends to see technology as neutral artifacts that can
be transferred from one context to another unproblematically. In different
grades, the arguments in this group reproduce technological determinist
approaches, since they stress the beneficial impacts of a given artifact on
society. Technologies, in these views, may solve social problems, and
social problems are often described as lack of technical capabilities.

The other group of arguments can be identified as the contextual pos-
ition by emphasising the social context wherein technology is produced,
used and adapted. Technologies are not simply useful neutral artifacts,
but ones that embody social relations, interests, political power, values,
etc., that is, socially conditioned artifacts. As such, technologies are a
product of particular social structures and tend to reinforce those in which
they were created. In this view, factors as profit-driven innovation, intel-
lectual property rights, concentration of innovation in developed countries
and social inequality are seen as key factors in the context of development
of the nanotechnology trajectory that influence, and even hinder, their
use for development and poverty alleviation.

Following this introduction, we summarise and analyse the main argu-
ments in the debate on nanotechnology, development and poverty. We
consider the most influent opinions from organisations, institutions and
meetings, presenting their main ideas in chronological order. The outline
covers the period from mid-2000 to mid-2006, and privileges the docu-
ments that most directly address the issue. Afterwards, we highlight and
analyse the main issues at stake in this controversy.

Review of the Literature: Nanotechnology, Development and the Poor

In 1997 a document written for the United Nations Industrial Development
Organization (UNIDO) concluded that the high cost of nanotechnology-
based industries could constitute a barrier for developing countries to
‘catch up’; although the outcomes of a nanotechnology revolution, in
several areas, could prove of great use for these countries (McKeown
etal. 1997). The role of nanotechnologies for the South received increas-
ing attention following a workshop organised by the US National Science
Foundation on the ‘Societal Implications of Nanoscience and Nanotech-
nology’, that produced a final report in late 2000 (NSF 2001). During
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that workshop, the Center for Science Policy and Outcomes (CSPO)
presented a paper that drew attention to radical societal transformations
that generally accompany rapid technological changes, such as the gen-
eration of ‘winners’ and ‘losers’, including the fact that nanotechnology
products will be mainly oriented to affluent markets (Crow and Sarewitz
2001; see Appendix for a summary table of the main positions on nano-
technology in chronological order). These led to calls for a real-time
technology assessment to assess and monitor these changes (Guston and
Sarewitz 2002), thereby incorporating discussions in the technology
assessment methodological framework (Schot and Rip 1997).!

However, it was not until August 2002, at the World Summit on Sus-
tainable Development in Johannesburg, that the grounds for a debate on
nanotechnology, development and poverty were established. At this event,
Canadian-based environmentalist organisation the ETC Group called for
a moratorium on the development of nanotechnology, alleging scientific
indications of potentially severe environmental and human health risks.
Some months later, the ETC Group (2003) published a document entitled
‘The Big Down: Atomtech—Technologies Converging at the Nano-scale’,
where they elaborated on their arguments first voiced at the Johannesburg
summit . Although the purpose of the document is to question the pos-
sible impacts of nanoparticles on health and the environment, it explicitly
mentions that the problems of poverty, inequality and development are
social rather than technical. In this way the ETC group takes theoretical
and political distance from the instrumental view that considers poverty
and lack of development as a result of technological limitations. In fact,
immediately afterwards, in March 2003, an article originating from the
University of Toronto Joint Centre for Bioethics (UTJCB) (Mnyusiwalla
et al. 2003) mentioned the position of the ETC Group in its first paragraph
and went on to defend the instrumental argument, which states that nano-
technologies, if properly developed, could help resolve many problems
of poverty and development. The parameters of the debate had been
established.

Aside from this incipient confrontation of arguments, it is worth noting
that in September 2002 the Asia Pacific Economic Cooperation (APEC)
Center for Technology Foresight carried out a workshop to address
the challenges of nanotechnology for the APEC developing countries.>
This meeting was preceded by several position papers in 2001 that were
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analysed in a foresight study and used as the basis for the workshop
(Tegart 2004). Whilst the papers focused on evaluating research cap-
abilities and obstacles in the region, and assessing potential niche markets
to improve competitiveness, the need for a nanotechnology development
strategy to solve poverty issues in the region was also discussed (Dayrit
and Enriquez 2002). Furthermore, the workshop considered nanotec-
hnology’s ability to drive an increasing gap between the rich and the
poor, as well the potential for significant social resistance.

In June 2003 Prince Charles, Prince of Wales, possibly influenced by
the ETC Group’s document and known to be critical of genetically-
modified organisms, alerted the public to possible unintentional conse-
quences of nanoparticles on the environment and human health (Highfield
2003). He supported calls for scientific research into the subject that
would be published the following year (RS&RAE 2004). Although on
this occasion no reference was made to nanotechnology’s effect on de-
veloping countries or poverty, it was the 2004 article of Court et al., also
of academic origin from the UTJCB, that in its title (‘Will Prince Charles
Diminish the Opportunities of Developing Countries in Nanotech-
nology?’) related one thing with the other. Only then, in a 2004 article
published in the Independent newspaper did Prince Charles refer directly
to the possibility that the nanotechnology revolution would further widen
the gap between rich and poor countries (Prince of Wales 2004)].

The UTJCB continued to reach the academic public with an article in
which it presented a map of some governmental nanotechnology initi-
atives, showing that many developing countries have opted to encourage
these technologies (Court et al. 2004). In this article China, South Korea
and India were identified as front-runners; Thailand, the Philippines,
South Africa, Brazil and Chile as middle ground; and Argentina and
Mexico as up and comers. According to the authors, this commitment
by Southern governments to encourage nanotechnologies is an indicator
of the virtue of these technologies as an instrument for development. In
a later article, UTJCB researchers (Salamanca-Buentello et al. 2005)
proposed a relationship between the technical advances in nanotech-
nology and the United Nations Millennium Development Goals (MDG).
They suggest that in five of the eight MDGs, nanotechnology may be of
great help. Potentially cheaper and more widely available solar energy
devices, new methods for water remediation, and rapid cheaper diag-
nostics for illnesses were seen as a justification of the usefulness of
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nanotechnologies for the poor in developing countries. A similar position
in terms of its instrumental nature was exposed by the Task Force on
Science, Technology and Innovation of the United Nations Millennium
Project (Juma and Yee-Cheong 2005). Both institutions registered the
most pragmatic and also instrumental position, characterised by iden-
tifying a set of technologies considered the most efficient for solving
problems of poverty, and promoting their development through research
networks and international funds (Singer et al. 2005). While well-
intentioned, this position is limited in that it intends to overcome poverty
by attacking its most visible causes—a lack of clean drinking water, an
absence of cheap, unlimited energy, poor levels of health care, etc.—
without really considering the structural reasons for inequality that lead
to these situations. From this point of view, social problems are defined
in a technical way, and technology is seen as something neutral, which
can be applied under any socio-economic context.

In June 2004 forty-three participants from twenty-five countries gath-
ered in the US for the first ‘Inter-governmental Dialogue on Responsible
Research and Development of Nanotechnology’ (IDRDN), organised by
the US National Science Foundation (NSF 2004). Developing country
representation, however, was weak, contributing to 30 per cent of the
constituency. Furthermore, in a breakout group at the IDRDN called
‘Nanotechnology and Developing Countries’, only three of the thirteen
representatives were from developing countries (Argentina, South Africa
and Mexico). Moreover, participants in this group commented that the
allocated time for their discussions (less than two hours) was insufficient
(Maclurcan 2005). Nevertheless, the meeting raised several challenges
that face developing countries seeking to develop nanotechnologies, sur-
rounding infrastructure, human resources and technology transfer. How-
ever, owing to the competitive costs, it was also suggested that developing
countries could be an attractive place, from a business point of view, to
establish new industries. This was possibly the only time during the period
under study that this issue of location was explicitly discussed.’

Facing the controversies on the possible risks of nanoparticles, the
Royal Society and the Royal Academy of Engineering from Great Britain
(RS&RAE 2004) published a comprehensive document on nanotech-
nologies, ‘Nanoscience and Nanotechnologies: Opportunities and
Uncertainties’, which includes a series of points concerning the potential
effects on developing countries and poverty. The document is clearly
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sceptical about the possibilities of solving the problems of underdevelop-
ment and poverty by technical means. It draws attention to patenting,
which, although hailed as the driving force of innovation by companies,
could become a sticking point for the transfer of technology and even
help widen the international technological gap. Despite highlighting the
benefits that nanotechnologies could bring to some underdeveloped con-
texts, the document puts these in second place to social structure, voicing
an opinion that is in some way antagonistic to that of the UTJCB and the
Task Force on Science, Technology and Innovation of the United Nations
Millennium Project.

By the end of 2004 the ETC Group had launched another document,
‘Down the Farm’, explicitly referring to developing countries and the
poor. The document provided crucial focus on several issues relating to
nanotechnology’s possible effects upon agricultural production and mar-
kets. The ETC Group suggested that nanotechnology could lead to sub-
stituted products for natural fibres such as cotton and jute, raw materials
such as rubber and copper, and beverages such as coffee and tea. They
noted that these products today constitute important exports for develop-
ing countries, supporting mass employment in these countries. Another
key proposition was that nanotechnologies could reorient the use of agri-
cultural land, in some cases creating agro-factories for raw materials and
displacing poor peasants. Furthermore, it is believed that nanotechnolo-
gies will facilitate a deeper monopolistic control of patents over seeds
and other living matter that are the basis for food production and sus-
taining the livelihood of many. In totality, the document presents a critical
outlook for millions of artisans and agricultural workers from developing
countries.

With financing from the Rockefeller Foundation, the Meridian Instit-
ute, based in Washington, DC, launched a research project focused specifi-
cally on nanotechnology and poverty. The starting point was a document
that has been in circulation since January 2005: ‘Nanotechnology and
the Poor: Opportunities and Risks—Closing the Gaps Within and Between
Sectors of Society’ (Meridian Institute 2005a). This document provided
the basis for a public debate, by way of an online questionnaire admin-
istered between January and March of that year ((ibid. 2005b). The
document followed the RS&RAE line of reasoning, claiming that even
if the risks of nanotechnologies to health and the environment are ad-
equately identified and administered, there is still the possibility that the
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benefits will be restricted to minorities, while the large majority, espe-
cially those in developing countries, will end up being excluded. This
fear is based on the historical experience of previous technological revolu-
tions that denied their benefits to the poor. The potential for nanotech-
nology to dramatically reduce the need for many natural raw materials
because of the development of substituted alternatives is singled out as
one of the most potentially damaging impacts on developing countries,
whose exports and labour are concentrated in this sector. The report also
highlights that developing countries are in a weaker position to face
challenges, such as public debate on new technologies, and the possible
need to establish effective regulations. It is also argued that the patent-
ing and licensing systems favour the control of nanotechnologies by
developed countries, which can block research aimed at development
concerns, leading to a widening of the North—South divide. As a counter-
tendency, the report mentions the movement of companies towards ‘pro-
poor business’, that is, to developing cheap products for the poorer mar-
kets. The report lists several nanotechnological devices that could be
exploited for this end, such as water filters and photovoltaic cells.

In February 2005 the International Centre for Science and the UNIDO
organised a conference (‘North—South Dialogue on Nanotechnology:
Challenges and Opportunities’) specifically focused on the participation
of developing countries in nanotechnology (Brahic 2005a, 2005b; Brahic
and Dickson 2005). Representatives from governments, academia and
industry, as well as international experts took part. Similar to the other
international event that was held the year before (IDRDN), there was
only a token presence of countries from the South: 13 per cent of the 106
participants from eighteen countries (Maclurcan 2005). There were some
appearances by academics and politicians from developing countries,
and although they expressed individual opinions, there were some con-
verging positions. In general, they were in favour of the development of
nanotechnologies in developing countries if the right areas were selected.
Since they foresaw difficulties in putting research (nanoscience) into
practice (nanotechnology), they emphasised the need to establish partner-
ships with industry. They highlighted the importance of ensuring that
this new technological revolution did not stimulate greater technological
dependence. Of particular interest was a statement by the president of
the Third World Academy of Sciences, Hassan (2005). Although he inter-
preted the successful integration of several countries from the South in
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nanoscience and nanotechnology in an optimistic light, he alerted people
to the possibility of a growing South—South nano-divide between suc-
cessful developing countries and the ‘less developed’. However, the con-
ference did not appear to critically engage with the consideration that
the ‘for-profit’ industry is guided by market profits, not by solving the
problems of poverty. Although it is not possible to judge common opinions
on individual reports, the spirit of the meeting as a whole, combined
with the lack of critical positions, inclined the conference towards the
instrumental perspective. In his article, Hassan (ibid.) proposed the estab-
lishment of Centres of Excellence in Africa, thereby promoting cutting-
edge S&T as necessary for developing countries to succeed. The same
idea has been discussed by the leaders of the world’s most industrialised
nations (Group of 8) since 2000, with explicit backing for the creation of
Centres of Excellence in Africa to encourage the transfer and sharing of
S&T between developed and developing countries emerging during its
annual summit in Scotland in 2005 (Dickson 2005).

In 2005 the ETC Group released two reports pointing out difficulties
for developing countries posed by the nanotechnology revolution. The
first report, commenting on proprietary knowledge, shows that nanotech-
nology’s patenting of basic elements and devices might severely mono-
polise the possibilities of research and development in the field (ETC
Group 2005a). The report highlighted that most patents are already con-
centrated in the US, Japan, Germany, Canada and France within the hands
of large, multinational corporations such as IBM, Micron Technologies,
Advanced Micro Devices and Intel. The second report (ibid. 2005b),
prepared for the South Center, analysed the potential impacts of nanotech-
nology on markets, particularly those that involve developing countries.
Studying the cases of rubber, platinum and copper markets, the document
showed that there are nanotechnological procedures that will substantially
improve the durability of automobile tyres—the main market for rubber—
and that this could significantly reduce the worldwide demand for the
product. Carbon nanotubes could become an effective competitor for
copper cables, again significantly affecting worldwide demand. Platinum
could be replaced by nanotechnology as a catalyst in converters and bat-
teries. These are some examples of the pressure that countries exporting
these raw materials will face when they begin to be substituted by nano-
technology products.
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The DEMOS Institute, from the UK included nanotechnology in their
line of work on public participation in S&T (Wildson and Willis 2004).*
Leach and Scoones (2006) referred specifically to the use of emerging
technologies to alleviate poverty and promote development, emphasising
the warning from the document of the RS&RAE (2004): the necessity of
‘upstream’ public engagement. The authors challenged the two main pos-
itions regarding the use of S&T to solve poverty issues. They first con-
fronted the argument that S&T, as a driver for economic development
and competitiveness, presents benefits that naturally trickle down to the
poor, as suggested in reports such as the Task Force on Science, Tech-
nology and Innovation, by citing the cases of accelerated technological
development and social exclusion witnessed in Bangalore, India. Another
perspective they challenged is that adopted by foundations and public—
private partnerships, who seek to develop technologies that can be applied
to poverty problems globally (a ‘one-size-fits-all’ solution). They argue
that this idea of privileging one technology over others has already failed
repeatedly by not considering the environmental, social and cultural
diversity in which these problems are found, and by closing the door on
‘old’ technologies that can be better adapted to local contexts. In this
way, DEMOS reinforced the arguments already made by the ETC Group
(2005c¢) and the Meridian Institute, particularly in the latter’s 2006 report
on water. Leach and Scoones proposed a ‘third way’, in which S&T
plays an important role, but can only be efficient when adapted to social,
cultural and local institutional contexts, and are chosen and designed
with the active participation by citizens right from the commencement
point.

In a recent report issued by the UNESCO (2006), ‘The Ethics and
Politics of Nanotechnology’, inequality was placed as a critical ethical
and political question.’ The report addressed almost all the issues at stake
in the debate. It emphasised that the risk of a knowledge gap and in-
equalities brought by a nanotechnology revolution may be greater within
nations than between them (the classical North—South gap):

The communication between experts and elites of different countries
at the highest levels of research and development has become easier
and more common—but the communication between the experts and
elites of a nation and the poorer and less well educated has grown less
common. (ibid.: 15)
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The report also problematised the orientation of nanotechnology
research to benefit all nations equally. Referring to the arguments of
Salamanca-Buentello et al. (2005) on the potential of nanotechnology to
accomplish the UN Millennium Development Goals, the report stressed
that commercial viability incentives will not be enough to direct nanotech-
nology research to the need of the poor. In addition, the report warned
that excessive patenting in nanotechnology could prevent broad access
to research, and it proposed that national governments adopt a policy of
open access to publicly-funded materials and research results. Finally,
in a context of increasing public scrutiny of science, the need for early
public involvement upstream ‘into the hearth of scientific work itself’
was encouraged.

The year 2007 commenced with increased input into the debates from
trade unions, NGOs and civil society organisations, providing new hope
for those that consider public participation an important issue in the course
nanotechnology will take. By March, a huge confederation, the International
Union of Food, Agricultural, Hotel, Restaurant, Catering, Tobacco and
Allied Workers’ Association (IUF)%, with a membership of 365 unions
from 122 countries, had raised a public declaration on nanotechnology.
Significantly, this world declaration followed the Latin American IUF
secretariat declaration, approved in October 2006. In general terms, the
declaration called for public debate, warning that products containing
nano-components were being launched onto the market before civil so-
ciety and social movements had a chance to assess their possible implica-
tions in economic, environmental and social terms, and their effects on
human health. Furthermore, the declaration warned of the need to make
sure that debate around a matter that will lead to deep social changes are
not be left to the "experts’ (Foladori and Invernizzi 2007).

In May 2007 the Meridian Institute wrote a background paper, ‘Nano-
technology, Commodities and Development’, for a subsequent workshop
held in Rio de Janeiro, Brazil. The paper referred to the challenge of
nanotechnologies substituting commodities, and negatively impacting
developing countries that rely on the exports of primary materials. Several
commodities were analysed and challenges pointed out. On the other
hand, the document also highlighted the opportunities that might be de-
rived from the use of nanotechnologies to increase the added value of
commodities.
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Due to the fact that nanotechnologies are spreading over developing
countries, and that different civil society organisations are starting to
present more widespread public opinions, an increase in the debate in
the near future is expected.

Main Ideas and Positions

The debate on nanotechnology, poverty and development is considerably
polarised. On the one hand, nanotechnologies are seen as advanced tech-
nologies that could alleviate poverty, or as an opportunity for developing
countries to ‘catch up’ with a new technological paradigm, spurring devel-
opment. On the other hand, it potential to meet these goals is critically
scrutinised and often the conclusion is the opposite: they may reinforce
inequality.

A set of common features characterises the first, instrumental, position:

1. First, nanotechnology development itself is not problematised. On
the contrary, it is taken for granted as inexorable and considered,
in a Darwinian way, the most efficient technology. The policy dir-
ections are, then, quite obvious: developing countries have to em-
bark on a path of nanotechnology to improve their competitiveness
and the living conditions of the people. Developed countries may
help in this process, through centres of excellence, research co-
operation, etc. Another implication of this evolutionist view is that
other/older technological alternatives to solve poverty problems
are implicitly seen as superseded.

2. Second, instrumental approaches present poverty problems as lack
of access to technologies, without further analysis of poverty’s so-
cial causes. Moreover, they tend to homogenise poverty issues and
contexts, offering the same ‘one-size-fits-all’ technical solution to
very different ecological, social and cultural contexts. In this frame-
work, transference of technology is unproblematic, and the desired
beneficial impacts will arise in a mechanical, deterministic way.
Moreover, the instrumental perspective sees technology decision
making as a matter for experts without any role for the general
public.

3. Third, development is frequently equated with growth and compe-
titiveness enhancement, assuming that trickle-down effects will
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benefit society as a whole. The extreme instrumental positions sub-
stitute technology policy for social policy. However, other perspec-
tives that we have considered instrumental, such as those of the
APEC Centre for Technology Foresight and some of the inputs in
the two international meetings referred to earlier, do consider some
problems and barriers in this process, such as scarce human and
financial resources, market entry barriers, expensive intellectually
property rights, and consequences of technological change such
as unemployment. Nonetheless, the traditional ‘linear model of
innovation’ prevails: innovation will reinforce competitiveness,
promoting economic development, and social welfare will emerge
as a ‘mechanic’ outcome.

It is much harder to find such clear, common features within the second
group that we called the contextual position. These perspectives share a
critical view of the instrumental position, stress the social conditioning
of technology, place poverty and development problems in a complex
context of socio-economic trends, and ask for a more democratic gov-
ernance of technology. However, there are significant differences among
the positions put together in this group and, consequently, their policy
implications vary. In spite of the need for a deeper analysis of such differ-
ences, we highlight here the main arguments within the contextual per-
spective that may contribute to discussions around the ongoing development
of nanotechnologies, the way developing countries are engaging in this
process, and the potential adverse and beneficial outcomes that can be
foreseen. Taking these critical arguments seriously is mandatory for de-
veloping countries in order to contextualise nanotechnology policies
within economic and social development goals.

One group of arguments looks at developing country engagement with
nanotechnology. There is a confluence of opinions stressing the barrier
represented by patents, already concentrated around developed countries
and multinational corporations. Even basic knowledge is being privatised,
and this will be a major obstacle for developing countries to research
and adopt nanotechnologies. Other criticisms are directed towards com-
petitiveness enhancement goals when they are considered an expedient
means for development and poverty reduction. Several examples are
presented about countries that have succeeded in increasing competitive-
ness in medium- and hi-tech areas, such as India, China and Mexico
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without eliminating, and even raising, inequality among their people.
This issue is of particular importance for the analysis of nanotechnology
policies in developing countries that are mostly focused on competitive-
ness goals (Foladori 2006; Maclurcan 2005). A third issue regarding de-
veloping countries’ engagement in nanotechnology is governance. While
several developed countries are encouraging different ways of public
participation to assess nanotechnology development, this is rare in de-
veloping countries. In this respect, it is worth noticing that proposals about
nanotechnology governance differ considerably within the contextual
perspective.

Another group of arguments surrounds the global impact of nano-
technology’s development with respect to developing countries and
the poor. It is argued that people in developing countries, and particu-
larly the poor, will, at least in the short term, be most affected by changes
in the division of labour provoked by nanotechnology. The decreas-
ing importance of raw materials due to nanotechnology substitutes will
shrink the global demand for traditional export products from developing
countries, reducing the country’s income, jeopardising industries related
to these materials, and decreasing employment opportunities. Other ad-
verse impacts are related to risks associated with nanotechnology. Since
developing countries usually have weak regulations, the environment
and people are more exposed to any potential risks, and it is even possible
that companies exploit this situation when localising plants in those
countries.

Criticism is also directed towards the very core of nanotechnology’s
trajectory, which is considered intrinsically limited in its ability to improve
the living conditions of the underprivileged. The main assumption of the
instrumental position—that nanotechnology products will help the poor—
is challenged by arguing that its trajectory is not designed for the poor,
but for affluent consumers. Since nanotechnology’s development is
essentially guided by corporations’ search for profits, a majority of innov-
ations are directed to Northern, affluent societies. Products such as per-
sonalised medicine, intelligent materials, human enhancement devices,
supercomputers and other areas of nanotechnology research will be
completely out of the reach of the poor.

In addition, critics argue that even if some nanotechnology products
are technically appropriate for addressing specific problems in developing
countries, it is controversial as to whether products such as water treat-
ment devices, diagnostic kits, and solar energy cells will be accessible to
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the poor. They argue that other efficient and even cheaper technologies
already exist to adequately address the same problems, and that even
these are often not available to poor people. In addition, even if the tech-
nical characteristics of certain nanotechnologies seem adequate for
solving specific problems, it remains uncertain as to whether a technology
will work well in different contexts. In this sense, critics allude to the
risks of privileging a single technological trajectory while other alter-
native trajectories that could be more context-friendly are discouraged.
Such critics recall past experiences with failed universal technological
‘solutions’ in developing countries. Previous technologies once con-
sidered superior, such as the green revolution or genetically-modified
crops, have repeatedly failed because they did not adapt well to the local
context, or because they contributed to disaggregating communities’ so-
cial and cultural bonds.

Finally, another kind of argument places nanotechnologies in the con-
text of current socio-economic trends. Nanotechnologies have come into
a world in which wealth is highly concentrated and social differences
are alarming. Economic forces and enhanced globalisation will probably
direct them towards reinforcing these tendencies. Over the past thirty
years the world has seen the rapid development of technologies such as
microelectronics, information technologies, biotechnologies and telecom-
munications. But these technological advancements, with applications
crossing almost every sector of production, have had questionable impacts
on the technology inequality gap. The UNDP’s 2005 Human Development
Report noted that inequality increased over the 1990s on a worldwide
basis:

The era of globalization has been marked by dramatic advances in
technology, trade and investment—and an impressive increase in pros-
perity. Gains in human development have been less impressive. Large
parts of the developing world are being left behind. Human develop-
ment gaps between rich and poor countries, already large, are widening.
(UNDP 2005: 19)

Confronted with the optimistic instrumental views, it is quite obvious
to ask that if inequality increased during the expansion of such power-
ful technologies over the past decades, why would it be any different for
nanotechnologies?

Science, Technology & Society 13:1 (2008): 95-122
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