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Energy is at the forefront of current political and academic debate – the global community is faced with the dual challenge of meeting the world’s energy needs for development, whilst also contributing to a reduction in the emission of greenhouse gases.  With the dominant discourse of climate change however, energy sector research is largely focused on making transitions to a low carbon economy.  Tackling issues of energy access and equity are integral to global poverty alleviation however; there are an estimated 3 billion people worldwide relying on traditional solid fuels
 for their most basic energy needs, and around 1.5 billion people who are without electricity (UNDP & WHO, 2009).  There is great regional unevenness in access, the World Energy Outlook (IEA, 2009) for example, estimates that almost 100% of people in OECD and transition economies have access to electricity, compared with just 72% of people in the Global South, where strong rural/urban disparities in provision prevails.
Improving access to modern energy services
 is central to development agendas, tied inextricably to achieving the United Nations Millennium Development Goals (MDGs) by 2015 (Modi et al, 2005).  Figure 1 illustrates some of the issues that connect energy access to poverty alleviation.  In 2010, with few signs that modern energy services are being extended significantly, the United Nations Advisory Group on Energy and Climate Change (AGECC) is calling for the international community to agree on an ambitious target: to achieve universal access to modern energy services by the year 2030, to address “the needs of the several billion people who experience severe energy poverty” (United Nations, 2010a:8).  
In the context of the low carbon economy, photovoltaic technology (PV) is one of the suite of technologies presented to contribute towards achieving low carbon growth, but is also seen as a major contributor in combating energy poverty through providing sustainable access to modern energy (United Nations, 2010b).  Micro scale solar home systems (SHS) have been deployed widely across developing regions of the world to assist with rural electrification (see for example, Acker and Kammen,1996; Nieuwenhout et al, 2001; Urmee et al, 2009), providing power to an estimated 3 million households (REN21, 2010).  
This paper reports on an ongoing doctoral research project which focuses specifically on the role of PV in extending access to one form of modern energy (electricity), but also the extent to which this addresses the needs of those in energy poverty.  The problematic definition of energy poverty will be explored, particularly how technical descriptions of this condition lend themselves to deterministic, technology-led interventions, which do not necessarily address the needs of the poor.  Drawing new perspectives on the energy poverty, access and equity dimensions of this global challenge are vital in a context dominated by low carbon growth discourses.
figure 1: the interconnections between modern energy service access and poverty reduction, source: adapted from Kanagawa and Nakata (2008)
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understanding energy poverty 

The United Nations AGECC is urging the international community to tackle energy poverty, but what does this concept actually mean?  A generalised understanding of energy poverty is dependence on traditional solid fuels in order to satisfy basic energy needs, e.g. boiling water, cooking or heating (WHO, 2006).  Various approaches to defining energy poverty exist however; Pachauri et al (2004) identify engineering, economics and access-based assessments across academic and practitioner literatures.  The United Nations (2010a) for example adopts an engineering-based approach, estimating the minimum amount of energy required to sustain human survival at 100 kilowatt hours (kWh) of electricity and 100 kilograms of oil equivalent (kgoe) per person, per annum.  Economics based approaches similarly attempt to quantify energy poverty, e.g. calculate the average level of energy consumption for those with a minimum amount of income for basic survival (Pachauri et al, 2004), or assess energy budget shares (as in the case of the UK), where if more than 10% of income is devoted to acquiring energy, a household is considered fuel poor (Perry, 2008). 

Access-based approaches move away from determinate amounts of kilowatt hours or dollars.  It is important that a household can make energy choices based on their needs, but for this to happen, access to different types of fuels is required.  Measuring access can be difficult however as it requires information on access to markets, the purchasing power of households and the market prices of different fuel types and appliances (Pachauri et al, 2004).  Some of the approaches to energy poverty are highly technical and fail to account for the use of non-monetarised energy carriers (i.e. biomass) however, on which 1.5 billion people worldwide rely.  Translating “poverty line” thinking to energy, where emphasis is on raising incomes or consumption levels above a certain threshold, or notions of ascending an “energy ladder”, are based on a narrow conceptualisation of poverty however (Pereira et al, 2010).  Chambers and Conway (1991) argue that conventional poverty analyses in the social sciences have been very limited to “poverty line” thinking, when in reality this may not correspond with poor people’s perceptions of deprivation or well being.  Employing some of these definitions of energy poverty require making normative assumptions about what energy needs constitute, but also the types of appliances individuals would be using, and the energy services required from fuels.  Indeed “energy baskets” and behaviours may vary across age, sex, social customs, climate and culture.  Pereira et al (2010) for example, discuss the common misconception that households will substitute biomass dependency once electricity becomes accessible, however empirical research indicates that when the quality of fuels available to households improves, biomass usage is unlikely to be eliminated, with households instead adopting multiple fuel use strategies for their various needs.  This ongoing project aims to contribute novel and less normative ways of exploring energy poverty; such an approach might include considerations of local context, notions of energy access and human energy expenditure, but also the differential everyday experiences of energy poor men and women.  Moving beyond energy poverty as a quantifiable condition, to consider the lived realities of those without modern fuels is essential if universal energisation targets are to be pursued.
Framing energy poverty in technical terms, arguably lends itself to a technical “fix” or solution (Cloke, 2010).  The following discussion will consider the role of technologies or technical fixes in development.
technology for development

The United Nations place science and technology central to development agendas; the UN Millennium Project on Science, Technology and Innovation argues that all eight MDGs depend on adequate investment in science and technology (Juma and Yee-Cheong, 2005).  Leach and Scoones (2006) concur; they argue that current thinking is dominated by two problematic “races” to find technological fixes for development problems.
The first race, “to the top of the global economy”, fits in with Rostowian views of modernisation and development, assuming that every country will follow the same linear trajectory through to “post industrial glory” (Smith, 2009).  In this race, science and technology help countries to speed up their “progress”, with the so-called “trickle down” effect, helping to alleviate poverty (Leach and Scoones, 2006).  The second race, to “the universal fix”, is the search for a technological solution or scientific breakthrough to solve development.  Smith (2009) argues that a classic example is the Green Revolution, when in the 1960s and 70s new sets of skills, tools and knowledge were introduced to agricultural practices, to produce higher yields across developing regions of the world.  This innovation had profound impacts on societies; whilst some areas experienced dramatically increased crop yields, other more marginal areas did not benefit, leading in some cases to farmers dramatically altering their livelihoods.  
Technologies have often been introduced to communities based on normative assumptions of what needs are, and without any sense of how a society will interact with the technology.  A study of SHS in Bangladesh provides an interesting example of this.  The assumption often made regarding SHS is that they translate to improved access to education and lightened workloads, however in this case study, evening-time lighting provided through the SHS simply extended the working day of the female household member, applying a further burden to her “already-tired” body (Wong, 2009:120).  SHS do not alter dependence on biomass fuels e.g. for cooking, since small amounts of electricity are produced and this also assumes access to prohibitively expensive appliances, like cookers (Cecelski, 2000).  This creates a dual burden for women; traditional fuel use patterns contribute negatively to female health and increased lighting services extend female working hours.  

Nieusma and Riley (2010) appraise technology-led “engineering for development” (EFD) assistance programmes in the Global South and suggest that many share problematic assumptions about the role that technology can play in community development.  Often the imperative of EFD programmes is to make the technology “work”; this approach however overlooks issues of process, or how the technological artefact can actually address household needs or contribute to an improvement in community quality of life.  Biases in funding (e.g. so-called “results-based aid”) and the culture of the engineering academy emphasises the final “product” or technical functionality of the system, over whether the technical intervention actually achieves “development” (Nieusma and Riley, 2010).  So what could a “working” technology constitute in this context?  de Laet and Mol (2000) argue that “working” technology is socially constructed, appropriate to local contexts, fluid, adaptable, and able to gain the support of local participants to ensure its long term maintenance.
Technologically driven development interventions are based on the assumption that technology alone has the capacity to transform societies.  Such approaches ignore the social and economic conditions that need to be established in the local environment to sustain such changes however (Sesan et al, 2010).  Various theoretical approaches to understanding the relationships between technology and society exist; one body of research, the social shaping of technologies (SST) is particularly interesting given its emergence as a critique of determinist perceptions of technology (Williams and Edge, 1996).  PV in development has often been presented unproblematically as a low-carbon “fix” to the 1.5 billion people “off grid”, where emphasis has been on overcoming barriers to technology transfer and acceptance.  Applying a more critical framework, like SST, would help to unpack the “black box” of PV, and question the extent to which it is an appropriate means of confronting energy poverty in the Global South.
towards new perspectives

The forthcoming research project will explore PV as it operates in rural communities of the Global South, with the specific empirical focus of Central America.  Despite a diverse and growing literature on PV, little is known about the end user experiences of the estimated 3 million household systems in the Global South (Nieuwenhout et al, 2001).  The literature does not consider the character of users as people with different needs, histories, visions or expectations, nor does it consider individual perceptions of technological innovation.  Placing the user at the centre of this investigation will allow for normative assumptions of energy “needs” and “energy poverty” to be rethought, but also counter deterministic trends in thinking on technology for development applications.  In-depth qualitative inquiry will allow the researcher to assess the extent to which energy needs are being addressed by PV technology, though engagement with everyday household energy practices.
conclusion
The challenges involved in achieving universal energy access are colossal; this goal implies outpacing population growth, but also raises serious questions about the appropriate ways in which modern energy services can be delivered to unserved communities, within the context of the low carbon economy.  Simplistic, technical understandings of energy poverty fail to capture the complexities of this issue; this paper has argued that more nuanced approaches to energy poverty are required.  Narrow conceptualisations of energy poverty lend themselves to technological fixes, which may not be congruent with user needs or wider community “development”.  Pursuing universal energisation strategies requires an urgent reappraisal of the role that technologies can play in the struggle against energy poverty.  
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� Traditional solid fuels refer to biomass, including fuel wood, dung and crop residues.


� “Energy services” is used to describe the benefits provided by energy use, e.g. lighting, cooking and heating.  According to the UNDP (2005; cited in CEPAL et al, 2010), energy services are the last link in the chain that starts with primary energy sources, followed by transformation into energy carriers suitable for final use as fuels or electricity.





