1AC—Race
What is powering our laptops?  The lights in this building?  The air conditioner that keeps us cool and the elevators that carry us between floors?  What sort of fuel is burning to keep the power plant running at peak capacity?  Where is it from? Who--and what--is hurt by it?  
Most everyone in current society is unable to answer these questions, because energy and electricity are intangible and taken for granted.  We simply expect power to be there when we plug in to an outlet.  We don’t worry about where it came from.  
This is a direct result of the design of the centralized energy system—we are distanced, geographically and emotionally, from electricity sources.  This intangibility of energy makes awareness and sustainability impossible.
Pierce and Paulos, 2010 [James Pierce, Eric Paulos, researcher and Cooper-Siegel Endowed Chair at the Human-Computer Interaction Institute, Carnegie Mellon University “Materializing energy”, http://www.paulos.net/papers/2010/MaterializingEnergy_DIS2010.pdf]

THE INTANGIBILITY OF ENERGY A common observation among designers and researchers interested in sustainability and energy is that energy is “invisible”. A number of research, design, and art projects have attempted to render “invisible” energy “visible” with a goal of promoting “energy awareness” and motivating energy conservation behavior (see, e.g., [22]). It has been argued that energy invisibility and energy unawareness are in fact two major consequences of material progress within the last century [28]. However, the energy we use daily to power our devices, homes, and cities is not simply perceptually invisible but also intangible. We are unaware of energy largely because it does not have (and is not designed to have) a strong tangible presence in our lives. The various material technologies that provide us with energy effectively distance us from the material production of energy and even the consumption of energy in many ways. Our relationship to electricity, for example, is limited primarily to plugging a cord into an outlet. Our relationship with energy as well as most infrastructural technologies supporting it may said to be constituted in what philosopher of technology Don Ihde describes as a background relation [10]. Through background relations, technologies are present to us only to the extent that they help shape the context of our experience; we do not directly and consciously experience them. In the remainder of this section we develop this notion of energy as intangible by investigating diverse conceptualizations of energy. Emerging through these investigations we propose the notion of energy-as-materiality and further outline a simple framework for designing interactions with energy-asmateriality involving collecting, keeping, sharing, and activating energy.

The environmental costs of the traditional power system—from climate change to pollution—are not accounted for.  This destroys the environment and makes renewables economically uncompetitive. 
Sovacool 9 [Benjamin, Energy Governance Program, Centre on Asia and Globalisation, Lee Kuan Yew School of Public Policy, National University of Singapore, Singapore.  Also, knocked Herndon out of the NDT his junior year.  On vagueness.  Siiiiiiiick. “Rejecting renewables: The socio-technical impediments to renewable electricity in the United States” Energy Policy 37 (2009) 4500–4513]

3. Economic impediments
While renewable power sources have social benefits, they are not without costs, and the existing system prices electricity in a manner that tends to favor conventional options. For most of its history, the American electric utility sector has focused on making electricity abundant and cheap with the assistance of regulators and politicians, who subsidize all forms of energy to shield consumers from the true costs of extraction, generation, distribution, and use. The environmental and social costs inherent with the existing system, therefore, have also become less and less noticeable. Many utilities endorse fossil and nuclear plants because they are able to pass most of the costs from these polluting power systems directly onto consumers and society at large. Renewable power sources, in contrast, provide public benefits that are not yet valued in the electricity market.
Because of this non-alignment between electricity's cost and price, utilities reject renewables and continue to rely on less efficient and more damaging generators that guarantee them future profits. When the principles of neoclassical economics were being formulated by Marshall (1890) and Pigou (1920), one of their central arguments was that all costs from a transaction had to be internalized (or taxed, to use Pigou's language). Otherwise, firms would always exploit the system to shift as many costs as they could to the public. About five decades later, Garrett Hardin developed the term “tragedy of the commons” to refer to how people (and firms) rationally externalize as many of the costs associated with their activities that they can. Examples of “the commons” for Hardin included agricultural grazing lands, the National Parks, free parking meters, and a thief robbing a bank. The commons in each instance – grass, land, parking spaces, other people's money – had a tendency to be exploited because the benefits of abusing them accrued to a small group of individuals, whereas the costs were distributed to everyone. Or, as Hardin (1968, p. 1245) noted, “we are locked into a system of fouling our own nest, so long as we behave only as independent, rational, free-enterprisers.”
This situation has very real implications for the American electric utility sector. Fossil fuel and nuclear power plants are the nation's second largest users of water, produce millions of tons of solid waste, emit mercury, particulate matter, and other noxious pollutants into the atmosphere, and cause social inequity by exacerbating poverty. Yet in the current system, they do not have to pay for most of this damage. If they did have to fully internalize the costs of transportation, air pollution, water contamination, and land use (and, when applicable, damages such as injury and death), coal generation would cost 19.14 cents per kilowatt-hour (¢/kWh) more; oil and natural gas generation 12 ¢/kWh more; nuclear power 11.1 ¢/kWh more ( [Sovacool, 2008a] and [Sovacool, 2008b]) (see Fig. 3). Given that the average residential price of electricity in the United States for 2007 was about 10 ¢/kWh, the damages from these energy systems currently outweigh the amount that customers pay for them.
Put another way, in 2007 fossil fueled and nuclear power generators exacted about $420 billion in damages – excluding possible damages from climate change – that were not reflected in electricity prices, an amount $143 billion more than the $277 billion in revenues the American electricity industry reported for the same year. Consequently, forcing renewable power technologies to compete against conventional generators when the prices are so skewed in their favor is much like racing a tricycle against a Ferrari.

Those punished by this “out of sight, out of mind” energy policy are overwhelmingly minority populations—being black or latino is the BEST PREDICTOR for the proximity of a coal plant
Clark 8 [Catherine, MA in public Policy @ Oregon State, “Environmental Justice and Energy Production: Coal-Fired Power Plants in Illinois” http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/9770/clark-mpp.pdf?sequence=1]

This study finds that there is something different about the populations living very¶ near coal-fired power plants (within 10-, 20-, and 30- miles) from those living further¶ away. Population density, Cook County, Latinos, and African American populations are¶ the best predictors of the location of a coal-fired power plant in Illinois, even after¶ controlling for income and housing values. While these findings may seem to simply¶ reiterate the legacy problems of poor air quality in the cities, there is more to be¶ concluded. The problems of the urban area, the problems of energy, and the problems of¶ pollution are problems for everyone. Environmental justice is just another in the long list¶ of reasons to promote cleaner energy production for every American.

This is an issue of justice—minority communities bear the brunt of environmental damage.
Clark 8 [Catherine, MA in public Policy @ Oregon State, “Environmental Justice and Energy Production: Coal-Fired Power Plants in Illinois” http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/9770/clark-mpp.pdf?sequence=1]

Two grievances are particularly relevant today to encourage viewing energy¶ production through the justice perspective: the stagnation in U.S. national energy policy¶ and the negative health affects associated with coal-fired power plants. Resource¶ mobilization theory suggests that with these grievances properly framed, taken with an¶ upcoming window in national politics, it may be a propitious time to evolve the¶ movement’s agenda.
The stagnation in U.S. energy policy in reference to coal-fired power plants is¶ related to the Clean Air Act and its enforcement. The Environmental Protection Agency¶ (2008a) describes how the act was originally passed by Congress in 1970. The Clean Air¶ Act applied to, among other sources of air pollution, coal-fired power plants built after¶ 1970. It also included a “grandfather clause” that exempted existing coal-fired power¶ plants from being regulated under the act. The goal of Congress was to allow plants with¶ cleaner technology to replace old plants thereby cleaning up the air without an undo¶ burden on the energy industry or customers having to pay suddenly higher energy price	
As new plants opened to replace old plants, more and more plants would be regulated by¶ and subject to the restrictions of the Clean Air Act (Hawkins, 2000).¶ However, a large number of the coal-fired power plants built before 1970 are still¶ in operation. Instead of not being regulated at all, they are regulated under the Clean Air¶ Act’s New Source Review program (NSR) (Rogers, 1990). When a grandfathered plant¶ is "modified," it becomes subject to the Clean Air Act. “Modification” is defined broadly¶ to include “any physical change or change in method of operation” that increases¶ emissions. The EPA rules, however, provide an exclusion for “routine maintenance,¶ repair, and replacement” (Hawkins, 2000). It is this exclusion that has allowed many old¶ coal-fired power plants to stay in operation emitting higher levels of pollution. It has¶ become the strategy of the power industry to use capital investments to upgrade existing¶ plants to run longer rather than having them retire and be replaced by newer more¶ efficient and cleaner plants (Hawkins, 2000). This problem may have been exacerbated¶ by the mid 1990’s push for electricity deregulation. Long (1997) and Coequyt and¶ Stanfield (1999) indicate that with individuals able to choose their own energy supplier,¶ many are choosing the least expensive. This moves an even greater demand for¶ electricity back to the oldest and dirtiest coal-fired power plants that are able to deliver a¶ cheap product at the expense of environmental concerns.¶ The second grievance is the possible negative health effects of living near a coalfired¶ power plant. Keating and Davis (2002) and Keating (2004) have studied the¶ connection between coal-fired power plants and African American and Latino¶ communities. They describe the most troublesome pollutants as ozone, sulfur dioxides,¶ particulate matter, nitrogen oxides, mercury, and carbon dioxide. Particulate matter¶ comes in two forms: particulate matter 10 micrometers or less in diameter (PM10) and¶ particulate matter 2.5 micrometers or less in diameter (PM2.5, also known as fine¶ particulate matter). Mercury has only recently been limited and only for those plants¶ subject to the full Clean Air Act, and carbon dioxide is not currently regulated (EPA,¶ 2008b). The other pollutants listed above have been regulated as part of the Clean Air¶ Act for the past few decades. Keating and Davis (2002) describe that asthma attacks send¶ African Americans to the emergency room at three times the rate (174.3 visits per 10,000¶ persons) of whites (59.4 visits per 10,000 persons). African Americans are hospitalized¶ for asthma at more than three times the rate of whites (35.6 admissions per 10,000¶ population vs. 10.6 admissions per 10,000 population). More than fifty percent of¶ Latinos live in areas that violate the federal air pollution standards for ozone (Keating,¶ 2004). The health effects from dirty air may be exacerbated in poor and minority¶ communities where health coverage rates are low (Keating and Davis, 2002, Keating,¶ 2004).
Given these grievances, the resources currently available to the environmental¶ justice movement and its new agenda of global climate change, PERRO may be leading¶ the way for the movement to begin addressing energy production from a justice¶ perspective. This paper examines the claim of disproportionate siting of coal-fired power¶ plants in poor and minority communities in the state of Illinois by employing geographic¶ and regression analysis techniques.
This sort of environmental racism must be rejected as a virulent and dangerous form of institutional racism.
Environmental Justice Network, No date [http://www.ejnet.org/ej/]
Definitions:
Environmental equity: Poison people equally
Environmental justice: Stop poisoning people, period. 
Environmental racism is the disproportionate impact of environmental hazards on people of color. Environmental justice is the movement's response to environmental racism. "Environmental equity" is not environmental justice. "Environmental equity" is the government's response to the demands of the environmental justice movement. Government agencies, like the EPA, have been coopting the movement by redefining environmental justice as "fair treatment and meaningful involvement," something they consistently fail to accomplish, but which also falls far short of the environmental justice vision. The environmental justice movement isn't seeking to simply redistribute environmental harms, but to abolish them. 
A note on institutional racism...
The most significant problem facing people of color is the institutional and cultural racism which results in discrimination in access to services, goods and opportunities. Institutional racism involves polices, practices, and procedures of institutions that have a disproportionately negative effect on racial minorities' access to and quality of goods, services, and opportunities. Systemic racism is the basis of individual and institutional racism; it is the value system that is embedded in a society that supports and allows discrimination. Institutional and systemic racism establishes separate and independent barriers. Institutional racism does not have to result from human agency or intention. Thus, racial discrimination can occur in institutions even when the institution does not intend to make distinctions on the basis of race. In the context of racism, power is a necessary precondition for discrimination. Racism depends on the ability to give or withhold social benefits, facilities, services, opportunities etc., from someone who is entitled to them, and is denied on the basis of race, color or national origin. The source of power can be formal or informal, legal or illegal, and is not limited to traditional concepts of power. Intent is irrelevant; the focus is on the result of the behavior. 

Moreover, this centralized energy system has created fuel poverty, where some people lack access to the heat and electricity.  This is a failure to recognize and listen to the needs of marginalized communities.
Walker and Day 12 [Gordon and Rosie, ¶ a Lancaster Environment Centre, Lancaster University, Lancaster,¶ b School of Geography, Earth and Environmental Sciences, University of Birmingham, Fuel poverty as injustice: Integrating distribution, recognition and procedure in the struggle for affordable warmth, Energy Policy
Volume 49, October 2012, Pages 69–75]

1. Introduction
Over the past 30 years in the UK, and increasingly in other countries, fuel poverty has become recognised as a distinct form of inequality and an unacceptable feature of 21st century living ( [Boardman, 1991], [Boardman, 2010] and [Wilkinson et al., 2007]). Campaigners and advocacy groups have demanded that fuel poverty is acknowledged, measured, monitored and fundamentally addressed through policy responses and in their advocacy have enroled a language of rights, for example in the UK Rights to Warmth campaign.1 Fuel poverty, in this way, has become a matter of justice, or of what constitutes the basic rights and entitlements of a sufficient and healthful everyday life. As Boardman plainly states, ‘everyone needs to purchase fuel to provide essential energy services, such as warmth, hot water and lighting. These are not discretionary purchases but absolute necessities’ (Boardman, 2010, p. 48).
Whilst recognising that fuel poverty is in this way fundamentally a problem of distributive injustice, or the unequal distribution of access to essential energy services, we argue in this paper that there are other understandings of injustice which are also implicated and which play crucial roles in producing and sustaining distributional inequalities. Through analysis of the experience of fuel poverty advocacy and policy development in the UK we argue that work towards the resolution of fuel poverty needs to involve not only seeking a fairer distribution of access to essential energy services, but also the pursuit of fairness in procedural terms and in achieving the fundamental recognition of the diversities and needs of culturally marginalised and excluded social groups.
Our framework of analysis is informed by the body of academic work that has been interested in how justice is made sense of in real-world contexts ( [Fraser, 1997], [Fraser, 1999], [Harvey, 1996], [Schlosberg, 2004], [Schlosberg, 2007] and [Young, 1990]). Whilst fuel poverty might conventionally be thought of as a matter of social justice, closely aligned to social inequalities more generally, it has also been included within an environmental justice framing (see [Boardman et al., 1999], [Friends of the Earth Scotland, 1999] and [Lucas et al., 2004]), connected to related questions of access to environmental resources and to the knock-on implications of environmental and climate policy. Analyses of the meaning of both social and environmental justice therefore provide useful insights to draw on. Our position in relation to this literature is that whilst distributive justice, or ‘who gets what’, is always central to justice claims, any analysis of what constitutes and crucially produces injustice is more complete and satisfactory when other concepts of justice – procedural and recognition-based – are also brought to bear. Within this line of thinking, procedure and recognition can each be seen as both a component and a condition of justice; separate forms and experiences of injustice in themselves, but deeply tied to distributional inequalities. As Schlosberg argues:
“These notions and experiences of injustice are not competing notions, nor are they contradictory or antithetical. Inequitable distribution, a lack of recognition and limited participation all work to produce injustice and claims for injustice” (Schlosberg, 2004, p. 529)

Provision of clean energy for those in need is a RIGHTS ISSUE that MUST be addressed—government policy can solve.
Bordman 12 [Brenda, Environmental Change Institute, University of Oxford, UK , Energy Policy 49 (2012) 143–148]
4. Conclusion¶ To be able to be warm, to be free from intense worry about¶ paying the fuel bills, to be able to afford adequate hot water and¶ light—these are part of our human rights as enshrined in the UN’s¶ Declaration:¶ Everyone has the right to a standard of living adequate for the¶ health and well-being of himself and of his family, including¶ food, clothing, housing and medical care y(UN, 1948, article¶ 25(1)).¶ Yet, fuel poverty is growing in many countries, partly because¶ of increased awareness, but primarily as a result of higher fuel¶ prices that are not offset by energy efficiency improvements in¶ the homes of the fuel poor. Governments have long recognised a¶ duty to help those on the lowest incomes with supplementary¶ funds. Now they need to both recognize and implement policies¶ that help those on the lowest incomes with capital expenditure¶ on greater energy efficiency in their homes.¶ At heart, reducing fuel poverty is about enabling people on low¶ incomes to be warm, comfortable and healthy. They can only¶ achieve this if they are able to purchase cheap heat and inexpen-¶ sive energy services. In the developing world this is often about¶ access to energy—for example about whether a community has a¶ supply of electricity or not. In the developed world it is about the¶ efficient delivery of energy services. In both cases, the underlying¶ issue is the level of capital expenditure targeted on energy use by¶ the poorest households.The causes and solutions to fuel poverty have been knownabout for over 20 years. The complexities of accurate delivery have been identified and now the overall housing, energy and climate change policy framework has been sketched in (Boardman, 2012). The penalties in terms of blighted lives and a diminished society have been confirmed and fuel poverty is recognised as a major public health issue.All the required technologies are there, though some need to become cheaper through wider take-up. The focus has to be on energy demand reduction—new supply cannot deliver warmer homes more cheaply. Many house holders have a sense of what they would like to happen, but do not have the capital, the knowledge or the confidence to proceed. Parliament in the UK has provided the legislative framework and the European Commission is beginning to tackle the issue.  All that is now needed is for each government to introduce and deliver a comprehensive strategy to eradicate fuel poverty. There can be no justification for further delay in providing one of the most basic of human rights.

PLAN:  The United States Federal Government should provide necessary financial incentives for community-planned solar and wind energy production.
Momentum exists for a fundamental change in our energy system.  Our policies need to stop supporting centralized solutions and empower community movements by encouraging smaller-scale distributed generation.  
An overt political challenge is necessary—it would galvanize and lend legitimacy to environmental movements.
Scrase and Smith 9 [Ivan SCRASE Science and Technology Policy Research @ Sussex AND Adrian SMITH Science and Technology Policy Research @ Sussex ‘9 “The (non-)politics of managing low carbon socio-technical Transitions” Environmental Politics 18 (5) p. 722-724]
Political strategies for transitions In the reflexive spirit TM calls for, it is worthwhile questioning the assumption in TM [transition management] (and this volume) that analysts should guide governments towards policies that avoid political fallout. Deciding between options remains, after all, a political calculation. Moreover, insights from the socio-technical transitions literature could equally be directed at entrepreneurs, consumers, communities, pressure groups and/or investors interested in low carbon transitions – governments will make few emissions cuts themselves: it is how they seek cuts by others that matters. Indeed, ‘government’ needs to be unpacked. One needs to consider, for example, whether a political strategy for transitions is to be developed by a political party while in office or opposition. Winning office on a platform that included low carbon transitions as a central political project would lend significant legitimacy to subsequent efforts. Approaching low carbon transitions as a political project suggests familiar strategies and tactics, such as creating large, powerful and well-funded institutions with a remit to pursue the project’s aims. Other institutions’ power might have to be curtailed, for example the power of government departments that have a close client relationship with powerful regime incumbents such as fossil energy companies. Steps could be taken to tie future governments into continuing the political project (Pierson 2000). The Climate Change Act in the UK, for example, commits UK governments to legally binding cuts in greenhouse gas emissions over the period up to 2050. This all implies a certain drive and readiness for conflict that bears little relation to TM’s implicit model of politics. The electricity regime in typical affluent democracies since the 1980s has had regulated competition as its main driver and organising principle. This is now perceived as problematic, and alternative agendas are being seriously considered (Scrase and MacKerron 2009). If the market model is rejected, governments face two options. They can either take a top-down policy approach that forces a transition to a low carbon society, or they can facilitate bottom-up momentum for change by empowering people to make their homes, communities and lifestyles sustainable. The former might take the form of a corporatist strategy in which governments accept that energy services will be supplied by a small number of large firms and try to enrol these firms to support and implement low carbon policies. Under such arrangements, however, governments would be under pressure to defend the interests of large energy companies, which implies that low carbon transition pathways are more likely to proceed by subsidising nuclear power and CCS than by supporting renewables. In contrast, the alternative pathway, which would make much greater use of distributed and micro-generation, implies breaking up the large energy companies and reducing dependence on the national grid for electricity supplies. This route would presuppose a groundswell of popular concern about climate change and a readiness to use new technologies to cut emissions, combined with policy frameworks that enable this rather than making local pioneers continually face impossible odds. The corporatist strategy would derive its power base from industry and experts, while the decentralising strategy would be based on popular engagement and democratic support. Despite TM’s emphasis on ‘niches’, in terms of political strategy it appears more closely aligned with corporatism than with radical decentralisation. The decentralisation pathway might make use of transitions analysis, but quite differently from the ways sketched above. Transition analysis would be directed at making it as easy as possible for individuals, families and communities to invest, organise, link into low carbon networks of one kind and another, and so on. It is difficult to square that with policy generated in technocratic arenas through appraisal and foresight exercises. Moreover, it implies high levels of political commitment to pressure energy regimes accordingly. This kind of political project, underpinned by choices between contending green pathways, lies beyond TM. Conclusion One can argue that TM is a procedural tool that can be put to use by many different players. Yet no tool is neutral, and we have to consider whether the nature of TM renders it susceptible to capture. Does emphasis on consensus amongst an elite vanguard, a niche-based momentum for change, and reliance on integration with more powerful policy domains, really challenge the structures that TM hopes to transform? Even though TM proclaims participatory and reflexive processes, the narrow power base of its transition arenas, coupled with a limited and largely implicit political strategy, forces it towards technocratic strategies. In principle, the open nature of TM and flexibility in purpose means that it might be possible to use it in ways that help empower people and facilitate a groundswell of bottom-up sustainability initiative (Seyfang and Smith 2007). There is certainly much to commend a multi-level, socio-technical analysis of how our needs are realised and how sustainable pathways might be realised in more democratic ways. But this would require a concomitant redistribution of resources to support the numerous, distributed and context-sensitive niches that would explore those visions and pathways. TM has been a remarkable success in casting existing policy measures in an informative new light. However, in the context of the typical affluent democracy it is difficult to avoid the conclusion that the political strategies and tactics it advocates are inadequate for the task it has set itself. Yet the history of environmentalism reminds us that groups in society are perpetually trying to develop niche alternatives and pressure incumbent regimes in many different ways and with differing levels of agency and influence. A messy, informal transition politics already exists. In our view, this suggests possibilities for mobilisation in a political programme for low carbon transitions.
And, the plan’s STRONG SIGNAL at the POLICY LEVEL is key to adopt renewable tech—it LEADS to community and market acceptance.  The negative’s complaints about “intermittency” are failures of status quo political leadership.
Wolsink 11 [Maarten, Maarten Wolsink∗ Department of Geography, Planning and International Development Studies, University of Amsterdam,” The research agenda on social acceptance of distributed generation in smart grids: Renewable as common pool resources” Elsevier Journal Renewable and Sustainable Energy Reviews]

3.2.1. Inadequate policies The challenges of implementing renewables demonstrate the importance of addressing the social acceptance and adoption of the crucial elements of smart microgrids. The deployment of renewables has progressed remarkably slowly in most countries. The development of a home market has emerged as a key factor in the advancement of the technology and the industry producing renewable energy generating units—wind turbines and PV units alike [45,46]. Most countries have policies and targets for deployment of renewables, but implementation is slow. For example, in the Netherlands none of the policy targets for wind power has ever been met [47,48]. Studies that compared the large differences in applying innovation in the electricity supply among various countries revealed that neither the availability of resources nor energy prices had a defining impact on implementation rates—this credit went to strong institutional factors [49–51]. In fact, the establishment of the necessary infrastructure in environmental governance is often not supported by existing institutions, and this explicitly includes the policy frameworks defined by the same governments [52].
Deployment of renewables faces many problems connected to social acceptance. In the concept of social acceptance of renewable energy innovations three dimensions are distinguished (Fig. 2): (1) socio-political acceptance concerns the acceptance of decisions about the institutional framework; this framework can in turn create favourable conditions or impede the acceptance in the other two dimensions: (2) community acceptance and (3) market acceptance [53].
3.2.2. Implementation framework Socio-political acceptance helps establish conducive conditions for implementing innovations. It is about the willingness among key stakeholders and policymakers to generate institutional changes and policies that create favourable conditions for new technologies (top of Fig. 2). Among other things this concerns the political and social willingness to price electricity accurately, in particular as related to all externalities of all the alternatives of power generation. As with stagnant deployment of renewables [55,56], fostering socio-political acceptance of the institutional changes needed for developing smart grids could turn out to be the main barrier.
Today’s power grids are highly centralised. The emergence of microgrids and DG runs counter to the existing system, which will institutionally impede socio-political acceptance. Regarding innovation, close connections of the sector‘s incumbents with policymakers induces strong inertia and retards the processes of innovation [57]. Advocates of incumbents often claim that renewable sources have failed to deliver on their promises and they emphasise the variability – ‘intermittancy’ – of the supply of these sources [58]. However, this is not a technological failure relating to their performance, but it is due to the lack of socio-political acceptance to include externalities in electricity prices [56]. As demonstrated by current experience, development is accelerated by the political and economic commitment to the application of instruments that incorporate the cost of renewables into energy tariffs and that fully opens up the grid for all actors interested in investing and operating renewables. Under this class of instruments (usually referred to as feed-in-tariffs), energy consumers pay for the power generated by renewables. Hence, consumers are paying for the kWhs they use, instead of taxpayers subsidizing installed capacity without a reference to actually generated power and use. Pioneering countries like Germany conferred crucial legitimacy and provided the first large industrial experience, allowing for economies of scale and learning through standardisation. The acceptance of such policy principles is furthering renewables implementation, particularly in the first phase of renewables development, as the model of large wind farm schemes generating significant revenues was demonstrated to be viable [59].
Energy must be rendered tangible via local generation.  Doing so builds a bridge between “energy awareness”—the status quo where people know about environmental consequences but don’t change their behavior—and “energy engagement”, where we actively remake our lives towards sustainability.  
Tangible engagement is the difference between shouting about energy and inviting to teach them to change their lives.  The aff is key to guide our relationship with energy and society towards a sustainable future.  
Pierce and Paulos 10 [James Pierce, Eric Paulos, researcher and Cooper-Siegel Endowed Chair at the¶ Human-Computer Interaction Institute, Carnegie Mellon University “Materializing energy”, http://www.paulos.net/papers/2010/MaterializingEnergy_DIS2010.pdf]

Designing for energy engagement and attunement Energy engagement could be a powerful way of transforming our relationships with energy in more meaningful and sustainable ways. In terms of materializing energy through engagement with energy devices, designers can aim to design technologies with and through which limiting the availability of energy is not perceived of as increased effort but rather as focal engagement. Consider a decentralized energy scenario in which a micro-wind generator is situated atop the roof of ones house or a local community wind farm is shared by members of a city. In this case, shifting [23] the practice of laundering to moments when the wind is blowing may be perceived not as unpleasant effortful engagement but rather as meaningful focal engagement with ones technology and electricity, home and community, wind and world. Similarly, microgenerated solar power could help mediate focal engagement with the sun and solar generated electricity leading to individuals turning off indoor lights when they are not being used. As suggested by one participant it could be like “tending to your solar garden.” In terms of rematerializing energy through reengagement with simpler things, designers can design for the replacement or displacement of energy-consuming devices in favor of rematerializing focal things such as hand tools that require only human bodily energy to function. To continue with the above examples, engagement with “local” wind and solar energy could promote displacing the automatic clothes dryer in favor of air drying clothes or displacing indoor lights during the daytime in favor of natural lighting. Services and systems could be cleverly designed to build on the engagement mediated by solar panels between individuals and the sun and the natural rhythms of the seasons, perhaps helping to rematerialize farming and passive solar heating practices.
We propose that one useful way of thinking about energy engagement is in relation to energy awareness, which is one of the most common strategies taken by interactive systems designers and researchers interested in energy and sustainability. This approach essentially aims to make people more cognitively aware of energy consumption, often through the use of “real-time” feedback and with a primary goal of directly or indirectly motivating conservation behavior. As a bridging concept between energy awareness and energy engagement we offer the notion of energy attunement, by which we mean to suggest approaching cognitive energy awareness as an experiential materialized presence of energy that invites focal engagement. As illustrated in the above examples and following the discussion in the introduction an important emerging opportunity area is designing for attunement to the collection of energy. Another important emerging area is energy demand response and smart-metering systems, suggesting designing for attunement to the sharing of energy. Speaking figuratively, the concept of energy attunement suggests a conceptual shift from shouting at people about energy to inviting them to be more in touch with energy. However, we also note that strong consideration must be given to the potential for any wellintentioned technological intervention to further separate our selves and our energy and to help sustain unsustainable practices. For example, consider the possibility that equipping homes with advanced energy sensing infrastructures for energy awareness or energy attunement could in fact maintain or increase the demand for energy consuming devices, which would then, of course, demand being sensed
CONCLUSION We have drawn from a diverse range of perspectives on materiality and energy in order to propose a more integrative perspective on energy-as-materiality. In doing so we have more explicitly drawn attention to the connections between energy and the material conditions of our designed and designing world. We have proposed and employed a design approach of materializing energy through the combination of design exploration and critical investigation. Throughout we have suggested energy as an exemplary “immaterial materiality”—as a very real matter that nonetheless often does not significantly and consciously matter to those who variously and inevitably demand and depend upon it. Indeed, the situation is as it is by design. As we have argued, energy is not simply something with which we are unaware, but energy is intangible, undifferentiated, and available; energy has been designed not to matter to us in these ways. What has changed is that we now realize the conditions that have been designed are unsustainable. Motivated by the aim of working towards the realization of a desirable and sustainable future, while at the same time struggling to determine what such a future could or should be, we have suggested ways of materializing energy that have variously sought to re-design energy as something more tangible, more differentiated, and less available. It is our hope and intention that both our broader approach of materializing energy and the specific concepts proposed will be of service to designers intent on designing sustainable interactive systems. Just as we recognize that we currently dwell and design in an unsustainable world of immaterial energy, and that this world designs us to treat energy as immaterial, we must also recognize that we can design our world to be otherwise.

And, the plan’s incentive for local microgeneration creates a material and emotional interaction with energy that challenges the modern energy regime and fosters a broader discussion about energy.  Awareness alone is insufficient—material engagement is a prerequisite to meaningful participation.
Pierce and Paulos, 2010 [James Pierce, Eric Paulos, researcher and Cooper-Siegel Endowed Chair at the¶ Human-Computer Interaction Institute, Carnegie Mellon University ”Designing for emotional attachment to energy” http://www.jamesjpierce.com/publications/pierce-emotional_energy.pdf]

4.2. Transforming our relationships with energy. One of the primary aims of our research is to promote sustainable everyday practices. This includes common acts of energy conservation, such as turning off lights and other devices when they are not being used. However, to a greater extent our concern is with creatively imagining and designing scenarios for transforming everyday practices for sustainability. Emerging wind and solar technologies, for example, are not simply ways of obtaining “clean” energy but also may potentially transform how we think about and relate to energy. Designing for individuals to be emotionally connected to their energy could promote new forms of care and maintenance over the technologies and energies required to sustain one’s self and community. Designing for emotional relationships with energy further may encourage “energy literacy” among the general public and help draw non-experts into debates about energy consumption and energy ethics.
4.3. Reifying energy. Explicitly designing for emotional attachment to energy also raises questions about how we should relate (and not relate) to energy. While increasing people’s attachment to energy could, on the one hand, lead to increased care and conservation of energy it might also lead to increased consumption and fetishization of energy. (See [1] for additional discussion around the potential “reification of energy”; also see Tony Fry for a discussion of “symbolic devaluation and the destruction of sign value” as a strategy for sustainable design [8].) Thus, while we argue that designing for emotional attachment to energy is a novel and important area for interaction designers to consider, we also argue that the ideas introduced here should be engaged with cautiously. We tend to view the notion of emotional attachment to energy as a useful counterpoint to the design of current interactions with energy, one that may serve as a conceptual lens for re-thinking how to design our relationships and interactions with and through energy in everyday life. Our work is not intended to replace our entire existing energy infrastructure, but rather to challenge this single, homogeneous energy landscape and to augment the range of experiences and interactions with energy. It is almost certainly inappropriate, for example, to design interactions with larger-scale domestic solar collection systems in the same way that we envisioned people might interact with the Energy Mementos. However, by considering emotional attachment to energy in the design of technologies such as domestic solar microgeneration systems, designers may encourage individuals to think about and use their “homeade energy” differently, potentially leading to more sustainable interactions and relationships with their energy and technology.
5. Conclusions Building on a framework for approaching energy as materiality, we have discussed several design explorations around the theme of emotional attachment to energy. We have framed some emerging issues related to energy, emotion and interaction design by proposing a design strategy aimed at rendering energy more tangible and meaningful. Such a strategy goes beyond “energy awareness” toward promoting more involved and meaningful material engagement with energy. In future work we intend to further engage with design issues related to energy and materiality with the aim of redirecting everyday interactions and practices toward sustainability.
And, the plan incentivizes technologies that mediate our energy relationship and directs it towards sustainability—the psychological effects of its integration create cultural awareness.
Pierce and Paulos 10 [James Pierce, Eric Paulos, researcher and Cooper-Siegel Endowed Chair at the¶ Human-Computer Interaction Institute, Carnegie Mellon University “Materializing energy”, http://www.paulos.net/papers/2010/MaterializingEnergy_DIS2010.pdf]
Our approach is grounded in a belief that sustainable interaction design can benefit from and indeed likely requires substantially rethinking what energy is, how we use energy, and how we relate to and live with energy. Our work is in part critical in that we challenge unchallenged assumptions about energy in design. For example, approaches to designing behavioral interventions to promote domestic electricity conservation often implicitly assume if not explicitly take as a matter of immutable fact that electricity is readily and relatively cheaply available, that electricity is accessed through household outlets and delivered to us by large centralized systems of energy production and distribution, and that individuals are physically and emotionally distanced from the consumption and certainly the production of their electricity. While our approach is critical in challenging these types of assumptions it is also exploratory in the search for desirable sustainable alternatives. As such, our critical stances are taken as points of departure for conceptual exploration, material actualization, and theoretical articulation of such alternatives. Far from offering a single prescriptive design strategy or a set of clear and actionable “solutions”, what we are offering is perhaps most importantly an alternative of “energy alternatives” for design (as distinct from the technological panacea of “alternative energy”). While critical reflection and provocation are employed as methods as well as intended outcomes of our exploration and inquiry a potentially opposing goal underlies our work: to transform extraordinary scenarios of sustainability into the ordinary, and to allow radically sustainable ways of being to materialize as our normal ways of being.
Electrification: Dominant and emerging energy regimes In this paper we focus primarily but not exclusively on electricity as a form of energy of central importance in contemporary everyday life and society and of particular relevance to HCI and interaction design. Electrical devices and systems not only demand energy in order to operate but in operating as so are implicated in the enormous and everincreasing demand for energy. Further, interactive products and systems can be said to mediate our perceptions of and relationships with and within our world—and with energy.3 It follows that interactive technologies can be designed to mediate action and perception in sustainable or unsustainable ways. Particular attention is further made to emerging technologies with the strong potential to disrupt the current sociotechnical regimes of energy, technologies such as renewable microgeneration, microgrids, demand response systems, smart metering and dynamic pricing schemes to name but a few of the most prominent. While these types of interventions are often positioned as sustainable “solutions” less attention is paid to the potentially unsustainable structures these interventions might knowingly and unknowingly help sustain. We argue that designers and researchers of interactive systems should be mindful of the ways new technologies and the impetus surrounding them could be shaped to more profoundly reshape social expectations and practices in the direction of sustainability. For example, consider renewable microgeneration such as solar photovoltaic, wind, and combined heat and power generation. Environmental psychologist Patrick Devine-Wright articulates one vision of microgeneration and “decentralized” energy systems as sites for the emergence of new behavioral, social, and political paradigms of energy:
It is likely that decentralized generation from homes and buildings, along with local power plant such as small-scale wind farms or district heating systems with CHP plant, will represent very different contexts for energy behaviour in the future. Deployment of micro-generation and smart-metering technologies will transform buildings into power stations and offer unprecedented opportunities for ‘in sight and mind’ energy systems. These devices not only challenge accepted ways of imagining or talking about energy generation and supply, such as the utility of the concept of ‘power station’ in a decentralized energy future…but are also likely to substantially raise the salience of energy issues in everyday life, making people more aware of how heat and power is generated, supplied and consumed, and closing the current awareness gap between personal energy consumption and the consequences of such consumption for environmental problems such as climate change. [6, p. 72]
We offer this scenario of a “decentralized energy regime” 4 employing local and domestic renewable microgeneration as but one of many in which to consider reconsidering assumptions informing sustainable interaction design and HCI research, such as the assumption that there exists an ever-increasing (and unsustainable) demand for energy, or that it does not matter to people where their energy comes from. We believe that such a decentralized energy system is one important yet largely overlooked emerging context on which HCI and interaction design research and practice can focus and in doing so help shape emerging technologies in order to re-shape our material, social and cultural conditions into those capable of being sustained. 5

The plan’s flexible approach to generation emphasized local ownership.  This institutional change challenges the central energy system by encouraging empowering local decision-making at the expense of status quo energy elites—this can resolve fuel poverty and uneven distribution of environmental risk.
Wolsink 11 [Maarten, Maarten Wolsink∗ Department of Geography, Planning and International Development Studies, University of Amsterdam,” The research agenda on social acceptance of distributed generation in smart grids: Renewable as common pool resources” Elsevier Journal Renewable and Sustainable Energy Reviews]

6. Concluding remarks
What are the social foundations of smart grids? They consist of decentralised socio-technical networks that underpin the electricity consumption of groups of consumers/end-users who are increasingly becoming autonomous. These socio-technical networks form a community that exhibits high levels of interaction and integration between the actors, while the social construction of smart metering is a key factor in determining the character of the smart grid. Most existing institutions, which are designed to support the centralised power supply system, will prove to be unfit for creating, operating, and managing microgrids within an integrated smart grid. This will likely impede the deployment of distributed generation, in particular renewable energy. Hence, such centralised institutions should be completely reshaped, as the deployment of renewables is a key to a low carbon energy provision. Critical to the development of decentralised renewable power generation is the possibility to optimise within the community on which the microgrid is based. Establishing such systems requires institutions that support mutual trust and trust in the governance frameworks [117] (see Section 4.1). Although the introduction of DisGenMiGrids has its specific system characteristics, the governance issue of how to escape from simplistic increasingly ineffective centralised institutions can be recognised more broadly. In fact the governance of emerging smart grids may become a textbook example of the new kind of environmental governance that is needed for escaping from the ‘carbon lock-in’ [23]. Such governance should move beyond existing hierarchies and beyond the ways of current separation of levels of decision-making about infrastructure and networks [118]. The highly related ways of thinking about centralisation, hierarchy, and scales of decision making must be reconsidered in most domains of environmental governance, but they are particularly crucial in managing renewables as a common good.
Looking at existing centralised power supply systems, it can be hypothesised that policies will tend to adopt a frame of generic, undifferentiated approach to promoting renewables. This creates the risk of standardising the initiatives, with frames that particularly frustrate the initiatives of the ‘early adopters’ who are essential ‘prime movers’ [119]. The problem is that ‘smart grids’ have become a buzz word, also embraced in policy circles and are considered an answer to many problems regarding increasing energy consumption, peak loads and renewables implementation. However, the proper view on the institutional changes that are needed to turn these promises into reality is lacking. On the one hand, there are large expectations about smart grids, and on the other there remains a complete lack of understanding of the need for institutional change required to establish them. Unrealistic expectations, especially the belief that smart grid programs will reduce power bills [65], will eventually lead to disappointment and will create distrust.
According to CPR theory good governance is not only adaptive, but all decision-making is also highly polycentric, which refers to the many different centres of decision-making at different scales. By definition, the most essential dimensions of DisGen MiGrids should be decided upon in each microgrid community, but on larger scales generic rules should be created that allow diversity and further the creation of such communities. ‘Polycentric systems tend to enhance innovation, learning, adaptation, trustworthiness, levels of cooperation of participants, and achievement of more effective, equitable, and sustainable outcomes at multiple scales’ [120, p. 552]. At the start of the drafting of policies to develop and apply renewable energy, general social acceptance issues were taken for granted, lacked recognition and consequently were largely neglected [53]. Due to this neglect, their development has been fairly slow. Similar neglect of the factors that determine the social construction of distributed generation with microgrid configurations will also slow down such developments. Ultimately the danger is that it will impede the application of the most promising solutions for smart grid development.

And, focus on community-based solutions is essential for broader adoption of distributed generation schemes.  Allowing communities to come together around generation networks creates a shared sense of ownership—leading to changes in consumption patterns.  Cookie cutter solutions are doomed to failure.
Wolsink 11 [Maarten, Maarten Wolsink∗ Department of Geography, Planning and International Development Studies, University of Amsterdam,” The research agenda on social acceptance of distributed generation in smart grids: Renewable as common pool resources” Elsevier Journal Renewable and Sustainable Energy Reviews]

. Community perspective
4.1. Trust
In addition to being physically close, DG increasingly is also at closer ‘social distance’ when users become the owners/managers of the production units and the microgrid. The actors who decide to integrate their DG units in a cooperative microgrid constitute a community. Correspondingly, community acceptance of infrastructure remains crucial, and whereas community involvement in investment in renewables is favouring community and market acceptance, the inclusion of it in a co-operative microgrid is likely to increase acceptability as well. “Because customer characteristics, particularly the flexibility to cost-effective shift power use, are so varied from one place to the next, we can expect the implementation of smart grid capabilities to be geographically uneven” [65, p. 70]. Any effort to construct infrastructure that is uniform and standardised will face huge acceptance problems. 
The literature on the deployment of renewables shows the importance of securing a good fit between the energy schemes and the host communities [66]:
(a) Collaborative decision-making on wind power schemes, which employs effective forms of community involvement, has proven to be crucial for successful deployment. (b) Successful projects are usually those the community can strongly identify with, as a result of effective involvement and participation in the siting process or due to high community involvement in the management and/or ownership.
[bookmark: _GoBack]Investments and schemes initiated by community outsiders (e.g., energy companies) are much more likely to face resistance by the community. As wind power shows, how decision-making is organised and how social networks at this level are involved in projects strongly shape the possibilities for all community actors to identify with the project (not primarily restricted to residents). The existing body of knowledge on renewable energy innovation shows that for community acceptance essential factors are how well the new system ‘fits’ into the identity of the community, the perceived fairness of the decision-making process, and the level of mutual ‘trust’ (see Fig. 2) between community members and the investors and owners of the infrastructure [66,67]. To have solid commitment in implementation of renewable energies, it is essential to create trust to foster the involvement of public and private actors. Planning and decision-making overly focused on formal decisional competencies, and therefore without opportunities for meaningful deliberation, generally fuels conflict [68,69]. Community members must have strong conviction that the new energy system will serve their benefit as well as that the organisation facilitating the process will act in their best interest [70]. “Trusting social relationships support and enable cooperation, communication and commitment such that projects can be developed and technologies installed in ways which are locally appropriate, consensual rather than divisive, and with collective benefits to the fore” [71, p. 2657]. Trust and goodwill must be built intentionally through collaborative processes in planning and energy policymaking consistent with theories on building ‘social capital’ [72,73]. The institutional framework – e.g., the planning system – should further such collaborative planning and community involvement in the energy system. Adding the microgrid perspective to these observations on implementation of renewables, the socio-political acceptance of adaptation of planning systems to establish planning practices that include early involvement from within the community at the very first stages of development, becomes an urgent issue.
4.2. Identity factors Implementing a particular energy project is thus, among other things, an ownership and community involvement issue. Community based or community outsider‘s investments and ownership of the assets of the new development (generating units, smart meters, etc.) is a determinant of acceptance. Acceptance of several DisGenMidGrid characteristics is highly dependent upon the composition of the community and its ambiance. Furthermore, acceptance depends upon how the institutional framework allows communities to shape their own DisGenMiGrid in a way that it optimally corresponds with these identity factors (see Fig. 2, left).
4.2.1. Perceived identity of the location Attachment to a particular location and the symbolic values of the site to both residents and non-residents play a significant role in shaping people’s responses to any proposed changes to their surroundings [74]. A major factor in the emergence of co-operation to manage the common resources in a community is the dominant heritage narrative [75]. For wind and other renewable DG alike, the most important factor for acceptability is related to the perceived qualities of the location, regardless whether these are described in terms of qualities of the ‘site’, the ‘landscape’, the ‘environment’ or other place-related terminology.
‘Place attachment’ focuses on individual feelings and experiences; therefore, the creation of community benefits by a renewables’ developer does not simply increase community acceptability and ease planning consent. The significance of benefits – as interpreted by the community – is correlation to the influence the community has over decision-making about the project [76]. The community planning literature emphasises participation and empowerment, but additional studies on community acceptability have revealed that emotional and cultural connections to place is a very important factor [77,78]. Absence of opportunities for meaningful deliberation in decision-making and neglect of the equity and fairness in the distribution of costs and benefits from locally hosted energy developments usually undermines trust. The culturally and emotionally loaded local identity values cannot easily be compensated by benefits to the community, unless these benefits are also connected to local identity variables. The latter is usually not guaranteed if there is no ‘sense of ownership’ or a high level of trust in the project developers.
 The value of a particular location – primarily landscape characteristics of high value to ‘the eye of the local beholder’ [79] – may be threatened by the construction of infrastructures, such as wind turbines, PV units on farmland or rooftops or CHP installations. Landscape is a strong determinant of subjective identities, and renewable energy infrastructure such as wind farms [80] or solar plants [81] affects identities. For example, already in the 1980s wind turbines were generally being labelled in terms of ‘industrialised landscapes’ [82]. This ‘industrialisation’ is being perceived by the community as a major change in the identity of landscape (as seen in recent cases of near-shore wind power siting) [83–85]. M. Wolsink / Renewable and Sustainable Energy Reviews 16 (2012) 822– 835 829
4.2.2. Identity of community members For all types of DG and smart grid developments it will be important how the geographical identity is interpreted and valued by members of the community. Identity is also a key factor for the determination of the kind of actors that will be granted the opportunity to participate in the investments and the establishment of the DisGenMiGrid. Within a community this obviously concerns the option for households to participate, but equally important are other actors that are important for community identity. For example, schools have fairly large rooftop surfaces available and they could be involved in ownership of wind turbines [86]. Another example is hospitals. They usually have existing operating systems that combine distributed generation options such as PV and cogeneration, and they may look at attuning their supply and demand with other community member’s demand patterns [87]. Furthermore, identity concerns enterprises like local retail, small industry, offices built for private and public administration, and – especially in rural areas – farming. A special interaction between the perceived identity of the location and social identity factors is found in communities where a substantial number of members derive their income from tourism [88,89].
4.2.3. Identity of load patterns The essential identity characteristics of communities also concern the specific electricity consumption patterns. Besides the individual member’s interest and possibilities to invest in renewables and to use their space to implement DG, the shape of the member’s load patterns determines the options for DG. The specifics of their individual patterns are significant identity factors in relation to the patterns of the other participants in the DisGen- MiGrid and the supply patterns of the DG units. Furthermore, the identity of the participants determines the flexibility of their consumption patterns. To what extent can these patterns be affected by smart-meter adaptation? The flexibility of households to adapt their energy usage to the variability of wind power is fairly limited [29]. However, the introduction of new types of equipment in combination with smart-meter control devices may generate more flexibility depending on the type of consumer. An important geographic characteristic of a community is local employment rate, responsible for a large part of car use (also including commuting). The impact of electric vehicles on the distribution network will largely be determined by behavioural factors, such as driving patterns, charge timing and vehicle penetration [31].

