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Presentation Notes
The term energy justice has been defined and used a lot over the past 2 days. In this presentation I want to provide one possible definition for a broader principle of technology justice and then to apply that to look at some existing technology injustices in the field of energy, and how some of them might be addressed. Being the last speaker in this 2 day conference its inevitable I’ll end up touching on topics that have been covered in depth in some of the great sessions that we’ve already had. Its my hope that this presentation can take a step back from these more detailed sessions to take a high level view of the landscape of technology justice in the energy sector
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If anyone is interested in exploring some of the ideas I touch upon today in more detail, I published this book in July last year, which is available for purchase as a book or e-book, but also as a free PDF download.There are a number of ways of developing the principle of technology justice. In the book I explore the American philosopher John Rawals’ Theory of ‘justice as fairness’ as one starting point. But today I want to use another by thinking about technology in the context of the two greatest challenges humankind now faces – ending global poverty and finding a path to an environmentally sustainable future for everyone on the planet.I’m going to do that by looking very briefly at two really interesting concepts: planetary boundaries and doughnut economics.
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Presentation Notes
In 2009, a group of environmental scientists and earth system academics led by Johan Rockström of the Stockholm Resilience Centre proposed a framework of ‘planetary boundaries’. The boundaries stem from answering the question: ‘What are the non-negotiable planetary preconditions that humanity needs to respect in order to avoid the risk of catastrophic environmental change at continental or global scales?



Presenter
Presentation Notes
Nine broad earth processes have been identified by Rockström’s team. The idea behind suggesting boundaries for these processes is that tipping points exist at which very small further incremental increases produce a large and possibly irreversible and catastrophic change as a response: the release of CO2 into the atmosphere leading to global warming that triggers a collapse of the polar ice sheets for example.As the earth’s system is very complex and these variables do not exist in isolation from each other, the exact location of tipping points is difficult to predict. The planetary boundary approach therefore establishes a range of possible values within which the tipping point is thought to lie for each process, with the lower end of that range being defined as the edge of the safe space and the beginning of a zone of uncertainty and danger for humanity. 
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Using this approach a number of the processes are already judged to have breached the safe limits proposed.
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PAUSEWhile working at Oxfam, the economist Kate Raworth was intrigued by this idea of a set of environmental planetary boundaries as a ceiling beneath which we should try to confine human activity. But she also suggested that another set of boundaries also had to be considered: a set of boundaries that formed a floor or social foundation for humanity that we should strive to at least meet, if not exceed.
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There are potentially many ways of describing this minimum social foundation, but Kate used the submissions of national governments to the SDG process as the basis to create this set of minimum standards  She also demonstrated that to date we’ve failed to achieve universal access to any of those individual standards or the minimum social foundation as a whole.�(Some of the measures for the standards have yet to be defined, hence the gaps for jobs, voice and resilience).
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The novel part of Kate’s analysis though is her bringing together of her idea of a social foundation with Rockstrom’s safe planetary boundaries to create ‘the doughnut’. Her argument is that the purpose of economics or development should be to position all of humanity within the ring of the doughnut, which represents the safe, inclusive and sustainable space for development.What’s also interesting though is that both planetary boundaries and the social foundation can be examined from the perspective of technology.
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If we take planetary boundaries first, there is clearly a very direct relationship between threats to exceed the safe limits and our use of technology.If we look at our use of fossil fuel technology for energy supplies for example, we can see a direct link with climate change, ocean acidification as CO2 is absorbed into the seas, the enormous use of freshwater for both cooling processes in power stations and for hydro electricity production, and massive land system changes resulting from a whole range of factors ranging from the construction of reservoirs for large hydroelectric dams to the mining of coal or oil shale for fuel. 
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To take another example, if we look at our food production systems and technologies we can see how the application of vast amounts of fertiliser has contributed to breaching safe boundaries for biogeochemical flows, or how irrigation impacts on freshwater use, how clearance of forests for agriculture leads to land-system change, how that in turn releases CO2 that contributes to climate change, and how that, and monocropping on an industrial scale, impacts on biodiversity.  You could also look at the relationship of the use of technology in industry to these boundaries, or our adventures in synthetic biology and the processes associated with novel entities, and so on.
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Moving on to the social foundation, its fairly easy to show that, although establishing such a foundation is by no means simply a technical exercise, access to technology is an essential precondition for achieving it. We need technology for clean water supplies, We need technology to provide clean and useful energy. 
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We need basic medical equipment and access to drugs to provide a health service. We need access to equipment like ploughs and sprinklers to produce food, but also access to technical knowledge to improve productivity or, as in this case, maintain the health of livestock. 
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Indeed technical knowledge and access to information is critical and we know that access to communications technologies can have huge impacts on everything ranging from education to financial services, to remote health diagnostics to digital identity and voice in political processes.
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PAUSE Given all of this we can recast Kate’s doughnut. 
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The inner circle can also represent a minimum set of technologies that have to be accessed universally in order to achieve the social foundation.The outer circle can represent the controls we have to exert on our use of technology to remain within safe planetary boundaries.And the core of the doughnut then represents not just a safe and inclusive space for development, but also a space for Technology Justice…
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A space where everyone has access to the technologies that are essential for a basic standard of life, in a sustainable way that doesn’t prevent others now, or in the future from doing the same.
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So if that’s what technology justice is, then how does the energy sector stack up against that principle today in practice? Not well I’m afraid, and I’d like to illustrate that by using the second part of this presentation to look at a range of examples of technology injustice related to access to technology, use of technology, and innovation in technology.Starting with access
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We need energy to…. (talk through…)These multiple requirements of energy are what Practical Action refers to as Total Energy Access



1879 

Presenter
Presentation Notes
And this is an old technology. Edison patented the incandescent light bulb in 1879.
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So surely its an injustice that, nearly 140 years later, 1.1 billion are still living in the dark with no electricity and 2.9 billion people are still cooking over open fires? 
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Looking at that injustice in more depth, the lack of access to electricity is something that affects 15% of the worlds populationThe excluded population is largely situated in sub Saharan Africa, and to a lesser extent South AsiaAnd its overwhelmingly a rural phenomenon



Cooking – access % 2012 

SE4ALL Global Tracking Framework 2015 
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Meanwhile, just over 40% of the worlds population still lacks access to clean cooking facilitiesCompared to electricity, this deficit is spread more evenly across Sub Saharan Africa, South and East Asia.But once again its overwhelmingly a problem for rural populations



Access as of 2012 
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There has been progress.The blue bars here represents the population that had access to electricity and clean cooking in 1990. The green bars represent progress from 1990 to 2012. During this time around 1 billion people gained access to clean cooking facilities and 2 billion to electricity.
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SE4ALL Global Tracking Framework 2015 
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But these successes have to be set against population growthIn that context although there has been some relative growth in some countries, others have gone backwards in percentage termsPAUSESo how has this injustice arisen? How have we not managed to find a way to provide universal access to a technology that’s been around for close to one and a half centuries and that is so essential to a basic standard of living?  
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Failing to allocate enough money is one reason. The International Energy Agency (IEA) estimates that we need to spend $44.5 b a year on new electricity supplies and $4.4 b/ yr on access to clean cooking facilities to achieve universal access to energy by 2030, which is now an SDG target.But current spending falls far short of that
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And it’s not just the volume of funding that is an issue, but how it is spent as well. Because of the dispersed rural nature of much of the population that lacks electricity, grid based solutions will be very expensive and the IEA estimates that around 65% of all spending will have to be on off-grid solutions to meet the 2030 target. Nobody knows exactly how much is currently being spent on off grid, but you can be sure it’s nowhere near 65% of current investments
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A 2015 study of the energy loan portfolios of the main development banks probably reflects the actual situation ,with the best performers allocating only 25% of their funds to off-grid and the worst allocating none at all.



Presenter
Presentation Notes
If you assume the majority of off-grid electricity will be provided by renewables, then a study published this year by ODI and CAFOD confirms a similar trend in UK support for energy in developing countries, with the UK putting twice as much funding into fossil fuels than into renewable energy.
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There are a number of reasons why this misallocation of funds happens, ranging from in-built biases in the training of engineers, to the difficulties funding institutions have in engaging with small scale infrastructure, to the lack of voice of marginalised rural populations, to the greater opportunities for corruption offered by larger scale infrastructure. But in essence, by going for grid over off-grid technology a choice is being made. A choice to provide more to those who already have electricity over providing new access to those who have none.
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Clearly we still have a long way to go to achieve universal access to a basic set of energy technologies critical to achieving the social foundation Kate Raworth talked about in her doughnut economics.Technology injustices are not limited to issues of access though. The way energy technologies are used by some today can itself impact on the ability of others to live the lives they value, either today or in the future.



Presenter
Presentation Notes
The most obvious example of this is our current addiction to fossil fuel technologies and the hugely negative impact that climate change is already having today, and will continue to have on future generations.But the shift to renewables is not without its own challenges and potential injustices. 
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The impacts of large scale hydro electric dams on indigenous populations and the environment are well documented   
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While attempting to replace fossil fuels with bio fuels has the potential to impact on food security
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This 2012 report by ActionAid looked at the relationship between US corn ethanol policy and food prices in MexicoThe report showed that, as the proportion of US corn production used to manufacture ethanol grew from 5% in 2000 to 40% in 2012,So international corn prices increased from $100 to $250 per tonAnd the relative price of tortillas, a staple food for Mexico increased by 70%The link between bio fuels and food costs is a contested area in the literature and this study is a bit dated. But the US Env Prot Agency website, for example, currently acknowledges the potential disbenefits of bio fuel production and cites studies projecting that biofuel production could have added between 5 and 53 percent to corn prices in 2015.
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Still on the topic of how the use of energy technology by one group can impact on another group’s ability to live the life they value, but from a very different tack, Oxfam has pointed out the equity and justice issues that arise from stranded oil assets – the idea that a significant proportion of today’s known oil reserves will have to stay in the ground if we are to limit global warming to under  2oC.While it is widely recognized that the world’s poorest people should not shoulder an unfair burden as we transition to a zero-carbon world, equity concerns to date have been limited to who consumes fossil fuels rather than who sells them.But the issue of who has their assets stranded has important implications. For developing countries in particular, leaving these fossil fuels in the ground has real consequences. It means forgoing the revenues that could be generated from the sale of those fossil fuels, that could in turn be used to pay for important services such as schools and hospitals.
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So what about technology innovation and energy? Is the overwhelming weight of innovation efforts in the energy sector focussed on the two greatest challenges: developing technologies that will either make the provision of universal access easier or help to reduce the threats of human induced climate change?Can we see technology justice here?Sadly the answer to that question is also, often, a resounding “no”!
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Take for example the global public subsidy that helps support the renewable energy industry, which the international energy agency (IEA) estimated was around $121b in 2013.Although that sounds like a substantial amount, it is less than a quarter of the annual global subsidy that the IEA estimates goes into the fossil fuel industry. This includes direct subsidies to consumers in places like Venezuela and the Gulf states



Presenter
Presentation Notes
But also tax breaks provided for R&D and exploration of new fossil fuel resources such as methane hydrates found in ice off the coast of Japan, or fracking for shale gas, or oil and gas exploration in new extreme environments
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And that’s only the direct subsidy. If you include the cost to the public purse from the pollution and health impacts of burning fossil fuels – a sort of public pollution subsidy we all pay, then according to the IMF the comparison is even more ridiculous.
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Viewed through a technology justice lens, humanity’s oversight of energy technology has to be classed as failing on 3 counts: Failing to provide universal access to a set of basic energy technologies that are key to achieving a basic standard of living and a minimum social foundation. Failing to control the use of energy technologies to avoid the risk of breaching planetary boundaries. And failing to guide technology innovation in the energy sector in a direction which addresses the massive challenges of global poverty and environmental sustainability that the world now faces.
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We have to reboot our relationship with technology. This is not incremental change but a radical shift in the way oversight and governance of innovation and access to and use of technology is provided. The principle of Technology Justice I mentioned earlier has to be used to recognise that some choices are more likely to lead to that safe and equitable space for human development, whilst other choices are more likely to lead in the opposite direction. Responsibility needs to be taken for those decisions rather than hoping market mechanisms can make them by default and without intervention. This is a massive undertaking. Systemic change on a global scale. Daunting to think about. 
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But every journey, no matter how long, starts with just a few steps. So I’d like to spend the final part of this presentation offering some thoughts on what the first few steps on this journey might be in the context of the energy sector.First looking at some of the changes needed to achieve technology justice in energy access



Why so slow? 
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Slow progress can’t be all down to issues of technology. Although there is room for improvement (which I will come back to later), by and large we have the technological solutions to deliver energy, even for off grid communities.We have effective ways of delivering off grid electricity through Micro hydro or wind or solar power….
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And we can use bio gas, or LPG, or ethanol or electric stoves that virtually eliminate the harmful cooking emissions that kill 4m people a year 
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So we have to look at the supporting environment – that ecosystem of capacities, policies and access to finance, in which state and market actors operate to deliver energy services - to understand why those technologies are not being deployed and what needs to change there.
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So starting with policy…we need sector policies in place at a national level that support and promote energy access efforts. 
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The World Bank published its first Regulatory Indicators for Sustainable Energy or RISE report earlier this year. The report identifies 7 categories of policies and regulations that are necessary to have in place to provide a supportive environment for energy access.For the urban poor without access these include policies such as a legal framework for providing grid connections to informal settlements. 
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 And funding support to assist with the cost of domestic connections 



Policies that support ACCESS 
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For rural populations it includes ensuring national energy plans provide details of how off-grid solutions will be delivered.



Policies that support ACCESS 
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And that legal frameworks are in place to allow independent power producers to operate mini grids.
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This graph, taken from the RISE report, maps the RISE Index on the vertical axis (where a score of 100 means all policies are in place and a score of 0 none), against the % of population with access to electricity.It shows there is a degree of relationship between the presence of those polices and improved access.
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But there must be other factors explaining why Kenya, Uganda and Tanzania seem to have all the right policies in place but low access, while countries like Nepal and Honduras do much better on access with a less comprehensive set of policies in placeThe length of time polices have been in place and political economy factors may play a part in this discrepancy clearly, but..
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Ensuring the relevant sector capacities are in place will also be an issue. I’ll look at just a couple of examples here.
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One critical capacity often missing with respect to energy access is the ability to set meaningful and realistic targets and to track progress against them.Indeed what is actually meant by universal energy access often remains unclear. Traditionally its been measured in terms of whether a house has a mains connection or not. But if the electricity from that mains is too expensive for people to use for anything other than lighting, or if power is only available for a couple of hours a day and not necessarily during the hours of darkness – is that really access?Is having a single solar lamp and a clean cookstove energy access? I would suggest no. In line with what I presented earlier, I believe access should mean having recourse to sufficient energy for domestic, productive and community services purposes. 
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UNSE4ALL’s Multi Tier Framework is an attempt to address this.The framework measures electricity access over 6 tiers where 0 = no electricity and 5 is 24 hour grid or grid equivalent service.This table illustrates the typical appliances that could be used at each tier level, but there are also conditions concerning quality (voltage stability), duration (including evening hours availability), affordability and legality of the supply that further define each tier



Capacity to gauge progress 

SE4ALL Global Tracking Framework 2015 
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The Multi Tier Framework offers a more nuanced and realistic assessment of the state of a populations’ access to energy services, as this example from Kinshasa shows.Official statistics, based on connections, show 90% of Kinshasa’s population has access to electricity. — implying that only an incremental access challenge remains. A household survey based on the multi tier framework however revealed very different picture. With an energy supply index of 30 (on a scale of 0 to 100), the city’s households have poor access to electricity, despite a high rate of grid connectivity (close to 87 percent). More than three-quarters of the households are on tier 2 or below, and most of the remaining households are on tier 3.
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So one way to improve things might be not just to use the Multi Tier Framework to measure progress more accurately, but also to plan more realistically and make more measured judgements about equity of investment decisions.For example the relative benefits (and costs) of moving a smaller population with no access from tier 0 to tier 5 vs a larger population from tier 0 to tier 2. Or either of those examples compared to improving an existing grid supply by eliminating load-shedding, so moving an urban population from tier 4 to tier 5. 
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Beyond being better able to measure progress we need also to tackle the biases in engineering education towards larger scale infrastructure. We need more engineers and planners who understand smaller scale off-grid power generation and how to design operate and maintain it.We also need to continue to build capacity in market chains for the distribution of fuel efficient stoves, solar home systems etc. and to develop new business models. We’re seeing the emergence of Pay As You Go models in East Africa for solar homes systems, but they are still limited in extent. Business models to deliver mini grids that have the potential to support mechanical loads and productive use are still few and far between



Beyond just light – affordability & mini grids 

 

LIGTT, Lawrence Berkley National Lab 2014 
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A quick note on ‘business models’ and equity issues –We also need to address the assumption that off grid domestic consumers, as a norm, are expected to pay the full capital cost of generation, often up front, as well as operation and maintenance costs, while grid connected domestic consumers rarely pay the full capital cost of generating and transmission infrastructure development through their bills.This creates a barrier to the introduction of energy for anything more that lighting and very small appliances for rural populations.This study from Berkley shows the relative power consumption of appliances useful to low income households. Once you move away from LED lights, a fan and a small TV to something like a fridge or a small water pump, power requirements grow dramatically.



Beyond just light – affordability & mini grids 

LIGTT, Lawrence Berkley National Lab 2014 
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As a result typical monthly costs for a basic set of appliances like that (supplied from a solar powered mini grid and assuming full capital recovery) is often many times the existing and affordable monthly electricity budget of poor households.



 
 
 

Technology as if people and planet mattered 
 

Access 
• Enact policies that 

support access 
 

• Strengthen key 
capacities  
 

• Rethink subsidies 
 

Presenter
Presentation Notes
Which brings us on to finance and subsidies, an issues I believe we need to rethink….
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I’ve already mentioned that the current global annual investment in energy access is only around a quarter of what is required to achieve SDG7 and universal access by 2030.The prevailing narrative is that there is not enough public finance to bridge the gap and we have to use what is available to lever private investment. In some cases that may be true, but then we need to be re-examining the market rules because they are clearly not sending the right signals at the moment to deliver that investment
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In other cases though we need to have a serious conversation about reassigning the massive subsidies that are available to the energy sector to the right technologies
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Beyond access though, we need to think about the governance of the use of technology
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We need to foster public debate and consensus on how to manage the risks associated with technology development and use



Energy choices 
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There is a growing academic literature on what’s known as Responsible Research and Innovation but we need to work out how to tap this quickly to help with the enormity of some of the choices facing us at the moment, choices that could well have profound and as yet unanticipated impacts. 
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We have a finite carbon budget left if we are to keep global warming to under 2 degrees C. But if we are to ensure universal achievement of that minimum social foundation that Kate Raworth referred to in her doughnut economics, we have to agree a ‘just’ and equitable allocation of that remaining carbon budget. That may mean, for example, developed economies making space in their carbon budgets to allow for a large scale shift to LPG for cooking for a significant chunk of the 40% of the worlds population still cooking over an open fire. But it also may mean giving priority to the exploitation of developing country oil reserves when deciding which global oil assets should be stranded or left in the ground to meet our common carbon targets. 
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I’d also argue that we should be paying much more attention to alternative economic models as a way of providing stronger incentives for the positive use of technology that is environmentally sustainable
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We should, for example, seriously look at whether a circular economy model might be a good way of better aligning market signals with environmental sustainability objectives to provide good governance of the use of energy technologies.
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And finally, considering innovation. 
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We cannot afford to continue with a system that puts somewhere between 4 and 40 times as much public subsidy into supporting the interests of the fossil fuel industry than it does into growing a new renewable energy sectorWe have to identify the mechanisms we could use to get global agreement on the most urgent technology innovation needs to make best use of the limited time and resources we have to find solutions.
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There are a number of global mechanisms that are supposed to play this role, including a Technology Facilitation Mechanism and a Technology Bank envisaged under the SDG’s, together with a technology mechanism under the UNFCCC process. None of them have much teeth or power at the moment compared to, for example, international regulators such as the WTO. We need to make up our minds either to really back some of these mechanisms, allowing them to be much more radical and providing them with the resources and power to do the job, or to find another more effective approach
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And we will need those mechanisms, what ever they turn out to be, to support co-ordinated research and development across a range of technological areas including



R&D needs 
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Storage (small and large systems)Efficient appliances for productive use that work off solarIncreasing efficiency of existing power generating techsExploring new options, as in this example of research into the exploitation of  higher wind speeds at higher altitudesAnd further development and commissioning of smart grid tech that allows us to make most efficient use of wide range of different energy sources connected to a common grid



 
 
 

Technology as if people and planet mattered 
 

Innovation 
• Agree the most urgent technology 

innovation needs and co-ordinate research 
agendas and funding 
 

• Accept and support a more entrepreneurial 
role for governments 
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Finally, we will need a change in the dominant narrative of today. A shift away from seeing the role of the state as primarily to regulate and de-risk the environment for the private sector, to a new recognition that the State has an important role to aggressively act, invest and take risks where the complexities or costs are too high for the private sector to act alone 



Large scale  renewable and 
the ‘valley of death’ 
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Presentation Notes
For innovation in larger scale renewable energy infrastructure there is a significant barrier to accessing finance to take new innovations to scale.Much science based R&D faces the same problem of ‘Valleies of death’ – a lack of funding to help a new idea move from laboratory to prototype or from pilot demonstration to commercialisation. These points are normally bridged by venture capital BUT
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Bringing new large scale infrastructure into use – say a new type of solar cell technology or a new design of off shore wind turbine – has much longer time frames and substantially higher costs than typical venture capital funds can normally coverThe stuff in the top right hand corner of this chart, for example, where the capital intensity of the investment and the level of risk with a new tech is very high, often cannot progress using commercial finance



Technology will help solve our energy issues. The 
urgency of climate change and the energy needs in the 
poorest parts of the world require an aggressive global 
program for zero-emission energy innovation…..  
 
…..The foundation of this program must be large 
funding commitments for basic and applied research, 
and here governments play the key role. Only our 
governments have the mandate to protect the public 
interest as well as the resources and mechanisms to do 
this.  

 
(Bill Gates / Breakthrough Energy Coalition, Nov. 2015)  
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As none other than Bill Gates himself said, at the launch of the Breakthrough Energy Coalition in 2015, in such circumstances:Only our governments have the mandate to protect the public interest as well as the resources and mechanisms to do this. 



 
 
 

Technology as if people and planet mattered 
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Energy access is at the intersection of the two greatest challenges humankind faces today – ending poverty and finding a path to a sustainable future for everyone on the planet.At the moment there are gross injustices arising from a failure to provide universal access to energy services critical for a basic standard of living. There are also injustices arising as a result of the use of energy by some impacting on the ability of others to live the lives they value – whether that’s as a result of a bias towards investment in grid rather than off grid, or the impact of biofuels on food prices, or the more general issue of our use of fossil fuels impacting on future generations through climate change



 
 
 

Technology as if people and planet mattered 
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And there are injustices arising from the way we are managing, or rather failing to manage, the overall direction of innovation in energy access.We need a new way to govern access to, use of, and innovation in technology in the energy sector if this is to be resolved. 



 
 
 

Technology as if people and planet mattered 
 

Technology 
 Justice  
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A process that is informed by the principle of technology justice.Thank you
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