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[background conversation]

00:07 Speaker 1: So maybe to get started, can you briefly introduce yourself, also describing the kind of researcher you are? 

--Interviewee describes their affiliation and research focus, removed for anonymit--

00:56 Interviewee: My own identity as a researcher is surprisingly simple 'cause I go back to how I was trained. And [interviewer] may be be surprised to know that I am actually a science and technology studies person. So STS, although I would put myself very far on the empirical side [chuckle] of STS work. But broadly, I put myself at the kind of nexus of socio-technical work on energy and climate.

01:25 S1: Great. That's impressive. The amount of formal affiliation. Sometimes I want to know how you manage that. I have trouble with only a few.

[chuckle]

01:38 S1: But let's focused on the research where you are also very productive and active. I think actually on the exact topic of this call and our project, the social dimension of the energy transition and the role of social sciences and humanities. So from your experience and perspective, how has this area evolved over the last 20 to 30 years? 

02:03 Interviewee: No, it's interesting. I think it's... If you only go back 30 years, it's not quite as interesting. So if you'll permit me...

02:12 S1: Yes.

02:13 Interviewee: Just 50 years, if you go back 50 years, it seems there have been two waves of heightened SSH research on energy. Not so much climate, but energy is more my area, I guess, at the nexus of climate. There really seems to be a huge amount of work that was done in the 1970s, and that's the work that's often neglected. And much of this work is actually very good. It's also around the same time, it seems like many, many really good scholars got involved in energy.

02:43 Interviewee: And here I'm thinking of my PhD advisor, Richard Hirsh, he was a historian, but also mentors of mine, sociologists, psychologists, geographers, work that was so cutting edge, almost anything you can think of now has its roots back to this kind of first wave of work in the 70s and 80s, and I think this kind of corresponded with enhanced funding for social science work and also enhanced awareness of energy challenges.

03:15 Interviewee: Although, back in the 70s it wasn't so much climate as it was scarcity and the OPEC oil embargoes and concerns about prices and affordability. And it's interesting is that that work really put forth a large interdisciplinary projects that kind of faded away by the time you get to the 1990s.

03:33 S1: And, so you would characterize this first wave more based on the studying the issues of scarcity and conflict maybe, the geopolitical, the social risk maybe? 

03:47 Interviewee: There are those types of studies, but there are also studies that sound almost like they were written now. There are studies on socio-technical dimensions or socio-ecological dimensions of energy. There are studies on energy use and behavior. There's even a great book in 1984 called, Energy Use: The Human Dimension. Which is ahead of its time.

04:08 Interviewee: So I think... And a lot of these studies too even dealt with things like incumbency, politics of transitions, strategies that incumbents used to contain transitions, all of this work is happening, but I think it's just happening in places that not many scholars look for now. And this is before the age of people writing in journals. So a lot of it is books, working papers. Even notebooks, like I have some of stuff from Amory Lovins and John Byrne, that's hand-written. It's not even typed. [chuckle] And there's also a...

04:45 S1: But it's also a pity that much of this got lost in our collective memory.

04:53 Interviewee: And I think also much of it is too US-focused, and I find this divide still exists where...

04:58 S1: Yes.

05:00 Interviewee: Even within sustainability transitions, the US folks have a very different approach than the European folks. And this is where I even got into trouble in my interview at Science Policy Research Unit, where they said, "Do you do socio-technical work?" And I said, "Of course." And they said, "What type?" And I told them how I did my PhD on Thomas Hughes and large technical systems, and they said, "That's not socio-technical. That's history of technology."

[chuckle]

05:24 Interviewee: And I was like, "Huh," because in their minds, socio-technical meant multi-level perspective, technological innovation systems, or maybe Actor Network Theory, but not LTS. A very arbitrary distinction, but these types of things do seem quite real in the minds of a lot of these different scholars I suppose.

05:44 S1: In that way we come to the fragmentation and what keeps us apart, but I think you have to talk about the second wave first.

05:51 Interviewee: Yeah. [chuckle] Well, I think... And what's interesting is in some of the work that I've read from some very prominent scholars like Elizabeth Shove and Loren Lutzenhiser, they were even talking about how they have this really nice article in energy policy in the middle of the 90s. Actually, it was 1999, but it was looking back in saying, "Would it be nice if we had another wave, another hay Day?"

06:15 Interviewee: And they had expected that the 2000s are going to be that decade of the second wave, and they were off by a little bit. They were really hoping, Elizabeth and Loren, that for at least energy demand research, Rio, 1992 UN Convention and increasing concern about climate were gonna drive a lot of research, but they really underestimated, I think climate denialism, and I suppose the attachment the community had to funding other areas. So this kind of second wave never really happens until maybe the 2010s.

06:50 Interviewee: And even then, not to get too far down a rabbit hole, we published an article last week that tracked 50 years of funding overall. R&D, public and private R&D in society, research councils, foundations, and found that over that 50-year period, only about 5% of our funding went to energy and climate.

07:18 Interviewee: So even now, even when you account for this upsurge of the second wave, it is under-funded. We're spending more money on defense, we're spending more money on health, we're even spending more money on basic science. Energy is actually second to last on the areas of which we focus on, even today.

07:37 S1: And is that research in general, or SSH research? 

07:43 Interviewee: Well, that was overall, that was the whole big pot of money, the 1.6 trillion worth of research going back 50 years across 800-plus research councils. When you get into social science work, it's not so bad. I know the numbers are in the article, but it's something like 15% is spent on the social sciences and humanities, and 85% is spent on the natural and physical sciences, or building technology. And I think that, yeah, we talk about a little bit why, that it's the elegance and the simplicity of this dream that we can just build the perfect technology to solve all of our energy problems.

08:24 S1: You mentioned already the different so to say waves and involved communities, and potential fragmentations or contestations. Could you elaborate a bit more on that, in terms of which, so to say main debates, which lines of conflict have been there, particularly in social science and humanities research on renewable energies? 

08:50 Interviewee: Well, I would suspect... I wish I had the data in front of me, but when we did... So switching methods, not talking about RD&D funding, more talking about topics within research and disciplines, the content analysis we did when we launched Energy Research & Social Science is much more up-to-date. So it was done very... Somewhat recently, 1999 to 2013, and it did look at both technologies that people looked at, as well as disciplines within the social sciences.

09:24 Interviewee: So it was 15 years of work across three leading journals, Energy Policy, Electricity Journal, and the Energy Journal, so you've got good representation of political science, public policy, economics, and then kind of law and regulation, which is Electricity Journal. And I remember that while the social sciences reflected about 20% of the body of evidence that we collected, it was dominated by three disciplines, and I would guess that those three disciplines would also effect and reflect what you're asking about renewable energy.

09:57 Interviewee: The three disciplines that received the most funding were economics, which always straddles that line between social science and natural science. They always play that game where they classify themselves in a manner that best suits them for whatever particular call they're going after. [chuckle] Number two is political science and public policy. And number three was business studies. Number four was sociology.

10:27 Interviewee: Completely underrepresented, like less than half a percent, were disciplines like anthropology, ethnography, philosophy, ethics, communication studies, literature, history. So it really does seem to be, within SSH, the H [chuckle] that tends not to be very well reflected. And I think on renewable energy, you see this... You see that dominance, I think, of definitely political science, public policy and economics and the types of research they do.

11:00 S1: Right. To follow up on this, still with a so to say reflective perspective, looking back on the evolution of the field, you mentioned the waves. But now to unpack that a bit, which so to say moments or critical turning points do you see in the evolution of social science and humanities research on renewable energy? Meaning certain events, certain seminal publications, certain changes maybe in policy priorities? 

11:34 Interviewee: Yeah, I haven't approached the question that way, so I have to kind of speculate. I'm often approaching it by either tracking funding streams or tracking disciplines or tracking research designs. But I haven't really thought more kind of seminal moments in the intellectual history of renewables. I also have to admit, up until 10 years ago, I was in Asia and North America, where renewable energy research really did lag behind the Europeans. We always pointed to Europe as both leading the example of renewable energy deployment, as well as leading the cutting edge research.

12:12 Interviewee: And so it's kind of... I mean, the first offshore wind farm for the US just went ahead like now. [chuckle] Now. Yet you've had off-shore winds in Europe for 20 years, I think? And even in my PhD dissertation, which is already 20 years ago, one of my questions was, "What can we learn from Europe?"

12:33 Interviewee: So already, even that project was kind of looking at you and the research that was going here. So what I'm saying is that the US seems a bit further behind. Like the research they do I wouldn't say is as cutting edge as the research that is done here. But I know on my end, so if I talk about the US stuff, 'cause I think you all are probably already talking to a large number of European scholars.

12:57 S1: You're right, yeah.

12:58 Interviewee: One of the biggest intellectual advances I think was in the 1970s, the late '70s, with E. F. Schumacher publishing a book called, Small Is Beautiful: Economics As If People Mattered. That really shaped a whole 30 or 40 years of discussion about the appropriateness of scale, modularity, ownership, and externalities around not just energy systems around technology, but when applied to technology and energy, solar, wind, community energy, power plants, dams, pipelines, transmission mods, all of that gets kind of caught up in that debate. And then the other very influential publication that.

13:41 Interviewee: Really had a revolutionary impact on the field was Armory Lovins 1976 paper on hard and soft energy paths, which was published in Foreign Affairs. And it exquisitely lays out the case for renewables and efficiency, which he puts on the soft path, and then fossil fuels and nuclear, which he puts on the hard path. And he talks about 100 different dimensions in both that article and his resulting book called Soft Energy Paths.

14:16 Interviewee: How they differ technologically, economically, politically, socially, culturally, even then has a follow-up book in 2001, which gives a nod to Schumacher so it's kind of synthesizing from E F Schumacher and Armory Lovins, which is called Small Is Profitable. And it tries to chart out the 100 hidden benefits of small decentralized Community Energy.

14:42 Interviewee: So those books, they were very formative for me as a graduate student, reading them, but in the US, it was like Armory Lovins was that... He was the Vanguard. It's like what Ralph Nader did for seat belts and Rachel Carson did for DDT, Armory Lovins did for renewable energy.

15:02 S1: And so I have read them both and also drawn inspiration from it, but they seem to be more to have laid the foundation for the first wave.

15:17 Interviewee: Oh yes. No, absolutely.

15:19 S1: Do you see similar igniters for the second wave? 

15:25 Interviewee: For me, it's not the best source. Godfrey Boyle's book, Renewable Energy, was the book I also read as a graduate student. And I think that's certainly in 1999, 2001, just kind of laying out the basics of renewable energy. I would say they aren't quite as influential as the work that Armory did, but I know that... Is it Donald Mackay or David MacKay? Sustainable Energy Without The Hot air.

15:53 S1: Without the hot air. Yeah, I'm also thinking about that.

15:55 Interviewee: Is quite good. Although it's sad that he passed away. And that book is, it's very cautiously neutral about renewables. It's not advocating for them, it's not advocating against them, it's more like a realistic pragmatic take on what we could achieve with them. I know that's been very influential here in the UK, in that types of discussions about renewables. And then if you talk about citations as another proxy for what is impactful, the two articles that I mentioned.

16:26 S1: Yes.

16:27 Interviewee: The Ralph Wooster Hagan article.

16:29 S1: Yes.

16:29 Interviewee: Which frames the whole special issue on social acceptance. And how it unpacks social acceptance into three different scales, I think the macro, meso, and micro. Or is it... I forget how he says, it's a community level, market level, yeah.

16:42 S1: Right, is market community, and social.

16:45 Interviewee: Social.

16:46 S1: Yes.

16:47 Interviewee: And so that was very influential. And then Gordon Walker and Patrick Devine-Wright had the article on energy policy about Community Energy.

16:56 S1: Yes.

16:56 Interviewee: Where they create this typology of different types of Community Energy. 'Cause they were trying to problematise community energy that wasn't really community-focused, or that didn't really benefit the community, or it wasn't community-owned. So I think those two pieces more recently would be where I've gone.

17:14 Interviewee: But you have to also think through your audience, so it's like, now that I'm a professor and a director, my analytical... I don't wanna say analytical skills, but if I had tried to read those articles as a student, they would have been beyond me, even though now it's very simple, I get them and I understand them.

17:34 Interviewee: So it is also a kind of who you're writing for, and I think the works like Devine-Wright and Wooster Hagan are for us, they're for the research community. Whereas other works like Schumacher or Mackay are actually for students, so there are also some different audiences going there.

17:51 S1: That's also a good point.

17:53 Speaker 3: Yes.

17:54 S1: So what would you say has been the influence of research funding in directing or guiding or pushing the direction of research in this area? Or not, maybe? So what's the role of research funding in it? 

18:17 Interviewee: Yeah, so I think this area can become quite circular, because is research funding creating incentives to research, or responding to the gaps and demands for where the research needs to go? And there's also a whole discussion about lobby and influence and the narrowness of research.

18:33 Interviewee: I think, breaking it down into region. In the US, very quickly, 'cause I know you're not that much focused on the US. There was a huge tendency for a decade for renewables research to be entirely Wind Energy Research. And this is largely because the big policy mechanism they had, the renewal portfolio standard, people even joked, it was a wind portfolio standard. A little bit of solar and almost no biogas, landfill gas, bio-energy, hydro. No, geothermal. Except for California.

19:05 Interviewee: And so it was like 95% of growth in renewable energy markets in North America were wind, up until very recently. And you see that reflected in research funding, as well as in papers. Like most research that you... Even now NIMBY, social acceptance, is on those topics.

19:25 Interviewee: In Europe, it's a lot more diverse, mainly because you have more diverse energy mixes. In the US work, we were quite struck by the political economy of energy, that you break the US down into different regions, whereas the East is very clean, the South is very dirty, Texas is on its own. The Northwest has hydro, unless you're talking about Wyoming in the Powder River Basin, which has coal.

19:49 Interviewee: And I think that holds true here as well, so you definitely have hydro dominating Norway. You have geothermal dominating Iceland. You have wind that's coming up in Portugal, Denmark, Germany and Spain. And I think that that probably mirrors or reflects the different types of research funding you would get. Denmark is gonna be much more concerned about wind and will find more wind research, than say Norway.

20:15 Interviewee: Norway is much more concerned about maybe bio-energy. Finland, paper and pulp. So I think that there is this kind of tricky question about determinism and what's driving the different funding. Is it the resource base? Is it public priorities and policies? Is it gaps in all of that? But I would say that I think that the research seems to be a bit more eclectic and organized around a greater diversity of renewables in Europe than it does in the US.

20:40 S1: So, but to sum up, you do see the geographical context, the political agenda and the social issues as sort of feeding into the decision where did the funding goes? 

20:57 Interviewee: Absolutely.

20:58 S1: And then...

20:58 Interviewee: I think that funding has a political economy that is just as significant and perhaps even egregious as politics.

21:07 S1: Yes.

21:12 Interviewee: And I'm reminded by a really funny quote by Woodrow Wilson, who was the President of the US, but before he was President of the US, he was president of Princeton University. And he used to say that, "The politics of academia are so bitter and fierce because there's so little at stake." [chuckle] And I think that that actually holds true for research as well. It's bitter, these politics. Politics of reviewing, the politics of being an assessor and an examiner, the politics of how your write a proposal, the research councils and their turnover and their priorities, all of it is political.

21:40 S1: Okay.

21:42 S3: Yes.

21:44 Interviewee: But anyway. [chuckle]

21:47 S3: Strong statement, and I could, yes, I see a lot of arguments for that. I'm thinking of the point of geographies that you mentioned, which I think is quite quite relevant. We have a question here on, so to say overlooked or marginalized geographies, meaning certain parts of Europe, for example, that could need more research on the development there, or parts of the world where you would say that these are really uncovered aspects so far? 

22:22 Interviewee: Yeah, it's, this discussion of gaps is always tricky 'cause it presumes you know some type of optimal distribution anyway. And you never do, whether you're talking gender or geography or population or demographics, and in terms of geography, the simplest answer would be, you need more coverage of Eastern Europe, you need more coverage of the Mediterranean, you need more coverage of rural areas and islands, and we don't need so many cases of Germany, the UK, Denmark, the Netherlands.

22:51 Interviewee: But if you think more about that, it becomes a bit problematic. For instance, one way of looking at where you should spend research is on where you can learn the most from ongoing transitions. And so Denmark and Germany in particular are often touted as one of the best examples of transition, so shouldn't we focus our efforts there? And there aren't that many people in islands, Mediterranean and Eastern Europe, as there are compared to France, Germany, the UK, etcetera.

23:23 Interviewee: So it doesn't become that easy about what the kind of optimal way of funneling research becomes. Another way of doing it too, which is kind of interesting, would be to focus on the areas that are the most difficult to study. And that would open up a whole new array of research, for instance, Russia. Are you treating Russia as part of Europe, by the way? 

23:49 S1: Well, the question is, of course, relevant within the context of the research funding.

23:55 S3: Exactly.

23:55 S1: Which by definition would then exclude Russia from sort of the focus, and we are also interested in marginalized geographical perspectives, because Russia's obviously geopolitically, and in terms of our energy dependence, quite relevant.

24:14 S3: Yeah.

24:14 Interviewee: Yeah, but I get, for the scope of this particular project, since it is the European Commission, it's Europe as we normally conceive of Europe.

24:22 S1: Well, but our question is shouldn't, for the European energy question, we broaden the scope to also maybe include the US kind of perspectives for it, but also North Africa or Russia for that matter.

24:38 Interviewee: Yeah. Well, to finish my first train of thought, which was slowly wrecking. The Arctic, I think would be the final area that it's a useful barometer, especially on the climate side, and it's got so difficult to study, and it's got some strong reasons why indigenous communities who are greatly vulnerable to externalities and the future contestation over Arctic resources like oil and gas are not that studied compared to the continental transitions.

25:07 Interviewee: But to the second point, I like the idea of these whole systems approaches or the multi-scaler approaches, but the problem, and this is what I struggled with in my PhD when I was using a large technical system approach, where does this system end and the rest of the environment begin? And if you start tracing these transitions, okay, you include Russia and the US, where do you stop? And doesn't it just become a conduit for studying everything? And to put this into a bit of context...

25:38 S1: Yes.

25:38 Interviewee: We just published a study in Global Environmental Change last year called The Whole Systems Energy: Injustices of European Transitions. And through research interviews in four countries, so this was Germany, France, the UK, and Norway, one of the questions we asked was, not only who loses in each of these transitions, but who loses beyond Europe? 

26:05 Interviewee: And we just kept track of all the injustices, and we expected maybe five or 10. We were done, we had dozens and dozens of injustices that were identified by our respondents, Congolese cobalt miners who were mining cobalt, lithium mining, copper, graphite, low wage manufacturing for solar in China, disrupted LNG markets in North America, disrupted coal exports from Australia, disrupted pipeline revenues for Russia. Like it went on and on and on.

26:35 Interviewee: And I think while it's very accurate, I have no doubt that there's probably a lot of truth in a lot of these so-called injustices that were identified, it's not very neat, it's not very simple, and I'm not sure it's very analytically useful, because the four transitions that we identified have impacts that cascade across 100 different places.

26:55 S1: Yeah. Yes. I'd like to figure out what this means, because I certainly can appreciate this idea that if you take a systems approach, where does it end? At the same time, if you focus on specific dimensions or areas of adoption or development of renewable technologies in particular one, for example, it makes no sense to include the Congolese mining.

27:28 Interviewee: Yeah. We struggled... Our way out of this, we were borrowing from some other work, so there's work that Jennie Stevens and Noel Healy have done on embodied energy injustices. And they created this whole framework but it maps out the injustices by life cycle of the technology. So manufacturing raw materials, manufacturing transport construction and operation to commission. And we kind of borrowed from that a little bit in this whole systems paper.

27:56 Interviewee: And we had basically three rough phases that we tried to limit, bound our whole systems analysis. And they were; raw materials and manufacturing, the use and diffusion of the technology, and then finally waste, the back end, the after life waste and recycling. So I mean, that isn't like... That's not everything. It's a lot but it's not infinite. But it is quite striking that at those, even with those three very rough life cycle stages, we still identified dozens and dozens of possible impacts.

28:30 S1: Yeah. So one of the challenges is, I think a lot of funding and the way funding logic works limits to what is happening within the EU context.

28:46 Interviewee: Yes, and what I'm very proud to say is that the grant that funded this research is a Horizon 2020 Grant, so way to go. [chuckle]

28:57 S1: Good.

28:58 Interviewee: Called INNOPATHS. But I can also say we didn't plan to do it. So we had a first tranche of research that asked, so just very quickly, we decided to select four case studies that were very prominent, you'll recognize them. Solar energy in Germany, EV, electric vehicles in Norway, smart meters in Great Britain, and nuclear power in France. Four leading European transitions, and then we did expert interviews, focus groups and public internet forums to collect data across experts and members of the public.

29:31 Interviewee: And that was supposed to be it. We were just gonna look at those four countries and we were never gonna do additional research. But it was so interesting that when we were asking these questions, first of all, we were shocked. With those four transitions, I think we identified 120 so-called injustices. Which we were never expecting, we thought maybe we would have 20 or 30.

29:58 Interviewee: And people did keep mentioning some of these extra territorial things beyond Europe. And so, we then decided using a bit of extra person months from the project, but also co-funding it out of our departmental budget, and also volunteering time, pooling resources together, we then decided to do four additional cases, where we went to communities to get the kind of lived experiences of de-organization.

30:24 Interviewee: And so the first phase guided the second phase, and the second phase is when we did actually go to the Congo to meet with the cobalt miners in their communities. We went to Ghana to talk to people just dealing with e-waste, electronic waste from batteries and smart meters to solar panels. We went to manufacturing centers that have been bankrupt and closed down in Germany, this is the Bitterfeld region in East Germany, Solar Valley, and then we went to wineries.

30:52 Interviewee: My research fellow loved this, he got to go to wineries in France to talk about how nuclear power has disrupted it. So this is a great project... This is the kind of project where we asked research questions not knowing the answers, and then we follow the answers. But it's rare that you can do that. And if we didn't have the benevolence of a PI who let us do that, as well as the resources at my department to pay for it, it wouldn't have happened. But this is, I think, the best type of research, when you don't know the answer beforehand and you don't let it predetermine what you might find.

31:23 S1: Well, I think I wanna follow up on that, because in general, also how you describe it, with the impression more in general coming from the interviews, is that SSH research is really more reactive or responding to emerging social trends or development, or the logic of the funder. And I don't wanna make a judgment statement, but maybe not so much proactive asking the questions you don't know the answers about already. Or maybe the problems that policy makers don't wanna talk about or...

32:03 Interviewee: Yeah.

32:04 S1: So, do you see... Can you say something about what is marginalized or not happening? 

32:12 Interviewee: Yeah, no, absolutely. It also depends on the types of research questions that you're allowed to ask. And at least for us, like the questions that we asked for this sub-task, which maybe the peer reviewers missed, 'cause these Horizon 2020 proposals can get huge. Hundreds of pages when you include all the annexes and letters of support.

32:30 Interviewee: Our question was, "What sorts of injustices do these transitions create?" Question mark. [chuckle] So the question was always meant to be open-ended, 'cause that's what we were interested in. But sometimes your research questions aren't, don't have that flexibility.

32:46 Interviewee: But to kind of tie this back to our discussion about SSH, this is where I think the humanities have a hugely important role to play. In another article, which I won't bother talking about, we surveyed 96 theories, our conceptual frameworks applied to socio-technical transitions, and then we try to analyze them by their focus.

33:12 Interviewee: And I would say from roughly 80% or 90% of those theories, aren't very practical, to use your term. They aren't really dealing with real world problems, a lot of them are mired in the kind of agency versus structure debate. [chuckle] Some of them are talking about discourse and language and hegemony. And some of them are more perceptual, or relational, where they try to do at all, like the multilevel perspective, which talks about discourses and expectations and technology and business models and culture as a unifying theme.

33:41 Interviewee: So it's like 90%, roughly, of our conceptual devices are focused on that. And they produce articles that are conceptually relevant, and wonderfully written, but indecipherable to any non-specialist. But 10% of the theories didn't fit that triangle of agency structure meaning or individuals, institutions and ideas. And those types of approaches always came to the humanities almost, they were all of the normative approaches.

34:12 Interviewee: Justice, development studies, work that's asking not to describe but it's asking to evaluate and to make a judgement, is it right or wrong? Fair or not fair, cheap or expensive, risky or unsafe? And it was often especially philosophy, ethics, moral studies, critical human geography, political ecology, Neo Marxism, feminist studies, that's the space that really opens up those really important questions about power. Questions about dispossession, questions about deaths, slavery, patriarchy.

34:49 Interviewee: So there is space for that. But I think that for some reason, it doesn't seem to be where most of the socio technical community is focused. And I think that's not so hard to understand because when you go and read some of the textbooks about research methodology, they tell you, "Be neutral. Don't take sides. Don't be normative. It's not your job to be normative, that makes you an advocate, not a scholar."

35:12 Interviewee: So I think that we have to kind of fight against this notion too, that to be scholarly means to be dispatched, dispassionate and I guess, above these types of conflicts, when the humanities are all about revealing that we're never above them. We're always entangled in them and we might as well do something about it.

35:31 S1: That I can certainly appreciate that, also from a [organization] perspective where we try to also occupy the space, but maybe more fundamental question is, or maybe that's complex conspiracy thinking.

[chuckle]

35:50 S1: Are they self-marginalized, or only a marginal set of questions because of the political economy of research funding? 

36:02 Interviewee: Yeah, no it's... Or to rephrase that a little bit into my own identity as a researcher, it really does seem like half of the stuff that I'm doing is trying to speak truth to power. So it's very practical things. You're looking at solar versus wind, which is cheaper? You're looking at where to put your energy storage, what configuration has the most benefits. EVs, e-bikes, ride sharing or automated vehicles, which options are best under which circumstances? 

36:28 Interviewee: So it's very empirical, pragmatic and applied. It gives you simple answers, choose efficiency and solar instead of nuclear, for instance. But the other half almost de-constructs those very simple solutions, and talks more about contingencies and complexities and theories and concepts, and all these other things. So it is kind of, it's hard to kind of walk that divide. And I think, most scholars tend to be in only one of those two camps, either giving simple answers to power and policy, or almost endless hypercriticism and deconstruction, which is very interesting, but doesn't yield anything that you can translate into policy.

37:08 S1: Especially UK traditions are very strong in the deconstructing everything as... But I think it's also the role of academics to critically question the status quo, and open it up. I think it's also the role to look with a much more constructive and empirical approach into the emerging solutions, but that's, yeah, it's about the balance.

37:37 Interviewee: I agree, I do agree.

37:39 S3: In terms of your role, so to say, as a boundary spanner, between research and policy and back and fourth, how would you say has that changed over time? And we would also be interested in one or two very sort of success stories or stories of failure in terms of research policy nexus.

38:03 Interviewee: Yeah, so very quickly we... One example is research we had done 20 years ago, 15 years ago looking at a renewable portfolio standard for the US federal government. So right now, even to this day, the most renewal policies are state by state. But public utilities and investor owned utilities operate across state territory, so it makes it a nightmare to try to calibrate their portfolios when they have to meet 30% renewables for California, and 20% in Colorado, and 5% in Washington.

38:32 Interviewee: And there are all sorts of transaction costs, all sorts of inefficiencies, asymmetries in markets for renewable energy credits. And people game the system as well. So there was a clear clarion call for a federal portfolio standard that overrides the inconsistency among the states.

38:51 Interviewee: And we did a independent report that was really well done, and a special issue of Electricity Journal. And I was on in the US at this time, and I went to Capitol Hill and met with senators and people in the House of Representatives, we literally printed copies and sent them to every single constituent. And...

39:09 Interviewee: Sorry, I know you said short. But the history was, up until that point, the House of Representatives have never passed a federal RPS. They were the ones who always blocked it. The Senate always approved it. So we focused our efforts on the House. And not that it was just us, but I think we had an influence to the point where for the first time in the history of the US, the House passed the RPS. And then the Senate cut it. [chuckle] It's just like, "Oh my God!"

39:34 Interviewee: And not only that, they cut it and the last minute it was called a House-Senate Conference, because whenever different amendments are table between the bills, you're gonna have a kind of a session between the House and the Senate to work out the final draft. And it was literally two minutes before midnight that our RPS was taken out of the bill.

39:52 Interviewee: So there is a good example of failure. All that work put in, to be taken out two minutes before a deadline, over who knows why. Some senator from Tennessee, who didn't like wind energy on his ridgeline. For example of, yeah, for example of success, let me think. They're a little bit harder to find, but I'll stick with my research that...

40:17 S1: Turn on your empirical researcher part, because then the success is easier to define.

[chuckle]

40:24 Interviewee: Yes. We did a nice study that tried to look at the carbon footprint across solar, wind and nuclear, two studies. And the argument here was that advocates on either side of this debate can cherry pick the data to make nuclear look great and renewables look bad, or vice versa. So we did a kind of systematic review, sort of meta-analysis, hundreds of studies, normalizing data, and ended up with a number that kind of shows that nuclear as like 66 grams of CO2 per kilowatt-hour, solar is like 30 and wind is like 29.

40:55 Interviewee: So basically, wind and solar are twice as good. So a very empirical study within all the limitations that we had at the time, and it was quite nice that the study was used in court decisions to actually close down nuclear reactors in Vermont and Georgia. So it's quite nice to be on the record of the attorneys are building the case that it's not low carbon, citing our actual academic work. Yeah, that felt really good.

41:19 S1: Yes, I would consider that a success. Given the time, I think we need to go to the last part. But we also want to... So we want to explain a bit about what's next.

41:34 Interviewee: Sure.

41:35 S1: But also ask, are there maybe points that you thought about that would come up, that didn't come up yet? 

41:42 Interviewee: No. I'm just... I'm sorry for talking so much. Your questions are very, very interesting.

41:47 S1: That's the whole point, that you talk.

41:48 S3: Yes. I know that this process is fantastic.

[chuckle]

41:53 S1: I think it's also, you're clearly you're also an expert on having an overview of the types of research so that's really helpful for us, of identifying the waves. Yeah okay. So no open issues or things that you would like to mention? 

42:16 Interviewee: Well, just I realized you've talked a lot about geography, but I do think that there are other ways, for instance, gender is coming up and feminism as an important theme. And then the kind of hidden one that no one likes talk about, is class and wealth and inequality. And just to always keep those issues in the back of your mind as well. Intellectually, they can also shape transition processes in very important ways. But also just more pragmatically, for your research to have legitimacy, you often need to show that you've taken consideration of those dimensions.

42:49 S1: It's clearly also part of a central part of our research agenda at [organization], the just, fair and inclusive part of transitions. At the same time, I now also see the European Green Deal and the just transition pumps mainly being framed using public money to compensate co-workers or countries that don't want to play along.

[chuckle]

43:17 Interviewee: Yeah.

43:19 S1: I think that is then, co-opting again, this just transition frame.

43:23 Interviewee: Well yeah. And then so also notions of power, and I know [43:26] ____ was been quite good on that. But I think...
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