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APPENDIX B: TRANSCRIPTS FROM FOCUS GROUP DISCUSSIONS 

 

MeeƟng held: 24th August 2023 

Online meeƟng using zoom plaƞorm 

 

AƩendees: 

Interviewer: Bryony Bowman 

Member1 – Based in USA. Background in poliƟcal science, involvement in Smart CiƟes and, 

more recently, disaster resilience. 

Member2– Based in UK. Background in environmental science and compuƟng, with 

involvement in conservaƟon, innovaƟon and smart ciƟes. 

Member3 – Based in USA. Career in adverƟsing/ illustrator. Interests in economics, physics and 

using art as means to exploring these ideas. 

Member4 – Based in Canada. Involved in smart ciƟes and leads research, new technology and 

government relaƟons for global organisaƟon.  

Member5 – Based in USA. Background in industrial engineering and organizaƟon psychology. 

Interested in the interface between the worker and work. 

 

The below is a transcript of a meeƟng held between the aƩendees to discuss the relaƟonships 

society has with the surface water environment from the perspecƟve of economics. This 
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discussion was aided by viewing a draŌ version of the visualizaƟon created as a system map 

using Kumu. The transcript starts aŌer introducƟons had been made. 

Blue text – statements that can be used in the discussion of the basis for the research 

Green text – statements that can be used in the discussion of social jusƟce and the water 

environment and policy/economic frameworks that sits within. 

Orange text – future possibiliƟes 

 

Speaker Transcript 

Interviewer I’ll run through a brief descripƟon of my research and where I’ve come from. 

And then we can start a discussion, I have some quesƟons to work around but 

we can go with the flow lets see where it takes us. 

I’m looking at generaƟng decision support tools. So, these are not going to 

make a decision, so it’s not an input all your variables and the output would 

be the best thing to do in a given area or catchment. It’s more to be able to 

visualize the relaƟonships we have within a catchment and look at how these 

interact with each other. And also to look at that from different perspecƟves: 

environmental, societal and economic. This is all based on England and Wales 

as a primary focus, the reason for this is that is in a similar regulatory and 

policy framework. I’m interested in views from around the world but this is to 

be applied in England and Wales. 
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Once I have an understanding of those relaƟonships within a catchment it’s 

then applying foresight techniques, so looking at extreme but plausible 

futures. How these would manifest at a global scale and then how they would 

manifest at a country and then at a local scale, and how those interacƟons 

that we have with the relaƟonships we have within a river system. For 

example, if we get societal breakdown that means that some relaƟonships 

become really strong whilst others become weak and what does that mean in 

terms of the river environment as a whole. 

Member2 Just an observaƟon on the whole visualizaƟon concept. In science all the major 

breakthroughs are when you get the telescope, the microscope, the MRI scan 

etc that do visualisaƟons and you can see informaƟon in ways you’ve never 

seen before. So that’s a fundamental kind of premise that your research is 

about. It’s just a comment but does make sense. 

Member5 I’m curious, I’m trying to bridge between this idea of visualizaƟon. We’ve done 

a lot of social network analysis in my world where we look at a social network 

and the strong and weak connecƟons and hubs and outliers and spokes and 

so forth. So, I’m familiar with that visualizaƟon type as far as it goes, in the 

context of social jusƟce and water and your background in sanitaƟon I think 

you said. Which end of the water are you on? First of all, the front end where 

we all drink it, or the back end where we dispose of it. 

Interviewer The whole system. So at the moment, in the UK water system is kind of split, 

so the water companies are split with the water side and the wastewater side 
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and the regulaƟons are very different for those two things. There is an 

aspiraƟon towards integrated water planning, that’s not really coming through 

at the moment if I’m being completely honest, but there is a need within 

catchments to have a more holisƟc view. So, what I’m looking at is a river 

system, or I’m calling it a surface water system because I’m including lakes in 

there. And this includes the whole of that system from headwaters through to 

the estuary. It includes all of that and all our relaƟonships within there. I am 

having to bound that system in some ways, so the soil environment is an 

external system as are groundwater and air quality. But I am looking at the 

relaƟonships there are between those systems and the surface water system. 

Member5 Where does social equity figure into this? And in an extreme case when we’re 

in a pressure situaƟon, how does that play out in a developed country like 

England. Where, you know you don’t have these, I’m assuming, infrastructure 

gaps like we have in America where even though preƩy developed we’re a 

huge area and we have outlying regions that are very rural and undeveloped 

or underdeveloped. They get dissociated with the mainstream in 

infrastructure by big business interest someƟmes and so the central valley 

ends up having towns where the groundwater is being taken up by agriculture 

and their taps now are not funcƟoning. This is a problem here. But I’m trying 

to figure out what does that look like in England and you’re concerned with 

and I’m trying to get my head round the problem state 
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Interviewer Within England and Wales the abstracƟon licensing is governed by the 

environment agency and natural resources wales. So, they determine who can 

abstract water from where and what are the maximum limits. There is a 

degree of this compeƟƟon you menƟon between whether water is used for 

industry, agriculture, energy producƟon or domesƟc use. It’s not as extreme 

as in America although I think in a few decades from now it could be in certain 

areas, parƟcularly in the South East of England where there’s big concerns 

around the availability of water in the future 

Member1 The problem you’ve got is that administraƟon boundaries almost never 

coincide with hydrological boundaries. Therefore, like it or not, and that’s true 

of any country in the world. Therefore like it or not the mulƟple agencies have 

to collaborate which is not something they do naturally. It’s the exact same 

problem that I see in disaster resilience where the resilience of a city is 

absolutely never in the hands of a single agency. And you’ve got mulƟple 

pieces of criƟcal infrastructure that might be in the hands of different private 

sector organisaƟons. You’ve got mulƟple government bodies. You’ve got 

mulƟple civil society bodies. You’ve got a huge concern for social equity in 

that. And actually with the problem you're looking at is not a million miles 

from resilience in the wider sense, anyway. You know. So a liƩle parable about 

how it might work. And[Member2]’ll be familiar with this way back. When Ibm 

was doing Smartwater. we were piloƟng a Leak DetecƟon technology in 

Sonoma County Water Agency, just north of where [Member5] is now. and we 
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were working with Sonoma, which is a water wholesaler and a bunch of retail 

smaller water agencies that were the retailers for towns and places like 

Sonoma. Santa Rosa. I can't remember the other. And so on. 

We were working with those agencies to get them to collaborate on leak 

detecƟon, which was to their mutual benefit, because this leak detecƟon 

would have worked on the infrastructure that they all shared, and we were 

trying to work with them at the same Ɵme as they were suing each other over 

water rights. And interesƟngly, we found ourselves in the posiƟon of being the 

neutral broker. They talk to us where they wouldn't talk to each other. and 

eventually we hit a soluƟon with them that they wouldn't share informaƟon 

with each other. They were just never going to do that. 

So we said, would you send the informaƟon to us? If we tell you what to send, 

would you send it on a schedule to us at the central Point? We'll aggregate it 

and give it back to everybody, and you'll all get back more than you gave. 

because we've done the aggregaƟon. And we were copying a model that 

actually was applied first again by Ibm in Galway Bay, in the west of Ireland, 

where they had a similar issue, where nobody would talk to each other, and 

in that case it was the Marine InsƟtute of Ireland, stepped in and said, This is 

damn stupid. Can we agree to share data? And then, at least we can. The 

poliƟcs proceeds on the basis of a shared basis of data. We can sƟll disagree, 

but at least with disagreeing on the same data. And this, this is what we're 

trying to achieve with Sonoma. And that's how I proceeded. We got them to 
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agree to supply the informaƟon. And it really got me thinking about the 

poliƟcs of informaƟon layouts. 

the poliƟcs of informaƟon. You could engineer a situaƟon where everybody 

who provides informaƟon gets back more than they gave therefore it's 

worthwhile to do it. it can work but that's so rare is the thing, you know. That's 

the problem. Because other than that collaboraƟon is, unless somebody's got 

legal mandate hanging over their heads, you know, like an anvil on a bit of 

rope or something. CollaboraƟon like that’s an unnatural night for an 

organizaƟon. They just don't. 

Member5 So that's an example of a soluƟon. Bryony, How does that bump up? Well, I 

think I'm starƟng to get a handle on the problem statement. because you did 

address that aŌer I asked you the last Ɵme. But I guess I'm curious to know, 

like what [Member1] was just describing as an example of a soluƟon around, 

you know, sharing informaƟon for the greater good, and it sort of generates a 

posiƟve, not a feedback loop, but it's a win win, right? And so I guess that's an 

answer. But what's the quesƟon like, how does that? How does that feed into 

what you're trying to do, or, you know, connect to it at all.  

 

Member1 Could I have a shot at? ArƟculate the problem statement we were solving. 

which is.and this might be what Bryony is aŌer. It might be some, some, you 

know it it might not, but it might help. The problem we were solving was, how 
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do you get organizaƟons to collaborate around the management of a wider 

resource in the case of Sonoma County Water agency. It was a shared water 

infrastructure, but it could as easily be a watershed or some hydrologic 

system, an aquifer, let's say the Ogallala Aquifer in the Midwest and so on. 

Right? So it could easily easily be. That is, how do you get organizaƟons to 

work across the boundaries between them without actually forcing them to 

dissolve the boundaries between them, because obviously, they can't 

suddenly become one organizaƟon. That's not gonna happen. How do you get 

them to work together. That's, you know, it's where poliƟcs meets informaƟon 

systems, if you will. 

Interviewer Yeah, yeah, there is an element of that. and is also the case that so within. 

Within the UK. That there is water pricing is almost a flat rate. and some 

people are metered. A proporƟon of the populaƟon have water meters, and 

so pay for the volume that they use. But it tends to be the more affluent 

people that have water meters and the less affluent people don’t. And 

essenƟally they pay the flat rate. So the proporƟon of their income that is 

spent on water is very variable across the populaƟon. and for a proporƟon of 

the populaƟon that then Ɵps them into water. Poverty. 

as defined by the UN. So even in a country as rich as England there are people 

in water poverty who can't afford to pay the water bills, and there isn't 

sufficient kind of social support to allow that. 
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Member2 Oh Bryony I've got story from Peterborough addresses exactly that that kind 

of thing. We were using Google earth to visualize the city data. So it was all 

about kind of smart ciƟes understanding the system that you're in. And we 

looked at the water meter data which households had got water meters, 

which ones didn't. and we presented that informaƟon on a map. But then we 

flicked on and off the fuel, poverty, data. 

and there was an exact match that said, If you haven't got a water meter, 

you're very likely to be in fuel poverty. The conversaƟon then ensued about 

well, if the water company could encourage people in those areas, specifically 

target them to take up water meters, that would reduce their income and get 

them out of fuel properƟes. Okay, a liƩle bit. But it's that kind of thinking. And 

that was only possible because we were able to visualize 2 disparate sets of 

data 

on the same Google Earth map. And I think to some of [Member1]s points, 

the 

presenƟng the data on the wall enables people to collaborate around solving 

systemic problems as opposed to siƫng across the table arguing, well, I'm 

doing this. You're doing that. Yours is one mine's right and nothing, no 

progress happens. By visualizing it you create this, the new space on the wall 

that enables people to understand how a system works and invent new 

soluƟons that oŌen, like this one, cost nothing. Both parƟes gained. And then 
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about 30%. But the reason that there is acƟon taken there is because the leaks 

actually 

impacted telecom and electric infrastructure. And that's why they decided to 

fix it, not because they're losing money on water. It's a waste of water whatnot 

it’s because it had some impact on things that actually did cost money. 

Member1 So you've got a. You’ve got a situaƟon where you're obliging people to 

collaborate over a resource that historically, has never been valued in line with 

this actual worth to mankind. The diamond water paradox. And yeah, 

absolutely. If water, let's say, was as valuable as oil. you can bet your ass there 

would have been more wars about it, and there would be more collaboraƟon 

about it, cause it would be it would. It would be more worthwhile either the 

war or the collaboraƟon, one or the other. Right? But it isn't. It's just this stuff 

that's there in the background. Everybody takes for granted. Nobody values it 

properly unƟl it acquires some addiƟonal value, like telecoms systems that is 

knocking out. And the phone company gets pissed off and says, Hey, can we 

fix  

Interviewer Or unƟl you have, year aŌer year of droughts. And suddenly, it's impacƟng 

people's lives.  

Member1 Yeah, that would be here. Yeah. The the worst thing that could have happened 

for water management in California was the wet winter we just had. because 
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people will think the problem's fixed, and they'll go back to their old aƫtudes 

because we had the one of one of the weƩest winters ever. 

During the drought people will start to take water management and non-

revenue water and water rights and all that stuff seriously. And now I reckon 

they're probably gonna stop. 

Interviewer Well, we've got a lot of xeriscaping pride efforts in residenƟal lawns here, but 

it tends toward the affluent just like solar. a lot of solar installaƟons. But guess 

what it costs a lot of money to put that stuff up, and you get a Federal tax 

credit when you do it. Which again, the wealthy are smart about that stuff, 

and have the wherewithal to go aŌer it. So they do it. But they're the people 

who can afford to do it. 

And yet it's a Ɵp of the iceberg problem right? Because most people can't 

afford it. 

Member1 And again, we see that with disaster, resilience over and over and over again, 

the people that live in the most dangerous places tend to have fewer 

resources. They are less able to make those homes and lives more resilient. In 

the first place, they got far fewer resources to recover. And that's true in the 

Bay area. What you think about the so called Flatlands in Hayward and San 

Leandro. Which are gonna be the places that get level when the Hayward fault 

goes. And it's true all over the world. That is probably true with water 

management in different places as well. You've got this equity issue shot right 

through the whole thing. You know, and it's as true, I think, of water 
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management as it is of any other, any other good or service, you know, 

different people, you know, road pricing. It affects different social groups in 

different ways. 

Member5 Bryony, what do you? What do you want from us, Bryony? 

Interviewer So I think it would be helpful if I showed you the visualizaƟons that I've 

generated so far. and we start talking around them, and I've got some 

quesƟons around them. Okay? 

So in terms of kind of data visualizaƟon. I'm looking at developing 

indicators and visualizing those on GIS. I'm not quite there yet, so I will show 

you 

at the moment my kumu maps. So these are very zoomed out, and the system 

maps that I'm looking at just to give you a bit of an idea. So this is from an 

environmental perspecƟve. So what does the environment or the ecological 

systems? What do they need from a river system in order to funcƟon properly 

and to thrive. 

This is from a society point of view, and then this is from the economic point 

of view. 

These 2 [environmental and societal], I would say, are fairly straighƞorward. 

quite complex. But the relaƟonships are causal. And there are that there's 

scienƟfic research that backs them up and supports them and evidences those 

relaƟonships. However, since those relaƟonships from an economic point of 
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view, because also, I'm looking into alternaƟve futures. The economic policy 

framework could vary and could change. And that's why this is causing me 

more of a headache. Basically because. although we could look at or I could 

look at the policy economic structures that are in place at the moment. and 

what that leads to, what behaviours that leads to, what influences that has on 

a surface water system. and that then wouldn't they be translatable to an 

alternaƟve future where a different economics framework was in place? 

Does that make sense? 

Member1 So? Surely the art and science of this thing is finding alternaƟve ways to value 

water while we wait for the law of supply and demand to boost the value of 

water itself. 

Which you will eventually. Just as an example, Bryony, wildfires right? A 

hydrated landscape is a hell of a lot more resilient to wildfires in a than a 

desiccated one and one that is in drought. Well, that has a value. 

And you know, that, could that reasonably be computed? The nature 

Conservancy recently did some work on ecological forest management 

pracƟces and the potenƟal impact in reducing wildfires. They did a case study 

just north of Tahoe and they found, you know, significant gains to the point 

where wildfire insurance would become feasible again when it was rapidly 

becoming impossible to get. That was about thinning undergrowth and all that 

kind of this but the same principle applies. If you hydrate the landscape, if you 

re establish surface water flows, riparian zones, and so on and so forth. One. 
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You've got a lot fewer dead trees will become fuel. but also the hydrated areas 

themselves tend to act as fire breaks and there's a lot of a lot of empirical 

research to that. It's just that nobody has ever Ɵed that together, and said well. 

If I reestablish this riparian zone, X percent less likely to have a wildfire that 

needs to translate into Y percent insurance premium reducƟons and over the 

over the long term, it will translate into Z percent loss of economic acƟvity. 

You know, there's there's a whole bunch of calculaƟons like that. And then, 

similarly, with drought. Water's not valuable, not valuable, not valuable, unƟl 

all of a sudden it is. 

And you can see that the price of water rights is going up over a period of over 

a period of Ɵme, which sort of starts to reflect that. But there are other values 

as well like. If we stop pumping water out, the ground will reinflate their roads. 

So the central valley, you know, might actually start to come back up to the 

level it was when we first got to this country. Right now. It's about 14 feet 

below and everything keeps breaking. 

That has a value if you're prevenƟng that from happening, although I guess it 

would break again if you repaired it to deal with it. It’s gonna break again when 

you liŌ it back up the 14 feet. But you know all kinds of addiƟonal values like 

that. 

You know. Another great example is the Salton Sea which is drying out, and 

these all the people who live around it face with a prospect of breathing alkali 
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dust for the rest of their lives, which means the rest of their lives are going to 

be damn short. 

If you can re-establish the Salton Sea you know you've saved massively on 

healthcare costs, quite apart from the actuarial value of a human life. You've 

saved massively on their healthcare costs and you've re established what used 

to be a thriving tourism industry down there as well. So it's for me the art and 

the science of this thing, as I say, given the fundamental situaƟon that water 

is undervalued, although that is changing, it sƟll, is to look for all the addiƟonal 

values, all, all the co benefits, if you will. 

 

Interviewer So essenƟally looking at a mulƟ capitals, approach so, looking at all those non 

moneƟzable or indirectly moneƟzable value that we could generate through 

water 

Member1 Yes. yeah, yeah. I'm making that work exactly what you just described. Work 

requires informaƟon to be shared. which is, you know, where we came in? 

Yeah. And so 

Interviewer From a from a water industry point of view, that is an externality, that they 

don't have control over, or they have some degree of control over but not total 

control over. 

So, what I'm trying to show in these system maps is: what are the relaƟonships 

if we are truly pushed by our government to a GDP economic growth. a very 
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simplisƟc economic growth model How does that manifest in terms of the 

surface water system. And the alternaƟve to that is a mulƟ capital's approach. 

And the alternaƟve to that is a donut economics or planetary boundaries 

approach. 

Member1 I'm not sure that there is that much difference between the mulƟ capitals 

approach and a simplisƟc economic approach cause. At some point those 

mulƟ capitals are actually gonna get valued. And they are actually going into 

a basic equaƟon, which is exactly what the European Union, for example, is 

going help another on all of the environmental direcƟves in the US. As well. 

So eventually, that and the quesƟon is whether they'll converge fast enough 

to save us all. 

Interviewer I think that's it. So from my understanding of it. 

So if you, if you pursue a mulƟcapital's approach, you could sƟll be pursuing 

economic growth. it's how you define what that growth is, and how you 

calculate what growth is. That could sƟll mean that in the short, to medium 

term. or in the medium term, you are exceeding planetary boundaries. And 

it's at what point does looking at mulƟ capitals bring you within planetary 

boundaries?  

Member1 Yes, so can we do it fast enough 

Interviewer Yeah, okay, good. I understand this excellent yeah. And so in terms of looking 

at foresight. Sorry, I'll close this. I don't think we need it. 
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Member1 No, this, I think is inspiraƟonal, actually leave it 

Interviewer So in terms of the futures analysis I'm looking at this is transposing us. And so 

not looking at trends. We don't have the data to be able to look at trends. I 

don't believe, across all of these systems. 

But it's transposing a sort of 80-100 years into the future, and saying, well, if 

we live in a future where x, y, and z are happening, then this is what happens 

to these system maps. These relaƟonships are the ones that happen. These 

ones disappear 

and don't happen. and does that enable us to thrive as a society and as an 

environment or not. 

And then so there's 4 different alternaƟve futures which are extreme, they're 

plausible, but they are extreme versions of a plausible future. So they extend 

between sort of market forces, driven approach, a very strong sustainability 

approach. And a Fortress World so you have the rich it in in some areas, and 

then the poor majority everywhere else in an environmental dystopia 

Member1 StraƟficaƟon you mean 

Interviewer What I'm trying to show with these system maps is kind of how all those 

alternaƟve futures could manifest, and each of these system maps will be 

varied to look at those different opƟons. The purpose of this meeƟng, we'll 

get there an hour into it, is to say all these system maps complete enough that 

we could look at different alternaƟves. 
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Do they sufficiently represent the relaƟonships from an economic 

perspecƟve? 

Member1 I'd say the instant reacƟon is, they're too complete. You've got too many 

variables there to tease out the major differences, I would have thought. but 

that's 

that's just an instant reacƟon 

Member5 If they were, if they were complete. What does that mean to your research? 

And if they aren't complete, what does that mean to your research? 

Interviewer So, if it is a valid representaƟon of the system then I can start playing around 

with the futures analysis. seeing how that changes these relaƟonships 

and then test it. So you have a test catchment to test it within with a 

transdisciplinary groups that are acƟve in that area to test it with it. 

Member1 Something else you might want to think about. And this is just a completely 

orthogonal thought, are you familiar with the movement for the rights of 

nature? 

Interviewer Yes 

Member1 Yeah, I mean, so just looking at that. That might be another scenario. You know 

that people. So they've done that with the Klamath River in California. 
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Giving it its own legal voice. To exercise that voice for it, but it counts, you 

know, the they've been doing that in New Zealand and various places in LaƟn 

America. Chile, I believe for a while. 

I'm not sure how that would change some of the variables here, or is one of 

the scenarios, or one of the soluƟons, if you will, that What it would actually 

change? Will it actually drive the kind of choice that we need? I don't know. 

That's what seems to me it'd be worth invesƟgaƟng with it. 

Member3 You know something. I was always kind of disgusted with Las Vegas. Nevada is 

just being just a Cadillac in a desert, and just totally ridiculous. But then I read 

an arƟcle a few years ago in the New Yorker, about how there was a push to 

privaƟze water in Las Vegas, and there was one woman on the municipal board 

who said, No, no, we can do this ourselves. And so they made a concerted 

effort to stop leakage and dissuade anybody from having lawns. And Las Vegas 

grew by 50%, but they use the same amount of water. and which is an 

astonishing achievement. And so instead, I went from disgust to actually 

admiring the municipality there that actually got their act together and did all 

these things that that made a huge difference. 

Member1 If it's the woman the woman I'm thinking of, I can't remember her name. She 

was a singular force of nature. I've met her a few Ɵmes. Anyway, she's reƟred 

now. But so yeah, yeah, yeah, you're exactly right. The problem, though the 

counter-argument of that is yeah. But like, Power's sƟll running out.. 



323 
 

Member5 So say, you don't really need Las Vegas. It's very impressive, but it's sƟll a 

desert. There's not any water there. There aren't supposed to be people there. 

Member2 Bryony, can. Can I make some suggesƟon about the visualizaƟon. So it might 

be 

that your aim is not to design or find soluƟons. but to create the environment 

which soluƟons can emerge 

Interviewer Yes, that’s exactly it. The idea of all these visualizaƟons and the research as a 

whole, as as a whole of body work is not to say. This is where we want to get 

to. And this is the pathway to get there. because there's lots of local 

differences that need to be applied. It is to provide the tools so that individuals 

in those local areas that that need to be involved in those conversaƟons can 

have their views represented more equally 

So, within my work history. I've worked on projects where we had regulatory 

requirements and Water Framework DirecƟve to provide X level of treatment 

across an area. And on going to that area and speaking to local stakeholders. 

they say, well, no, that's not the problem in this area. The problem is, the 

floods wiped out the soil around the rivers and people's homes. And that's 

what we want 

to invest in. We want to invest in flood resilience not in improving water 

quality. Being able to have those conversaƟons more equally to bring those 
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issues to the forefront where there may not be, as they engage local 

stakeholders and be able to 

to have a more holisƟc view over what should be done within a river 

catchment. 

So, not deciding what it should be but to be able to have a more holisƟc view 

of how it the problem should be arƟculated and then approached. 

Member2 There might be an occasion with these visualizaƟons. Say, well, this is how the 

system looks at the moment. And I've sent you some videos that we did of 

work in people. And then being able to say, well, imagine if this was in 

California, and they've got these problems and these resources and these 

water stores and these canals, this the system might behave completely 

differently. Because I think what you menƟoned about future scenarios. Not 

only do I have to use the visualizaƟons to solve today. 

But they've got to solve the equaƟon for climate change, for energy use, for 

future polluƟon. So for, all the issues flooding and food security. and they 

they've got to have a way of saying, Well, if we did have a drought for 6 weeks 

then our system isn't resilient. Or if we did have rainfall of this intensity, then 

this is what would happen, and they can get a kind of future scenario out of 

the visualizaƟon that worries the heck out them. 

Member5 I was going to just interject here that this is reminiscent of another pivot 

project effort 
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that I was briefly working on called Democracy 2.0 

Member1 Right 

Member5 Bryony, you haven't really been hanging around pivot projects much, have 

you? Are you familiar with what I'm talking about? 

Interviewer No, I'm not. So. I was involved in the water pivot projects group. But yeah, 

because of young children, and it's not working on Friday. Not very aware of 

what else has been going on. 

Member5 Okay, well, what? What's interesƟng to me? That's the side note is, there's a 

resemblance here, I think, in the social dynamic in respect of what D2.0 is 

working on, where they're basically trying to create a second UN charter for 

the United NaƟons. 

Yeah, it's very ambiƟous, and they have people from Parliament involved, and 

people who in are involved with the UN. And so they've got quite a powerful 

team working on this. But what they're basically observing is that even though 

the United NaƟons is meant to be a round table of equals to develop UN kind 

of policies that affect everybody. The fact remains that the wealthy countries 

and the powerful countries and the populated developed countries have a 

more equal say. And so. as a result. The people in the southern hemisphere of 

the world, you know, tend to get overlooked. you know, by and large, because 

the northern countries make the policies on things that affect the southern 

countries disproporƟonately, badly. For instance, right? And so 
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You know the world has historically been a shiƩy place. It's sƟll a shiƩy place, 

and is perpetuaƟng itself through the through the water situaƟon. 

Interviewer What a lovely view of the world 

Member1 Oh, okay, it's a beauƟful place as well. But you know what I mean. Yes,  

Interviewer Yes So are you looking at this bit over here [referring to system map on screen]  

Member1 No, where you've got social equity further to the right of whether you've got. 

That's a cause as well as an effect. Right? 

Interviewer Yes, it is 

Member4 So, you know, going back to your original quesƟon, and then this may be a 

liƩle skipping over some other things, but so depending on who you present 

this to, or who uses it. I assume you wouldn't necessarily need or want to show 

everything like I can imagine some stakeholders would just be interested in 

part of it. Part of the challenge is always aligning the poliƟcal and the 

administraƟve. 

And on the poliƟcal side, I think they have paƟence for about, you know, 3 

bubbles, and the administrators might, you know, be interested in more. So 

finding some way, I think you know. [Member1] alluded to the fact that there 

are a lot of variables there. I mean, I don't. I don't think they're necessarily too 

many, because the world's a complex place, but depending on who you need 

to explain it to you may need to simplify.  
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Member1 Right, that’s my point, there’s got to be a base map that’s got in all in. I'm sorry 

I didn't mean to say, take this stuff out, I meant to say you'll need another level 

of abstracƟon before you start trying to take it to policy makers. 

Interviewer Absolutely. So, yeah, these are the base maps. Everything is meant to be there, 

and my plan, if it works, is that when these are then taken forward to a given 

catchment. So if they were used in, I don’t know, the Windermere catchment. 

And someone or a group of people would work through them, in a 

collaboraƟve workshop seƫng, and say, this is relevant, this isn't relevant. 

We'll turn these nodes off. We'll turn these nodes on And then we have a 

refined map that is represenƟng that catchment. and then that is more able 

to be used as a tool to convince others. So, the idea is that these base maps 

are developed in a collaboraƟve seƫng in order to generate the tools that are 

then used to influence policy, investment choices, etc., etc. Is that kind of what 

you're geƫng at? 

Member1 Yes. I’ve got another comment to make but I see[Member2]’s got his hand up 

as well. But I have another comment to make in a minute that I’ve got to drop 

off. 

Member2 I've been learning lately about the science of governance, and one of the 

principles they advocate is that almost every problem that society's got is a 

governance issue. 

And I think what you've got here is a kind of complete governance map. 
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It might not all apply. but it's a start point from which you can say, well, which 

of the important nodes. What do we need to focus on? Where are the 

intervenƟons in terms of governance policy? CollaboraƟon? And I think that 

enables you to kind of boil down to the most important things in your 

catchment. Does that make sense? 

Interviewer Yes, Yes it does 

Member1 Sorry. The point I was just gonna make before I have to drop one of the really 

interesƟng exercises, Bryony, you could do if you've got the energy in the Ɵme 

is to go through each one of the different enƟƟes on this map, and ask yourself 

how many of those can, or at least the arrows. I guess you say how many of 

those can be calibrated. How many of those could be measured? 

And how many of those can be in turn valued so that would work towards a 

numerical model of what's going on. There'll be some that you can't. There'll 

be some that might have effecƟve proxies. I'm just doing a bit of work on the 

disaster resilience front at the moment, trying to come up with proxies for 

social connectedness. Social connectedness shows it has a huge influence on 

the outcome of disasters and there's a long literature, including incidentally, 

[Member3] in Chicago, the Chicago Heatwave, in 1995. The differenƟal death 

rates that occurred across Chicago, and different areas were driven by the 

propensity of people to check in on one another, and the degree of social 

cohesiveness that existed in each of that area, and that was independent of 

economic status. By the way. There were a bunch of proxies you could come 
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But it doesn't mean you can't study it and understand kind of what kinds of 

things might emerge, or, beƩer sƟll, create visualizaƟons so that it can adapt 

before it gets too bad, because it knows how the system is behaving. 

Member5 Yeah, right? If you played it out 50 Ɵmes, you'd get 50 different end states with 

the same iniƟal condiƟons. So and they would be predicƟve views. 

Yeah, and so predicƟve value is 0. 

Member2 Yeah, that is, it's even if you've got something that you can just say, well, we've 

got all the signals that suggest it might be a drought coming up. Then that's 

quite useful. It doesn't have to be a predicƟon of a drought. It's just, we know, 

in a system like this drought condiƟons happen when these 3 things occur. 

Interviewer And that's why I've opted to look at foresight. So that's so sort of jumping, 

jumping into the future. So you could say that in in a given future climate 

breakdown has happened, and we know that floods are going to be more 

severe. We know that droughts are going to be more severe and more 

frequent? How does our exisƟng infrastructure cope with those pressures as 

it stands now? So how do we make decisions now to become more resilient 

into this range of potenƟal futures? 

Member2 Yeah, I love the word foresight. It's good. 

Member5 So really, this is a problem. 

Now, I'm I'm geƫng it. So it really is less in terms of this group of people you've 

assembled. This is not about water and water management. This is about 
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decision, support tool creaƟon. and design, and you know you led with that. 

And but now I I've got it. I'm a day late in a dollar short. But I get there 

eventually. 

Interviewer I have realized as well that because I come from a sort of chemistry 

microbiology background, I describe everything in those terms, and they don't 

make sense to other people. 

Member2 The chemistry and biology term that I think might be quite useful is this, would 

metabolism because it. I think people don't look at the water system as a 

metabolism. It's just like you. blood circulaƟon system. And and that analogy 

between a healthy organism that's got enough water to funcƟon and an 

environmental water system, I think would work quite well. Yeah. 

Interviewer yeah. 

right, I'm gonna go back to my prompts of what I wanted to ask you  

So, as part of the kumu maps that I have been looking at the system maps one 

of the branches, which I don't know if you saw it was around public services. 

and just as a quesƟon to start us off with, it is kind of how much do you agree 

that public services enable wealth or value creaƟon, which in turn support a 

healthy and available workforce and environmental improvements that 

support resilience. It is quite a long quesƟon. So in essence, do you think that 

public services, so the provision of public services enable us to have a 

populaƟon that forms a healthy workforce. 
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Member3 yeah, you know, that's the goal. But whether or not that's perverted at some 

point or 

interrupted is the problem. But I think that is the best way to go and not to 

privaƟze something so public services should work, and we should put a lot of 

emphasis and resources behind to make sure that it works. 

Member4 Yeah, I mean, it's difficult to argue against that statement, you know, even for 

hard, right conservaƟve. There are you know, there are there. There's a patent 

office and that enables kind of innovaƟon and growth. And that's a public 

service. And there are roads and highways which are public services. And so 

you know, the statement, does public services required for a you know, a 

healthy economy, I think most people would say, yes, I think the quesƟon is 

more, where does that end? 

And I think that's where the debate is. Where does the public service need to 

end? And where does the where is the private provision of the service either 

more innovaƟve or efficient, or you know, whatever the argument is. and I 

think in water, that's where you have a huge diversity of answers to that 

quesƟon, you know, in some places like where I am, the enƟre chain is public, 

I mean, there's no, there's no private provider, there's no private distribuƟon. 

There's no private sale, there's no private, not. There's nothing in water that 

is private, all public unless you buy boƩled water, in which case that's private. 

But you know the rest of it's all public, and then in some other places it's much, 

you know. There's much more of a mix system. So I think maybe your diagram 
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might help determine. You know where the you know what the impact is of 

having private or public and maybe part of it depends on whether you need 

innovaƟon to get yourself out of a rut, or whether you need to fix an equity 

problem. And if you need to fix an equity problem. I'd argue well, there, you 

probably want to tend towards a public system. And if your problem has to do 

with the innovaƟon. Then maybe the private systems, the best way to go. I 

mean, that's a huge generalizaƟon that may not apply everywhere. But that 

that might be an argument that some people would be 

comfortable with. 

 

Member5 I wonder about looking at the counter case. The you know we all sort of 

intuiƟvely understand the value of public systems and public works and 

infrastructure to some degree right. And it's just a maƩer of where on the 

spectrum, that is. 

But what if you took the extremes? If nothing were public. it was all privaƟzed. 

What does that look like? How does that play out from a social equity 

perspecƟve. And maybe there's a correlaƟon with GINI coefficients and 

different naƟons and the level of public private infrastructure in those. 

Interviewer I think there's also a quesƟon there of what is what is private infrastructure 

and what is public infrastructure? So my my water company is a private water 

company. It's been privaƟzed for most of my life. But having worked for that 
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motor company almost everyone there their role was to deliver a public 

service, and that was the philosophy of the company.  

Yeah, I think there's there's 2 different sides to it on there. So there's 

privaƟzed, like we think of a large corporate private organizaƟon. and there's 

privaƟzed, and then 

but have a statutory remit.  Which obviously is not working all that well in 

England at the moment. But the yeah. The kind of the philosophy of the 

company is rooted in public service, because all the people that weren't in 

them when they were public bodies sƟll work in them when they were private 

bodies. So yeah, it's 

it's a blurred line , I think. 

Member4 And there's the amount of regulaƟon that they're under, which is also gonna 

have an impact. Right? You could have public opaque, and then you can have 

private, and then you can have regulated private, and the degree of 

transparency of you know how those that regulatory framework, or whatever 

guardrails are put in is gonna determine. You might have something that's 

noƟonally private, but is so regulated that maybe it's preƩy close to being 

public. 

Member3 We call those public uƟliƟes in the US. And and you know our electric company 

is one for sure, and it's regulated. And there's supposed to be transparency. 
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hybrid models, what governance do you need to be able to do some of these 

things? 

Member3 Well, so here's an interesƟng idea. Because if you take the Internet as an 

example? 

our digital exhaust is harvested, and moneƟzed. What happens to the 

wastewater and the grey water that are is limited comes out of our houses. Is 

there a meter on that, or only a meter on the water coming in? So if the water 

going outward metered, then there would be a known contribuƟon of each 

household. That could be kind of balanced somehow, or at least monitored 

and assessed. 

Interviewer Yeah. And also that enables you to look at the value, the potenƟal value of 

wastewater or rainwater as a an alternaƟve or resource. rather than 

considering it all the waste which, historically it has been. 

Member5 It seems to me like this, this water meter set up, you guys, have 

I wonder whether that's enforced poverty, another vector for enforced 

poverty. You know. because if you're being charged a flat rate regardless of 

what you use. then not only are you disincenƟvized to use less. but more 

important. You have no ability to modulate how much you're paying, based on 

deciding you want to use less, or you're a family of one, not a family of 4, and 

inherently you do use less, or you don't water your lawn versus you do, or you 

don't have a lawn. I mean, there's so many variables. Well, you know, it's not 
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in our economic interest to install a water meter at every property. So we're 

gonna charge some people a flat rate unless they pony up for the meter. It's 

like that, to me seems socially inequitable. 

Interviewer So within UK you can volunteer. and it is fiƩed free of charge. So it's fiƩed at a 

water company's charge. Cost them, and also most of the water companies 

have a policy that 

if within first year, 2 years, 3 years I can’t remember what it is, and it probably 

varies. And if you don't save money on a water meter compared to what the 

flat rate would be. You revert to a flat rate, and they take out water meter. or 

they leave it in, and just don't charge you based on it. So there is that. But the 

take up has been unequal. 

So the take up of water meters has been largely by more affluent people. 

people who are in larger properƟes but are single occupants or couples, rather 

than large families living in small properƟes. 

Member3 How much does the water meter cost cause I can't imagine that it costs a great 

deal of money. We just had ours replaced a few years ago. Our municipality 

wanted to get one that could be read digitally, you know, outside the house or 

something. 

So the guy put it in and took like a half an hour and was off the door. And it's 

not that big, so I can't imagine. It does seem like it's more of a cultural 

impediment for people with not a lot of resources than it is a financial one, 
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especially if the company is gonna pay for it. So what are the what are the 

impediments that are keeping people of less resources from geƫng these 

water meters? 

Interviewer It is a lot of it is an assumpƟon. 

So within. So there's been some studies done in different parts of the Uk. 

Mainly the south, east of England. where they've tried to work out why, there 

hasn't been uptake 

of metering, and it is a fear - people are saying, We're fearful that if you put a 

water meter on our suddenly my bill is going to go up to twice what it was 

previously. or something like that. 

Member3 So those populaƟons trust in Chicago. There was a issue about blood pressure 

and heart aƩacks among African Americans, and you know, on the South Side. 

So what they started to do where health workers were partnering up with 

barbershops, because that's where they knew that especially black males 

went for haircuts, and they trusted their barbers, and when the barbers 

learned about blood pressure, and how what an indicator that was! They 

started working together and built trust. So people were going in for, 

especially people in their forƟes, fiŌys and sixƟes geƫng haircuts, they'd say, 

let's take your blood pressure to. 

Member5 That’s awesome 

Member3 It's working. So I think if you can find some common trust 
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vehicles that people can latch onto. That may help that that situaƟon and 

breed more trust. 

Interviewer Yeah, there's also the case of Ireland. Where the water payments had been 

through taxaƟon and it had been a hidden cost. People were unaware how 

much they were paying, and then there was through European legislaƟon they 

had to make it apparent how much people were paying. And there was a 

decision by the Irish Government that they were going to install universal 

meters across the whole of Ireland, and there were protests and there were 

legal cases sought, there was massive rebellion from the populaƟon that their 

free water was being taken away, and suddenly they were going to need to 

pay for it. 

And Irish water installed meters all over the place that already installed all the 

meters in order to and to enable fair payments, and the upshot has been that 

they don't have a water meter. They don't have water bills. 

They have an itemized part of their council tax. I think it's part of their Council 

tax bill, or similar sort of taxaƟon Bill, which is for water. 

And if they are found to be an excessive water user that's invesƟgated, and 

they may need to pay a premium. And but yeah, the distrust there from the 

government and the view that previously it was free where water's never free 

Member2 unless you have a well. There is a digital exhaust thing that I found interesƟng 

from my online water meeƟng. I could tell who is in the shower in our house. 
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And they thought, Yeah, we're in a water stressed area but we’ve got one of 

the biggest reservoirs in Europe. And we pointed out that there's a big pipe 

from there to London. 

If there's a water stress problem, you're not going to get it. London's gonna 

get it so. And they didn't even know that they didn't get the water out of 

Rutland water. They got it out of the River Nene and the River Nene was 

feeding Rutland water. So the water metabolism that I sent to you explained 

that. And they had one water treatment works that fed the whole of the city 

and if that was out, that’s it they’re stuffed so that from a resilience point of 

view that was quite significant.  

Just one slightly different thing. I don't know if it's relevant in in this 

conversaƟon about visualizing but every one talks about cold water. whereas 

hot water is one of the biggest problems the world's got just either heaƟng or 

even chilled water and air condiƟoning and the amount of energy consumed 

by society heaƟng water up. I did try and convince Thames water that there 

should be a hot water supplier. 

and manage on behalf of other people, measuring temperature and volume 

at point of source, and then managing kind of the total cost of producing hot 

water. 
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But it just went over their head. It was too difficult. but I think that's part of 

the bigger system that it's not just cold water. Hot water is a big issue. Yeah, 

it's how we use water and and how that affects our lives. 

Member5 Bryony, I'm curious whether anything thus far has helped. 

and as such, you know, is is. do you now have even. You know. Have you 

increased your clarity around how you can best leverage this brain trust you've 

assembled because I feel like you know, we've certainly been wandering off 

into a number of different paths, and each one is probably jarred loose a few 

nuggets that might be worth further pursuit. But you know, in the Ɵme 

remaining, I guess I'd be curious to know where you're up to. 

Interviewer Yeah. So it's certainly been useful. 

In terms of kind of refining the the system maps and and how they're going to 

be used. I'm gonna need to go through our conversaƟon in quite a lot of detail 

and work out which bits to extract and how how to use them. But yeah, I'll be 

doing that over the next few weeks. I do have a couple more areas for us to 

cover. 

We have done quite well on covering what I plan to cover. 

A meandering chat is working 

 

We talked quite a bit about kind of the value of water. And I'd kind of be 

interested to hear your views about the value. We place some water how 
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variable that is across geographies and across populaƟons. But then, how that 

then impacts into ecosystems. 

Don't know if anyone's got any views on that 

Member5 Ecosystems and the impact of water as in the value we place on water as in 

tying up wetlands 

Interviewer No as in the value we place on water and how that impacts ecosystems 

Member4 The value – do you mean price? 

Interviewer Not necessarily. Yeah. So it could be price, or it could be our prioriƟzaƟon of 

water use. 

So are we prioriƟzing water use for economic gain for the producƟon of high 

value goods? Or are we prioriƟzing our water use for domesƟc consumpƟon 

and easing our life in a changing climate. So going back to that heaƟng, and 

cooling of water, and how that impacts us during extreme events, and if we're 

prioriƟzing those things, does the ecosystem suffer, so does the ecosystem 

become water scarce 

Member2 It's interesƟng that I'll see if I can dig out the paper. [Member1] and I have got 

a patent on the 3D water accounƟng. and what it tries to do is, is, say you not 

only need to know the quanƟty of water and the quality of water, which are 

kind of what people do at the moment. But what's the value of water use? So 

if you said, well, the value of water use going through an energy, you know, 
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couple of years ago, where somebody was saying, well, you know, out here 

out West we could use some of that Lake Michigan water. We should build a 

pipeline and start, you know, sucking that put that straw in there and start 

sucking it off, and I think no, no, no, you should never have built that place out 

there, knowing, that was great for the developer. But it's not good for people 

to live in.  

I don't know what's gonna happen in the future cause. Things are changing 

that I didn't that I did not see, you know, and these Canadian wildfires and 

stuff like that, and the jet stream just really bouncing up there. 

So I don't know what's gonna happen to the Great Lakes. But I do think that 

water is gonna be so important. And it's gonna be the criƟcal thing that people 

will go, perhaps to war over from State to State. And that's a that's a dystopian 

future. But as far as the value of it. At some point it could come and become 

extremely criƟcal. 

Member4 if you look at the investments in technology. So this is just, you know, purely 

from an innovaƟon technology standpoint. And where those have happened. 

those are generally happened in places like Israel and Australia have had, like 

major issues dealing with water and well and their rates of non-revenue water 

are like 3 or 4%, because they can't afford to lose any of it. And in places where 

maybe there's more of it, and we think it's abundant. Then, you know, there 
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quit watering your lawn, which I agree, watering your lawn is a waste, lawn is 

a dumb idea. But sƟll, for some people this is a hardship, it affects their 

property value, they may not be able to afford to re landscape. You know, 

there's economic consequences at the household level there. and yet in terms 

of the savings that generates in the scheme of the total water consumpƟon 

rate, it's Ɵny and the big users are meanwhile growing the world's almond 

crop and exporƟng it across the US, and I don't know how far outside the 

country it goes at a very affordable price like you can buy almonds relaƟvely, 

inexpensively, and I love them. But it's a wasteful crop in terms of water and 

it's not necessary, So I think. But that's not the ecosystem, then, unless that is 

the ecosystem you're referring to Bryony. But to me the next level of that is. 

And so how does this affect bio-ecological systems? Is that where you're 

going? 

So, like there you'd look at thermal polluƟon from hydro and electric uƟliƟes 

on riverways and the ocean. You know they use sea water to cool reactors and 

guess where it goes in the ocean. 

And so you end up with these weird micro climates in the ocean around these 

plants that generate all kinds of interesƟng sea life, that it's not glowing green, 

but it ain't the same thing 500 yards away, or even a smaller scale where 

you've got 

Interviewer  Or even at a smaller scale where you’ve got local degradaƟon leading to 

fragmentaƟon of the river system. So you might have a really good habitat in 
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one area, but the fish can't get to it because they can't travel through the 

downstream areas which are degraded. 

Member2 I do think this is where visualizing the environment data and the water use 

data 

at the same Ɵme gives that situaƟon where people go: Ah, it's the almond 

groves that are using all the water. And my liƩle bar graph on Google Earth 

just makes it obvious to everyone in the room. And that wisdom then goes 

well, we'll stop doing that, or we'll just buy all the almond places, it's far 

cheaper than installing a new water treatment plant or whatever. 

Member3 Well, and I totally agree that we should pay for that luxury. And I gave up meat 

30 years ago because of the stuff I was reading about, the waste it takes almost 

1,800 

gallons of water to produce one pound of beef that's 39 bathtubs filled up to 

the top for one pound of beef. I drive around here outside Chicago I see 

cornfield aŌer cornfield aŌer cornfield. 90% of that grain goes to feed animals. 

So, we have a very upside down system about using nature to produce out of 

whack proteins. I think that will have to be reassessed at some point 

comprehensively, so that people understand the choices they're making. They 

may have to may have to have a beef meter, you know, instead of a water 

meter for what they're eaƟng, and how much water that thing uses. 



352 
 

Member5 Where does the water go, though? If they don't grow the corn? You know the 

water is a is a local resource, and difficult economically to ship. So, you end up 

with a situaƟon where, hey? We got all this frigging water, you might as well 

use it for something. 

Interviewer You could grow other crops, couldn’t you, which have greater value? 

Member3 If Ukraine is not able to ship its grain to Africa. That's a survival problem for 

people over there. And you know, either we start shipping corn. But are they 

gonna need corn? Or do they really need wheat and other grains, you know? 

Member5 Yeah, there, you're geƫng into macro economics and global food supply 

chains that are way over my pay grade, it’s a mediaƟng variable 

Member4 maybe there's also just generally a quesƟon about transparency about where 

water is, you know, we're geƫng there with greenhouse gases, for instance. 

So we're trying to understand, you know, the where greenhouse gases are 

generated in your supply chain so you can get to some kind of you know, I'm 

not sure realisƟc is, but you know, net 0. So, somebody who's making a 

product knows well downstream, how many greenhouse gases is it 

generaƟng? How many am I generaƟng, making this product and upstream up 

in my supply chain? How much, you know, GHG has been emiƩed because of 

that. Now, if we could get some of that with water we might have a beƩer 

understanding of the impact of, or the importance of water, or the value of 

water. So the people who buy a bag of almonds probably mostly don't know 

how much water goes into it same thing with the steak or the rest. Now, I don't 
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know how much labeling would necessarily help, but if you start with the 

labeling, and then aŌerwards, once you have the labeling done, or at least an 

understanding of where it is then you can start talking about. Well, you know 

what is the value, then, that we're geƫng out of it. Maybe some things would 

come up where people would think, Well, that really doesn't make sense, is 

it? Really, you know, a hundred Ɵmes more water for almonds than it is for 

lenƟls will. Maybe I'll eat more lenƟls and fewer almonds, or whatever it is, 

even if there's no 

specific cost or price aƩached to that right at the beginning, and then 

eventually, if you decide to put a price on water. At least, you have something 

to back you up. It shows well, here's why we think it's important to price it. 

Because look at the impact on and you can also, if there are some uses of 

water which are you know, essenƟal. For some reason, then you know, at least 

you can make an accommodaƟon for that. But unƟl we have that level of 

transparency, it's gonna be really difficult, I think, for people to understand. I 

mean, imagine having a counter on your tap and on your toilet, and 

just so that you know how much each of those things consumes. We don't. 

We don't have that. We don't have that for electricity. Hi, there! But you know 

some people are starƟng to develop that in you know, in their electric. You 

know panels. So if we could, we could do the same thing as a society for water. 

Maybe that would help us, you know. Progressively. 
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Member5 I like it. I think you know, when you talk about food stuffs right here in the US. 

And I think in Canada they have it, too. Every single thing you buy that's 

packaged has the nutriƟon label on it. So I know how many grams of protein 

and carbohydrate and vitamins and salt, and all this stuff right, I know, on 

every single thing I buy per serving, and to me that's useful now was I'm trying 

to manage blood glucose. So I'm very tuned into this right now, but it occurs 

to me you could see doing the same thing with like a carbon footprint, and 

adding that to the label. I think it'd be challenging, in a way, for some things, 

because depending on how it was produced, or what part of the country it 

was produced in. I guess you just do an average. But, like different things, have 

different carbon footprints depending on whether they need more energy or 

less energy to make them, because it's more warmer or colder. Who knows 

what right? 

Member4 But the difficulty, I think with water is that so? 1 one kilo of greenhouse gas 

emissions doesn't really maƩer where it happens. But if you're buying 

[Member5]atoes that were grown in Israel versus [Member5]atoes that were 

grown, you know, down the road where there's tons of water, then, you know, 

even though they may have the same water footprint, but doesn't really mean 

the same thing,  

Member5 Because they didn't get transported around the world, and they didn't get 

transported around the world with a ship. 
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Member2 I've put a link to. What a free footprint.org, which is kind of the state of the 

art of all these things. So lots of people have thought about those intricacies, 

but it gives a lot of evidence down to the product level. So all of that 

informaƟon is there, it's kind of how to use that. And even we don't really 

know the details in there, and we've been playing in water for quite a while. 

So 

I would have thought a lot of people who well, the average member of the 

public has no idea. 

Interviewer And I think a lot what you're talking about goes back to the idea we put 

forward as part of the the water pivot paper we put together. So that idea of 

how do you account for virtual water? And how do you incorporate the 

damage you're causing at the point where you are using the water, how to 

incorporate that into the price of the product as you as it's then used around 

the world. And that's what builds that transparency of. Well, if we buy 

almonds from California that's got a massive impact. If we buy almonds from 

somewhere else. It has a lesser impact. So it it gives you more consumer 

choice. 

I think, but also it means that we are accounƟng for it, and what we were 

proposing was that there was then a mechanism to pay that back into those 

local ecosystems 

to recƟfy some of the damage caused. 
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Member2 It's interesƟng now with blockchain ledgers that for non financial informaƟon, 

you can do this sort of stuff. You could say those cucumbers have got a water 

footprint of X and put it in a ledger and chip it round the world. Do whatever 

you want, but you can track back to that parƟcular package and prove that 

that one has got X amount of water footprint, so 10 years ago that was almost 

impossible. But now it's quite feasible to track anything and everything, and 

have that sort of trust factor in it. 

Member5 I do know how much my toilet flush and shower uses. By the way, I do know 

we have a digital water meter add on. We have an analog meter, and we 

purchased our own 

digital strap on thing that has an app on my phone, and all I have to do is make 

sure nothing else is running, and then do a shower, or. you know, wash clothes 

and the washer, or whatever, and as long as there's no other water usage, we 

can see very, very precisely what that thing is doing with water. That's kind of 

useful. 

Member3 That's excellent. And I hope that that starts to become more common you 

know, in California that makes total sense. But II think. accountability. You're 

cognizant of that. You probably take your shorter shower when you if you 

know there's a meter. 

Member5 Yeah. And buy the water sense labeled. you know, we just remodeled a 

bathroom, and like, now we have really dual flush, low flow toilets, and low 

flow shower that gives you a really nice shower, even though it uses half the 
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water of the other one we've got, you know. So it's like we are more conscious. 

And it does make a difference. 

Member3 That sort of stuff, I think is so important. You know, it won’t impact your day 

that much in your daily life, but it makes a huge difference as a community. 

Interviewer You led me nicely on to the final quesƟon I have. So if we look at our mixture 

of policy, technology and incenƟves in various forms and various mixtures of 

them 

each of those or a combinaƟon of them could reduce consumpƟon of water. 

If consumpƟon of water goes down the relaƟve cost of each litre of water that 

we're using goes up because the majority of the costs associated with water 

producƟon are infrastructure. Marginal cost. It's fixed cause we've got those 

assets. We have to employ those people. and to a certain extent to run them. 

We've got to use that amount chemicals to run them. We've got to use that 

amount power. And so the marginal cost is low. So. knowing all of this? How 

do you think that affects 

percepƟon of sort of adopƟon of new pracƟces? And how does it affect the 

adopƟon of them? Because if people are kind of banking on my water costs X. 

If I use 20% less, that means my bill goes down by 20%. Actually, the bill goes 

down by 10%. Or 5%. 

Does that mean that their behaviour then reverses? 

Member5 The bill goes up, like on our water bill. 80% of the water bill is non water. 
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20% of a hundred $120 is actually the number of gallons of water we used in 

a month. 80%. Of that $120 is not, it's fees. And because everybody did a great 

job of saving water. Guess what? We sƟll have a plant. We sƟll have 200 people 

running it. We sƟll have infrastructure to distribute it. Just what you said. So 

that is really screwed up like that's shooƟng yourself in the foot screwed up. 

Member2 That does assume the infrastructure costs remain the same. 

and they should, they should be innovaƟng.  

Interviewer Yeah, there should be a way to bring down the sort of technological costs, the 

the chemical usage, the power use. But implemenƟng that does cost money. 

So replacing those assets has a cost associated with it as well, if they're not at 

the end of life. 

Member5 it's a pipe and a tank. and some chemicals, and a bunch of people 

Member2 When we were working with Thames Water we were trying to say to them 

things like don't run your pumps 100% all of the Ɵme, just because it's easy 

for maintenance. actually manage your pumps digitally so you can wind them 

down use less power in a way that that isn't catastrophic to maintenance, and 

produces turbulence and all that. Another one was you know the turning on 

and off valves to do means apparently the knock on breaking because of the 

hammer effect is huge, just because someone's just quickly turned off a water 

supply. It's just burst a pipe kind of 100 yards down the road. So why don't 

you? Every Ɵme you turn a tap on and off. use the Internet of things on your 
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power tool. and you log and register and understand how that affects the 

network which bits are fragile, which bits are not. Make sure that you turn it 

off slowly. and you could do that just with a micita power tool that's got a 

smartphone on the back and a GPS on the front, and it only terms the tap 3 

turns per minute, or whatever is. But all of that thinking would enable you to 

manage your infrastructure much lower cost. And you're doing it with 

informaƟon. So can you visualize that informaƟon? So that you can reduce 

infrastructure costs? 

Interviewer I think I think you're right. There is there is a role for innovaƟon within the 

water supplier to bring down those fixed costs. But I wonder if there's sƟll a 

case that the fixed costs remain higher than people perceive them to be? 

Member5 The biggest cost in our system is the people that run it. We've got I think it's 

120 or 180 employees running on 3 shiŌs to keep the plant running. And 

they're it's quasi-public uƟlity. So they have a public pension plan in place and 

underfunded pension liability. That's enormous. It's eaƟng us all alive and 

geƫng worse because they've made these stupid assumpƟons about return 

that are simply unrealisƟc, and yet they keep it going. And so, consequently 

they, you know, collect the money in taxes to fund the pension. They invest 

the Pension fund. and then guess what? At the end of a year they do a 

reckoning and realize. Oh, gee! We didn't get 8.5% which we assumed would 

be the return on the investment funds. Gee, now, what? Well, I guess we'll just 

raise taxes or tack on another fee. and that all ends up on our bill. And so 
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people are by far, I think, the biggest cost in this thing the actual labor, and I 

want to say they're unionized, but they may not be. But anyway, I don't know. 

I'm sure, as a consultant who worked in producƟvity improvement for most of 

my career. If I were to walk into the water uƟlity and look at what's going on. 

I doubt I'd be able to take 50% of the head count out. I doubt it. I mean, I might 

be able to get 10% out. But then again, maybe not. You know it's been around 

a hundred years. It's not a new idea. I can't imagine. They're running fat. But 

it's a tough one. And and I think maybe it's I don't know if it's right tree to be 

barking up. I mean, we goƩa have water. 

Hmm! 

Member4 

 

 

So there's a so I think, to answer your original quesƟon, Bryony. Yes, I think 

there probably is a percepƟon that if the infrastructure is there, then if we 

reduce our consumpƟon, then people's percepƟon is that the infrastructure is 

kind of expensive, because as a percentage of what you're paying, it's gonna 

appear greater. So maybe there is a way to increase au[Member5]aƟon or 

efficiency, and sort of, you know, aƩack some of that at the margins. Maybe 

there's something to do there. But in order to do that you probably gonna 

have to invest upfront for the innovaƟon that's required in order to do that 

which is probably challenging. If you're saying. well, we need to invest more 

in the infrastructure to au[Member5]ate it because people are using it less. 

Maybe the logics a liƩle difficult, and the infrastructure's always been hard to 

invest in this, because partly because it's invisible. Right? maybe there are. 
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And I have no idea. Are there other ways that we can repurpose or use the 

infrastructure. I really can't think of any off the top of my head. I mean, I know 

that some places like Iceland. you know, have water infrastructure that they 

use for heaƟng, because they have all this geothermal water. I know Toronto 

uses pumps water from the lake for cooling, so in order to reduce the air 

condiƟoning they use the cold water from the bot[Member5] of Lake Ontario 

to cool the buildings. So you know, if there is some more creaƟve ways to think 

about how you use the water infrastructure. How you rethink it maybe there's 

some other ways. I mean, look, we're gonna go through some major climate 

change issues that are probably gonna increase our reliance on air 

condiƟoning, which is probably not the best way to, you know, use electricity, 

and that contribute to Heat Island effect. So maybe there's something there I 

don't know. But maybe that's the kind of out of the box, thinking we need to 

get to in order to fix that.  

Yeah. Just came back from Switzerland. And interesƟngly, air condiƟoning is 

illegal over there. Alright. So illegal, I'm gonna say regulated. So you can't put 

in air condiƟoning just because you want to. You have to apply for it. And you 

have to have a good reason for it, like a medical reason. Otherwise you're not 

allowed to have air condiƟoning, the idea being, You know it was, we had a 

few days of 33, 34°C during the day, it cools down at night because of the 

mountains. But sƟll it's you know, they're gonna have to deal with that. So 





363 
 

I guess it comes down to, do people value the things that they can put money 

against. And if something is cheaper, is it valued less highly? 

Member5 I think they only value it when they turn the tap on, and nothing comes out. 

As happened apparently in was it Cape Town or Joe Berg somewhere down 

there about 2 years ago people turned the tap on in the city, and nothing came 

out. 

That's a problem, you know. Well, suddenly you no longer take it for granted 

and value? whatever you can afford. You know it's like this is binary. It's a one 

or a 0, you know no water means no life. and we see this in the ancient ruins 

in the Mojave Desert. 

here in America, where these 5,000 year old seƩlements when they packed 

up and leŌ, and they speculate it was due to water running out either that or 

a war that they lost with another tribe. But either way, I think the point is that 

you take it all for granted, because it's so ubiquitous and commonly available 

that you assume it's always gonna be there. And that's correct. We built our 

socieƟes on the idea that there's water, and it's abundant and free and 

plenƟful. But I don't know how you build a society… Okay, I do know how you 

build a society: go to Mars and build a seƩlement. You'll find out the true value 

of water versus say, almonds. screw almonds, I want water.  Right? But there 

is none. Now you understand it's value. So again, go to the extreme and then 

work backwards from that and figure out, well, okay. how do you get to some 

midpoint where people understand it's that valuable. but sƟll will pay 
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whatever the freight is to have it, because it's also abundant. You know, it's a 

tricky paradox. I think 

Member4 I'm sorry II gonna have to drop. So I'm just gonna say goodbye. Now I realize I 

have a 5 min late for another meeƟng. But no, no problem. Thanks, Bryony, if 

you need anything else, you know where to find. 

Interviewer Yeah, thanks very much, 

Member3 One thing is, when I when I read about how much leakage there is, and water 

systems. I was preƩy much preƩy astonished, and how much waste is going 

on there, and it seems like that's one of the first things that should be 

addressed is stopping leaks because it's easy in a way to idenƟfy, but it's also 

criƟcal that it gets fixed. And it might alleviate some of these other issues, you 

know. 

Interviewer Yeah. yeah, absolutely agree with that. 

Yeah, we shouldn’t be taking a water resource, treaƟng it to potable standard 

and then Leƫng it just and driŌ into the ground again.  

okay, I have taken up a lot of your Ɵme. Thank you very much for all of this 

conversaƟon, I think we've had quite a thorough discussion. But 

if you think in reflecƟon aŌer this, if we've missed something, if there's 

something that you desperately wanted to raise and didn't get a chance to, or 

something comes to you in the middle of the night. then, yeah, please just 

drop me line. Let me know. I'll be working through this transcript and sort of 
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digesƟng it. And I'll distribute it round as well. But thank you very much for 

your thoughts. And everything we've discussed that last couple of hours. 

 MeeƟng ended 

 

A second discussion took place with one individual who was not able to aƩend the focus group 

meeƟng due to availability. This transcript follows. 

MeeƟng held: 1st November 2023 

Online meeƟng using zoom plaƞorm 

AƩendees: 

Interviewer: Bryony Bowman 

Member6 – Sweden. Background as Managing Director of water purificaƟon company, now a 

local poliƟcian with interests in macro-economics 

The below is a transcript of a discussion to discuss the relaƟonships society has with the 

surface water environment from the perspecƟve of economics. This discussion was aided by 

viewing a draŌ version of the visualizaƟon created as a system map using Kumu. The transcript 

starts aŌer introducƟons had been made. 

Blue text – statements that can be used in the discussion of the basis for the research 

Green text – statements that can be used in the discussion of social jusƟce and the water 

environment and policy/economic frameworks that sits within. 

Orange text – future possibiliƟes 
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Speaker  Transcript 

[Transcript started aŌer some introducƟons to the session] 

Member6 Are we talking here about the provision of drinking water? Or also water 

purificaƟon, water treatment? 

Interviewer This is focused on the whole system. This is everything. I used to work for a 

water company, mainly on the wastewater side. But this is definitely focused 

on the whole water system, I’ll go on to this in a minute but it’s actually 

focused on rivers, or surface waters including lakes etc. Looking at the natural 

water system how we interact with it abstracƟng water for consumpƟon, 

drinking water, agriculture and industry, and then how we are returning that 

water back into the system. 

[sharing slides] 

 

Member6 OK 

Interviewer So, these are the challenges being faced, but there is also an addiƟonal 

challenge to that is that silos exist both within the water industry and 

between sectors that interact with water. So within the UK water industry 

the price controls, how funding is allocated between water, wastewater and 

bioresources. Bioresources, or sludge is the solid stuff that remains aŌer 

treatment, it has different names in different places and based on how polite 

you are being – I tend to call it sludge. 
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Member6 Right, yeah 

Interviewer So that is how the intervenƟons, maintenance and management of each of 

those funcƟons is separated within the UK water industry despite them being 

quite closely linked. Because of these silos holisƟc approaches are 

constrained, the water industry is very focused on end of pipe, our regulaƟon 

is focused on end-of-pipe and there are limited opportuniƟes to look at the 

system as a whole. That’s what I’m trying to look at. 

But then, added to that, we’ve got to think about what is the objecƟve of the 

industry and of the intervenƟons we’re trying to put in place.  So there’s the 

obvious public health duty of potable water and sanitaƟon provision. But 

then there’s an argument of how to that, is your goal for it to be achieved 

robustly? Is it for it to be resilient? Is it for it to be sustainable? Or should the 

aim be to achieve these with jusƟce in mind? With just impacts? 

Member6 Yeah, ok, got it. 

Interviewer And those are kind of seen as a hierarchy. A lot of the regulatory discussion 

within the UK is termed in resilience language. There is an element of 

sustainability added in there, there’s not much in terms of jusƟce. 

Member6 Ok 

Interviewer So what I’m trying to do is to try to address some of those challenges and 

issues, is to build some tools that will support decision making. And these are 

tools, they are not an input/output model. So, you don’t say what your 



368 
 

problems are and it tells you what to do. I don’t personally think that that’s 

possible. I think it’s too nuanced and too complex to be able to do that. So, 

what I’m trying to do is create a plaƞorm so that we can have more holisƟc 

and grown up discussions about what’s actually going on and what needs to 

happen.  

That is being framed within a systems approach, using systems thinking and 

systems mapping. And it’s looking at surface waters, so everything from 

headwater to estuary and all our interacƟons with water within that. 

A lot of systems in this pathway interact with each other. So there are soil 

systems, air quality systems etc. These are being addressed in terms of the 

interacƟons they have but the complexity of soil science is not being looked 

at. It’s more saying soil management will impact water quality and water 

management will impact on soil health, but in terms of the details of soils for 

example, it’s not going into that. 

The aim is to support cross-sectoral and cross-societal dialogue, to improve 

communicaƟons and create a common means to discuss these issues. So to 

do that I’m focusing on visualisaƟons – these are abstract system maps and 

those system maps are intended to reflect mulƟple perspecƟves, those 

perspecƟves are from environmental, societal and economic viewpoints. 

Member6 Yeah 
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Interviewer Trying to create the tools to build confidence in the decisions that are being 

made and the investment choices were are making. So, in order to do that 

we need to have a view of what’s going to happen into the future. Now there 

are various ways of doing that, some based on predicƟons, historic trends 

and how they could extrapolate into the future. But these methods are 

constrained, partly constrained by the data that’s available. Environmental 

data generally, and especially in the UK is very fragmented, it can be 

fragmented through space and it can be fragmented through Ɵme. So there 

is a quesƟon over how reliable that data is. If you’ve got 50 samples from 1 

point in a river system over the past 3 years it’s not really going to tell you 

what’s happening throughout the river system 

Member6 They don’t have comprehensive data mapping. We’ve got that in Sweden. I 

imagine most places 

Interviewer It used to be a lot beƩer. The Environment Agencies budget was crippled in 

the last 10 years or so and the amount of data that’s collected has decreased 

rapidly. It can be that within a river system you have data that’s collected at 

the confluence of a  number of tributaries, but then how do you tell from 

that what to do in each tributary in order to improve quality, because you’ve 

got one data point essenƟally. So, yeah, it’s a big issue. There is a project that 

is started that I helped get the funding for which is to use ciƟzen science to 

build a body of knowledge around rivers as cheaply as possible. EssenƟally 

so that can then inform the Environment Agency, water companies and 
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landowners to then go and get more data in a certain area as the ciƟzen 

science is reporƟng that this is potenƟally an issue. 

Member6 Oh, I was involved in a ciƟzen science EU project. It might have been the same 

one? 

Interviewer This is ongoing at the moment, funded through water companies and led by 

The Rivers Trust 

Member6 Small world 

Interviewer Yes, water tends to be. 

The other disadvantage of using data driven, or predicƟon based approach is 

that we’re at the point where we can’t rely on historic trends to tell us what’s 

going to happen in the next 5 to 10 years, or beyond that, because we’re at 

a point of uncertainty. The alternaƟve to using a predicƟon based approach 

is to use future scenarios. I’m guessing you’re familiar with future scenarios? 

Member6 Yeah 

Interviewer So, that’s the route I’m taking, so that we can look at extremes in an 100 

years from now view. Because the intervenƟons that are put in place and 

their effects may not be seen for 20 or 30 years in terms of improving water 

quality in lakes and having that kind of long-term ecological impact and also 

impacts on groundwater systems can take decades to materialise and the 

assets themselves which are put in place may be there for 60 or 100 years so 
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we need to be looking at what condiƟons they will need to operate in at the 

end of their asset life, not just at the beginning or half-way through. 

Member6 Hmmm 

Interviewer Using the futures analysis will enable us to explore the potenƟal impacts 

within the visualisaƟons which are system maps. The final part of this is how 

can we measure those impacts? Because engineers and scienƟsts like to have 

numbers to be able to quanƟfy things. So, I’m proposing a series of indicators 

that reflect, based on the current data that’s available, how well we are 

enabling our ability to thrive under a definiƟon of environmental jusƟce.  

These are data driven indicators, but because the data may not be believed, 

there may be different stakeholders involved that have different confidence 

levels regarding data. The proposal is to have those quanƟfied indicators, but 

then have that qualified with local knowledge and alternaƟve data sources 

and say, ‘well this is the data, but how much do we trust that data? And is 

there something that we can do locally to improve our trust in that data?’ 

Member6 Yeah 

Interviewer So that’s what I’m trying to achieve. You’re making posiƟve sounds so I’m 

hoping that this is making some form of sense? 

Member6 Sure 

Interviewer Ok, good 
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So, this is a very simplified version of the system maps. Each one takes a 

perspecƟve so, environmental, social or economic. And I’ve looked at what 

does it mean for the system to thrive, with the system being the surface 

water system. From a economic point of view, does that mean we are able to 

show that we have prosperity across the naƟon, with affordable and 

equitable funding of water services which can be sustained into the future. 

If so, what are the influences on that. 4 key branches that influence that 

ability to thrive are policy and financing of water services, public services in 

general and then social equity. Each of these branches then expands out to 

look at the interacƟons within the surface water system that impacts our 

ability to thrive and the interacƟons are denoted as to whether they are 

enabling the ability to thrive, or the are limiƟng that ability. 

[signal was lost and some of this was repeated] 

Member6 This is interesƟng because I was going down this route in pivot projects but I 

don’t think anyone really saw that but me. I’ll share that with you later, ok? 

Interviewer Great. 

Obviously you’re familiar with future scenarios, this is more about 

developing those system maps and exploring, invesƟgaƟng or assessing how 

those relaƟonships would change into the future. So it would be relaƟonships 

which are supporƟng our ability to thrive, and then would they become 

strengthened or weakened in a potenƟal future. That sort of thing. So what 

I’m hoping we can do is really have a look at this from an economics 
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perspecƟve. As I said, I have a water industry background as a chemist, or 

process engineer, so I don’t have an economics background at all, I’ve been 

learning over the past year or so. So, what I’d like to do is look through the 

economic system map and get your views on that and see how well it aligns 

with other peoples views of economics related to water. 

Member6 Yeah, yeah yeah sure 

Interviewer Because, am I imagining that you’ve got at least a parƟal economics 

background? 

Member6 Yes, I was managing director of a water purificaƟon company and I was 

involved in an EU project looking at disinfecƟon by-products. But I’m a pupil 

of Steve Keen. I’ve been on his course for a year now called Rebel Economics. 

So, I’ve been learning economics with him for a while.  

So I’ve got the micro simply because that’s what you have to have as a 

managing director. But I got the macro from Steve Keen. So, yeah I think we 

can have a decent conversaƟon about that perspecƟve, sure yeah. Kate 

Raworth and everyone else, okay. 

Interviewer [Sharing screen of kumu map] 

This is the system map that I’ve developed. It is quite complicated to look at 

because it’s trying to represent a lot of informaƟon. But there's these basic 

nodes, and then each of their relaƟonships, if it's a solid line than its 
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supporƟng the economy's ability to thrive and if it's a dashed line like these 

ones. then it is weakening that ability. 

I think there are few areas to talk through but the first one to start with is 

definiƟons. So that iniƟal objecƟve of the thriving economy in pursuit of 

environmental jusƟce. Does that make sense to you? 

Member6 No. Hmm. It probably does but there’s a big difference in what thriving means 

actually. And most economists just won't go there. not even Steve Keen. you 

know. And I've had these conversaƟons now for a year in his, nearly a year, 

in his seminars. So I think you need to be more specific in order that the 

system's thinking doesn't go wrong because it's not. It's not clear enough. 

Cause it's like, okay, let's put it this way. Economics is not really a science. it's 

more like a language. And so when you speak it. And the reason is because 

there's no underlying fundamental measurement that you're talking about. 

And because there's no underlying measurement like feet inches things like 

that economics becomes a pracƟce that's based on a grammar. So these are 

like words, and the way the words are used is defined by the economics. 

What do you call it by the economics … I was going to say profession. But the 

economics pracƟce? 

So they'll talk about economic growth and thriving. And this and that, but 

there's nothing underneath it that a scienƟst would recognize as being 

measurable. 
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It's much it think it's more profitable or it's more effecƟve in terms of 

research is to get down to something that everyone can accept. as you know. 

Yeah, that's  right. That's good. That's good and in terms of society. I don't 

actually know what that is and I don't know if any economist has ever defined 

it. So you get into things like prosperity. a prosperous society. What do you 

mean by that? 

I mean, Britain's meant to be, you know, one of the largest economies, 

biggest economy most developed world. But it's got homeless people living 

on the streets. So it's like how you going to define that it's really difficult, 

Bryony, and like, I say, there's nothing, as far as I know, there’s nothing in 

Macro that that you can put your finger on to put into a system map. Now, 

the reason I'm saying this is because we were working on this at Linköping 

University. We put in two applicaƟons to do? A system map based on World 

3, which is limits to growth. And what we said we were going to do was we 

were going to add into that the economic side. Because this world 3 doesn't 

have an economic systems map. The only economic systems map that was 

available at that Ɵme was from Steve Keen. So I went through 6 months of 

applying in two rounds for funding for projects like that where water and that 

kind of you know thriving economy that we were going to try and be specific 

about. So, the way to handle this, I think, is to be very specific. A length of 

life. and unemployment, homelessness. etc. 

Yeah, very, very specific. But then you have to define that from the beginning. 
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Interviewer I'm really glad you've said that, because that is the issue that I grappled with 

for a few months and reading several books around economic thought and 

the history of development of different thought pracƟces within economics. 

Growth can mean different things to different people. Growth is oŌen 

interpreted, 

or parƟcularly by my government as monetary growth and increasing 

monetary value. But at the same Ɵme there's a lot more discussion around 

mulƟcapitals. 

And then you've got a situaƟon where you could have growth in terms of 

mulƟple capitals that doesn't equal Gdp growth. Or actually, how are you 

defining? GDP. Because if you change the definiƟon of what's included in 

GDP. You could then have a more holisƟc view of the benefits to society that 

aren't just focused on money. And I Ɵed myself up in knots thinking about all 

of this, and then tried to draw it and Ɵed myself up in more knots. 

Member6 Welcome to my world. I mean, you’re not alone Bryony, you’ve got the whole 

weight of the systems thinking world hanging on your shoulders. 

Interviewer And so, and also because I think it would almost be easier if I took a more 

economics view of saying, this is what my world view is. This is how I want to 

define these things. And so how do I create systems that support that way of 

thinking which to my understanding is how a lot of economic thought has 

been developed. 
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Member6 They’re intellectually bankrupt the research on this has been done by 

Nietzsche and Bressler and they've wriƩen a lot about this. I can send you 

the 

They're two names that are very hard to write. 

Yeah, they've done a lot of research on this. 

And they're the ones that really pointed out that economics is 1) not based 

on anything that you could compare to science and 2) there's a misuse of 

power in economics, economics, or capital allows you to excess, to exert 

power in a way that's not just. So, I'll put it this way. And I mean Aristotle said 

this literally, Aristotle and Plato. If you go back to the Ɵmes of them. They 

were warning about this. This has been intellectually with us a long Ɵme, 

which is why it's like a mess, almost like our generaƟon or your generaƟon is 

going have to deal with philosophically. Let's put it this way. And if I've got 

money, I can go out and buy a big hummer. and I can drive it around as much 

as I like. And that will produce a lot of carbon dioxide contribute to global 

warming. If I have a lot of money I can build an industrial cow facility or 

chicken facility and within the grey area of the law I can release nutrients into 

the surface water and I can do it because my money allows me to build that 

infrastructure. 

And so we've got to a point where it's the monetary system. This is where 

economics and nature clash because capital, financial capital, allows you to 

do things that draw down natural capital and it's unfair. Just I mean, what is 
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it that says just because I have the money, I have the right to do that? It's a 

commons thing. And this goes back philosophically to John Locke because, 

John Locke said, if you own something, and then you produce something, 

then you own the products of that land or that machinery and that that gives 

you a right of property. And and this is very confused thinking because it 

takes away the idea of a of a commons. And you you're calling it jusƟce. It's 

about donut economics as well. yeah.  

So it's quite interesƟng. Because in trying to solve a water problem. and it's 

like, it's like everything else. As a researcher. When you start pulling. You have 

a simple. it looks like it's a simple issue. I'll get water. You start pulling on it, 

and you start geƫng back to really, really difficult things that previous 

generaƟons have just swept under the carpet. and then you're siƫng there 

hanging. Do I pull this up or not? It's like, what do I really have to look at this.  

So I feel for you there. yeah. That's the problem with all systems, thinking, 

though. So, that's where the challenge is so in terms of economy, I think one 

of the one of the to me. One of the core things of this is to quesƟon just 

because you have the money. Does that give you the right to draw down 

natural capital? Does financial capital give you the right to draw down 

naƟonal capital and to shine a light on where that is actually happening. 

And in Sweden. we have eutrophicaƟon in surface water. And we also have 

problem of nitrificaƟon in some places. Now, if you go back to the causes. 
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It's 50% agriculture, the way they do staƟsƟcs, it's 50% agriculture and 50% 

water purificaƟon. So sorry waste water management. So you could say that 

the 

infrastructure, the economic acƟvity. let's call it that of waste water 

purificaƟon is contribuƟng to one quarter of the drawdown of the natural 

surface ecosystem. I imagine it's higher in England. Now. 

Interviewer No, it’s about that. As agricultural controls are mixed the diffuse polluƟon is 

high 

Member6 Yeah, right? Right? Yeah, diffuse. Yeah. And point right? Yes. So that that's 

where we are and it is possible to show, what we've been looking at here is 

what we call economic insolvency. Sorry environmental insolvency. Because 

you match the cost of or you match the economics of that parƟcular social 

acƟvity. You match that with the potenƟal cost of cleaning it up. And then 

you see that the capital in that is there, say, in the water industry is not 

enough to, It's not enough to invest in cleaning it up. So environmental 

insolvency, I think, is a way to connect economics and drawdown of natural 

capital. And you got ecosystem services there. I've got diagrams about this. I 

can share it with you, but to me that's the point I found of interacƟon where 

you're not comparing. You're not comparing chalk and cheese. apples and 

pears you're looking at one thing as comparaƟve. And see. That's the point 

of what the Swedish Sustainable Economy foundaƟon we're geƫng into. You 

don't need to value the environment at all. What you need to do is put a 
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value on what it costs to not pollute it that's where you can get down to a 

specific investment figure. Does that make sense? 

Interviewer Yes it does. And that relates back to conversaƟons we had in pivot projects 

around mechanisms to enhance the value with which water is perceived? So, 

looking at 

price discovery to find a point on which the cost to not harm is more 

amenable than harming it and then dealing with the impacts of harming the 

environment. 

Member6 Yeah right 

Because it's also something you can set up as a goal. And you can start to 

have economic instruments. taxes, sancƟons, tariffs, whatever that that get 

towards that goal. So you don't need to. You need to know where you want 

to end up. Then you just keep forcing the market system to comply to eat it 

up, and where compeƟƟon will, the force of compeƟƟon will help.  

I mean, let's take Sweden as an example which I know. All Swedish water is 

it's not privaƟzed. It's the role of the municipaliƟes. And I've got two sides on 

this, both because I've been working with water. And now I'm a local 

poliƟcian. So I sit with these people now and again in local council meeƟngs. 

It costs I think about, let me see, 1,000 Swedish crowns per kilo of phosphor 

to remove. So that would be 100 pounds. However, the final Kilo. which you 

have to get out to reach emission standards cost 12,000. Well, when you 
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match that to the fact that most farmers are paying. I think it's now €10 a kilo 

or even less for phosphor, and I don't have the latest prices for phosphorus 

to put on their land. You see that it's an amazing draw down of money. So 

that's another place to link economics and the cost of drawing down a an 

ecosystem service. That's the circular economy thinking. 

Interviewer Yeah. Absolutely 

Member6 It costs 60,000. The Swedish crowns to deal with the damage to the BalƟc 

Sea from excess phosphorus entering it. So you can see when you go down 

the line, and the guy placed €10 for his mineral phosphate. And then we pay. 

I'm not sure how much we pay. But I was working this out, and if talking about 

economics, this is fun. The price of ferƟlizer is about 25%. Of food costs at 

the shop right? But then you, as a consumer, you have to pay for your 

drainage and here it's about 3,000 crowns a year that we pay to be connected 

to the to the municipal supply and then we pay local taxes, which also pay 

for that. And then from our local, from our naƟonal taxes, we have to pay for 

restoraƟon of the BalƟc Sea. So the story of phosphorus is one of total 

economic insanity. But every Ɵme I've shown this and I've had presentaƟons 

at this and stood up and said, Look, guys, this is insanity. People's eyes just 

glaze over because the industry can't pay the cost of changing 

the system. And there's and as you talking about these silos? When you're in 

the silos, no one can pay the cost of making the first change. So the recent 

the recent regulaƟons here requiring really, really quite strict emission 
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standards from waste water have actually increased our Gdp because the 

water companies are making a lot of money on it. because they're charging 

a lot to do this. I mean, that's why they go out and say, Look, guys, it costs 

12,000 crowns a kilo. And then the obvious answer to that is like, well, we 

have to find that money. So we raised municipal rates whilst being insolvent 

environmentally. 

Yeah, I don't know if this is helping. There's one more thing I want to say 

which I've learnt from Steve Keen about decision making. and that I think this 

is really important to what you're trying to do. I think so, if you so if you start 

with 

let's say, start with a concern. Any concern. The first thing you get is the 

scienƟsts. 

because the scienƟsts will be looking at that, and they'll be using 

measurement systems. Tons carbon dioxide, terawaƩ hours of energy 

changes in weather! You know that sort of thing. That's the way scienƟsts 

work. The scienƟsts in a decision basis, scienƟsts very rarely get to present 

that informaƟon directly to policy makers. what comes next is oŌen that 

informaƟon is taken by social scienƟsts 

and other science to look at human impacts. Then it's taken by people who 

know about business to look at investment and things like that. Then it goes 

through 
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to economists. It's oŌen the economist's job to put all that informaƟon 

together 

and to present it to policy makers. And because of this economists act as a 

gatekeeper to informaƟon coming to policy makers. now, hmm. 

The problem with doing this. And you're poinƟng out there, it is about 

economists will be using GDP and other measurements which aren't really 

based in anything 

like that the scienƟsts, or even the social science have had, and even the 

business people. There's a big disconnect between macroeconomics and 

micro and an example of this gatekeeping is William Nordhouse. William 

Nordhouse was given a Nobel Prize for his work. Are you familiar with his 

work? In yeah. What dice and other ways of working out the environmental 

cost of global warming. Now. I think it was made fairly clear by James Hansen 

and all the others. 350 parts per 1  million and 1.5 degrees is a red line. We 

don't want to go above that now. That informaƟon, like Chinese whispers, 

came through to Nordhaus who said, No, 3.5 degrees of warming is opƟmal 

for economic growth and the economic risks are minimal. That informaƟon 

got put into, it was used by consultants economists, 

who were puƫng, giving, that informaƟon to insurance companies energy 

companies, and the rest of it. So when that informaƟon got through to say 

that, for example, the Bank of England it was oh, yeah, 3.5 degrees. Okay. 



384 
 

And it was actually Steve Keen who brought that logic down in several 

academic papers. 

and one was commissioned, The last one was commissioned by an insurance 

company network. And what's happening now is, which I think is important, 

for your research is that insurance companies are backing down on the 

policies that they've created around global warming and are looking into the 

risks and that the risks are far higher than they originally thought. They'd 

been duped literally by economists. Now there is a good side of economists 

and why we all listen to them is because they have accounƟng. and they use 

the assets. liabiliƟes, equity, model of accounƟng. So everything in 

economics is assets or liability. And it's that kind of bookkeeping that Steve 

Keen brought into systems modelling. So all of Steve Keen's models are based 

on assets, liability, equity. And that is intellectually robust. 

So what you need to do, I think. although it I don't, I guess you won't have 

enough Ɵme to do it. But what needs to happen is that you use the 

economists way of looking at the world. and you put assets against each 

other. 

So to give an example. One asset would be surface water. Yeah. and another 

asset would be the water purificaƟon system. And then you, one would be 

able to look at what's a liability. And what's an asset? 
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Interviewer Yeah, that's really interesƟng way of thinking about it to kind of frame those 

different aspects. 

Member6 Yes, so you could say. And human capital, too. because there's a difference 

if you take say, say, you've got the water purificaƟon system. No, let water 

distribuƟon system. and you see it as a whole. So that's the whole supply 

chain. So it's from. When we did this with circuit economy, we did it from 

Raindrop to tap. so and then we said, what is the capacity of that? Well, that 

would be built Capital. I like using the word built capital rather than produce 

capital.  

What's the capacity of that build capital in terms of providing a reasonable 

daily amount to the whole of the populaƟon. And then the next quesƟon 

would be. 

and you've got it here performance you had it here somewhere. Well, let's 

call it performance. How well is that system performing? 

That's to say how much of that capacity is being enjoyed by everyone. Yeah. 

And so here you can. You can connect the built capital with the natural capital 

with the human capital. And that to me is jusƟce. 

Interviewer Yeah, yeah, I think that that's yeah, really interesƟng. That might be a good 

way to depict it. Because part of the problem that I came across was this 

issue of 
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how do you interpret as of economic world view? And you have this kind of 

policy choice. So is the policy choice to go down a growth objecƟve? And is 

growth monetary growth? Or is it mulƟ capital's growth? Or do you go down 

a planetary boundaries, constrained model of kind of Kate Raworths donut 

economics type approach. And it's almost this. So that's what I was trying to 

draw out. Here is what would be the impact of going down one route or the 

other route. And then, when we’re looking at futures, because that decision 

is outside the influence of the people that are making the decisions in terms 

of the water systems, and so that is an externality, if you like, which is 

imposed on them. So in these future scenarios there'll be a future where 

financial economic GDP -based growth is the route that policymakers go 

down. And so it it's, how do you fit within that model as well as the potenƟal 

future where a general economics model is preferred. And what would that 

mean? But I'm just wondering if, looking at it from an asset. Liability and risk 

point of view that can be demonstrated more clearly in terms of what 

impacts it has.  

Member6 It could definitely be modelled. But then you have to get into going beyond 

system mapping. Because the next step is to do a stock and flow analysis. 

Interviewer Yeah, which I think would be the next step on, something that Peter Williams 

menƟoned as well was about how the system maps could be developed in 

terms of an insurance type approach to say, Well if we can look at all of these 

interacƟons, we can put values against them. And then what? As your own 
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incenƟve liabiliƟes, what impact would that have in terms of risk? And how 

would you insure against it from a disaster and resilience point of view? 

Member6 Yeah, because if you've got stock and flow system maps. then you can do 

scenario analysis of it. The top of this is, you need the systems researcher 

really 

to do it. So you need to grab that person and say, This is. it's just this is my 

mental model of the world. and then put it into stock and flow analysis 

systems map. And then you have parameters, and then you can go. What if? 

What if we do this? What if we do that? And then you'll be able to see the 

effects?  

But I would like to suggest another route. Simply because we're looking at 

decision making now, what we were suggesƟng in our first applicaƟon was to 

use the decision room.  Linköping University had a giganƟc decision room. 

and what it was. It was a round room, and it was surrounded by screens, and 

each screen was connected to a powerful computer. And you had like. Have 

you read the Glass Bead game  by Hermann Hesse by any chance? [BB – no I 

haven’t] Okay. I was a long, long Ɵme since I read it. But it’s like you have one 

guy who would be the you know. What do they call it the almost like a disk 

jockey, but a system jockey. So and so you'd bring the poliƟcians into the 

room. And you say, Okay, well, this is the system. This is the way things are. 

And this is our analysis. So what are your ideas about policies? To get into, 

you know, what do you think is a good idea? And some of them will say, Well, 
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I think it's a really good idea to do this this and that. Then, yeah, okay. So you 

then, like, slide the bar. press the buƩon, and you see how that goes into the 

future. And then, you ask them another quesƟon and then they and then 

they might go. Well, maybe we could raise that and lower that. You go. Okay, 

right? And then. and it helps people explore their mental model of the world. 

So that's one thing one can do for decision making. 

But you're sƟll not there, because you're sƟll not presenƟng them with an 

assets,  liabiliƟes, equity, proposal, and how that will affect them. So what's 

been coming into decision making, in my world and that’s like working with 

regions is to use the normaƟve approach. Because when you're being 

normaƟve you're always looking at something which is agreed by everyone, 

so to speak. I'll give an example of normaƟve What scienƟsts do with 

NormaƟve is to say, if you want to da da da, then… and then it says the status 

of something should be over the NormaƟve. So the status should be 

normaƟve. And then you can say, today it is. And then you've got like a status 

over NormaƟve. So a very simple example. If we want a stable climate. Then 

parts per million carbon dioxide should be 350. What it is today is, if you 

include methane, is 500. So today it's 500 over 350, which means we have an 

overshoot. which is a certain amount of percentage. Now, this puts figures 

on values. because what we've said is, if you want… then we should… And so 

it's framing this as if you want, then you should. and then you come to point 

of well, I don't want that. Well, what do you want then? So I think scienƟfic 
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framing using normaƟves is a good route to go down for decision makers. 

And believe me, I've been there. I mean, I've been siƫng in council meeƟngs, 

and all you have in front of you is a balance sheet. you know not assets 

liabiliƟes, but a balance sheet. This is our income, this is our outgoings. This 

is what we should do and there's no discussion about ‘if you want, then we 

should’. And I think that's the way to go personally. And can derive 

normaƟves from looking at the way systems work, systems, performance. 

you can say, Well, what's the performance of the current system? We have? 

We know the price of it because you know, the investment, and we know the 

running costs. What's its performance? Well, it has an effect on ecosystem 

services, and it has an effect on human capital. And then well, what is it we 

want? So what is it we want? Well, if we want a fully, just, an equitable 

society, then we should have. You know, everyone can afford their water bills. 

What's the situaƟon now? What's the status now? And so then you show the 

gap? And the next quesƟon is, Well, what? What would be the system change 

or investment required? And then you can get into  scenarios to approach 

that. Sorry I'm ranƟng. 

Interviewer no, no, it's it's all really interesƟng. And it relates a lot to some of my previous 

work, actually where and I'll share an anecdote with you. So I was working in 

an area in Cumbria and there was a requirement for phosphorus removal on 

this stretch of river 10 kilometers long. 1,000 people live there. spread over 

10 treatment works. And so it's all very small. And when the asset managers 
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went and said, Right, we've got this requirement. It's regulatory 

requirements of phosphorus removal. The local landowners and Natural 

England who were quite engaged as its a farming community and they said, 

Why are you puƫng in phosphorus removal? That's not the issue. The issue 

is that we just all got flooded and Carlisle got flooded because of this river. 

We want you to solve that problem. That’s the problem that is valuable to us 

for you to solve, for you to remove a liƩle bit of phosphorus and spend, it 

was projected in the millions, to solve this bit of phosphorus problem. No, 

that's not of value to us. That's not important. 

This river is actually Ok, in terms of what it's doing in its health and its 

ecology. It wasn't that bad. It wasn't that they saw it as a local water quality 

issue. They saw it as a flooding issue and with all of that backing, and with 

partnership support we managed to argue the case with the regulator, that 

what we wanted was a more lenient permit at the sites, in order to do 

something different that didn't involve chemicals but we would use the 

savings from that to do intervenƟons through the catchment that would 

remove phosphorus from the catchment, but would also help slow the flow 

and alleviate flooding issues. And it's been a massive success. So it's come in 

at much lower cost. The farmers have had intervenƟons on their sites in order 

to do simple things like fence off the river, so the caƩle can't go into the river 

which has reduced phosphorus load, but it has also meant that the banks are 

more stable. They are more able to cope with high flows you’re not geƫng 



391 
 

the run off and the wash out and overall with seen a huge improvement in 

phosphorus in the catchment. 

Unfortunately, the environment agency don't really like it and because it's a 

bit too out the box and it's not just monitoring an end pipe system. 

So they're not that amenable to doing many more of them, which is really 

unfortunate. 

Member6 Yeah, which is why you have to have a really good decision basis if you want 

then, it should. 

And to look at that gap that that it's the gap that is it's quanƟfiable. 

Interviewer And once you know what the gap is, you can work out ways to address it.  

Going back to water affordability. So water is seen as unaffordable by about 

10% of the UK populaƟon, its seen as too high a cost. And there's a 

proporƟon of that of that 10% that then are able to get payment support 

from water companies, and they're able to get payment plans in place or 

exempƟons because their income is low. But for the vast majority of the 

populaƟon Water Bill is not a high cost is a very low proporƟon of their 

household income. So actually, if you, if you did. Look at that gap, and you 

did look at it in an equity way. I can see the argument that for higher earners 

they would pay more in order to allow the people that can't afford it to be 

able to afford food instead, which, when it's that kind of decision that they're 

making on a household level. The people that can afford it really should pay 
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more and it would be a marginal increase for them, which probably wouldn't 

be felt. That would make a massive difference to kind of the other end of 

society. 

Member6 Yes, it comes down to values. Because if you say if you if you value this. then 

if that's what you want then this should be the status. 

Yes, it's I think it's a very producƟve way forward to bring science to decision 

makers. 

Interviewer I think it's also, how do you influence how people value things as well. which 

is, it comes into behavioural change and a whole load of other issues. But 

I have come across a lot of kind of aƫtude, of why should we pay for water? 

It falls from the sky -it's free. And not understanding that. Yes, it rains, but 

that rain water has to be managed. It has to be treated, it has to be made 

safe. It then needs to be transported to your home to come out of your tap 

and then everything that goes down. Your drain also needs to be dealt with 

and treated. 

Member6 And that's right. And that's why, from raindrop to tap, because when we 

framed it here for the county we said, Look, if you're going because the 

county we're asking us, can we be more circular and we said, Yes, you have 

to look at what you as a county, are responsible for. And then we said, It's 

from Raindrop to tap. but the circular is from tap back to surface water. So 

that's the circularity of it. 
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And then once you start to look at that as a system. You know what it costs. 

You know what it costs the ordinary person. And then you can start to put 

your 

sustainable values on it. 

So you could say, like, Well, if you want if you want surface water to be 

ecologically funcƟoning then you shouldn't let out more than …. down into 

the rivers, or the rivers shouldn't have more than this in it. The thing is, when 

you start doing this, now this is probably the last thing I'll say I don't know as 

I think we're on the same page here. It's I've got the image of painƟng 

yourself into a corner. you know, like painƟng the floor was a good idea at 

the Ɵme and then making sure you get the edges right was a good idea, and 

then but suddenly you find yourself stuck in the middle of the room with no 

way out. And I mean, when you look at water you can ask Peter, yeah. 

Because it's like in the First World War. They invented chlorine to kill people, 

and then they realized that they had a large capacity for chlorine and no use 

for it. And so they started, saying, Well, I think we should purify drinking 

water with it and it's good, I mean, yes. Well, choleras bad, it works and 

everything. And then people say, Well, you’ve got to get the waters to the 

people. At that point the oil industry had created a pipe industry and the pipe 

industry wanted to sell more pipes. So the pipe industry size said, well, 

chlorinate it. Sweden got his first pipes 1912, I think. Yeah. The you know the 

full so it's piping to and piping from. and then it was like, Oh, no. this the 
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water's starƟng to smell. It's terrible! And so that spewed a water purificaƟon  

industry and it's been like that ever since. And then it's like, Oh, you’ve got 

to have water closets. And yeah, oh, my God as all these industries and all 

these acƟviƟes all around this giganƟc piece of anƟquity, 

Interviewer Like the cesspits and urban cesspits worked fine unƟl we all had flushing 

toilets 

and then the volume of water was what they couldn't cope with. And then 

suddenly, they don't work anymore, and you've got a sƟnking river, and then 

then you've got to lay pipes, build sewers, in order to transport it away. And 

then you've got an issue where you transported it away. 

Member6 So the investment needed to make that go circular is really quite huge. 

And that's the problem that England's going to face I think. It's bankrupt. It's 

not just in solvent, it's environmentally bankrupt. It's frayed. You've got to 

pussy foot around this now. But the same Ɵme as a scienƟst. When you take 

the scienƟfic view, it's almost impossible to get that decision making basis 

under the eyes of the right decision makers. So I guess we have to hack at it 

very politely and very 

thoroughly. 

Interviewer Yeah, and just keep plodding away and trying to make the point. 

Member6 Anyway, that was my feedback. 
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Interviewer That's been incredibly useful. I’ve got a list of notes 

Member6 I'll send you the stuff I've wriƩen. So it you should recognize some of it. yeah, 

you've got urbanizaƟon there. Yeah, I mean God. you know, you know, Aldous 

Huxley wrote, Brave New World. have you? Have you read it? You should see 

the film. Yeah, if you have a film night one evening. get your beƩer half, and 

we must watch this film. But he wrote the book A Brave New World Revisited 

and in it, he wrote. I mean, Brave New World is a terrible vision of the future. 

It was wriƩen in 1935, just before the Second World War broke out, and he 

was so afraid of fascism. But he said that urbanizaƟon was one of the root 

causes of fascism and what he said was that humans aren't really constructed 

to live in large populaƟons. He said humans and mammals, insects can live in 

huge populaƟons. But mammals can't. And he said that what happens is that 

when you. when you put humans into ciƟes like that. Then you start to force 

evoluƟon. There’s something in the human that that will make them go to 

insect level and examples of insects socieƟes is, hierarchy, a very, very strong 

soldier class and use of chemicals to control. And that's what brave New 

world is. It's a vision of what that society is like. When humans are so 

stressed, they go back to insect behaviour. And it's frightening. It's absolutely 

frightening. And to think that we've got in Sweden, 85% live in urbanized 

environment. And in the world, it's 50.   

Interviewer But it's projected to go up to almost 70% by 2050. A massive, massive growth 

in urbanisaƟon.  
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Member6 And I mean, it's like, yeah. And as you were saying, is, probably there's going 

to be another trend which is the  opposite towards ruralizaƟon. 

But I honestly, I I've worked with this stuff for a long Ɵme but I don't have any 

answers. Honestly, I don't.  

What we're doing poliƟcally now is we're trying to put out fires, that's all 

we're doing climate fires. We've had one railway disappear because of excess 

rainfall. We've had one city drenched because of excess rainfall. We've had 

fires which have destroyed large percentage of forest and we've had 

droughts which have put farmers on the edge of bankruptcy. And I'm talking 

the last 5 years. Yeah. And so poliƟcally, it's like Paris?! forget it. It's like local 

poliƟcians like how we going to prevent the dairy farmers from going out of 

business. and the poverty that comes with it because you get inflaƟon and 

then you got all these people who are on the edge. And then suddenly, you 

get a poverty problem. 

So we're on the edge of a system collapse. 

Interviewer Yeah. I've read quite a few papers. Looking at, well, if water becomes more 

scarce, do we then change our agriculture to more high value crops. But then 

the impact of that is those high value crops may not support the local 

economy any more, and actually may not employ as many people. or may 

mean, that the local populaƟon needs to pay more for what used to be a local 

good that was cheaply provided. Because it's now imported from somewhere 

else. And actually, you're moving the environmental degradaƟon to 
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somewhere out of sight. And as soon as something's out of sight. People 

don't know about it any more, they don't care as much. and they don't act 

on it as much. So trying to make that more visible? and yeah, it's it seems to 

be a worrying trend in the literature that there's a lot of - let's look at the 

marginal costs, and look at the value and put a value against everything in 

order to say in this river basin. let's move away from this crop and have this 

crop instead, because we will make more money without looking at, well, 

what are the social consequences of that? And what are the environmental 

consequences of that. There’s a whole big picture. 

Member6 And it's now you're in good company with Dominic Cummings. 

Interviewer I don't think that sentence has ever been said. 

Member6 Because when he was working at with Boris Johnson he published a paper. I 

mean, this guy is genius. Okay, evil genius, some people might say. Have you 

seen the film with Benedict Cumberbatch he did a film where he played 

Dominic Cummings. Oh, that was so brilliant! 

Interviewer I think I couldn't bring myself to watch it 

Member6 Because it gives you an insight into decision making because he's good at 

this. So anyway, he wrote a blog, I'll see if I can find it. Saying that 

parliamentary processes was outdated and that the decision cabinet room 

should be covered with screens 
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and they should have a full decision basis to work with. And that makes me 

think back to our decision room at Linköping University. These things exist, 

you know. And he was saying, You know, why don't? Why don't? Why doesn't 

poliƟcs use them? Very, very clear, very clear. So I mean, there are people 

that get this in different pockets around the landscape. Yeah, yeah. Yeah. 

Anyway, I think I've taken you as far as I can. 

Interviewer Can I just ask one very quick quesƟon? So when I was looking at financing of 

public water services, are trying to steer away from calling the water 

companies, because, although they are water  companies currently in 

England and Wales. They may not be in the future. But whatever form it 

takes, it has to be financed in some way. And I could kind of block it into 3 

main forms of financing. So private finance model which we currently have 

here. A public finance model which we had pre-1989 and a social enterprise 

model. Which is sort of, kind of, the case in Wales. 

Member6 Really? Excellent 

Interviewer They are not for Profit Water Company, so they are a water company. 

But yeah, they are not for profit, and they reinvest into the community. 

They are also, not performing very well. But yeah, but because of their 

model, they have to get agreement from the community for everything that 

they do. 
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Which does mean that affordability ranks quite highly in what investment 

they are able to undertake. And  communiƟes in Wales are not the most 

affluent across the country. So I think that kind of comes to bear. 

Member6 But the okay, let me just stop you there 

It might be a mistake of history or of our human development but we think 

of everything as a company. Even co-operaƟves are organized as companies. 

Over here, the way this works, like I'm on the Council, right? 

So the Council decides. The Council has a planning monopoly and it also has 

a rubbish monopoly and a few other monopolies. But the society owns the 

water companies so the Council owns the water companies but they're sƟll 

run as companies because it's very convenient because of the economist's 

good side, which is accounƟng. You know the balance sheet. What do we 

need to invest and what costs do we have? Etc. And then how we share those 

costs as part of the municipal fee. So there's nothing wrong with companies. 

Now in terms of financing. Where I think England's gone wrong is that there 

are two ways of financing a private company. One is shares. And when you 

issue shares, then you become a part owner and the other way of financing 

is loans. So a non-private company doesn't have the share root to go down. 

But, on the other hand privaƟzed water companies have a problem because 

when they sell shares, people want things back from them.  
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Interviewer I think across England, Wales, there's been a lack of regulaƟon. There's been 

a lack of economic regulaƟon and understanding of the implicaƟons of 

private finance.  

Member6 Oh, yeah, absolutely. 

Interviewer And it was just a massive failure from the outset 

Member6 InteresƟngly enough, Sweden has private schools. And the same has 

happened with the school system. So what happened with sewage in your 

case has happened here and what we've had here is that children have been 

given 

hard bread and water as lunch because these private educaƟon companies 

are actually saving money in order to give to their shareholders. InteresƟngly 

enough, the price of a share doesn't really give money to a company. A 

company can have a big share price or low share price. It's not going effect 

the money coming in or going out at all. It's like. But in fact, the privaƟzed 

company is at the mercy of its shareholders.  

It’s not good. It's not a good thing. I mean, like, you know I was managing 

direct to a company. I know what it's like. I had to sit. stand in front of 

shareholders and look them in the eye. and some of them were pensioners, 

had put their savings into my business. which was failing. It's horrible. It's 

horrible. Yeah. So this the thing is that Society is the one that provides the 

basis for a thriving economy. It's society which takes the hit and also provides 
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the customers and provides the workers. So I think what I'm saying is, I think 

we can use the idea of company as being the enƟty that that owns the 

system. But that it’s the ownership that is really key. So how that performs?  

Interviewer And what I was finding, looking at kind of the movement of money or finance 

through these financing systems is that both private finance and public 

finance 

you get this kind of siphoning off of accumulated wealth which is taken out 

of the normal cycling within the economy. So either through, obviously the 

bad guys in England at the moment being seen as the companies and their 

investors and shareholders that accumulaƟng the wealth. 

But similarly, if its public finance and its finance through government 

borrowing. 

governor, borrowing will sƟll need to repay that interest on debt, and that 

that interest on Government debt was the reason that we privaƟzed the 

water industry because the government at the Ɵme didn't want to pay that 

interest, and did not want to pay the increased interest that they would need 

to find for the mass investment that was needed in the industry at the Ɵme. 

Member6 That's right, but that that is and economic misunderstanding 

Interviewer Which bit? 
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Member6 That you have to pay interest on Government debt that a government has to 

go into debt in order to create infrastructure. It doesn't. It doesn't at all. A 

government makes, because aŌer Brexit Britain has its own sovereign money. 

If you were, if you were in EU, you're not allowed to create your own money. 

I mean, cause you literally that's what you, do you? You literally spend money 

into existence. The expert on this is Richard Murphy. He's a professor of tax 

and he can explain a lot of this stuff very simply. So I'll make a note to refer 

you to him. Yeah, because the reason government were borrowing is was 

because of EU rules. So now you're out of Brexit. You don't have to do that 

at all. 

There's no reason to have to do this And anyway. I mean, how? How did 

Britain get through the war? It issued war bonds. Wouldn't it be beƩer if, I 

think it'd be beƩer if people came in and said, Come on, I've got a water bond 

here you will. You have, an investment instrument in your local water 

company. 

What this bond does is give you a guaranteed price on water or guaranteed 

maximum price. That sort of thing. I mean, that's like geƫng the people 

involved in their own system. So it's what you've wriƩen there system-wise 

is true. but it doesn't have to be that way anymore. 

Interviewer Okay, no that's really interesƟng. 
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Yeah. Okay? And then, in terms of the social enterprise was the one was the 

one. Well, the only one that I'd had. But where you've got this cycling. And 

essenƟally, the money remains circling within the economy, and it isn't 

siphoned off. But yeah, from what you're saying, then you can also kind of do 

that with public finance. If you are yeah, generaƟng water bonds or 

something similar. 

Member6 Yeah, yeah, I mean, there are a lot of there are a lot of soluƟons here. 

But I mean, while you've got Tories who are just, they're winging it. Basically, 

they don't really know how the system works. but they're winging it to for I 

don't know why, or whatever. They have a very poor view of how the 

economy works. Richard Murphy is. he writes in local, in newspapers slaƟng, 

you know, the what people are saying is, it's wrong. It's wrong from a you 

know the way the economy works 

point of view. People assume that because you have a government, the only 

way to get money is to borrow. Absolutely not true of a sovereign country 

that has its own sovereign currency. There's no theoreƟcal way that's true. 

The thing is, if you have a private company running the show. Then that is 

true. A private company can only get money through selling shares or 

through borrowing from private sources. whereas the government doesn't. 

So yeah. I agree. 
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Interviewer FantasƟc, that has been so useful. Thank you so much for spending one, 

nearly two hours discussing this with me. It's been, yeah, really useful, really 

interesƟng. 

 

Call ended. 
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APPENDIX C: QUESTIONNAIRE AND SEMI-STRUCTURED INTERVIEW 
ETHICAL REVIEW 
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APPENDIX D: QUESTIONNAIRE RESULTS IN FULL 

 

QuesƟonnaire: Decision making in the water sector 10 Responses  

1. What sector most closely describes your organisaƟon or those you represent? 

Water company          4 

  NGO 3 

  Regulator 1 

 Land owner 0 

  Academia 0 

  Other 2 

2. Are you currently involved in a partnership within the catchment whose purpose is to 
collaborate to define issues and acƟon within that catchment? 

Yes               6 

  No 4 

3. What is your age bracket? 

18-24  0 

  25-34 2 

  35-44 3 

  45-54 2 

  55-64 2 

  Above 64 0 

 Prefer not to say 1 
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4. How would you describe your gender? 

Female      4 

  Male 6 

  Non-binary 0 

 Prefer not to say 0 

 

5. How would you describe your ethnicity? 

     Asian or Asian BriƟsh   0 

            Black, Black BriƟsh, Caribbean or…   0 

       Mixed or mulƟple ethnic groups  2 

            White   8 

  Other ethnic group – please defi…  0 

  Prefer not to say   0 

6. Do you think that environmental pressures across the catchment are well understood 
and communicated? 

Not at all        1 

Occasionally 3 

SomeƟmes 5 

Frequently 1 

  Always 0 

7. Do you think that social pressures across the catchment are well understood and 
communicated? 

Not at all        2 

Occasionally 6 

SomeƟmes 1 

Frequently 1 

  Always 0 
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8. Do you think that economic and affordability pressures across the catchment are well 
understood and communicated? 

Not at all        3 

Occasionally 4 

SomeƟmes 2 

Frequently 1 

  Always 0 

9. How well do you think that idenƟfied issues are translated into acƟon plans or 
intervenƟons? 

 

Not at all        2 

Occasionally 1 

SomeƟmes 5 

Frequently 2 

  Always 0 

 

10. Do you think your current partnership within this catchment (if you have one) has enabled 
greater communicaƟon and shared understanding of issues? 

 

Yes         5 

No 0 

Maybe 1 

Not in a partnership 4 

 

11. Do current needs assessments focus on the now, or do they look into future 
requirements? (Select all that apply) 
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Yes                 8 

No 0 

Maybe 2 

 

15. Do you think qualitaƟve or quanƟtaƟve assessments are more appropriate? 

QualitaƟve 0 

QuanƟtaƟve 2 

CombinaƟon … 8 

Not sure 0 

 

 

16. Do you think the available data can be trusted? 

Yes                 2 

No – I have concerns 4 

Other 3 

 

17. If QuesƟon 16 answer is other, please expand 

Latest Responses 

 4 As above  
 Responses depends on what data you mean. some env data is good enough. for assessi… 

18. What do you think is the most appropriate approach to looking at future opƟons? (Select 
all that apply) 
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Ecological status       10 

Chemical status  10 

Renewable water  7 

Physical modificaƟon  8 

 Other  3 

22. Which of these, or addiƟonal, indicators would enable analysis of the catchment or sub-
catchment from a societal viewpoint? (Select all that apply) 

Potable water quality       5 

Public health: pathogen  9 

Human health index  8 

Distance from blue-green inf.  7 

 Other  4 

 

 

23. Which of these, or addiƟonal, indicators would enable analysis of the catchment or sub-
catchment from an economic viewpoint? (Select all that apply) 

Affordability: water price       8 

RelaƟve income level  9 

Resource recovery - basic  6 

Resource recovery - enhanced  7 

 Other  0 
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24. Many thanks for your Ɵme compleƟng this quesƟonnaire. Please indicate below if you 
would be interested in a follow-up discussion.  

If you would please send an email to and we can arrange a 

Ɵme. 

Yes         9 

No  1 

 

 

 

 

 

 

 

 




