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Ben Adam-Smith 00:00

This is House Planning Help episode 366. Hi there, I'm Ben Adam-Smith, and this is the podcast for
you if you're interested in self build or retrofit. I'm exploring what houses we should be building in the
21st century and trying to break down the major roadblocks that may get in our way.

Coming up in this session, my guest is Howard Johns from One Zero, and we're going to find out about
their home energy transformation service, which includes topping up insulation, also introducing solar
PV and battery storage and a heat pump as well. So we'll find out about that. But | suppose one of the
interesting aspects is that it's going to pay back, which is often a challenge that we seem to come to in
this area.

Now, | have a quick favour to ask, and that is if you're enjoying this podcast, please support us. And
there are several ways of doing this. One is just simple, and it is when you meet someone who's about
to do something to their home, send them our way first so that we can prep them up. And similarly to
that is reviewing us on whatever app you're listening to. They often give you that way of just writing a
short review to tell the next person what it's all about, certainly on Apple Podcasts. That would be
appreciated.

Or another way, if you want to take things further, we run a membership community called The Hub,
and you can come and stop by there, stay as long as you fancy. We'll keep the learning going and all
sorts of interesting things that | will tell you about at the end of this podcast that we do in our
membership community, the hub. Okay, let's get to our featured interview with Howard Johns. We're
looking at their home energy transformation service, and Howard has worked in this space for some
time, doing all sorts of interesting things. So that's where we begin. | asked him for a quick overview of
some of the things he's done through the years.

Howard Johns 01:47

| actually did a degree in energy engineering in the early to mid 90s and studied climate. So that was
my sort of real awakening. And | basically spent my whole life working on climate related stuff, firstly, as
a protester, so evicted from a tree in the mid 90s, and then realised that you can't solve the problems
by saying no, that you've got to sort of create pathways that people can see themselves in, in some
ways. So | set about trying to do that. So firstly, with a community energy company in 1999 which was a
complete failure and didn't go anywhere. And then | did set up a solar company, or a small scale
renewables sort of retrofit business in 2002 which | grew for about 13-14 years until unfortunately we
had to shut it down because of all the government shenanigans. | did set up a community energy
company in 2008 which built the first solar project funded by the local community, so a community
share offer. | also chaired the trade body and have since been working in large scale renewables. So |
started developing field scale solar farms, that sort of stuff during my solar company days. When |
closed that, | went into that field more fully and ended up managing a big portfolio of large scale solar
and wind assets for a listed investment fund. So like a 1.5 billion pound portfolio, | don't know about 200



wind turbines and 120 solar farms across the UK and in about three or four European countries. So I've
done everything from very small scale, done 1000s of home retrofit projects in different shapes and
sizes and formats. I've done quite a few for myself personally. But what became apparent with the large
scale stuff is that, you know, we were out there trying to develop new solar farms and new wind farms,
and the real sticking point is the grid. The grid basically is struggling to take new connections at this
point. | decided a year and a half ago, to go back to the start, in some ways, and set up a new
company, which is One Zero energy, my 10th attempt to try and make some impact. That's focused on
how we retrofit homes in an efficient and light way that can enable them to become part of a new,
flexible, distributed grid, effectively.

Ben Adam-Smith 03:51

We'll come on to that shortly, but I'm intrigued in what you said there about the grid. So can you give us
a bit of history, first of all, about the grid. When did it get going? What was the aim of it? And how do we
end up here? You say we can't make any more connections, that's does sound worrying?

Howard Johns 04:08

Yeah. So, | mean, we can make more connections, but we'd have to build new chunks of it. So the grid
was the energy system as it is. Again, | can't remember the exact dates, but | think was post war
effectively, post World War Two, or in between World War One and World War Two, they started to
change it, because what we had was regional electricity companies that had, you know, let's say, a coal
fired power station, and a bunch of houses and businesses connected to that in a region, basically. And
that was great. But obviously, if there was a problem with that power station, it was intermittency and
issues like that. And certainly during the war my grandfather was running Southampton power station,
and what they were doing there was load shedding to shut down areas of the city so they could keep
the factories running and that sort of stuff, because there wasn't enough power at that point, which is
happening all over the world in many developing nations, basically still, so the grid was a national
project to join all these power stations together with transmission lines so that it had more inherent
flexibility. So, but essentially, it was built as a one-way system. So, you know, you've got a power
station in the middle, you may have some transmission to take that power distance, but essentially it's
power is being generated in a small number of locations and flowing to a large number of locations.
And it was all designed to be flowing one way. There was no distributed generation.

But what's happened since the early 90s in the advent of renewables, really, so particularly wind and
solar, they've been deployed across the country in all sorts of locations. And what's going on,
effectively, is this, it's like, we're rewiring the grid backwards, and so the system wasn't designed for
that originally, and that's caused quite a lot of issues. And it means that there's quite a lot of areas
where you just physically can't connect any more large-scale renewable generation at this point,
because the infrastructure, the transformers, the cables, all that sort of stuff, is just not big enough to
take it. And of course, they have to size these things for the potential peak output. It's likely that the
power coming out of a wind farm in your community or a solar farm in your community will stay locally
unless it's plugged onto the transmission grid. But they have to factor that it won't and that will all be
exported, and therein lies the problem. So you know, in part, we've got this sort of capacity issue that
we can't add more large scale renewables. And that's why | felt like, okay, if we can't do that, or we
can't do that for at least 10 years... So if you try and apply for a grid connection at the moment, the



answer you get back is sort of 2038, is the next point of connection in most places. If we need a decade
of transformation on climate, we can't achieve what we need with large-scale renewables, in my
opinion. So that's why | started focusing back on demand. And there's a whole bunch of positives in
that, but I'll stop talking and let you jump in on it.

Ben Adam-Smith 06:55

Well, yeah, | just got a couple of silly questions, probably. Firstly, one of the big things wasn't the issue
to do with wastage. So there's a lot of wastage that goes on in just conventional how we power most of
the UK, although, as you say, that's all changed. So that's one of the big things.

Howard Johns 07:13

Yes, so | mean, it's a really good point. And | think this is what most people don't realise about the
systems that are coming in, they are orders of magnitude more efficient. As it currently stands, let's say
you've got a coal fired power station, we haven't got them anymore, the last one shut down about a
month ago, which is great news, means our carbon emissions are lower than they've ever been. But
hey, let's say we've got a gas fired power station. You stick in 100 units of gas, only 40 of those turn
into useful units of electricity. You put that into a transmission system to transmit it to your homes, you
lose another 10% then you put it in your home and you probably lose a load of that inefficient
appliances and that sort of stuff. The actual usable energy you're getting in your home from that original
primary energy going in is maybe like 30%. So if you start to generate where you need it, there's no
transmission losses. There's none of that inherent inefficiency in the power station. So, it's like three
times more efficient to generate power where you need it, basically. And that story is mirrored across all
of the sort of emerging technologies that are in this space, that look like they’re going to be the
solutions to decarbonisation of homes, transport and other things.

So notably, obviously, many of your listeners will be specifying heat pumps on their amazing homes
that they're doing. And when you start to understand, okay, a gas boiler, you're going to get perhaps
90% of the of the energy that goes in as usable heat. And a heat pump, you're going to get 400% more
energy out of it than you put in, you know, four times more energy out of it than you put in. So it's a
similar thing to electrifying things locally. You know, using a heat pump you get massively increased
efficiencies. And the same with transport, electric cars are way more efficient in terms of primary energy
going in to actual motive power in part because of things like regenerative braking. But you know, your
standard fossil fuel powered ICE (Internal Combustion Engine) car is about 30% efficient. | think you
can at least double or treble that with an EV, for example. So it's a really interesting thing that the new
technologies coming in are just like way, way better.

Ben Adam-Smith 09:16

And just one more question on the grid and everything, so we're not going to see any efficiencies so
that, say, for example, we needed France to boost up our energy for a bit, it just wouldn't work? You
know, that's a pointless thing to spend our time on.

Howard Johns 09:29
Well, no, that's already happening, and it's a key part of the picture of how we build a sort of resilient
energy system moving forwards. So there are already, | think, at least five interconnectors to this



country. So some from Scandinavia, Denmark, France, to Ireland, and what you're seeing is that you've
got this European wide grid, and when you've got loads of wind in Denmark, Denmark regularly has
days where they're generating more from the wind turbines than the entire country is using. So they're
spilling power to the rest of Europe at that point. And it has some strange and interesting effects. So we
know roughly the sort of demand profile of the country, and what's going on behind the scenes is that
the guys in National Grid, or NESO as it's now called, basically, they have a control room. They're
looking at demand live, and they're turning on things like peaker plants, gas plants and batteries, in
some cases, to meet that demand, basically.

But what's going on with the addition of so many renewables is this effect called intermittency. You
know, solar is super predictable, so it's a sunny day today, we know that there'll be a chunk of power
spilling onto the grid from all the different solar plants, possibly up to 20% of the grid today, in moments,
will come from solar, but we know at nighttime there'll be none. And it's the same with wind. Obviously,
when it's a storm blowing through, we can get really high levels of grid energy powered by the wind.
And other periods where you've got a still day, you may get very, very little. So this is one of the key
features of this new system that's birthing at the moment, that's unfolding, is this intermittency, and that
causes a whole bunch of problems, in that we were used to systems that you could just turn on and off
at will, and we've now got systems that basically are running when it's windy or sunny, and there's a
pattern to that, but it means that we have to work out how to store energy or use energy at key
moments, when it's abundant and cheap, versus six o'clock in the evening, when it's really expensive,
generally.

Ben Adam-Smith 11:24

So battery is obviously a big part of this, but is it always preferable to use that energy if you can at that
point, rather than first sending it across to another country or putting it into a battery? And no doubt
these countries probably would favour having a big battery that they could store up for their country. |
think that would be a priority, or does it not work like that, because you're always selling it?

Howard Johns 11:49

It's always preferable to use it when it's being generated. Storing electricity is always inefficient. There's
only a few ways of doing it, obviously, there's loads of innovation in this space, but people are very
familiar with batteries. That's one way of doing it. But again, there's inherent inefficiencies in using
batteries. You generally lose like 10% of the energy you put into a battery, just in charging and
discharging it, for example. But you know, if you haven't got demand for that power, it's a really sensible
thing to do, so part of our strategy with One Zero is to put solar and batteries on people's homes, which
is a really straightforward thing to do. And we think for probably eight months of the year, they can be
virtually self-sufficient for power. So they only have small moments where they're drawing power from
the grid. And we think that that could be copied right the way across the nation, effectively.

In terms of like big batteries, there are loads of big batteries being built across the UK at the moment.
Again, investment funds that specialise in renewables have been very active in this space as well. | was
involved with developing and constructing large scale battery plants previously. They're super effective
as well, you know. So when power is cheap, you charge the batteries, or when it's free even, because
power prices do go negative, sometimes these days, because there's abundant renewables and not



enough demand. You see that quite regularly across Europe as well. You can put a big battery on the
grid and charge it up when it's cheap and spill the power when power is expensive.

Effectively, you can also do a couple of other things around frequency and balancing of the grid with
those batteries, which are very valuable to the utilities and to the district network operators. But
essentially, the problem with big stuff, again, is the connections. So you can stick a big battery
somewhere, but it's not necessarily going to help you and your home 200 miles away, because you've
got to get the power out of it to you. And part of the challenge is in moments of peak use. So let's say
between 4:30pm and 7pm every day. Those are the sort of peak use moments of power in the UK. In
those moments grid congestion, you know, so getting that power from where it's being generated or
stored to where it's needed is part of the challenge. So the more we distribute generation and storage,
the more effective it's going to be and the cheaper it's going to be.

Ben Adam-Smith 14:02

Let's focus on the home now. So we've got that message, and we want to be doing as much as we can
to turn our home into a power station. So first things first, the direction of travel is everything's going
electric. Is that correct?

Howard Johns 14:16

Yeah, electrify everything. That's definitely a mantra, and | think it's the right path. There's so many
reasons why we need to stop burning stuff, that's really, really clear. Electrification, you know, we have
the equipment we need, we have the tools we need already to do this. | mean, heat pumps, you know,
obviously there's quite a lot of bad press around them in in the UK, and | think there's a whole load of
political issues why that's been occurring. But they are old technology, you already have one in your
home, it's called a fridge. They're a very stable technology, they've been used in many countries for a
long time, countries that are much colder than ours. They're a really obvious thing to do. So electrifying
everything is definitely the way forward.

And | think if you're doing a full refurb, obviously focusing on creating a really lovely envelope with
thermal mass in it that is breathable, that's super comfortable to be in, that actually doesn't need a lot of
heating, is the way to go. And obviously, you know, people build Passivhaus and stuff like that. It's an
amazing thing to do. | think for many people who aren't going that deep on their retrofit, heat pumps, for
example, are still a really, really good option. So you don't necessarily need to super insulate your
home to use one. This stuff's way more accessible than people think. Let's say 80% of homes in the UK
could have a solar PV system and a battery. Probably every home could have a battery and benefit
from the arbitrage, so that's buying cheap power at night and using it during the day, because flexibility
is going to be the key thing. So if you've got systems like this in your home, you start to be able to play
in those flexibility markets and actually monetise that for yourself effectively. So but, yeah, electrify
everything is the way forward.

Ben Adam-Smith 15:52

Batteries then and doing this time shifting. Yeah, | can see it theoretically. Are all the challenges ironed
out? I mean, how easy is it, if | say, Oh yes, | want to do that? I've got all of the kit. What are we talking
about that's making it work?



Howard Johns 16:05

| think you can start now. | think the market is early. In some ways, we're reinventing how to run the
grid. At this point, there's lots of experiments being run, let's say. And you know, you've got innovative
companies out there, some of the big utilities, Octopus, Ovo and others. What's coming is smart tariffs,
or flexible tariffs, agile tariffs? They’'ve got a few different names, but what that means is that they're
going to give you different power prices at different times of day. Now, if you put in a solar system and a
battery, and you've got a decent control system on it, you can program that to go, Okay, | want to
charge at these times, and | want to discharge at these times. And you know, you can force the battery
to discharge, for example, between six and eight at night, where you may get a much higher export
tariff than if you were exporting at midday, for example. So you can run your battery as a little micro
power station that's supporting the grid in moments, that's drawing in power when it's cheap, then just
meeting your needs for the rest of the time effectively. So that's already really possible. It's really simple
to do.

The next step of this is, certainly things that we're working on, is like a managed service, where, instead
of taking sort of tariff, because at the moment, it's easy to get a tariff, let's say which gives you, | don't
know, six hours cheap energy at nighttime, it's a classic one for EV drivers. And so you can charge
your battery during those six hours and then during the day, you basically don't import any energy
because you're running off the battery and maybe a bit of solar. And then in the summer, you don't
charge it at night because you're filling the battery off the sun during the day. So it's super easy to do
that already.

| think the step on from that is going to be sort of managed services, where we go actually, let's look at
wholesale price, because wholesale prices change every half an hour, and there are periods where it's
super cheap or negative, and there are periods where it's super expensive. So if you look at an agile
tariff from, let's say, Octopus or something like that, over a 24-hour period, you may have prices that go
from -2p to, | don’t know, 50 pence a kilowatt hour. So in moments, you would be paid to take energy
from the grid, and other moments it would cost you a huge amount, like twice or three times the amount
you'd normally pay. What will come, | think, is software layers that basically do that management for
you, that reference weather data, that reference those grid signals and that look at a sort of model for
your consumption and work out, okay, when's the best time for you to take power in the next 24 hours if
you need to take power? And certainly that's something we're working on at One Zero, to try and
provide that service for people.

Ben Adam-Smith 18:34

Is there a level of trust almost within this? Because I'm sure some people, the early adopters, will just
dive straight in, but are others maybe more cautious? You know what | mean here? It's a strange one,
because you're almost giving control to the company in a way, to control your house.

Howard Johns 18:52

Yeah, it's an interesting one that, and | think certainly in all of the systems at the moment, that control
remains with you, and you can choose whether you opt in to these things or not, they're very simple
mechanisms. | think that there is going to be a point where people decide to give control to a third party



or a software platform, for example, to manage things in their homes. In part because of the complexity.
If you've got one tariff window, it's very easy to sort of set that up for yourself. If you've got a dynamic
price signal coming in every half an hour, and you've got to choose when to charge or when to
discharge your equipment, then that becomes much more complex. So | think people will want
assistance with that, to really feel the benefit of it, to maximize the return on their system effectively.

Certainly in our experience of working with the homeowners we've worked with in the last year, the
thought that a big utility might control something in people's homes is not sitting well with people.
They're not excited about that prospect. The thought that we may be controlling something in the home
seems much more palatable. In part, | think people, they like to feel like whoever's doing this, has been
to my house and has seen the setup and understands it in some way. So | think that there's definitely a
trust issue, and there's definitely something to be built on to get to a point where people will trust this as
a viable thing.

But again, often, in my experience, you know, it's often the money that drives these things, and if we
can provide people with a much more cost-effective solution than they currently get from their existing
utility, for example, by having this kit in the house and having it managed in a certain way | think that
the money will drive this forward in some ways. And | think that what's happened with particularly solar
and now batteries, is this huge cost reduction. The reason this stuff works now without having loads of
government support is that the costs have come down to a fraction of, you know, like couple of percent
of what they were 20 years ago for solar, and they're well on their way with batteries. It just means that
generating and storing power on your home is probably the most cost-effective way of getting power
right now. Not many people realise that.

Most people aren't thinking like investors. So they're not thinking about, okay, I'm buying this asset.
How long is it going to take to pay back and lots of stuff as a traditional energy investor would, but
essentially, that's what they're doing, is investing in a system that will create a return for them and their
home over time, and | think maximising the benefits from it will become part of the consciousness in
owning a system like that is that, oh, | can actually be doing better on this, because there's these
various options to help support the grid or take power when it's at a negative price, and that will actually
be attractive. So | think that will help us get around the trust issue.

Ben Adam-Smith 21:37

Now, you mentioned something interesting there about the finances of this, because if you start to go
into a deep retrofit, which I'm sure you've done before, it just doesn't really pay back, does it? It pays
back in terms of health, comfort, energy efficiency, we know that, so you can feel good. But the
motivator really is, I'm going to be in this house for a number of years, | want to do this retrofit. So tell
us about what your idea is and how it differs?

Howard Johns 22:03

Yeah, | mean, firstly, | should say I've done a number of retrofits, deep retrofits, and | actually moved
house a year ago into a house that's really unretrofitted, and I'm itching to get on and retrofit it as well. If
you could afford it, and you've got the bandwidth and capacity to do a deep retrofit, it's an amazing



thing to do, and | would highly recommend it, and definitely the health benefits of living in a house that's
sorted are amazing.

Where I'm coming from with One Zero is that probably 95% of the population will never go there. We
know it costs an awful amount of money, a lot of money to do a deep retrofit. Yes, it's the right answer
on some level, but for many people it just won't be. So we think for about £21,000, we can do sort of
the basic insulation, so loft top up, cavity, and then solar PV, a battery and a heat pump. Obviously, at
the moment, there's a £7,500 grant on that heat pump. So where | was trying to get it to is, you know,
you could have a home energy transformation that would drop your bills to probably about 40 to 50% of
what they are currently, and your carbon emissions probably to about 30% of what they are currently,
delivered in a two week window with minimum disruption. Basically, that's what we're aiming to deliver
for existing homes. And we think that's super achievable. Anything post 1930s we think that's a really
achievable thing, and certainly that's what we've been doing in this last year, since we started.

Ben Adam-Smith 23:26

Now, one of the challenges of retrofit is it's a holistic process, and we've got to be careful. But are we
saying that really we're just insulating, and we're not wanting to do anything with the airtightness,
because at that stage, then we have to start looking at ventilation, so it's just a bit of an insulation top
up. We know the house is still fairly leaky but we've got all these other benefits, the carbon of having a
heat pump and so forth. Is that the thinking?

Howard Johns 23:51

Yeah, | mean, obviously I'd probably break it into two sections, so solar and battery. You can just do
that on any house. It doesn't matter if the house is leaky, generating your electricity is not affected by
the building fabric. You know, you're still using electricity. So that's just a no brainer. You can just get
on with it.

I think on the heat pump side, obviously, you don't really want to stick a heat pump on a really leaky
house. It's going to be really inefficient. Let's face it, you're heating it with a gas boiler, it's really
inefficient, you know, so on some level, there's no change. If you can heat it with a heat pump, it's still,
in terms of carbon, you may knock four or five tons off your CO, emissions every year by heating with a
heat pump. Obviously, what we have to be careful of is making sure that the heat loss is not too great.
There aren't too many draughts, you know. So | think it is really sensible to do the easy stuff. It's really
important to get that done, and often, when we're looking at a house, we'll make recommendations
around deeper measures as well.

Now it may be you choose to do them first, or it may be you choose to go for the heat pump and then
incrementally do them over the next few years, but we will always try and recommend what we think is
right for the house, or what the options are really. Generally, we're not recommending external wall
insulation, we're trying to focus on properties which are quicker wins, basically. So anything that's got
cavity walls already done, that's got double glazing already, that's got a reasonable amount of loft
insulation, possibly we top that up from 100 mms to 250to get it, to get it where it needs to be. That's
sort of where we've been focused on with heat pumps and we think for those houses, you know,
potentially, you can install a heat pump for £7,500 - £10,000 with just a few radiator changes, and there



should be an improvement in the comfort of the building. And obviously running costs, potentially either
at worst case, the same, possibly cheaper, particularly if you use time of use tariffs and weather
compensation software for running your heat pump. So that's the general approach.

Ben Adam-Smith 25:48
Is this retrofit work mindful of potential continuation of the retrofit, so you're not blocking yourself in any
way with the work that we're doing?

Howard Johns 25:58

| guess where | came to was that general deep retrofit is so inaccessible to most people. Let's face it,
even, you know, we've only got like, 1.3 million homes with solar systems on the roof, and there's 28
million homes in the UK. So it's like, how can you give something that gets people into this space and
gets them doing something? You know, because | think the narrative from the retrofit community has
been, oh, it must be fabric first.

Ben Adam-Smith 26:26
| was coming to that, well, it's a mixture. It seems to have gone from fabric first to fabric second to fabric
fifth. And, yeah, | don't know whether you've plugged into this debate?

Howard Johns 26:39

| have done a little bit, and you know, for me, it was like, so we're going to recommend measures, if you
look at this purely as an investor, so we're going to recommend measures that are going to take 40
years to pay back over ones that could pay back in possibly five. | mean, that just seems totally counter
intuitive. Let's start with the stuff that pays back the quickest. And if that's solar PV and a battery or just
solar PV, start with that, and maybe with the cash flows that people get from that, then they might
reinvest in the next steps on it.

Most people are not going to go down that whole, okay, let's do a full heat loss survey and think
through every aspect, and we'll get the professionals in to do a retrofit assessment. And many people
are just not motivated to do this stuff. And you've got sort of early adopters in the space who are, but
you know, the reality is, there's millions of homes we need to reach in the next decade, two decades.
So we've got to make this a swallowable pill. So that's the approach, really, is to try and create
something that people could see themselves in, particularly how we create finance wraps for this, so
that where we're trying to get this to is, okay, you can have all this stuff done. You don't need to have
capital upfront to do it, and you're just going to start saving from month one. Okay, you won't save as
much as if you funded it yourself, but you'll save something versus your traditional energy supply.
That's where I'm going with it, to try and make it sort of accessible to many, many more people.

Ben Adam-Smith 28:03

You mentioned subsidies earlier on, and | wondered whether | needed a rant at that point when you
mentioned it. But oil and gas, | do not understand how that has got any subsidy in this world that we live
in today. But the retrofit measures, surely deeper retrofit measures, well thought out, should have a
heavy subsidy? As in, we can move it to other parts, where we're worried about the environment, you



know, waste, anything that goes into landfill, surely that's a tax for you know, you look in landfill, it's all
plastic?

Howard Johns 28:35

If | can just join in on that rant. | have high hopes for this government in that we have Ed Miliband, who
really gets this stuff, in energy and climate change. But it's already quite galling to see them
announcing £22 billion worth of investment in carbon capture and storage, which is effectively money
for the oil and gas industry. Again, if they'd gone, there's £22 billion to kick-start retrofitting the homes in
Britain, now, that would have been really powerful, but to give £22 billion to the oil and gas industry for
something that you know may or may not work, I'm sorry, but it's just really wrong.

Ben Adam-Smith 29:10

We've talked about solar, batteries, heat pumps, so these are all bits of kit that will have a carbon cost.
Can you go through them? I've heard things at conferences before that solar, for example, you get it
from one location, the carbon is a lot more than another. And batteries, we're worried about lithium, so
how do you size all these things? And then obviously heat pumps are going to be a lot bigger than if
you'd gone the fabric first approach.

Howard Johns 29:37

Everything we do has an environmental impact. Firstly, | guess we're measuring against our current
extractive society. So the best analysis I've seen is if we go 100% renewable, our rates of extraction of
raw materials from the earth will drop to about a 30th of what they currently are. So we live in a highly
extractive society. 40% of global shipping is shipping fossil fuels to you, so that's the backdrop.

Now, things like solar panels, yes, they have an environmental impact. Obviously, there's polysilicon
production, there's issues around supply chain there, particularly with indentured slavery in some
provinces of China, which can be quite hard to get around. Let's face it, it's polysilicon, it's computer
chips it's everything that's affected by that. So it's already in your life. There are ways around it.

| guess, in terms of energy and environmental performance, generally, a solar panel will liberate the
energy that went into making it within nine months of it being in production, and it has a 25-year
warrantied life, possibly up to 40-year actual life. So | think in terms of energy payback on something
like that, it's very, very positive. It's fully recyclable. Again, there's generally, with most modern solar
panels, there's no rare earths in them. So it is just copper, aluminum frame and glass. Effectively,
polysilicon is a form of refined sand, so all the parts in there and a bit of silver for the actual conductors
on the solar panels, all the parts in there are recyclable. There isn't a huge recycling market, because
both the panels that have been installed, you know, | managed hundreds and hundreds of thousands of
them, and they're still sat there generating merrily. Certainly, the first system | built, which was grid
connected, was in about 2003. It was a two kilowatt system that, to give you context, cost £20,000 to
install, or £22,000 even. Now you could build that for about £2000. That's still generating well now, this
stuff is quite stable, so that solar.

Batteries are obviously the other big one that people are concerned about. Obviously, there's a huge
growth in the amount of lithium being produced and used because the growth of the electric car and
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domestic batteries. There are two ways in which lithium is produced. So one is from mining, so in
Australia, generally, lithium is being mined. In the rest of the world, so even now in the UK, we've got
lithium production happening and that's from a liquid deposit. So it's basically brines which are under
the surface of the earth. That can be very, very low impact in terms of the extraction process. So you
literally drill a bore hole down into the deposit, you pump the water up, you extract the lithium from the
waters, and then you pump the resultant, or, you know, remaining water back down into the same well,
effectively. So yes, it does have an impact, certainly there's mining impacts in Australia, but again, it's
an infinitely recyclable material, so once we've extracted a bunch of it, and it's abundant in all parts of
the world, it turns out, it's not just the sort of Bolivia, Chile triangle. It's here in abundance in the UK, for
example, there's never been a demand for it, so there hasn't been commercial extraction. So | haven't
found huge issues with lithium, although there are some specific ones around indigenous land rights,
but that seems to be the same for every form of extraction. And again, there have been things like
cobalt in batteries. Many manufacturers are now redesigning them without that, for example. So | think
the issues of rare earths, again, will become less of a concern as we move forwards.

And again, heat pumps generally just copper, copper and steel, pretty abundant in a recycled form
across the world, so | don't think there's huge issues with that. Obviously, there's a refrigerant involved,
again, there's two types, one of which has a lot less global warming potential. But let's face it, we've got
this stuff in our house already, it's in your fridge. So again, | don't think there's huge issues with the
energy input or the extraction for these bits of kit compared to what we're doing. Let's face it, you know,
the extraction that's currently happening in our names. Yes, there's all the minerals for all the bits of kit
that we have in our houses, the cars and everything else. That doesn't look like it will change. But the
key thing is, there's extraction of fossil fuels, and the resultant problem of dumping the exhaust from
that process into the atmosphere has a far bigger impact than the lithium mining for example.

Ben Adam-Smith 33:58
What about then, let's say we take you up on your offer and we go down that route. How are we doing
in terms of carbon? We know that it's going to pay back, but is that a big win as well?

Howard Johns 34:09

It amazes me running the numbers on heat pumps. So solar PV and batteries, you know, essentially
you can drop yourself off the grid for eight months the year, let's say if you have a decent sized roof,
and east, west or south, they all work fine. So you can massively reduce your exposure to grid carbon,
which is obviously reducing anyway. And then heat pumps is quite astounding actually, you know, you
can often knock three to five or six tons of CO, off your home carbon emissions. People worry about
their flight to Spain each year, let's say. We're talking like 20 or 30 flights to Spain per annum saved by
one heat pump. It's pretty amazing. So in terms of carbon, | think it can be pretty significant. 70% of the
adult population are worried about climate change and want to do something about their carbon
emissions. Most people don't know what to do. And they try all sorts of different things, but actually, |
think the most impactful thing you can do is sort your house out.

There's amazing author, researcher Richard Black, has just written a book about this subject, The

Future of Energy, it's called, which is well worth, very short, but well worth reading. And one of the
concepts he talks about there is this, this notion of peace dividend, that one of the most impactful things
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you can do is withdraw your support for fossil fuel companies. Doing your home, if you think about the
upstream impact of not buying power from a utility for eight months of the year, that's a gas powered
station, that they're not putting three times the amount of energy you were using into, you know, it's a
fundamental shift, basically. And if you're not drawing gas in to heat your home, you know, if you could
disconnect yourself from the gas grid, | think that's a pretty radical act right now. You're not funding a
huge infrastructure that is basically not only polluting the atmosphere, but is creating conflict around the
world. So there's this concept of the peace dividend. If enough of us do this and get ourselves off fossil
fuels, in this next decade, | think we're going to have a much happier world, as well as hopefully one
that isn't heating up too rapidly.

Ben Adam-Smith 36:13
As someone who has managed assets before, is it easier to be an ethical investor?

Howard Johns 36:22

Interesting. | mean, | think there's lots of options now, the fact that there's multiple renewable energy
funds on the stock market, so some great companies you can invest in now. So you know, if you have a
self-invested pension, for example, you could actually just opt to put it into those companies, obviously
not without risk. But there's lots of options, | think, for companies that are and asset classes that are
positively environmentally beneficial. Investing in a bunch of solar farms through a listed fund like the
one | was managing all the assets of is going to give you a long term, stable income stream effectively,
which is a great thing, much better than you were getting in banks two years ago, three years ago, and
you're doing something good for the planet at the same time. So | think there's lots of options where
there weren't options previously, but it's an interesting area, because there's still billions and billions of
pounds of capital that don't have enough options for investing in this stuff, still.

When I'm talking about things like grid constraints, what that means is, okay, there's hundreds of
millions of pounds that would have been invested in those assets that can't be deployed at this point.
So where does that go? How do we get that money out of fossil fuels into something that's more
sustainable? Because loads of the money sloshing around in the world is funding fossil fuel companies,
but until we create enough opportunities for it to go somewhere else in a stable and credible way, it
won't move, basically. So it's a really interesting area and part of what I'm working on with One Zero is,
could we make this sort of new asset class of home energy transformations a thing, that we could get,
let’s say, a pension fund to give us 50 million to deploy into 20,000 homes, or whatever? You know,
that's where I'm going with this basically.

Ben Adam-Smith 38:02

Oh, very interesting. I'm glad | asked that one. | was just thinking, from a personal perspective, we're
trying to sort out Junior ISAs and discovering, oh my goodness, they're actually, you know, | don't want
anything to do with fossil fuels, and it's not that easy to invest it.

Howard Johns 38:16

It really isn't. Yeah, | mean, as an individual investor, obviously, there's certain banks, people like
Triodos, who specifically have very positive investment policies. There are lots of places you can go
where you can specifically get financial products that are thinking about this and only investing in
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certain things. But it is still quite hard. But there's some great YouTube channels, | think, around this
subject and how to how to invest positively.

Ben Adam-Smith 38:46
One more question, and we haven't really touched on cars, and this may be a complete diversion, but
are they going to be useful because of their battery, or is it really a separate entity?

Howard Johns 38:58

Well, in theory, they are, and they're already, what are called vehicle to grid, you know, pilots and trials
happened. So just to give you context, if you've got an electric car, you might have a 30 to 100 kilowatt
battery in it, to give you your 100 to 300 mile range on your car. Your home battery may only be 10
kilowatts. So if you could plug your car onto your home and use your car battery to support your home
and to do that arbitrage piece, then that could be very valuable. And also it's a lot of lithium sat around
that we could be using effectively. So in theory, yes, vehicle to grid is a thing. It's been trialed in various
countries. It's been really successful in Japan. So Nissan, as far as | am aware, the only car
manufacturer that let you do it at the moment. So the theories there, the trials have been run. It
definitely works. The challenge is the car manufacturers whether they actually want to let you access
the battery in that way. And most of them don't. Most of them are saying, no, no, you can't pull power
out of the battery because you'll invalidate the warranty. Something has to move there to enable that
market. But it will definitely be part of the future.

Again, if you think about this huge intermittency, already like | mentioned Denmark, you know, it's quite
a lot of days where they're generating more energy than they need as a country from their wind farms.
They were the pioneer of wind, as in, as with Germany was the pioneer of solar. On those days you
could be filling all the cars and then running the country on those cars in the quieter moments. It's
totally possible, and you'd only potentially need to access, like, 10% of the battery to have a meaningful
impact. So, yeah, | think it's definitely part of the future.

Ben Adam-Smith 40:44
Is there anything else you'd like to mention, either around what we've been talking about today, or what
you offer at One Zero?

Howard Johns 40:50

Yeah, | guess. Well, so One Zero is very geographically focused, so it seems to me that loads of people
are interested in stuff, but many people are cautious to act so what we've done is we've just focused,
you know, in this last year as we've been setting it up, on how we give people the confidence to act. So
we've been working with communities where you can sign up more than one house at once, you know,
particularly where you've got people across of two or three streets. Again, we've got projects in villages
around here where we've got, let's say, five or 10 houses done across three streets. Again, most
people are curious and they'd like to do something but they don't quite know what, they don't know
who, they don't know how and how to finance it and all that sort of stuff. And so we've been very much
focused on, can we get communities to talk to each other? Can we get the person who's done their
retrofit, who's passionate about it and who's got the app, get them in a room with all the guys who are
thinking or the folks who are thinking about this stuff, and actually curate a conversation around okay,
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what's this really like? So we've been doing that with communities, and we found that really, really
effective, because most people want to act they just don't know where to go. So to try and give them a
safe space to explore it and good technical knowledge to work out what's possible for them, is how I've
been approaching it.

So at the moment, we're only operating in Sussex, and we expect to probably open in about five to
seven new areas over the course of the coming year. And again, very much with that community first
focus, because we think that, you know, there's a real opportunity to change the narrative in how we do
energy and bringing people with us, so rather than it just being the switched on and wealthy enough
who are doing this stuff, how do we bring more people in, so that people who weren't originally thinking
about it and who don't necessarily have the wherewithal financially or the headspace to really think it
through, how do we get them on this as well and make them feel part of this journey, basically? So
that's been part of the focus. And | think it's turning it from that me and my castle thing, into us and our
street, you know. And again, where I'm going with this is thinking about, you know, how could we
manage a small, almost like a micro grid behind a distribution transformer, so behind the transformer
that serves your street. How could we balance a community so that we've got enough generation in that
community and enough storage to provide power for a big chunk of the year? So it's just trying to
change the way people are thinking about this stuff and pull people along the process.

Ben Adam-Smith 43:16
Howard, I've enjoyed that. Thank you very much.

Howard Johns 43:18
Thanks so much for having me, Ben.

Ben Adam-Smith 43:21

Get more in our show notes today, which you will find at houseplanninghelp.com/366. We've got a
summary for you of this conversation and links so that you can get across to One Zero. Perhaps you've
got a comment or you'd like to ask a question, you can either do that within the show notes or on social
media, we'll give you links too as well - houseplanninghelp.com/366.

My call to action is to check out The Hub, and this is the membership community that | run alongside
House Planning Help, designed to continue the learning and just to help you if you're engaging on a
self-build or retrofit. We've just added an ask the expert session, we could call this one, ask the
electrician. Electrical contractor, Ben Pearson, was here to answer questions from our Hub members,
so that's another really good one into the archive. And we're always trying to put in more and more
useful material. We don't want to put things in just for the sake of it. It has to help you. And also, really, |
suppose it's digital, so that this is something you can do from the comfort of your own home. You can
get yourself stuck into the courses or you can mingle in the forum, chat to me on office hour, maybe sit
back with a drink and watch one of our in-depth video case studies, where we follow entire builds from
start to finish and break it up into different episodes, or a live training with a guest expert who's
dropping by. That is what our membership is all about, trying to accelerate the self-build journey, or
help you along the way on your retrofit. houseplanninghelp.com/join.
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Next time furniture maker Lucinda Leech is my guest, and we're going to hear about her self-build.
Thank you so much for being there. The House Planning Help Podcast is produced by Regen Media -
content that matters.
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