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Transcript

 Interviewer 12
Perfect. Thank you very much. That would be great as well. So shall I, shall we start our conversation with you introducing yourself, please?
0:23
Interviewees: Yeah. So I'm  -----. I'm a farmer by background, but I don't practise.
At the frontline anymore, I step back from full time farming about four years ago, but I still remain active in agriculture, especially in irrigation and water resources management for agriculture. And I also do various bits of consultancy with farming businesses. My farming career was based around managing large it by UK standards.
 1:18 Interviewer
Perfect. Thank you very much for your for the introduction. So as you know the hydrogen is is being explored as a clean energy sources for various industry including agriculture and hydrogen can be produced using renewable energy sources such as winds and solar PV. So we call those green hydrogen. So in your opinion in agriculture if we can if we utilise hydrogen.
For machinery and for producing fertiliser, what would be the main benefits and opportunities? And also are they going to face any challenges? 

2:01
Interviewees:
Yeah, I think there's a. It's a fascinating subject. And how long have you got and where should we start?
So and I think it it depends. So if our starting point is that fossil fuels are going to go, we have to find an alternative to fossil fuels.
Then then, then. Now look, I'm not an expert in alternative energy sources, so from a layman's point of view, if you will, it seems to me that hydrogen offers an opportunity when you look at agriculture the way it is organised now, the way it works now, you know, you know, people have said, well, you know we've we've got electricity.
But but for heavy draught operations and a lot of the you know the where we use large pieces of machinery field machinery, combine harvesters, other kinds of harvesters, big tractors, then electricity is storing electricity to to to power those things is going to be an enormous challenge and something like hydrogen offers an alternative. Now that presupposes that agriculture is going to continue to work like that. And now I'm not suggesting it is, it is or it isn't, but that's.
That's what? That's what underlies that question. Because then you start looking at the way.
Autonomous vehicles are are impacting the way agriculture works and certainly in in big, large parts of agriculture that I've been involved with. I can see how autonomous vehicles will will.
Will displace vehicles with people on operating them and so that that then has implications about the size of those machinery, those those machines, and what is the most appropriate source of energy to to, to to power them? So I'm perhaps.
Unnecessarily complicating the issue, I mean the very short answer is that hydrogen offers a really, really interesting opportunity, because I think there are another aspect to hydrogen is how it's generated. So I. So I guess the biggest barrier or challenge in any kind of new technology is what does it cost and and we can start off by saying what it costs compared to what we're using now or what does it cost compared to the to the.
To other alternatives. Other options in the in the future.
So, and that's why I sort of opened by saying if we if our starting point is we will not use fossil fuels, we have to find an alternative. So, what is what is the cost and utility of hydrogen compared to the cost and utility of for example, electricity of methane.
Methane, methane gas and no doubt there are other.
You can let your imagination run Riot, so I'm sorry. That's a bit of a ramble. Where does that?
Can you bring some structure back into this conversation before I just go off and wander off into the distance?

   5:06 Interviewer
No, I think it was a very it was great idea. So, do you think it would be any challenge in terms of using those hydrogens?

5:15 Interviewees1:
Ah.
If you right, so are we talking about using them as opposed to adapting to them 'cause if if we're talking about using them then then I yeah, sorry. Go on.

   5:23 Interviewer
Yes, so in terms of adaptation by farmers, do you think there would be any social opposition to adopting hydrogen in farming?

5:40 Interviewees1:
Oh, I think the adaptation piece is huge.
I think they so I I wondered if you were drawing a distinction between, well, let's assume that all the technologies in place, you know, what kind of?
Particular what, what, what are the characteristics of using hydrogen? I mean one is that it's you know it does.
It can be very dangerous if in the wrong hands, but so can, you know, certain fuels that we're using today, you know, handling things under very high pressure.
Is difficult. Where does it? Where do we source it from? You know? How does it arrive on the farm? Are we going to be making it ourselves? Are we going to be forming collaborations of of of you know, will a number of farmers join together to to build a hydrogen plant? And if you know, and how and how will they distribute it in terms of in terms of adaptation? I think that I think the adaptation thing is massive because we've got to go through.
The process of of changing from 1 technology.
Another and although there are some common elements, common components in the two energy sources, there are lots and lots of differences, and so you know, the first one is how do you persuade somebody to say, well, you need to start looking at this alternative energy source.
And I guess you know, one of the ways we overcome that is is, you know, in the old back in history, we had demonstration farms, you know, we had, you know the we had state subsidised.
A A demonstration forms which showed people new technology helped to introduce it helped to overcome people's natural conservatism and resistance helped us refine the technology to make sure that it was safe and.
And and delivered in the way it was supposed to deliver. And then there, of course is this massive issue of cost, you know, is do we see a day?
Well, you could say that that in transition.
The cost of hydrogen compared to the cost of what's being displaced, the cost of of diesel, let's keep the language simple is very is is straightforward and relevant because whatever diesel is available, I can still use it. So what does it cost compared to what it is that you're asking me to use instead? Can we see a day when the when the cost of generating hydrogen is similar to the cost of getting diesel to the, you know, to the to the farm available for use today? I just no idea. I have no idea where we are on that curve.
Either today or where we're likely to be in the future.
And you could say that that if it if it's going to cost more than if that's the way it has to be. And you know once diesel disappears.
It you know the the world adjusts and I'll draw a parallel there. It's a clumsy parallel, but it's not that long ago that electricity.
May from the from the, from the from the grid mains electricity would cost a farmer around somewhere between 8:00 and 12 pence a kWh. It now costs multiples of that.
And but if I to say but we've, we've, we've we've adapted because we had to, you know, if you said to somebody when they were paying when they were paying 8 pence a unit for electricity, well, how you feel if you if you have to pay 30 pence a unit and they would say, oh, that's ridiculous and we won't have a business, you know, like when life will grind to a halt. And here we are. We're there and life is difficult, but it hasn't ground to a halt. So you know, we have been able to adapt from cheap electricity to expensive electricity and we will adapt from cheap diesel or what will appear like cheap diesel.
Too expensive hydrogen if indeed you know it is that much more expensive and those are things I don't know, but that's part of the adaptation process.
As I see it.

   9:38 Interviewer
Perfect, thank you very much for saying that. So, you are suggesting that costs and benefits are the main motivations for adaptation. You also mentioned whether hydrogen would be brought to the farm, but the idea here is that farmers would generate hydrogen on-site, using a wind turbine or another renewable energy source.

10:08 Interviewee1
And that that makes loads of sense, doesn't it? And that that long term, that's that's a great resilience matter.
And I'm sure that that in the future people will look back and say, well, gosh, isn't it aren't we aren't things so much better now because we are generating our electricity or sorry, our energy, we're we're we're producing our energy locally.
To use it locally and you know that's that, that raised that, that's great for business security.

142 Interviewer
So do you think it would cause any kind of operational challenges in terms of integrating hydrogen into the farming activities?

10:52  Interviewee1
But they're not insurmountable, and I think it's about getting things in the right order, and it will mean different things to different businesses. I mean, one of the Part 1 aspect of this is, is where people are in their investment cycles. So and also whether whether there is a transition from.
Using.
From using one energy source because it's in transition, you're introducing another energy source, so you've got another set of infrastructure that's needed to support that.
So, so so is it the case for example, you know on a farm, let's just imagine for the sake of this exercise that, you know, a farmer has, he has 10 tractors all operating on diesel and he operates a phased replacement process where you know it will take him five years to change all of his tractors. So does he adapt by by, you know, can he incrementally?
Develop his hydrogen source so when he when he when he changes the 1st 2 tractors and so he gets two hydrogen tractors and eight diesel tractors.
Does he have to have a hydrogen plant capable of producing enough hydrogen for all 8 tractor or 10 tractors or or or or what? Now there is an another scenario where and this is you know these sort of things do happen where?
Operators work on changing the whole fleet at once, so for them it'd be a different, you know, it'd be a big risk to go from 100% diesel to 100% hydrogen, but then that's that, that risk is all in the in the preparation.
It's how you know is adaptation planned or is it?
Is it is it? Is it planned and well thought through, or is it? I can't think of the, is it? Does it? What's the opposite of being planned? Is it a random event, you know? And somebody thinks, oh, gosh, next week we're going to be running on hydrogen. What do we do?
As a sort of thing. So I think it's, you know it's preparation, isn't it, it's it's it's it's it's, it's thorough planning and preparation is the technology ready what is the technology readiness level of this of this new fuel you know.
We up at 8:00 and 9:00. Can we bring it straight in or are we still collectively as a sector? Are we still developing it? You know what? What are the precursors needed? You know, how simple is it to create a hydrogen generator?
Is my business size so.
Sufficiently large that I can be, I can remain independent in the in my approach.
Or  should I be looking to collaborate with neighbours if I'm going to collaborate with some of my neighbours, where are they in there investment cycles and and timings for this? And I don't, I'm jumping ahead of it, but I noticed in your one of your questions about the opportunity to sell hydrogen to other people.
Well, of course that would that. That would be a great.
Addition to to adaptation in as much as if you had alternative.
Alternative markets that you could develop for the hydrogen, then that gives you all kinds of opportunities in terms of the scale of operation that you could that, that an individual business or a group of businesses businesses you know they could they could, you know they might collectively or someone has a demand for X units of of hydrogen but they're.
But it would, you know, it would. It would be better for them if they built a plant capable of producing 2X or 3X and develop a market for the surplus. But yeah.

14:31 Interviewer 
That's great. Thank you very much. So before we jump into other questions, do you think it's any risk associated with integrating the hydrogen in farming sector.

14:48 Interviewee 1 
Well, I suppose a lot of it is the is the, you know, it's possible that that I'm promoting a fairly optimistic view of this whole thing and it's an exciting technology. And come on, let's go for it. So and very often, the risks are the the converse of all of those things, aren't they? So we've mentioned that, you know, this stuff can be hydro can be tricky to handle. How reliable is the technology is is it?
What's the what's the readiness level of it? Are we are we? Are we is, am I as an operator? Am I an early adopter so or am I? Or is it already established, you know so?
If the if one is an early adopter, then.
Well, some people are early adopters without doing a proper risk analysis, but.
You know you can manage risk, can't you? But I mean, yes, there are huge risks, but they can be managed and it's about understanding the risks that you're exposing yourself to. And what if it does? What if it if it's getting, something's going to go wrong? What does going wrong look like? And is it catastrophic or is it or? Or is it just a nuisance?
And and if things go irreparably wrong, can I can I?
What kind of remedial action can I take? How can I mitigate and how can I remediate so?
And I suppose it is. You know, this is where the where the state comes in, doesn't it? In terms of supporting, because usually you most risk.
Translates back into money, one way or another.
And so we're. So then you call upon the state.
Or some bigger actor to be able to say? Well look, I will protect you from that risk by supporting you financially through this process.

   16:43 Interviewer
Yeah,and are you aware of any subsidies that could support such initiatives?

16:52 Interviewee 1
Well, I I. I think the way I think the best way to do this sort of thing is first of all is to support the development of the technology. So that is that. So that is that's the government supporting the technical work, the development work needed to so. So the research I suppose the research and development.
If the if it, if it is government policy that we should that we should develop this technology then.
I think it is reasonable to say that if this is, if this is for the greater good.
Then.
Then that the greater good will be achieved more quickly if Government intervenes. When I say intervene, I mean whether it supports it financially because it is, we we come straight back to risk. And if you allow, if you rely on the private sector to do it, you can look at agriculture and say, well, who will support the work needed to get the technology ready for agriculture. Agriculture is a highly fragmented business. It's a very large number of very small businesses. And so the R&D budgets.
Are tiny anyway.
And and the and the idea that you could get 1000 or 2000 farmers to, you know, to to, to aggregate, to put all of their R&D.
Spend into one pot to develop hydrogen. It's not going to happen. I mean, there are cases in farming where some businesses are sufficiently large and their owners, the owners of those businesses, are sufficiently ambitious that they will fund some quite significant.
Our development projects and take big risks.
But but they are very, very few and far between and you and and agriculture cannot rely on on those people to do it so. So it's then you either rely on big business. So you could say well perhaps an energy company, you know shell or BP would they've got plenty of money they can develop you know they their money can go into it and then then you get into this very difficult very difficult territory.
Where especially people in small businesses become suspicious of the motives of, you know, of the of the big player, you know, the big nasty energy company who's who's developing this process. And well, they're only doing it for their own profit. You know, the thing about government.
Grant support. I think there is an. There is, curiously, an element of kind of trust in it in as much as if it's government money, then that's OK. It's safe for me to get involved.
If it's, if it's big business money. Well, am I? Am I laying myself out to be exploited by big business?
I don't those comments helpful, but in terms of.

   19:53 Interviewer
That’s very helpful, and I found it very interesting. Do you think that a tax credit or tax break, as a form of subsidy, would help encourage the use of hydrogen!

20:09 Interviewee 1
Well, the only thing about tax breaks when you're talking to farmers who are given to complain about most things is is no good giving me a tax break if I'm not making a profit.
So.
But, but no, no, you're but, but I think.


Interviewee 1
So I think a hard pressed yeah, it's almost an academic debate whether the support comes through tax breaks or through direct or through through grants and subsidies.
And I suppose The thing is that a grant, the grantor subsidy, is that easy or difficult to manage. I think it is really because in terms of the way these things are organised in, in, in the British Government.
Subsidies tend to come through departments, and I know the Treasury gets involved well, Treasury gets involved anyway, but tax breaks are the are the are the realm of Her Majesty's Revenue and Customs whereas.
A grant for a new energy source is either well, if it's a grant for agriculture, then it's it's it's defer. If it's a grant for energy, then it's there isn't. Do we have a department for energy? Energy in business can't remember anymore. They changed their name so rapidly.

But but do you get? Do you see what I mean in terms of who you have to influence to, to to make it work?
We're probably it's probably easier to influence Defra or or the Department of Business and it is to influence.
Magistrates revenue.
And customs. But you know, I don't know. I'm not a politician either.

22:00
Yeah, right. So that would be the, you know that that, that would be it would be, it would be a collaboration, wouldn't it between that between that department and agriculture because the Energy Department say, well, agriculture's, you know, we're brought we're right across this, this the right across the you know the spectrum whereas you're asking us to make special deals for agriculture. Well, definitely going to say well, come on. If we're going to get agriculture where we need it, then, you know, we've got to work together on this.
But I do think in terms of developing the technology and then getting people to adopt and adapt. Then I I really do think that's gotta be supported by government all the way through and.
And in a presumably as the as the technology becomes more established and confidence grows, then the need to support it directly diminishes.
You know, it's in theory at least.

   23:02  Interviewer 
Which types of farms, in terms of farming activities, do you think are most suitable for hydrogen production?

23:12  Interviewee 1
How's your production or using hydrogen as energy source?
Both. Right. OK. Well, in terms of using it as an energy source, I think the way I would tackle that one is to say, well, any business, any farm that uses energy.
Then hydrogen goes on to the options list, and then you start looking at what are the, you know, what are the options. So for example, you know we've mentioned in a large mobile machinery operating in fields and then we've got small mobile operating machinery operating fields. So you know do those is, is, is.
And I think you'd have to sort of assemble.
Assemble a sort of checklist if that's the right word of the pros and cons of different energy sources. So. So I think it's sort of it's intuitively, you'd say that operating a small light machine that doesn't use as doesn't have a large draught requirement and doesn't use a lot of energy in total, lends itself instantly to electricity because, you know, we know a lot about electricity, how to handle it, how to store it in modest amounts.
How to turn electrical energy into into motion and other?
And other and other things.
So, but of course energy use doesn't start and stop in with field machinery. I know for some farms it's largely field machinery, but you mentioned drying and storage operations, and there's also various, you know, lots of handling operations. If you start bringing livestock into it, then there's a there's a whole whole load of stuff and.
And when it comes to.
Renewable renewable energy. You know, one of the problems with electricity at storing it and I don't know, I'm just, I can only pose a question that says is it better to use?
Electricity to generate hydrogen and store the energy as hydrogen, even to turn it back into electricity again. I mean, I just don't know.
It it that doesn't feel right intuitively, but.
The but.
So so I think really in terms of using it, you've got to, you've got to say well we, we need to look at the size and the structure of the agriculture. And I think that leads into the next bit which is which is producing it. So I,
so producing it requires a source of primary energy and and we're going to say renewable stuff and whether that's whether that's solar panels or wind, they are the obvious ones because I think once you start looking at ad plant for example, you're.
You're bringing in a whole new level of complication there, which we should have. Maybe we should return to discuss in terms of whether methane as a primary energy source, you know, from anaerobic digestion, whether that should be considered as a as a primary source of energy to on which to to to run farms. But that's we won't go down that rabbit hole for the moment.
So if we just stick with producing electricity from wind or solar.
I think we come in. I think we come into the collaborate collaboration field then of whether you know we've already mentioned that that the well actually I I guess there might be some farming businesses that are sufficiently large and concentrated that that it is appropriate for them to to just to work to work alone. You know they can get away with work working alone is an option. But I suspect that for most people some kind of collaboration will be the way and there will be the you know the village hydrogen stations.

I prefer the term collaboration rather than cooperation because I think cooperatives carry a kind of a stigma in a way which isn't always positive, but I think the I think the kind of business structure where.
Where anyone who is likely to benefit has the opportunity to take part, you know, to be a shareholder.
Because if you don't watch out.
If you can get into a situation where individuals dominate and then that starts to breed them and us, kind of.
Culture, which isn't so it's really doing it away that that develops a culture of.
When it comes to producing energy, we're all in this together. You know, we have our central energy producer and I can opt to be part of it, or I can opt out. Some people just don't, you know, they're more to be some, I'm sure, will be more than happy to say that this is not the kind of thing that interests me. You just make sure I pay a fair price for my hydrogen and that there is and it will be there when I need it.
Then that's fine. I think another opportunity that comes with collaboration and you hint at it very strongly in your questions is that communities don't is not necessarily just an agricultural community, is it? It's it's a much wider community. So you know, if we've got, if we've got a haulage business operating in our community and and heavy lorries start to, you know, move into the hydrogen sphere, then it wouldn't, wouldn't it be great if that hydrogen producing facility was able to service that need?
As well as as well as the agricultural need, and indeed any other, any other project.
Or rural industrial use that relies on on on energy, where hydrogen is, is an appropriate source. It's a yeah, it's a very.
Exciting future, isn't it?

29:25
Well, I'd just be interested almost anecdotally if if you will, where, where, where is this technology you know is is, will, will.
Because that's that's another point about producing hydrogen is when we're using is it, is it? Do we need electricity and water?

29:56
A project or a number of projects to do with water in the East of England, where one of the things we're saying in terms of water resources and water resources management, is where does hydrogen, where does the hydrogen economy? There's a lot of talk about the hydrogen economy. Where does this fit in?
To how we manage water in the future and I just, I mean I haven't researched it, so I researched the matter. So I don't have the first idea how big a hydrogen plant has to be to be economically viable. You know, is it the kind of technology that does need massive scale or can it work perfectly well?
On a range of scales, you know with a, with a with a similar cost per unit of output. I mean I just, I just don't know does it lend itself to to A to being a cottage industry, you know, to to small scale production.

   30:46
I think at the moment.
Both a scale large and a smaller scale are and.
Economically not feasible without any subsidy. So our analysis showed that that we don't, we can't do it right now because of the cost the capital cost is very high and we need subsidies to make it efficient and cost efficient and viable. But I think it's a matter of what sort of electrolyzer and what sort of renewable energy we use.
To make it more kind of viable.

31:25
Yeah, and do so. So do are you optimistic and that we have that with enough enough research and development we can develop we can develop the technology to bring the unit cost down or is it always going to be can we not see that gateway?


Interviewer
   33:34  
Sure. Thank you so much for taking time and talking to me today. I really appreciate. Thank you very much. Have a good day. Enjoy the rest of the day. Bye bye.

33:37 Interviewee 1
Yeah, well, it's my pleasure. OK, thanks. And you. Bye. Bye.[image: ]
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