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[Theme music]
Paul: Hello and welcome to Transforming Tomorrow from the Pentland Centre for Sustainability in Business. I'm Paul Turner.
Jan: And I'm Professor Jan Bebbington.
[Theme music]
Paul: Today we're digging into ways to optimise our software carbon footprint, the stats for which are quite staggering.  
[Theme music]
Paul: Are you any good at pruning Jan?
Jan: Ah, well, I prune my raspberries once a year and I always worry I overdo the pruning, but each year they seem to grow back.
Paul: I know exactly what you mean. We do the same to our redcurrant bush and you always think, God, there is no way that's gonna grow back. But then it does and it gets even bigger every year, year on year. 
Now, that's garden pruning. Are you aware of other types of pruning?
Jan: Um, no.
Paul: This isn't any kind of weird, uh, deviant activity I need to stress at this point, 'cause I realise pruning sounds like it could be a euphemism for something, but it really isn't. 
No, [laughs] because today we're gonna be talking about pruning and various other things.
Jan: What are we gonna prune, among various other things…? [laughs]
Paul: …what are we gonna prune? Uh, we're gonna be talking about pruning in relation to one of our favourite overall topics, which is artificial intelligence…
Jan: …oooh…
Paul: ...and programming and computers, and things like that. So, I dunno about you, but I'd never, before we prepared for this episode, come across the term pruning.
Jan: Well, I think it's really good then, and we've got the right person in the room to introduce us to that concept, but also other ones as well with regard to, um, the impact and the sustainability impact of IT practices.
Paul: Yes, because we're gonna talk about elements of green software, um, sustainable IT practices, how they all fit in. How it works within the IT industry. And we'll find out what pruning is as well, 'cause you mentioned that to me, and that was one of the first things you said, I know someone who's an expert in pruning. And I just thought, well that's nice. And then no, it turns out it's actually something to do with sustainability, so that's great. 
So we will talk to someone who has worked all across various areas of IT, and who is gonna speak to us about her experience in that and how it ties in with sustainability. 
Because there are people who work in IT, that it seems that their specific role is around sustainability and they're not just creating massive carbon footprints by turning the AI on in the morning, and turning AI off again at night. Although you never turn it off, it's always on. That's it. 
No, they're doing stuff that specifically relates to that. So we're gonna say hello to Annie Freeman. Hello Annie.
Annie: Hi, Jan and Paul, thank you so much for having me.
Jan: So Annie, lovely to hear a New Zealand, accent in the studio alongside mine. So, for an opening, could you tell us about your background, um, and what's led you to be in the UK, but also what kind of work you've undertaken in the area of sustainable IT practices.
Annie: Definitely. So yes, I am from New Zealand. Lovely to hear a familiar accent. Uh, I went to university in Wellington, in New Zealand, and then I actually studied law to begin with. I trained as a lawyer, really loved it. And then I ended up teaching myself how to code. Was super interested in software. Just got really excited by all the opportunities and the growth and innovation in this space. 
Uh, so that led me to becoming a software engineer. I worked for Xero, the accounting software for a number of years. Uh, and during my time there, I came across this idea of sustainable IT, or green software. Uh, it was a really new concept at the time, uh, but I got really excited by it and I started, uh, giving a lot of talks around it, and doing different projects around learning what this means, what, how to actually make a difference, uh, and reduce the environmental impact of software. And also just advocate and educate other people on the impacts of, um, software on the environment.
So it's been really, really exciting. Uh, I've done a whole bunch of different projects around that. And then last year I made the move over to London, and I now work as a developer advocate for a company called Coralogix. Um, it's an observability, uh, company, full stack observability, which um, I really, really love. It's a great job.
Jan: Now, we might have to pause there, but there were at least two terms that I had no idea what they meant. [laughs] So, what's a development advocate?
Annie: Yeah, developer advocate, it's kind of a niche job, but it's basically my dream job. Like, I really love, uh, programming software and everything, but I also love being on stage and talking to people. 
So now what I do is I travel around, I speak at conferences, I make a lot of video content, uh, any sort of communication, uh, and interesting projects to talk about the work that my company does and in a way that's interesting for, for people to consume.
Paul: Okay. Well, I, I've just got a point to make before we go on, we always try to be a representative podcast for the, the whole planet. Do you know what percentage of the globe's population is from New Zealand?
Jan: Oh… [laughs]
Annie: …no, but very, very small.
Paul: 0.06% of the world's population is from New Zealand. Now, I've done some quick maths. How many guests and presenters do you think we've had on this podcast?
Jan: You always have one co-presenter, so that's gonna skew the odds…
Paul: …alright, well, no, no, no, no, but no, no, no. But there's two of us. That's it. I'm not counting each of us for every single episode that we've done. 
[mock stern] Uh, how many do you think, Jan? Come on.
[encouraging] Come on, Jan.
Jan: Uh, three or four?
Paul: What, we've had three or four people from, no, no, how many people in total have we ever had on this podcast? 
Jan: On the, yeah okay. So maybe 130 or so, somewhere around…
Paul: …well, I reckon about 150. So, therefore, two of those 150 now have been from New Zealand. Unless you've snuck some other New Zealanders in without telling me that they were from New Zealand. And I don't think you did, 'cause I'm pretty sure you would've mentioned it. 
So therefore, we have approximately 2% of our guests have been from New Zealand. That's way more than the global population and we're not fulfilling our, um, needs of matching up to, you know, equality and stuff like that. I'm, uh, I just wanted to mention that quite early on.
Jan: [laughs] You would be the only person I know who would make such calculations.
Paul: Well, it, it's mainly because, before this podcast even started, you never told me that our guest was from New Zealand… 
Jan: …that’s true…! [laughs]
Paul: …you mentioned lots of things, and never told me that she was from New Zealand. So that’s it.
Jan: Okay. I snuck you in Annie. I'm sorry about that...
Paul: …you did. Uh, and I can see why, having spoken about your background, Annie, it's really interesting to see how you've made that transition from law into software, to discovering that there's a whole element of green software and sustainable work in, in that. It sounds like a really interesting thing. 
But can you tell us a little bit more specifically about what green software is, and what work around it entails?
Annie: Definitely. So green software is the idea, well at it's core, software produces an impact on the environment. It uses a lot of energy, but it's not very tangible. You can't see the energy impact, like the steam, the, like fumes coming out of a car, like big oil tankers spilling. You see the impact on the environment from that. Uh, so it's very easy. 
But with software, for most of us it's just, it's in the cloud. It's all just, it all just works. Uh, but it has a huge, huge energy expenditure. And that has a really large impact.
So, for example, the amount of energy usage, um, from the software industry is the, is the same or slightly more than the entire aviation industry. Uh, and so it has a really big impact. 
Also because of that, for example, you know, we, a lot of software is run in the cloud these days, so that is all through all the data centres throughout the world. There's a huge, um, need to cool those data centres, keep them cool. Um, so there's a big water usage there.
And so there's a lot of different, uh, ways that we are using our resources to power our software. And even more so with, um, the increase in the usage of AI tooling. 
So there's a huge impact that's kind of not really seen. And there's a lot of work that can be done in how we, as developers and database engineers and cloud engineers, can change the way we build, manage, and maintain, um, the software that we run.
Paul: Has, and I think we already know the answer to this from previous discussions that we've had, has AI made a really significant impact to that footprint? You say it's now comparable with the aviation industry. Is that in large part because of AI data centres and like?
Annie: That stat was actually true, probably, before this really exponential rise in AI. So it'd probably, possibly be even more now. Uh, but yes, absolutely there's such huge amount of energy required to, um, train AI models and then run AI models and, like, integrate them into your systems. 
Uh, and I, I do think some of the big hyperscalers, some of their energy footprints, uh, and carbon emissions footprints have increased quite significantly since, you know, like five years ago or, uh, they've set particular targets, but then they've had to, like, backtrack on those because of, uh, how much AI has increased their energy footprint.
Jan: And, and here I realise that like I'm, I use software all the time, and if pressed, I have no idea what it is. [laughs] So I kind of, I suspect there'll be listeners in the same position. 
So when I think about software, I think, well, somebody's written some code that when I maybe do a Google search, whatever, it goes off and does the thing that I want it, it to do. And it's obviously running on machines that will have, you know, impact and dah da-da da-dah. 
But could you write a different kind of code that would have greater or lesser, um, environmental impact from the way it's written and the way it's executed? Is it, is it, or is it like the code's the code and you can only think about how you host the code?
Annie: Yeah, great question. No, you're absolutely right. Uh, there's, there's so much that you can do. Um, code can be written in so many different ways. You can change the configuration of you, your infrastructure. Uh, but maybe just sort of take it back a little bit. 
Uh, if I use the example of things running in the cloud and data centres, um, a lot of software these days is run through the cloud. So when you log on to a website, you're logging in and your request is being sent to a server in a data centre somewhere in the world. And they're these huge buildings with rows and rows and rows of servers, all powered by energy. 
Uh, that request, maybe you’re logging into your email account, and you’re looking at your emails and you’re maybe uploading some images to send to someone. Once that happens, uh, there's lots of different steps in that process that make that happen from actually, like, you clicking the button and that email being sent to someone, to that email being stored in a database somewhere. 
Uh, then there's the underlying, configuration of how this is run. So Gmail, for example, there'll be a whole bunch of servers dedicated to Gmail, and there's different ways that you can configure the software running on those Gmail servers. 
So one thing that we look at a lot in the green software space is, uh, optimising how much each of those servers is being used. Because, for example, you don't want a server to be running at a hundred percent capacity because if for some reason suddenly loads of people needed to go onto their email account, uh, then the server wouldn't be able to handle that and it would cause a lot of errors. That's not okay for the business providing that service. They need to know that, uh, if there was an influx people, they can handle it. 
So say you want, um, your server to be running at, like, 70 to 80% capacity. And you might have, you know, to keep it simple, you've got 10 servers all running at 80% capacity. But there can be so much customisation and so many changes that happen in a big organisation that, uh, for some reason you end up in a situation over time where you've got five of these servers running at only 20% capacity. So they're only using 20% of the, the energy that they have been allocated. 
But you're essentially paying to keep a hundred percent of that server running, essentially using energy for that. And so one way we can adjust and find efficiencies is looking for those servers that are completely underutilised and see what configuration options can we change? What way can we change the code to make that a more efficient use of that server?
Paul: So Annie, we mentioned at the very start pruning. How does code pruning fit into this then, and what effects does that have?
Annie: [laughs] So, yeah, so we talked about that side at the infrastructure level. Uh, if you kind of think about software as these, like different layers, you've got the, the server at the bottom, you've got, uh, everything built on top of that. You have like the database, um, and then you've got the code built on top of that. And so this is the, uh, way that we've written how, when you click on a button, your data gets sent to where you want it to be sent. 
Uh, and so there's lots of different ways that you could change this. For example, um, if you're building a website, and you had lots of images and big colours and whatever, lots of graphics. I’m not a front-end engineer so I don't know the specifics. But, every time that page is loaded, you might have a lot of files and stuff that needs to be loaded. 
But potentially there's a way that you could put more minimal sized images on, or use different techniques for loading the page so that the bottom of the page only gets loaded when the user scrolls down to it, instead of having everything being sent at the beginning and requiring a lot of upfront energy. 
Uh, so there's almost, like, different ways that you can adjust what you're telling the computer to do so that it does it in a more efficient way.
Paul: And is the impact of this potentially significant, then, in terms of the amount of data, energy, et cetera, that's required? Could this have a major impact in how efficiently, for want of a better phrase, websites could run?
Annie: Definitely, yeah. I, I think it can be hard initially to see the impact because these sorts of changes can be quite small. 
Uh, you might be changing a package that you have to install alongside your software, uh, and that package uses, like, two megabytes less data, for example. But then you multiply that by, like, hundreds of thousands of users or that are accessing your website every day, that impact, um, increases significantly. 
I remember I used an example, um, in a talk once of the airline industry. And the airline industry is so, uh, critical of their weight, and they'll do anything to reduce the weight of an aircraft because that'll reduce the amount of petrol that they need to fly the aircraft. 
And so for example, I think there are, uh, stories of some airlines removing, like, one olive off every salad or changing the, uh, the type of paper they used to print the in-flight magazines, and there were such small weight reductions, but across their entire fleet it actually made, like, a significant enough difference. And so I think we can use that same perspective here.
Jan: So if I'm an organisation, and I've got a bunch of servers and I've got a bunch of services that I, I want them to deliver to, to my customers, how would I find out if there were opportunities for the efficiencies that, that you described?
Annie: Yeah, definitely. Uh, so pretty much all software companies will collect a lot of data, called telemetry data, about how their software is running. Uh, and you know, often it's like how many errors are occurring or how slow is it taking to load a page, for example. 
But, uh, this telemetry data can also be used to identify, uh, are you using your servers in the most optimal way? Like, are, are they at 30% capacity or are they at 80% capacity? There is a specific type of this data that will look at, um, uh, a particular parts of a function inside your code. Are they, um, kind of being blocked in a way? There's, is there like a bottleneck happening where is your service is trying again and again and again to, like, do something and using a lot of energy but isn't able to, and it's using this energy unnecessarily.
And so, uh, when you collect all this data and you can like look at it and combine it together, you can analyse and find these, um, inefficiencies. And this is actually, uh, a really great tool for, um, plugging in AI, because you can ask an agent to, say, can you go and query all my data and, and identify these inefficiencies? And often it that, that's can actually be a very efficient way of actually finding these and then making changes.
Paul: Are there financial benefits for companies that undertake this work, and for us as consumers maybe using these services that are providing, that have been affected and benefited from the, uh, work that's been done?
Annie: Yeah, so I think a lot of green software actions, it aligns very closely with FinOps, uh, or financial operations. Uh, and so FinOps is the idea that you take all your, your data and, and you try and optimise, um, your cloud spend.
 So, for example, Amazon Web Services is one of the main cloud providers in software. Um, there's a huge amount of work, a lot of professionals focused on how can you, like, use different servers that are cheaper or  different ways to reduce your spend, because it's a huge, um, cost item for companies. 
Luckily in many ways green software and FinOps, uh, or we could say, like, GreenOps, uh, tie together because if you are, if you've got 10 servers and they're all running at 20% capacity, maybe you only need five servers running at 80% capacity or whatever it is. Uh, and so that would then reduce the cost of your servers that you, that you need. So there's definitely a lot of, uh, crossover there. 
In terms of consumers as well, I think one of the main benefits is, if you are looking for and identifying, uh, places where you can be more efficient with your code, uh, and your infrastructure, you can find that you end up almost like simplifying and reducing the technical complexity of your service. 
What that can lead to, ultimately, is if you're logging in as a user, as a customer, and you're wanting to take an action on a website, things might load faster or a request might succeed quicker because there's less steps that it has to take in the back end, because you've simplified, um, and reduced that complexity of the code behind the scenes. So there's those benefits for consumers as well.
Jan: So I'm really quite interested about the idea of, um, under, unused capacity, because we, the narrative you kind of hear in reading, you know, the newspapers, is that we need to build more, we need to build out more AI, we need to build out all of these things. 
But, so would you say, and I, I mean it's almost an impossible question to ask of what, what percentage of unused capacity would relate to, say, one less data centre? 
I mean, is there, do people make those kind of calculations? Because by the nature of the unused capacity is maybe private information to an individual firm, so you wouldn't necessarily know how much that stacks up to.
Annie: Yeah. [laughs] Uh, you're right. That's a very difficult question to answer. I don't think I've ever come across anyone who's been able to calculate or, like, name a number. 
Uh, but yes, it, it's, it's a hard thing and I've no doubt that you come across conversations like this in every industry relating to sustainability in that, you know, we always are trying to, um, like build more and do more and like earn more money. And, and it's, can be hard to then like find a way to, like, effectively say, let's just remove one data centre, because that data centre will be used for something else, and someone else will need it. And there'll always be a need for it because there's, you can always do more. [laughs]
Uh, but I think like adjacent to that, there's like similar points around improving the usage of data centres. So for example, I mentioned at the start, it's really important that you, data centres are kept cool enough and you have to use a lot of water. 
So, uh, that means that if you were using a data centre in, um, Sweden for example, that's much more energy efficient than using a data centre in Australia. 
Uh, I did some calculations, uh, a few years ago, I think, we had some servers running, in a couple in the US and one in Australia. And the ones in Australia used, had the carbon footprint was double that of the ones in the US…
Jan: …oh, wow… 
Annie: …and, and so there's a, it's probably almost, it's too difficult to say, well, let's just remove a data centre. But there's a lot you can do around how you actually use and interact with these data centres to improve the energy efficiency.
Paul: Are there many companies that are working in this area, then, developing green software? And is it an area that companies outside of software, but who operate software in, within their business that was provided elsewhere are aware about?
Annie: Great question. So I, um, when I first started, uh, getting into the sustainability space back in 2021, uh, what's called the Green Software Foundation was first founded, and this has probably been the leading body in terms of setting standards and working groups and influencing and advocating for green software. 
And so when they were founded back in 2021, it was by a few companies including, uh, Microsoft, Accenture, GitHub, it’s a really big software company, uh, and a few others, I can't remember off the top of my head. 
So a lot of, uh, really big software companies are focused on it and involved in this. And the Green Software Foundation now has quite a few members across a lot of different industries, um, including, like, universities, even our members.
Uh, they've been really, really influential. I've been very impressed by the work that they've done. They've done a lot of training, uh, materials. So, for example, you can go in and take free training on how to be a green software practitioner. 
They have a lot of, they've got a, um, new standard, it's called the Software Carbon Intensity Guide, uh, approved by, as an ISO standard, uh, which is really, really cool. So we've got this, like, clear way that everyone has agreed on that we can use to, to calculate the software, uh, the energy intensity of software. Uh, and so they've done a lot of projects like that, which, um, is helping push this ahead.
Jan: So I'm really pleased to see standardisation and collaborative working, making a difference. 'Cause in sustainability and business we think both of those things always help, not just in our green IT, but in lots of other areas as well.
Um, but I, I do wonder, and, and this again might be an impossible question, but you might have some sense of it. Code, of course, is being written all the time for new applications or new nuances in, in particular applications, et cetera. And at the same time, from however you've talked about it, code is being retired, I guess for, for, for want of a better word, or made more efficient. 
I mean, but is a total load of code bigger and are you on a never-ending mission to sort of, you know, keep on trying to prune and keep this, this whole sort of bit of our infrastructure under control?
Annie: Yeah, yeah. It's kind of, like, two parts to this question. I think, uh, you know, the first part I would say is yes. I mean, that that's just an inevitable part of software, code is evolving, there's always changes being made. You've always got people working on things and making little updates. Um, services being deprecated. Uh, it can often be difficult to, like, just delete the old services that you don't need anymore, because people don't want to touch it. They're not really sure the impact will have, you know, the last time someone worked on it was, like, five years ago and they're not at the company anymore. Uh, and, and so that becomes quite difficult.
One thing about the nature of, of software is that it's a lot more than just the code. There's a lot around the infrastructure that it runs on, how you're interacting with your cloud, uh, databases, for example. Um, there's a lot around, um, how code gets deployed, uh, how it gets monitored. And so the whole software system is this evolving thing. And part of being sustainable is looking at the efficiency of that entire process. Um, like as a software engineer, you actually don't spend that much of your day writing code because there's so much more to, to managing and running software. 
Uh, but the second part of the question, and which I don't necessarily have the best answer to, but it's 'cause it's all very new, is that with the increase in the, how effective AI tools are, everyone is just producing code immediately, because you can just tell ClaudeCodex to just be like, build me an app, and it's, it'll produce loads and loads of code, [laughs] and you've got it. 
And I think with this becoming a new way of people writing code, building applications, like, the amount of stuff that is being produced is so much more. I will say, you know, a lot of people will probably, like, build something for themselves, but it's not necessarily gonna be a new website that millions of people are accessing. 
But I do think it means there's, like, we might need a newer approach and we can't just stay focused on, okay, let's just make this one piece of code more efficient, because now you've got so much code. So yeah, there needs to be a new way of looking at it. I'm not sure what that is yet.
Paul: Is AI-written code harder to, I'm gonna use the word prune, 'cause we talked about pruning before, but is it harder to just make more sustainable as well, because it's being generated not by, uh, a person, but it's being generated by a machine?
Annie: Yeah, there's so many schools of thought on, uh, AI-generated code, it's like a whole separate discussion. Um, firstly, it, it's often harder to, to review. You’re not as innately involved with it. So you don't know exactly why it chose something, why it did something particular. Uh, and so it can be a little bit harder to really analyse and understand.
Uh, the other thing is because the volume of code and the volume of changes being made to software has increased so much, uh, it means it's a lot harder to review. So, normally, in a software team, you write a piece of code, uh, and then a team member will review that code. But now it's becoming really, really hard to review this much code. And often AI is producing a lot, so it becomes these big chunks of code changes that's very difficult to review. 
So you almost just have, like, less of a handle on what is going on. That, I mean, from that, I think again, it just requires like a different way of looking at things. And so, for example, with these AI tools, and if you collect, collect enough data on how your software is running, you can, instead of looking at it, like, as you're writing it and trying to go through line by line and be like, oh, actually I could like change it this way, you can use, um, your, like, telemetry data. You can use AI tools to go in and say, can you identify where these inefficiencies are, and search for them and make those changes, or use the AI tool to make those changes. 
And this is getting kind of technical now, but one of the things that is becoming, being more talked about is this idea of like loop engineering, where you set an AI agent on a task of saying, okay, kind of go back and forth. Like, go and look at, go and monitor my code in production, in what's running right now, and then identify changes that could be made, make those changes, and then go and monitor it again. 
And so you've got this loop, essentially, that is constantly evolving and making the code better. So there's like different parts to it.
Jan: That's, it gets fantastically complex, doesn't it…?
Annie: [laughs]…yeah…
Jan: …and, and interesting as a result. So, uh, before passing back to Paul, I'm gonna ask you some questions, which are, our listeners will be thinking in their minds. 
So, number one, should, our, our listeners and myself included, delete emails that are finished with?
Annie: Oh yeah. I mean, you could go through all your, um, like promotional emails and, yeah, it, it would reduce, um, the impact that you’re having.
Jan: So, delete and unsubscribe. 
Um, what about if you are looking at the website, is it better to keep a page open, 'cause you might go back to it rather than close it all down and relaunch it again?
Annie: I think you can have tools, I think in Chrome in particular, that'll like pause the page while you're away. Uh, yeah. So that, that's one way.
Paul: I could answer that one, Jan, that, that's, [Jan laughs] there's not gonna be any other questions today that I'll, I'll be able to answer, but yeah, specifically in Chrome, if you are not using a page for a while, it puts it to sleep…
Jan: …aah… 
Paul: …but it does tell you if you ever hover over tabs, it's made it inactive. It tells up how many megabytes, uh, have been freed up by the fact you had not got that as an active tab… 
Jan: …oh, that’s brilliant…
Paul: …so if you scan across all the ones you've got open and not using, it's, you can figure out how much you've saved by just having them there as inactive.
Jan: And the final thing, I think that, um, which is a behavioural thing that I thought of, is that I'm going to stop getting cross at my computer when it loads things a bit slower. [Annie laughs] I want it instant! I want it instant! Why isn't it loading? 
So I think that's also a good lesson to come away with that, actually, instant and fast that has a cost associated with it. There's, there's a load that creates it. 
So, sorry, sorry, they were just things I wrote in my, my thinking, oh, now I understand the world slightly better…
Annie: …I mean, there's, there's almost like two sides to that story. If it's loading slow, then it could be using more resources because it's, like, retrying something. [Jan laughs] So it's, uh, yeah, there's a lot behind the scenes.
Jan: It’s a mixed thing. Oh, anyway, Paul, I've embarrassed myself enough. I'll send back to you.
Paul: You can never embarrass yourself enough as far as I'm concerned, Jan. That that last one almost seems like, yeah, it could be a case that it depends on whether it's you, your computer that's operating slowly or the website that's operating slowly, or a combination of both. 
Um, knowing you and your use of computers, I'm gonna put 99% of all issues with you, [Jan laughs] and not with anything to do with the…
Jan: …that’s fair enough…
Paul: …websites itself. 
Um, so we have mentioned AI quite a bit. Can you see there's a balance, Annie, between the impact sustainability-wise of using AI, and the sustainability benefits of using AI for this work that you're talking about?
Annie: Yeah. Uh, to use an example, say, uh, say you’re looking at some software and you want to make it 10% more efficient, for example, uh, and you use an AI tool to try and identify how you can make it more efficient, and it uses however much energy, uh, however many resources it, it takes to find and make those changes to make it more efficient. 
Uh, maybe the net efficiency gain is still, like, 8% more efficient. So yes, it's using a lot of these resources, but if you are using them effectively, the ultimate result is that it's, it's positive that you're using these tools.
Jan: That’s pretty hopeful. 
Well, Annie, one of the things that we know from, um, our podcast guests and, and you've been a, you know, a perfect example of that, is that no one can go it alone to achieve sustainability in business. It's all sorts of, you know, um, approaches and people and functions come together. 
So, from your perspective, who needs to be involved to make better progress in reducing the environmental load of software?
Annie: That’s a great question and yeah, I absolutely agree. You know, I think it really takes a lot of people. One thing I, I've done in the past is sort of start like a community in my organisation and it was basically a lot of education around what is green software, and what can you do? And one thing that always kind of brought a smile to my face is you sort of just like explain it to people and you put the information in front of them, and leave them to sort of see how that applies to their particular team, to the pieces of software that they look after. 
And as they learn more about what green software is, they go, oh actually, like, if I change this thing in my piece of software, like, that could make this impact. And so, yeah, a lot of it can be around like getting the data, getting the measurements, so people can see and then take, take ownership of making changes in the way that they know best, for their software. 
Uh, but yeah, also on top of that, uh, you know, engaging, you know, a lot of organisations will have a sustainability team, but the software side of it is very, like, abstract to them because it's so detailed and complex. 
Uh, and so having, you know, both the technical side and, like, sustainability side and organisation working together, I think is really important as well.
Paul: Well, Annie, thank you very much for joining us today and giving us an insight into green software and all that that entails. It's been a fascinating conversation.
Annie: Thank you so much for having me. It was really, really interesting questions. I enjoyed it.
[Theme music]
Paul: We've got yet more comparisons here, Jan, when it comes to AI and the software industry, and the amount of energy it uses. I know we've talked before about the vast amount that is, and I think it was at the time the, the country, the size of Switzerland maybe, or Italy, uh, when we spoke to Adrian Friday at the very start. In fact, precisely a, a season ago…
Jan: …yes…
Paul: …on the second episode of last season. Um, and that was that. 
And now we're being told, oh, actually the software industry, even before AI became a big thing and took off like it has done, had a carbon footprint the same as the aviation industry. 
It, it’s always astounding because as Annie says, you don't see like the contrails or the oil use or things like this, uh, from software, but the footprint is very definitely there.
Jan: Absolutely. And I guess, like many of our guests, um, you talk to people and you realise that the complexity of what's happening behind the scenes of our modern everyday life, that we just sort of interact with as users of, um, you know, computers or looking at websites, or downloading apps, or whatever. 
So that complexity of what's happening behind the scenes and the, um, the input and the activity that's coming from, uh, colleagues to reduce this, the environmental impact of, of that technology is, is both astounding and inspiring in almost in equal measure.
Paul: Yeah, just seeing how much can be done. Um, how much it's harder to do. I mean there was talk there about, like, legacy code and what happens if we take this away and people just not being sure and not wanting to change code, and such like this. 
And then also of the vast amounts of code that have been generated now because people are just using AI and saying, 'Hey Claude, can you do this for me?' And they end up with loads of code being generated that way. 
But then seeing that there's people working specifically to make code and other green software issues so much more sustainable and using less energy. And, as Annie pointed out, and as we've pointed out in the past, using less water, as well as less energy.
Jan: And, um, there are some great new terms that I'm going to try to insinuate in every conversation I have this week. Uh, front end engineer, loop engineering, all sorts of new terms [laughs] and, um, new sort of activities that, uh, that are going on around us, again, which, um, you know I had no idea about.
Paul: Yeah, I've come across front end and back end, uh, before, but no, loop engineering is, uh, a new one.
Jan: …it's pretty cool…
Paul: …that's, yeah. No, there's some, so I mean the, I mean the concept of green software as a phrase, not a, an, an actual phrase as well, not just something that people might say, oh, let's make this software greener. But no, green software is an actual thing that's been around for a while as well. That was something that I was unfamiliar with as, you know, something that, that is a proper thing rather than just a, a concept, or a cloud, you know, nebulous thing.
Jan: Yeah. And, and dear listeners we’ll make sure on the show notes that we give you a link through to the Green Software Foundation, 'cause they sounded pretty interesting as well.
Paul: They did. So another great conversation about AI. We've had a few of them. Um, and not just AI, 'cause obviously AI touches on so many other areas, but it's touched very much upon this one. 
I'm sure we'll have some more of those conversations in the future, but until then, thank you very much for listening. It's goodbye from me, Paul Turner.
Jan: And for me, Jan Bebbington.
[Theme music]
