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THE FUTURE OF MOBILITY  
   

 

From battery-powered cars to flying taxis, life on the move is set to change. 

 
This communication was produced and approved in October 2021 and has not been updated subsequently. 
It represents views held at the time of recording and may not reflect current thinking.  
 
All investment strategies have the potential for profit and loss. Your or your clients’ capital may be at risk. 
Past performance is not a guide to future returns. 
 
Some Baillie Gifford portfolios have a significant exposure to private companies. These assets may be 
more difficult to buy or sell, so changes in their prices may be greater. 
 

Malcolm Borthwick (MB): Hello and welcome to Disruption Week. I’m Malcolm Borthwick, editor of 
Intellectual Capital at Baillie Gifford. During Disruption Week we’re looking at four sectors which are 
going through transformational change. Healthcare and payments, which we looked at earlier this week, 
agriculture, which we’re looking at tomorrow and the theme of today’s webinar, which is mobility in 
transportation. 
 
The world’s first Model T Ford was delivered to its new owner on 1st October 1908. And the impact of the 
earliest mass market car war transformational. It was faster, cheaper, and more convenient. But let’s fast 
forward to our relationship with the car today because it’s taken a few wrong turns. Firstly, cars are 
inefficient. We rarely use them to their full capacity or capability. For example, the average speed of a car 
in central London today is eight miles an hour. That’s the same average speed as a horse drawn carriage in 
the 1890s.  
 
Secondly, they pollute, and they pollute a lot. Road vehicles account for 17% of CO2 omission. And 
finally, thirdly, there are lots of safety implications for cars. There are more Americans who have died in 
car crashes since 2000 than the entire amount of Americans who’ve died in armed conflict in the 20th 
century. So these are some of the factors that are leading to the disruption of mobility and will shape the 
future of transportation, according to Thaiha Nguyen, who joined us in our studio here in Edinburgh. It’s a 
bit of warm autumnal day here in Edinburgh. Thaiha, great to have you with us. 
 
Thaiha Nguyen (TN): Thanks, Malcolm, and hi everyone. Thank you for coming to the webinar today. 
I’ve spent lots of time thinking and researching the topic of future of mobility. I find it a fascinating area 
and I’m so glad to be able to share with you some of my thoughts today. 
 
MB: Thanks very much, Thaiha. Just to talk a little bit about the structure of today’s webinar. It’ll be 45 
minutes. Thaiha will set out the case for the disruption of mobility for the first few minutes and then we’ll 
have a conversation where we’ll explore issues such as shared mobility, electrification, and autonomous 
cars. And then we want to hear from you the audience, we want to hear your questions.  
 
And hopefully our conversation will spark plenty of questions. So if you do have questions during the 
course of the webinar, we’d love to hear from you. Please use the Q&A button which is at the bottom of 
your screen. And we’d also like to hear your thoughts on a poll that we wanted to kick off with. And the 
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subject of today’s poll is, when do you think autonomous vehicles will become mainstream. Do you think 
they’ll become mainstream in 10 years’ time, 25 years’ time or for the sceptics, never, not at all?  
 
So, if you could select one of those and we’ll come back with the results of the polls to discuss it with 
Thaiha later in the webinar. But firstly, I just want to start the webinar today with Thaiha’s thoughts on 
what we’re seeing in terms of the acceleration and disruption here and also maybe looking at some of the 
winners and losers, Thaiha, So, over to you. 
 
TN: Thanks, Malcolm. And first, I think, let’s have a look at some of the pictures. The pictures you are 
seeing on the screen now are of New York City, 5th Avenue. The first picture is before the age of 
automobile in 1900 and what you can see on the pictures are just horse carriages. The second picture, what 
you can see is just cars on the road. And what is so striking about those two pictures, is that they were just 
a decade apart.  
 
And if you fast forward to today, a hundred years later, what you can see in the third picture is just a lot 
more different forms of automobiles. So, for the most part of human history, we travelled at a rather slow 
speed. Even when we leverage the power of horses and sailing ships, the speed and freedom of travel is 
still very limited. However, things changed dramatically over the last hundred years or so, starting with 
the advent of the Ford Model T in 1908, like you mentioned earlier. 
 
98% of the time that we have had the wheel, we have not had the automobiles. So, you can see the speed 
of change in transportation over the last century, has been so much greater than all the previous thousands 
of years combined. But I think that it’s going to be very highly likely that the next few decades are going 
to witness even more rapid changes than the last century did.  
 
So then you may ask, why do we even care about this. I think we care about this because transportation is 
deeply embedded in our lives, and we make lots of important decisions in our lives. For example, where 
we work, where we buy houses and when we send kids to schools, based around how convenient it is for 
us to travel. And not only transportation, is the massive industry in itself, accounting for more than 10% of 
the total US GDP. But it also has an connection to other parts of the economy, whether it’s energy, real 
estate or media, for example.  
 
So, I think that there will be industries that it’s relatively easy for us to imagine the impacts of disruptions 
in mobility. Like, oil and gas, like trucking, like auto EMs.But there are industries that will be affected by 
second order, third order, fourth order impacts of disruptions in mobility. And I’d like to give you two 
examples.  
 
The first one is media. So recently, the CEO of Netflix, Reed Hasting, he said that there often two primary 
scarce resources that could put constraint on the growth of an entertainment business, which is consumers’ 
time and money. It’s interesting because imagine if technologies like autonomous driving or flying cars 
that can give us back some of the time that we spend on travelling to do something else, in the US people 
travel, on average, an hour a day.  
 
That’s only an hour, but if we add that up for hundreds of millions of people or billions of people on earth, 
then that could be enormous pools of profit for entertainment or advertising companies to tap into. 
Another example could be real estate. What if we don’t have to live close to our office for convenient 
travelling to work. Imagine if we could live in the suburb areas and then travel in to work through 
autonomous cars or flying cars, again. Then surely we can reduce the pressures on urban cities, equalising 
housing prices and make housing more affordable for everyone.  
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And that’s not entirely hypothetical. We are actually seeing some evidence of how travelling affects real 
estate during the pandemic. We have seen lots of employees started to move out of expensive areas into 
cheaper areas following the announcement of suburb working. And actually, one of our investment 
holdings in real estate, called Zillow, have said that 30% of their employees actually moved since the 
flexible working announcement and now they’re living in 50 states across the US compared to just 25 
years ago. 
 
So, I think those are just two simple examples. But, hopefully, illustrate the potential widespread 
disruptions across the economy as a result of a mobility revolution. And I think that’s going to be a very 
exciting time for long-term investor like us, because we can imagine the future and hopefully pick out the 
right winners of the future. So, I return to you, Malcom. 
 
MB: Absolutely. So, we’re going to look at three areas now, Thaiha. Shared mobility, electrification, and 
also autonomous vehicles. I think what’s interesting, what you were talking about there, you were talking 
about how embedded in our psyche cars are. Most of the audience who are tuning in here will either own 
cars or will certainly have views on cars. In terms of shared mobility, how hard will it be to shift the 
mindset of people relinquishing the idea of owning a car to sharing ownership of a car? 
 
TN: That’s a great question. I completely agree with you that people are so attached to their cars, 
especially in the US. It’s become like a car-loving culture. So how do we change that behaviour. I think 
there always going to be people who are deeply motivated by doing the good things and so they will be 
the early adopters of any new technologies or new services, like shared mobility. Unfortunately, most 
people are not like that.  
 
So, first thing is how to create attractive economic incentive for them. So, right now, in big cities like LA, 
in Boston, in New York, the cost of owning a car has been climbing up. Some statistics I’ve read is like 
$10,000, $9,000, $10,000 a year to own a car. Because you have to pay for very expensive parking and 
insurance in those big cities. So, in those cities you can see people adopt shared mobility much earlier than 
in other areas. 
 
In rural areas or suburban areas, unfortunately it hasn’t been the case yet. So, I think that over time the 
cost of shared mobility has to come down in order for people to switch. Whether that’s going to come 
from autonomous driving, which removes the big cost of driver in the car, or it’s going to be through pool 
services, like what Uber or Lyft already offer. Or it’s just a scale. So, as the companies like Uber or Lyft 
gains more scale, they’re able to pass down the cost to consumers. 
 
And beyond the cost, I think another issue that we have to think about, is how to make the experience of 
shared mobility become more comfortable and more personalised. We’re attached to our cars because we 
have things that are tailor made to us. We have comfortable driver seat, we have baby seat for our kids. 
We even have our preferred music list already installed. So how do we change all of that?  
 
And for example, companies like Wavemo have been talking about experimenting with free Wi-Fi and 
free streaming service in the autonomous driving, in the shared network, to make it more comfortable, 
more enjoyable for people. So I think these could be the two components that I hope would change over 
time and encourage more people to use shared mobility. 
 
MB: And with shared mobility you talk about Uber and Lyft, which I think’s interesting.  I also think the 
whole idea of car occupancy’s interesting. If you look at the US, the average car occupancy is 1,1. So 
we’re not really utilising cars very much. And looking around the streets of Edinburgh here, in London, 
looking at a lot of the taxis, they don’t seem to be utilised much either. So, are the likes of Uber and Lyft 
the green solution to this? 
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TN: It’s a great question. I think there have been sceptics saying exactly the same thing, which is Uber 
and Lyft actually makes the cities more unsustainable. Because it’s just easier and it’s just so convenient. 
So sometimes people will just substitute public transport and even walking than take a car ride. And 
there’s been some study saying that for each mileage that Uber and Lyft removed from car ownership, 
they are like 2,8 mileage in their shared mobility network. 
 
So, it’s interesting issues and there’s companies that have been tackling that. I’ve recently met a very 
interesting private company called Via Transportation and what they do is combine the convenience of 
shared mobility, like Uber and Lyft, with a public transit. So you can imagine, as a consumer, you can just 
order a ride in the same way as Uber and Lyft, open the app and request a ride when you want it.  
 
But instead of a four-seat car coming to the door, it’s going to be a minibus. So they’re going to pool you 
along with ten to 15 other people going on the same route, so that really tackles that car occupancies that 
you mentioned. And also, don’t forget the other forms of shared mobility, whether it’s bikes or scooters, 
because those are the green solutions. And apart from being environment friendly, they’re also a great 
solution for the first and last challenges in the less developed communities. So, I think, yes, there will be 
different solutions to address those issues over time.  
 
MB: Speaking of different solutions, let’s go right to the future. So, on your screen at the moment you can 
see a flying taxi which is one of Lilium’s flying taxi, with, if you look at it closely there’s Manhattan and 
the Empire State Building. So, Baillie Gifford has invested in a couple of flying taxi companies on behalf 
of their client, Lilium and Joby Aviation. Some of this looks like science fiction. Where are we with flying 
taxis?  
 
TN: I admit that I used to think that it was science fiction. I first heard of the flying car concept back in 
2018, a company called Kitty Hawk and when I looked at that I thought, no way, it’s too crazy. And then 
in 2019 I had an opportunity to attend the Uber Elevate Summit organised by Uber in Washington DC. 
And then for two days, we’ve seen thousands of people, like businesspeople, investors, engineers, 
politicians, and regulators coming together and talking about this topic. 
 
And at that moment, I thought, oh my God, this could be real, this is happening. So, I’d say that we have 
seen a convergence of multiple technology domains from electric propulsion, like battery technology, 
aviation engineering, lightweight materials, autonomous driving system, that makes the flying car concept 
plausible. 
 
I wouldn’t say that we are here yet in terms of the technology, but we have all the foundation technologies 
laid out to build the aircraft. And actually, right now, all the companies in this space, whether it’s Joby, 
Lilium, and others, are in the phase of building the aircraft and get certified by the regulators, like the 
FAA in the US. And then the next step for them could be building the infrastructure related to it. For 
example, the vertiports for the take off and landing, onboarding customers, and also build the business 
model around it to make it become a feasible product. 
 
MB: So, you mentioned there were quite a lot of flying taxis in this space, why Joby Aviation and Lilium? 
 
TN: Yes, I think it’s quite common in a nascent field that you’re going to see lots of exciting and 
ambitious companies trying to tackle the problem. So why Joby and Lilium? I say that first is the talent. In 
a field like this where talent pool is very limited, I think talent could be a big competitive edge. And Joby 
and Lilium are the most well capitalised companies in this space, and they have been able to attract many 
talents to come and work for them. Joby, for example, have recently acquired Uber Elevate, which is one 
of the pioneers in the field of open-air mobility.  
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And then, they also working very closely with the regulators, and I think having close a relationship with 
regulators at this stage, is very important to get the aircraft being certified. And if anything, regulators are 
also learning from these companies because it’s an entirely new area and there’s no precedent. So, 
working hand-in-hand with regulators is going to help those companies set a standard in the industry, 
which other companies later on have to follow. 
 
Yes, and probably one more thing I would mention is that, I think, it is really the long-term thinking and 
the willingness to embrace asymmetries of returns at Baillie Gifford that allows to invest in such early-
stage companies later, be it Lilium. Because although it’s early, but the potential payoff if things go right, 
could be huge. 
 
MB: So, you mentioned long-term thinking there and we’re long-term investors. How do you measure 
that within the companies before you invest in them? What kind of things are you looking for? 
 
TN: Yes, like I said, I think first and foremost is the people. We look at the management team. We look at 
the founder of the business. Whether there is that committed, they have the vision of how to take this. 
They’re not just motivated by monetary value. But also being able to do the good things for society. And 
the guys at Joby and Lilium, they are really motivated to really solve the challenges of urbanisation 
happening so fast and we’re going to soon run out of all the spaces on earth. Where do we go next? 
Obviously go up to the sky. 
 
And then, I think looking at the technologies, we are generalists. So it is really hard for us to know 
whether technologies are feasible or not. But just because something is hard, doesn’t mean that we don’t 
try not to do it. We do it by talking to different companies in the field, engaging with experts, engaging 
with scientists, to really help us validate some of the claims that the company make. 
 
So, for example, before investing in Lilium, we actually asked the White Lab in Cambridge to do some of 
the validation for the battery technologies that Lilium claimed they were able to do. So, we do quite a 
careful due diligence with these companies. But first and foremost, I think, is the belief in the people in 
the management team. 
 
MB: That’s interesting. It’s all about the people and the culture. I want to move onto electrification now. 
And maybe a lot of our audience are probably thinking of Tesla when we start talking about electric 
vehicles but there lots of other interesting companies out there, aren’t there? 
 
TN: Definitely. I think Baillie Gifford is one of the very early investors in Tesla and a big believer in EVs. 
And I think the shift to EV is inevitable. However, it’s not going to be a smooth rosy curve. There’s going 
to be challenges along the way. And when I say challenges, I don’t mean to be pessimistic. I look at it 
through an optimistic angle that, if there are challenges, then there would be exciting companies, 
interesting companies that are trying to solve the problems. 
 
One of the challenges that we have with EV right now, and potentially in the future, is around battery 
production. Because scaling battery production is costly, and it takes a long time. Right now, we probably 
have capacity for like 3 million units of EVs per year. But in the future, we’re going to need tens of 
millions, hundreds of millions of EVs per year. So imagine the volume of batteries that are needed in that 
future. So, for that reason, we think that battery production’s going to be a very important area for 
electrification.  
 
And so, we made investments in companies like Northvolt, which is a Swedish company that’s trying to 
build production facilities here in Europe. We also invest in CATL, which is the established leading player 
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in battery producers in Asia. We also recently made an investment in a private company called Redwood 
Materials that are trying to build facilities for recycling lithium-ion batteries, which is going to be 
increasingly important in the future. So, it’s just a few examples to answer your questions. 
 
MB: You mentioned batteries. The other interesting thing is the charging infrastructure. I was in a London 
cab a few weeks ago and he’d just converted his cab to a hybrid model, part electric, part petrol. And one 
of the things he was chatting about is that in London a few of the lamp posts, you can plug in your car to 
them to charge it, and he was saying that a few of them weren’t working. It’s quite hard when you’re 
trying to charge your car, for example, and you can’t find the charging parking space. How are we 
developing that infrastructure which is so important for charging electric vehicles? 
 
TN: You’re definitely right that charging infrastructure is the important piece of the whole puzzle and we 
have seen lots of progress over the years. I think the first is, thanks to Tesla, who are building up the Tesla 
supercharge network with a fast-charging infrastructure to really get people interested in the first place. 
And now, Tesla is talking about opening up their charging infrastructure to other OEMs to help all others 
moving along towards the future of sustainable energy. 
 
We also invest in a company called ChargePoint, which is building the largest charging network in the US 
and want to do the same in Europe. And ChargePoint’s view is that most people are going to charge their 
cars at home during the night or charge in their office place during the day. So, they’re actually working 
with employers to install the charging port in the office place for employees. 
 
They also partner with shopping malls or hotels, and restaurants, and bars, etc., to build the charging port, 
so that people can always enjoy their meal and charge their car at the same time. And then we also have 
companies in China doing completely different things. Like, Nio, which was one of our investments, that’s 
building battery swapping stations.  
 
So, their views are that consumers don’t have to own batteries. If the battery’s getting old, they can just 
come to the swapping stations and swap for a new battery under a few minutes. So, I think there’s lots of 
different ways that people in the industry are trying to solve these infrastructure challenges and I’m 
optimistic that in the future, it’s no longer the bottle neck for EVs. 
 
MB: Great. Thanks, Thaiha, I want to go back to our poll now before we move onto autonomous vehicles, 
because it’s a good transition. 
 
TN: I’m curious. 
 
MB: So, the results of the poll, it’s very split. So, 50% say ten years’ time. So, just to remind you of the 
question which is when will autonomous vehicles become mainstream. 50% say in ten years’ time, 49% 
say 25 years’ time, and 2% say never. So that’s quite an optimistic audience. What’s your view, Thaiha? 
 
TN: Difficult question. I don’t think I have a simple answer for this. I think to understand why 
autonomous driving has been so difficult and why it takes us so long to have autonomous driving on the 
road, we have to understand the autonomous system. So there are three components of an autonomous 
driving system. The perception, which is how the car sees the road. Then the prediction, which is how the 
cars can what all other agents on the road are going to do in the next few seconds. And then the third is the 
planning, which is based on the predictions, what are the cars going to do next. 
 
All three of them are incredibly difficult. But through my conversations with companies in the field, it 
seems like prediction is the hardest bit. So, if prediction is the hardest bit, then it’s quite intuitive to think  
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that there are going to be applications like delivery robot or tracking that are going to happen earlier than 
passenger vehicles. Because the environment that delivery robots or trackings have to do with, whether 
it’s the highway or close to the pavement with very slow speed, it’s going to be a lot less complex than the 
urban environment that the passengers’ vehicles have to deal with. 
 
So, yes, we’re going to see applications in those before passenger vehicles. And then even when it comes 
to passenger vehicles there’s no simple answer. Because it depends on the scale of the operations that we 
are talking about. So, if we talk about certain areas with very favourable weather, very clear road 
guidelines, then autonomous driving is already happening. So, today in Phoenix, Arizona, you can actually 
order an autonomous ride directly from Waymo app or from Lyft. But if we are talking about autonomous 
driving become ubiquitous, it happens in all weather conditions, at all times, in all cities, then I think 
we’re still quite far ahead.  
 
MB: So, I just want to ask one quick question before we move onto questions from the audience. Where 
are we with progress with autonomous cars and society acceptance of them? 
 
TN: It’s hard to answer that because right now, like I said, we haven’t seen the scale deployment of 
autonomous driving yet. So, the supply site isn’t ready yet for us to know what the demands are going to 
look like exactly. But from the small-scale operations at the moment, I see it quite encouraging acceptance 
from the public. So, like I said, in Phoenix, Arizona, people are quite excited to take the autonomous ride 
with the firm Waymo. 
 
And if you think about Tesla Autopilot, although it’s not fully self-driving system, it’s not fully level for 
autonomous system yet, but people they are generally, they excited to try it out. And there’s even concern 
that whether people are too excited that they forget that this is not a fully self-driving system yet and they 
still have to pay attention to the rules and to the road.  
 
So, I think from this little evidence that we have so far, I say that, yes, people are quite willing to try and 
I’m optimistic that the acceptance will be high. Because at the end of the day, there so many car accidents 
per year and more than 90% of that comes from human error. And if we can leverage the machine and 
reduce that rate. Even though it doesn’t have to be a hundred percent safetyness, it only needs to be better 
than human driving, That’s good enough. 
 
MB: That’s a good transition to the questions that we’ve got coming in from the audience. Just a 
reminder, just use the Q&A button which is at the bottom of your screen if you want to ask question. So, 
here’s the first one, what do you think about the case of LiDAR or Camera Technology for autonomous 
vehicles? 
 
TN: Very good question. I think it’s a debate right now in the industry itself. Because there are two 
approaches of autonomous driving to have. I often say it’s like Tesla versus the rest of the world. So, 
Tesla is the one who goes only with computer vision and no LiDAR, just with camera. And then you have 
the rest of the industry, like Waymo and others, that are using LiDAR. And I guess that this is really 
difficult for us as a generalist to know which is the better one, because even the experts in the field are 
debating and have their own opinions on this. 
 
My view on this is that the two approaches that we see comes from historic reasons. So, like Tesla first, 
because they sell the car to consumers so they cannot afford to have a very expensive LiDAR that’s worth, 
at the beginning, hundreds of thousands of dollars sitting on their cars. It’s not going to go to the mass 
market, so they cannot go down that route.  
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Whereas Waymo, at the beginning, they were not constrained by that. So they can afford to follow this 
approach. I think both can work. And we have systems like Tesla, we have systems like Waymo, Aurora, 
both seems to have greatly progressed over the years. If anything, I think is the questions of whether 
LiDAR is going to come down in terms of cost as quickly enough, before computer vision’s taking off. 
 
MB: It’s interesting you mentioned computer vision there because there’s a question that’s come in which 
I think’s a fascinating topic, is whether or not AI and machine learning can mimic human behaviour when 
it comes to autonomous driving. Because that kind of thing blows my mind. 
 
TN: I think as the human brain is so complex, we go through millions of years of revolution to be where 
we are today. So I say it’s a really difficult thing for the machine to mimic. We have come quite far with 
the autonomous driving system, but there are still things that the machine is not quite there yet in terms of 
solving. Just to give you some examples that I find fascinating.  
 
So, recently at the Tesla AI day, Tesla gave two examples of the issues that they are trying to teach their 
AI. One is called temporary occlusion. So, the cars have to be equipped with lots of high-definition 
cameras to see things. But what if these are blocked in a very crowded intersection?  
 
So their vision is temporary blocked and then they cannot make the predictions so they cannot move 
forward. So that is something they are solving. The second issue they’re talking about is called memory 
loss. So, imagine a car that’s seeing a sign saying that a hundred metres ahead, there’s going to be a lane 
merge. 
 
The car drives forward a hundred metres and then it just forgets that sign that it saw a hundred metres 
earlier. So, how do you make the cars remember all of the things it saw and incorporate that into decision 
making? So, yes, those are just two examples that I find fascinating, just to illustrate that to mimic human 
behaviour is really difficult. 
 
MB: I’ve got a question here. I know you mentioned Northvolt, the Swedish-based green battery company 
earlier. The question relates to, how many companies have you found outside the US which are innovating 
in this space of electric vehicles and autonomous cars? 
 
TN:  Yes, so Northvolt is one. It’s a Swedish company here in Europe. And then I would say that we 
haven’t seen that many innovations coming from Europe. We see it mostly from the US and another area, 
unsurprisingly, is China. We have seen lots of innovations coming from China. For a variety of reasons. I 
think it could be that because China has to solve the problems of pollution which is really huge for them. 
They also want to reduce the reliance on importing oil. But also, there could be a great ambition from the 
Chinese government to want to claim the leadership in the next era of mobility that they didn’t have over 
the last hundred years. 
 
So all of these create a very supportive regulatory environment in China for innovation to take place. And 
I mentioned a couple of names, like Nio, which is the Chinese OEM. There’s CATL, which is the battery 
producer. But we also have companies like Li Auto or Xiaoping that are doing electrifications. And even 
in the flying car space, we have companies like EHang. Which is similar to Joby and Lilium in the West.  
So, I see definitely a lot of innovations coming from China as well, beside the US. 
 
MB: Where’s Lilium based? 
 
TN: Lilium is based in Germany. So that’s another European name.  
 
MB: I just wanted to check. I wasn’t quite sure. 
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TN: Thanks for checking that. 
 
MB:  I had a few questions about carbon footprint. This is an interesting one. So, I assume flying taxis 
will have higher carbon emission than ground-based taxis. Are they really a good idea from this 
perspective? Because we did talk about carbon emission to begin with. 
 
TN: A very good question I think is whether is the ground electrifications or in the air electrifications. 
Electrification is only as good if the energy that we use to make the battery and to generate that electricity 
is the green one. So I don’t think that the is problem unique to open-air mobility. I think it’s the problem 
of the whole electrification field that we have to address over time. And right now, I would say that not all 
the electric sources are green.  
 
Not all the battery productions are green. But hopefully companies are taking care of this. And in the 
future we’re going to have technologies, like renewable energy, getting cheaper and become more 
affordable. My hope is that those energy sources will become greener in the future, and we no longer have 
the problems that you asked today. But I acknowledge that it is something that we have to think about. 
 
MB: Yes, it’s interesting isn’t it, it’s often about the supply chain? 
 
TN: Yes. 
 
MB: Here’s another battery related question. Are solid-state batteries going to supersede lithium-ion 
batteries? 
 
TN: Yes, it’s a great question, I think. So, solid-state battery has some very interesting benefits over 
traditional lithium-ion battery. It is lighter. So, for those who are not familiar with solid-state battery, the 
electrolyte, instead of being liquid, is solid. So that’s why it’s called solid battery. It’s safer. It’s less 
inflammable. It also has high energy density. So it has all the very good characteristics.  The problem with 
that is that it’s still very expensive to produce at the moment. It’s a matter of scale. The same thing that we 
have seen with lithium-ion battery before.  
 
But also, the questions of how would you find the right materials, like the right metals, to go into those 
electrolytes to make it the most conductive. So, I would say that we definitely see progress in solid-state 
battery and I’m sure that they’re going to be place for solid battery. But I’m not convinced that we need 
solid battery for EVs to take off, because right now I think lithium-ion battery has seen so much progress. 
And we have seen the cost come down over ten x over the last decade and now it’s almost reaching $100 
per kilowatt hour. Which many experts consider like a holy grail. 
 
Because at that price then the cost of EVs is nearly reaching the cost of internal combustion engines. And 
there’s going to continue to be progress in lithium batteries that I think will be sufficient for EVs to take 
off. Solid battery is probably going to be in other applications that require more power. Maybe like EV, 
flying cars, or planes and trains, for example. 
 
MB: We have touched on elements of this, I think with infrastructure and batteries. But maybe there are 
more specific things within the supply chain. The question is, is the supply chain coping with the pace of 
EV manufacture? 
 
TN: I think, like I said earlier, battery production is really a big challenge here because this is not easy to 
scale it up. So, to some certain extent you can say that it hasn’t been kept up with. But again, I say 
there’ve been efforts from many companies around the world trying to tackle that. There is also interest in 
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thinking about how recycling is going to play a role in the future. Because right now, we only produce a 
limited number of EVs, so that’s why we don’t need to care too much about recycling. 
 
The cost of virgin lithium is fives times cheaper than the cost of recycled lithium. But in the future, if we 
produce hundreds of millions of EVs, then that recycling part of the battery becomes so important. And 
right now we see efforts from companies like Redwood Materials, which is a private company in the US. 
 
Or even Umicore, which is a public company in Belgium, yes, another European company, that’s trying to 
think about the recycling of battery. So I definitely think that the supply chain is innovating as well at the 
same time to keep up with the pace of EVs. 
 
MB: You’ve done a great job there about answering a couple of questions that have come in about battery 
recycling as well. So thanks so much. That’s all we’ve got time for with the questions from the audience. 
Thanks so much for those. I wonder, Thaiha, if you’d like to leave the audience with one thought in no 
more than a minute, what would it be? 
 
TN: Gosh, it’s hard because I have so many thoughts. But maybe I would reinstate what I said earlier in 
the session, that I believe that the speed of disruption is accelerating and we’re going to see disruptions in 
mobilities happening over the last few decades, the speed of change is going to be even more than what 
we’ve seen over the last hundred years or so. And that is a really exciting time for long-term growth 
investors because we can deep dive into imagining the future and pick out the winners. 
 
MB: It’s great to end on such an optimistic note, Thaiha. Thanks so much for joining us. 
 
TN: Thank you. 
 
MB: I really enjoyed our discussion. I hope you, the audience, have enjoyed it as much. And rest assured 
we will get back to you with answers to those questions that we didn’t have time to get to in the Q&A at 
the end. And also, we’ll make a recording available of this webinar which will be available on the 
Disruption Week sites next week.  
 
If you would like to find out more about out insights, our investment thinking, into various topics, I’d 
recommend Thaiha’s paper on The Future of Mobility, which you can find on the Insight section of our 
website at bailliegifford.com/insights. Tomorrow in Disruption Week we’re talking about agriculture. But 
in the meantime, thanks for you investing your time in Disruption Week. Goodbye.  
 
Important Information 
 
The views expressed in this recording are those of the speaker(s) and should not be considered as advice 
or a recommendation to buy, sell or hold a particular investment. They reflect personal opinion and 
should not be taken as statements of fact nor should any reliance be placed on them when making 
investment decisions. 
 
The allocations of investment securities set forth herein are hypothetical. There is no assurance that any 
specific security will be allocated to you. Allocations may ultimately change for various reasons, 
including among others the need to comply with applicable legal and regulatory requirements in certain 
jurisdictions, such as US Executive Order 13959 of November 12, 2020 (EO 13959), which prohibits US 
Persons from engaging in any ‘transaction in publicly traded securities, or any securities that are 
derivative of, or are designed to provide investment exposure to such securities, of any Communist 
Chinese military company’ as defined by EO 13959.  
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Any stock examples mentioned are not intended to represent recommendations to buy or sell, neither is it 
implied that they will prove profitable in the future. It is not known whether they will feature in any future 
portfolio produced by us. Any individual examples will represent only a small part of the overall portfolio 
and are inserted purely to help illustrate our investment style.  
 
This communication contains information on investments which does not constitute independent research. 
Accordingly, it is not subject to the protections afforded to independent research, but is classified as 
advertising under Art. 68 of the Financial Services Act (‘FinSA’) and Baillie Gifford and its staff may 
have dealt in the investments concerned.  
 
All information is sourced from Baillie Gifford & Co and is current unless otherwise stated.  
 
The images used in this recording are for illustrative purposes only.  
 
Baillie Gifford & Co and Baillie Gifford & Co Limited are authorised and regulated by the Financial 
Conduct Authority (FCA). Baillie Gifford & Co Limited is an Authorised Corporate Director of OEICs. 
 
Baillie Gifford Overseas Limited provides investment management and advisory services to non-UK 
Professional/Institutional clients only. Baillie Gifford Overseas Limited is wholly owned by Baillie Gifford 
& Co. Baillie Gifford & Co and Baillie Gifford Overseas Limited are authorised and regulated by the 
FCA in the UK.  
 
Persons resident or domiciled outside the UK should consult with their professional advisers as to 
whether they require any governmental or other consents in order to enable them to invest, and with their 
tax advisers for advice relevant to their own particular circumstances. 
 
Financial Intermediaries 
 
This recording is suitable for use of financial intermediaries. Financial intermediaries are solely 
responsible for any further distribution and Baillie Gifford takes no responsibility for the reliance on this 
recording by any other person who did not receive the recording directly from Baillie Gifford.  
 
Europe 
Baillie Gifford Investment Management (Europe) Limited provides investment management and advisory 
services to European (excluding UK) clients. It was incorporated in Ireland in May 2018 and is 
authorised by the Central Bank of Ireland. Through its MiFID passport, it has established Baillie Gifford 
Investment Management (Europe) Limited (Frankfurt Branch) to market its investment management and 
advisory services and distribute Baillie Gifford Worldwide Funds plc in Germany. Similarly, it has 
established Baillie Gifford Investment Management (Europe) Limited (Amsterdam Branch) to market its 
investment management and advisory services and distribute Baillie Gifford Worldwide Funds plc in The 
Netherlands. Baillie Gifford Investment Management (Europe) Limited also has a representative office in 
Zurich, Switzerland pursuant to Art. 58 of the Federal Act on Financial Institutions ("FinIA"). It does not 
constitute a branch and therefore does not have authority to commit Baillie Gifford Investment 
Management (Europe) Limited. It is the intention to ask for the authorisation by the Swiss Financial 
Market Supervisory Authority (FINMA) to maintain this representative office of a foreign asset manager 
of collective assets in Switzerland pursuant to the applicable transitional provisions of FinIA. Baillie 
Gifford Investment Management (Europe) Limited is a wholly owned subsidiary of Baillie Gifford 
Overseas Limited, which is wholly owned by Baillie Gifford & Co. 
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Hong Kong 
Baillie Gifford Asia (Hong Kong) Limited 柏基亞洲(香港)有限公司 is wholly owned by Baillie Gifford 
Overseas Limited and holds a Type 1 and a Type 2 license from the Securities & Futures Commission of 
Hong Kong to market and distribute Baillie Gifford’s range of collective investment schemes to 
professional investors in Hong Kong. Baillie Gifford Asia (Hong Kong) Limited  
柏基亞洲(香港)有限公司 can be contacted at Suites 2713-2715, Two International Finance Centre, 8 
Finance Street, Central, Hong Kong. Telephone +852 3756 5700. 
 
China 
Baillie Gifford Investment Management (Shanghai) Limited 柏基投资管理(上海)有限公司 (‘BGIMS’) is 
wholly owned by Baillie Gifford Overseas Limited and may provide investment research to the Baillie 
Gifford Group pursuant to applicable laws. BGIMS is incorporated in Shanghai in the People’s Republic 
of China (‘PRC') as a wholly foreign-owned limited liability company with a unified social credit code of 
91310000MA1FL6KQ30. BGIMS is a registered Private Fund Manager with the Asset Management 
Association of China (‘AMAC’) and manages private security investment fund in the PROCESSES, with a 
registration code of P1071226.  
 
Baillie Gifford Overseas Investment Fund Management (Shanghai) Limited  
柏基海外投资基金管理(上海)有限公司 (‘BGQS’) is a wholly owned subsidiary of BGIMS incorporated 
in Shanghai as a limited liability company with its unified social credit code of 91310000MA1FL7JFXQ. 
BGQS is a registered Private Fund Manager with AMAC with a registration code of P1071708. BGQS 
has been approved by Shanghai Municipal Financial Regulatory Bureau for the Qualified Domestic 
Limited Partners (QDLP) Pilot Program, under which it may raise funds from PRC investors for making 
overseas investments.  
 
South Korea 
Baillie Gifford Overseas Limited is licensed with the Financial Services Commission in South Korea as a 
cross border Discretionary Investment Manager and Non-discretionary Investment Adviser. 
 
Japan 
Mitsubishi UFJ Baillie Gifford Asset Management Limited (‘MUBGAM’) is a joint venture company 
between Mitsubishi UFJ Trust & Banking Corporation and Baillie Gifford Overseas Limited. MUBGAM 
is authorised and regulated by the Financial Conduct Authority. 
 
Australia 
Baillie Gifford Overseas Limited (ARBN 118 567 178) is registered as a foreign company under the 
Corporations Act 2001 (Cth) and holds Foreign Australian Financial Services Licence No. 528911. This 
material is provided to you on the basis that you are a “wholesale client” within the meaning of section 
761G of the Corporations Act 2001 (Cth) (“Corporations Act”). Please advise Baillie Gifford Overseas 
Limited immediately if you are not a wholesale client. In no circumstances may this material be made 
available to a “retail client” within the meaning of section 761G of the Corporations Act.  
 
This material contains general information only. It does not take into account any person’s objectives, 
financial situation or needs.  
 
South Africa 
Baillie Gifford Overseas Limited is registered as a Foreign Financial Services Provider with the 
Financial Sector Conduct Authority in South Africa.  
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North America  
Baillie Gifford International LLC is wholly owned by Baillie Gifford Overseas Limited; it was formed 
in Delaware in 2005 and is registered with the SEC. It is the legal entity through which Baillie Gifford 
Overseas Limited provides client service and marketing functions in North America. Baillie Gifford 
Overseas Limited is registered with the SEC in the United States of America. 
 
The Manager is not resident in Canada, its head office and principal place of business is in Edinburgh, 
Scotland. Baillie Gifford Overseas Limited is regulated in Canada as a portfolio manager and exempt 
market dealer with the Ontario Securities Commission ('OSC'). Its portfolio manager licence is currently 
passported into Alberta, Quebec, Saskatchewan, Manitoba and Newfoundland & Labrador whereas the 
exempt market dealer licence is passported across all Canadian provinces and territories. Baillie Gifford 
International LLC is regulated by the OSC as an exempt market and its licence is passported across all 
Canadian provinces and territories. Baillie Gifford Investment Management (Europe) Limited (‘BGE’) 
relies on the International Investment Fund Manager Exemption in the provinces of Ontario and Quebec. 
 
Oman  
Baillie Gifford Overseas Limited (“BGO”) neither has a registered business presence nor a 
representative office in Oman and does not undertake banking business or provide financial services in 
Oman. Consequently, BGO is not regulated by either the Central Bank of Oman or Oman’s Capital 
Market Authority. No authorization, licence or approval has been received from the Capital Market 
Authority of Oman or any other regulatory authority in Oman, to provide such advice or service within 
Oman. BGO does not solicit business in Oman and does not market, offer, sell or distribute any financial 
or investment products or services in Oman and no subscription to any securities, products or financial 
services may or will be consummated within Oman. The recipient of this material represents that it is a 
financial institution or a sophisticated investor (as described in Article 139 of the Executive Regulations 
of the Capital Market Law) and that its officers/employees have such experience in business and financial 
matters that they are capable of evaluating the merits and risks of investments. 
 
Qatar 
The materials contained herein are not intended to constitute an offer or provision of investment 
management, investment and advisory services or other financial services under the laws of Qatar. The 
services have not been and will not be authorised by the Qatar Financial Markets Authority, the Qatar 
Financial Centre Regulatory Authority or the Qatar Central Bank in accordance with their regulations or 
any other regulations in Qatar. 
 
Israel 
Baillie Gifford Overseas is not licensed under Israel’s Regulation of Investment Advising, Investment 
Marketing and Portfolio Management Law, 5755-1995 (the Advice Law) and does not carry insurance 
pursuant to the Advice Law. This material is only intended for those categories of Israeli residents who 
are qualified clients listed on the First Addendum to the Advice Law.  
  


