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As the pace of digital technology acceleration continues to grow at 
unprecedented levels, what specific areas should we be paying attention to? Which 

specific technologies will have the largest impact? How can leaders, executives, 
governments, and even everyday consumers stay ahead of the curve?

One potential framework for answering such questions would be to view digital 
disruption in the context of deviation. In statistics, the term “deviation” is defined 
as: “The amount by which a single measurement differs from a fixed value, such as 

the mean”. By viewing innovation from the lens of deviation, we increase our 
probabilities of identifying directional tailwinds as they emerge.

In other words, one methodology for measuring the impact of any given digital 
technology is to observe how significant of a deviation it has from the average 
value. Peter Thiel, the German-American entrepreneur and venture capitalist, calls 
this going from 0 to 1: “Doing what someone else already knows how to do takes 

the world from 1 to n, adding more of something familiar. But when you do 
something new, you go from 0 to 1.” 

While the digital deviation framework may not result in identifying stunning trends 
that make for spicy headlines on tech blogs, what it will do is reveal technologies 

that are making practical impact, attracting capital, securing breakthrough 
patents, reshaping entire industries, and truly changing the world we live in. 

Further, it will help us see through the foggy and frantic digital 
technology landscape with clarity and coherence.

Consider the need for clarity around heightened sensitivity in handling 
consumer data privacy; climate change fighting technology that’s reshaping the 
planet we live on; the electrification of everything around us; artificial meats hitting 
our dinner plates; financing our lifestyles with new forms of credit; and combatting 

devastating effects on our healthcare system, to name a few. 

The State of Digital Deviation will explore all of these and more, technologies that 
may truly forever change how we interact, conduct commerce, and live life.

Introduction
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The privacy of consumers will be a major corporate focus in 2022, 
potentially giving big tech an even greater competitive advantage. Amazon, 
Facebook (aka Meta), Google, and Apple have gathered unimaginable 
amounts of consumer data over the last 20 years. In recent years, the 
growth and collection of consumer data has fueled innovation, but it has 
also raised security concerns and led to waves of consumer privacy 
legislation (such as the EU's General Data Protection Regulation, or GDPR).

In recent years, consumers have become more aware of how their data is 
handled, and they have raised their demands for increased control over its 
collection, storage, and usage.

01
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For example, three days after the GDPR came into effect, the non-profit La Quadrature 
du Net filed a formal privacy complaint against Google, Apple, Facebook, Amazon, and 
Microsoft on behalf of 12,000 individual customers. As a result, Amazon was hit with an 
$887 million fine in July 2021, the biggest GDPR penalty issued to date. As executive 
interest in privacy and compliance management continues to grow, it is clear that the 
protection of consumer data has become a top priority for businesses across all sectors.

Investors have taken notice, and in recent years have been increasingly supporting 
consumer privacy startups:

In 2021, OneTrust raised its fourth mega-round. The company now has $710 million 
in total capital and was last valued at $5.1 billion in December 2020.

In June 2021, LogicGate, a supplier of GDPR and California Consumer Privacy Act 
(CCPA) compliance solutions, received a $113 million mega round.

Since 2018, BigID has raised ten times, increasing its total capital to over $200 
million. It was last valued at $1.25 billion after a prolonged Series D round in 2021.

The Start-Up Landscape

01
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Accepting The Challenge
Some companies have adapted to the challenges. Google, for instance, has announced 
that by 2023, it will phase out third-party cookies and develop a Privacy Sandbox to 
enable targeted ad delivery while maintaining user privacy.

In April 2021, Apple released their iOS 14.5 update, which included an App Tracking 
Transparency feature that allowed users to turn off ad tracking for specific apps. Due 
to this change, developers are now not only allowing users to opt-out of monitoring, as 
they used to be able to do, but also showing the option in a pop-up window before the 
app is even used.
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Speaking about this change, Tim Cook said: “At Apple, we believe privacy is a 
fundamental human right. We work relentlessly to build it into everything we make. It’s 
fundamental to how we design and engineer everything we put into the world. While 
others are focused on, collecting ever growing amounts of personal information, we’ve 
kept the lens focused on how  technology can work for people. And that’s meant 
introducing countless features that give users transparency and choice over how their 
data is collected, used, and shared.” 

Against The Grain
Other large tech companies, such as Facebook, have gone against the grain, bringing 
investigations and sanctions as a result of privacy problems. The FTC fined the 
corporation $5 billion in July 2019 for breaking consumer privacy standards, making it 
the highest fine imposed by a regulatory body at that time.

Additionally, Mark Zuckerberg has slammed Apple's new iOS 14.5 privacy update and 
Tim Cook's call to stop collecting user data outside of Facebook's main apps following 
the Cambridge Analytica scandal.
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The Future of Consumer Privacy
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In the past, organizations that rely heavily on consumer data have been able to 
maintain a relaxed attitude towards the matter. Consumer privacy awareness, on the 
other hand, is at an all-time high, and regulatory pressure will only increase as a flurry 
of new privacy legislation takes effect this year. As we enter the year 2022, these 
factors will require consumer data-dependent firms - both large and small - to modify 
their strategies and to prioritize the protection of consumer privacy.

Due to both Apple's upgrade to iOS and Google's phase-out of cookies, a significant 
repercussion of this transition will be the speed at which third-party data collection is 
abandoned. Advertising and marketing businesses, which are already enslaved by big 
tech, will suffer the most, but any B2B or B2C business that heavily relies on third-party 
advertising will need to adapt quickly or suffer severe losses. According to Google, 
publishers who do not adopt mitigation steps risk losing 50% or more of their total ad 
revenue.

A great deal of effort will be put into capturing first-party data (information 
provided directly by customers to a company) so that third-party ads can be 
targeted accordingly. While huge businesses will benefit from the use of data in a 
significant manner, smaller businesses will be at a disadvantage because they lack 
either the data or the means to collect it, therefore placing them at a disadvantage.

Therefore, contextual advertising is set to make a comeback this year since it 
provides businesses with a way to deliver relevant and profitable ads without relying on 
third-party or first-party data. The contextual intelligence startup GumGum uses 
computer vision and natural language processing technology to analyze web pages, 
videos, photos, and other digital content in order to help advertisers place ads in the 
most relevant places without relying on first-party data available to them.

As a result, big tech companies will certainly benefit the most from this frenzy about 
consumer privacy. Although some companies presently employ third-party data to 
power their advertising tools, their first-party data stockpiles — which they have 
acquired over two decades of high-profile acquisitions — will provide them with a 
competitive advantage in the long term. Meanwhile, smaller businesses will rush to 
implement new solutions in order to restructure their advertising operations and adapt 
to a cookie-free environment.
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Climate tech, a broad industry that encapsulates any technology that offers a 
solution to climate change, has gained overwhelming interest in the last year. 
The industry is generating such a buzz that the renewable energy space alone 
gained quadruple funding compared to 2020.  So what’s with the sudden 
outbreak of green fever?

Simply put, as investors and consumers become more interested in investing in 
or spending their hard-earned cash on more sustainability-focused 
companies, venture capitalists are becoming more interested in funding the 
startups that are giving these businesses the tools they need to help cut and 
maybe even eliminate their carbon footprint.  It’s not just VCs looking to give 
these startups a nudge, either. After the infrastructure bill that Biden signed 
last year, billions of dollars worth of United States taxpayer money will now be 
going to combating climate change which, for a brighter future, is not a bad 
place for tax dollars to go.

A Sudden Outbreak 
of Green Fever

0202
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As a result, climate tech solutions that create emission management software are going 
to be reaping the rewards within the next year as more and more businesses sprint 
from solution to solution to ensure that they look as eco-friendly as possible. However, 
the path for this growing trend of climate tech startups does not remain completely 
clear. There are, of course, hiccups and obstacles that start-ups must maneuver 
through to gain funding.

The Road Ahead 
The funding for climate tech is not going to be a quick and easy solution. As the 
competition for climate change fighting technology ramps up, start-ups can expect 
much more scrutiny from investors and customers alike. Regardless of how much 
money is pooled into building solutions to clean up carbon emissions or building 
low-impact supply chains, startups are not going to be able to hide their own carbon 
footprint. As a result, these startups that claim to offer climate-reversing technology 
must answer for the energy required to run their tech and discover tactics to avoid 
becoming another hardware startup dud.

It’s also worth mentioning that the software start-ups VCs are expressing the most 
interest in are only projected to reduce carbon emissions by a mere 20% by 2050. This 
takes the spotlight away from solar power, green hydrogen production, and food waste 
solutions capable of reducing carbon emission by 80% within the same time frame. As 
a result, these solutions received only 25% of climate tech funding between 2013 and 
2021. The problem stems from the fact that VCs are only interested in solutions that 
offer a quick win and most true green tech solutions are unable to offer that to them. 

A Shifting of Tides
The future for truly sustainable climate tech is not bleak, however. VCs all over the globe 
are more capable now than ever to take on risks after enjoying a record year for deals in 
2021. These VCs now have the confidence they need to close deals with fusion-energy 
startups who are dead set on building miniature carbonless energy producing suns. 
This confidence was demonstrated in December when Norwegian start-up, 
Commonwealth Fusion Systems, raised a $1.8 billion Series B payout to continue 
working on its “SPARC” reactor.

The State of Digital Deviation | Khuram Dhanani
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As more VCs become more willing to take risks, impactful solutions such as solar, 
plant-based protein, and food waste technologies might finally have their time to shine. 
Solar energy, for instance, is in for a record 2022 year with 44 GW of solar predicted to 
come online in 2022, or double the amount of solar energy from 2021. So who are the 
biggest true green climate tech players to keep an eye on in 2022?

Northvolt
NorthVolt is based out of Sweden and is a manufacturer of clean lithium-ion 
batteries which they build out of dead and recycled batteries. NorthVolt was founded in 
2016, has 1,400 employees, and has drummed up a staggering amount of 
attention over the years. This company has raised a total of $6 billion over the course of 
9 funding rounds.

Proterra
With public transportation responsible for 29% of carbon emissions in the United 
States, focusing a good chunk of climate tech resources to transportation is key to 
cutting down carbon emissions. Proterra, a company based out of California, 
develops battery-powered buses that completely eliminate the need for fossil fuels. This 
company has been met with a respectable amount of support with around $1.2 billion 
in funding.

ZeroAvia
ZeroAvia, an electric aircraft developer, produces a zero-emission powertrain for aircraft 
to ditch dirty fuels and eliminate carbon emissions. This company was 
founded in 2017 and has earned an impressive $110 million in funding over the course 
of 7 rounds.

Carbon Engineering
Norwegian company Carbon Energy is working on technology called, “Direct Air 
Capture,” (DAC) that literally sucks carbon emission out of the atmosphere. This DAC 
technology is capable of removing close to a million tons of CO2 from the 
atmosphere each year. Carbon Engineering has achieved a funding amount of $110.4 
million over the course of 8 rounds.

The Key Players
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So what do we know about climate tech? It’s a rapidly growing industry that is 
benefiting from increased investor interest, and it has the potential to make huge strides 
in reducing greenhouse gas emissions. While there are some challenges posed by 
climate tech for investors (including the need for significant capital investments and 
longer time horizons), there are also many reasons why investing in more efficient 
climate tech solutions makes sense. Fortunately, it appears as though the greatest 
years for energy efficient tech lie ahead. 

The Greatest Years
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Electricity has already touched nearly every aspect of our lives, from 
transportation to homes to healthcare and beyond, but there are still so many 
things that could be improved with the advancement of  electrification and 
battery power. The electrification of everything isn’t just some far-off dream 
anymore – it’s already here, and it’s going to keep expanding at an incredible 
rate over the next decade.

Battery technology will dramatically advance this year, applying to everything 
from airplanes to basketball shoes. Every day, we see a trend in the direction 
of electrification. It is not uncommon for buses to run on silent electric engines, 
homeowners to put power-generating roof tiles on top of their roofs, or even 
some athletes to wear shoes with electronic sensors that adapt themselves to 
the shape of their feet. These examples still feel like novelties. This is not likely 
to last much longer, though…

The Electrification of… 
Well, Everything

The Story Unfolds

03
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Corporate, investor, and government investment in the technology is expected to surge 
in 2022, and cheap sources of renewable energy are expected to become more 
abundant. Meanwhile, a variety of well-funded corporations and startups are poised to 
achieve breakthroughs in battery technology that will pave the way for widespread 
electrification in a number of industries.

Electric vehicles (EVs) are a major contributor to this upward trend. Tesla, the first 
electric car company, is now worth more than $1 trillion, more than the rest of the top 
ten global automakers combined. In 2021, the US government promised to electrify its 
entire federal fleet of 645,000 vehicles. GM, Volvo, Honda, and other automakers have 
revealed plans to convert their whole portfolios to electric vehicles.

From airlines creeping toward electric flights to logistics companies aiming to be 
carbon-neutral, more and more corporations are taking notice of the emerging electric 
revolution and developing their own plans. According to McKinsey, industrial companies 
could electrify up to half of their fuel use today using existing technologies.

The number of mentions of electrification on earnings calls reached new peaks in 2021, 
as executives discussed sustainability goals and ways to capitalize on electrification 
potential. It is expected that 2022 will see a flurry of announcements regarding 
electrification.

The Downside of Electrification
However, electrification comes with its own set of problems. To meet a high spike in 
demand, clean power generation will need to be rapidly scaled up, complicated pro-
cesses will need to be rethought to suit electricity's capabilities, and far-reaching infra-
structure will need to be installed to support it all. Battery dependence can also be 
problematic. As mining metals like lithium and cobalt become more popular, supply 
chains are strained and environmental concerns arise. There is also a possibility that a 
supply shortage may lead to renewed global tensions and saber-rattling.

In many ways, however, these issues pale in comparison with the benefits of 
electrification, particularly with the steady expansion of renewable technologies such as 
solar and wind - leading to an abundance of clean electricity in many countries - and 
disruptive advances in energy generation on the horizon. New technologies are also 
emerging that will facilitate better supply chain management. The quality of batteries 
will likely be a more significant factor in the electrification trend.
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The Battery Tech Barrier
In general, the more energy a battery can hold, the more applications it can be used for. 
Light er, longer-lasting batteries might help emission-free planes take to the skies, 
increase the use of commercial electric vehicles, make on-premises energy storage 
more affordable for property owners, and much more. Progress in this field has 
acceler-ated, and more major announcements ant launches may well be imminent.

Apple is rumored to be aiming to release an electric automobile by 2024, following 
reports that the company has made a breakthrough in battery technology. 
Meanwhile, innovations involving sprinkling silicon into batteries to increase energy 
density are making their way from the lab to the consumer. Silicon battery technology 
from Sila Nanotechnologies, a unicorn startup with roughly $1 billion in investment, 
was brought to market for the first time by fitness tracking firm Whoop in late 2021. 
Sila says that its battery has a 20% higher energy density than standard lithium-ion 
batteries, allowing it to reduce the overall size of the wearable by a third.

Deals to startups in the space have doubled over the past year, and funding has 
increased fourfold. Investors anticipate a big jump in ener gy storage demand in 2022. 
From large-scale storage for power grids to battery recycling to novel technology like 
solid-state batteries, investors are investing in a wide range of battery tech businesses.

In the following year, as battery technology continues to improve, more aspects of our 
economy will move toward electric power. Despite the fact that much depends on 
investing in capital-intensive infrastructure and fledgling technology, an increasing 
number of major firms ar e betting that the transition to electrification is jus t getting 
started.

But, Do You Really Mean That?

We don't really mean everything when we say "electrification of everything." 
Changing from fossil fuels such as coal and natural gas to low-carbon fuels like 
hydrogen may prove more practical, cost-effective, and technically feasible for some 
energy-intensive activities. This is due to the fact that it is still difficult to build a battery 
large and light enough so that it could be used in a long-distance je t or large ship, and 
hydrogen would be better suited for some heavy industry applications.
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These are, however, the exceptions. Electricity, in most cases, is more than adequate. 
We now have to make sure that it is available when we need it.
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Forget Farm-to-Table… 
Meet Lab-to-Table

The idea of artificially growing meat in a lab might seem like something from 
science fiction, but the technology has already been developed to make this 
dream come true, and even served at a White House dinner in 2015. So what 
exactly is lab-grown meat? The short answer is that it is food that's grown in a 
petri dish rather than on the farm, meaning animals don't have to deal with 
harsh living conditions or cruel slaughter methods in order for us to enjo y 
delicious meals.

Cultivating and Culturing
In the near future, lab-grown meat will finally be competing with regular meat 
and plant alternatives for restaurant menus and grocery store shelves. 
Lab -grown (or "cultivated") meat c ompanies have existed for many years, 
producing meat from animal-derived cell cultures - but you need a waiver to 
eat. They have yet to market their meat because they are waiting for regulatory 
approval. Of course, that doesn't mean the market isn't full of opportunities. 

04

16 The State of Digital Deviation | Khuram Dhanani



17

Some projec tions suggest that by 2040, cultured meat could account for a third of US 
meat consumption, surpassing plant-based alternatives. An even small piece of the 
$2.7 trillion global beef business would be huge.

Regulatory bodies are making advances to bring cultured meat to the mainstream, 
which could threaten traditional meat vendors and top plant-based alternative 
businesses.
Eat Just, which obtained a license from Singapore authorities to sell chicken breasts 
made from cell cultures, is the only company that is legally approved to sell cultivated 
meat. The business launched its "no-kill" chicken under the brand GOOD Meat in 
Singapore's 1880 restaurant in December 2020, bringing cultured meat to the public for 
the first time.

In 2021, Eat Just announced that it has raised nearly $800 million for the development 
of its vegan and cell-cultured food, and has been valued at $1.2 billion. It is estimated 
that the market for meat alternatives will grow to be worth $140 billion within the next 
decade, according to CB Insights' Industry Analyst Consensus.

In recent years, Israel and Singapore have become the epicenters of innovation in 
cultured meat due to favorable regulatory conditions. Despite their inability to sell, most 
businesses are working hard to develop them. Several Israeli companies have raised 
money to develop laboratory-grown meat, including Aleph Farms, SuperMeat, and 
Future Meat. SuperMeat has even opened a test restaurant, although it is not yet open 
to the public and diners must sign waivers before eating their no-kill, lab-grown chicken 
burgers.

US-based players may begin entering the game in 2022 if regulatory action and 
approvals take place in the lab-grown meat sector. In recent months, a handful of 
companies have announced plans to begin selling cultured meat on a commercial scale 
this year. One of these companies, Upside Foods (formerly Memphis Meats) leads the 
way in the cultivated meat market. Towards the end of 2021, the company constructed 
a 53,000-square-foot facility capable of manufacturing over 50,000 pounds of 
lab-grown beef and chicken annually, becoming the world's largest cultivated meat 
facility.

While waiting for regulatory approval, the company worked on preparing its facility, 
packaging, and branding, as well as hosting tastings for employees, media, and 
investors such as Richard Branson. Dominique Crenn, a Michelin-starred chef, is 
providing "culinary counsel" to Upside and will eventually serve Upside chicken at her 
Atelier Crenn restaurant.
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Taste, Texture, 
and Saving The Planet
There are many benefits to lab-grown meat, such as less environmental impact 
and health concerns. But what are those specifically? Lab -grown meat has the 
advantages of being less resource-intensive than commercial farming and removing 
worries about animal suffering and slaughter techniques. Cultured meats could produce 
96% fewer emissions, 45% less energy, and 96% less water than 
traditionally farmed meats, according to an Oxford study.

Traditional meat lovers may also find lab-grown meat more appetizing sinc e it 
has more familiar aromas, scents, and sensations than conventional plant-based 
alternatives. Unlike plant-based alternatives that imitate meat (such as Impossible 
Foods' "bleeding" plant-based burger, which is engineered to look and taste like meat) 
or other substitutes (such as black bean burgers or tempeh), lab-grown meat is real 
meat with the same taste and texture as traditionally farmed meat.

But, At What Cost?
However, the tech is not without flaws. One significant obstacle is cost, though prices 
may be on the decline. For example, Shiok Meats, located in Singapore, aims to begin 
selling its cell-based shrimp for around $37 per kilogram, which is roughly double the 
price of "real" shrimp but lower than the huge $7,400 price tag of a few years ago. CE 
Delft estimates that cell-cultured meat could match some traditionally farmed meats in 
price by 2030.

However, corporations will have to refine their technology if they want to expand 
operations enough to produce and be commercially viable. To counteract the "ick factor" 
associated with food that is perceived as "artificial" or lab-grown, education and 
branding activities are pivotal to the success of these companies.
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In any event, 2022 is shaping up to be the year when prominent plant-based meat 
substitutes like Impossible Foods and Beyond Meat will have to compete for the first 
time with lab-grown opponents. Traditional meat suppliers such as Tyson, Smithfield, 
Hormel, and Cargill may be threatened by lab-grown meat entrepreneurs, however, 
several of these companies have already become investors in these startups after 
seeing an opportunity.

While regulatory agencies move slowly, they aren't stationary, and regulatory 
developments this year might have a significant impact on the new foods we see 
in supermarkets and on our plates.

When Competitors 
Become Investors
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The Wonderful World 
of Virtual Luxury

With the success of NFTs last year, designer brands are beginning to see 
profitable opportunities in investing in virtual worlds.  A Gucci bag, for instance, 
sold on Roblox’s avatar marketplace for roughly $4,115. In another distant virtual 
universe, Balenciaga outfits are selling for close to $1000 on Fortnite. The virtual 
hype market is not limited to gaming experiences either. An NFT for a virtual pair 
of sneakers earned $3.1m in less than 7 minutes of being on the market. 
So what is it all about?

How You Look At It
As people’s identities and personas become more and more related to their 
digital presence, people are beginning to find value in non-tangible items that 
are marketed to solve issues like whether or not their Snapchat avatar is 
adequately representing Ralph Lauren or wearing the freshest Jordans. So is 
spending $4,115 on a Gucci bag on Roblox any less valid than spending $2,650 
on that same Gucci bag in real life?
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Is all of this spending on virtual avatars a matter of careless buying? Well, it depends on 
how you look at it.

A survey conducted by Squarespace revealed that 60% of Gen Z and 62% of 
millennials believe that it’s more important to look good online than it is to make a good 
impression in real-life. In addition to that, a study by The New Consumer points out that 
45% of Gen Z and 43% of Millennials feel more like themselves online. This is a deep 
cut-off compared to their predecessors where only 22% of Gen X feel right at home 
when they’re online. 

Stands to reason that many people want their avatars to be laced up in only the latest 
and most luxurious virtual goods. Since there’s limited availability of these goods, there’s 
an authenticity to them and there’s status with owning a particularly rare item. D2A 
accessories allow the glamor and profit of their physical counterparts without all of the 
expensive logistics and without the ethical issues of taking advantage of relaxed 
international labor laws. 

Testing The Waters
Of course, just like with any marketing strategy, these designer brands need to be able to 
reach out and grab their target audience directly. Around the same time frame, Gucci 
dropped its pricey bag onto the Roblox marketplace; they also collaborated with Roblox 
on a 2-week virtual event called, “The Gucci Garden Experience” - a sort of art gallery 
designed to showcase some of Roblox’s latest graphical updates. However, a graphical 
showcase might not have been the focal goal of this event as the Gucci Garden 
reported-ly brought in thousands of purchases of virtual goods from over 20M visitors.

Gucci isn’t the only brand splashing around in a pool of “Robux,” either. Vans is also 
testing the waters with their Robloxian target audience through digital storefronts. Their 
contribution to the Robloxiverse is a virtual skating world where Robloxians can custom-
ize their skateboards, perform gnarly tricks, and purchase Vans branded virtual goods.
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It’s not just virtual items that are gaining profitable traction either. The Sandbox, a 
block-based blockchain, gives users the option to buy and monetize virtual property 
and assets. The Sandbox’s virtual token called, “SAND,” experienced a 25% surge 
shortly after Adidas teased a partnership with the blockchain-based sandbox game. 

Having A Field Day
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As more and more virtual social hubs like The Sandbox, MetaVerse, and VRChat come 
out, designer fashion brands are going to be having a field day with Generation Alpha 
through direct-to-avatar (D2A) branding. We can already observe the value Generation 
Alpha sees in virtual goods through the fact that Roblox generated nearly $1 billion in 
revenue in 2020. With half of the children in the US on Roblox, this kind of profit would 
have been an impossibility without kids scratching and tugging on their parents’ pant 
legs for Robux.

Leaving Your Digital Footprint
Pretty soon, people may even be able to bring their $4,115 Roblox Gucci bag 
wherever they choose to leave their digital footprint. 

With avatar tech companies like Genies and Wolf3D working to allow users to create 
avatars they can use in nearly any game, the value in avatar accessories is only going 
to get much higher. In fact, the market for virtual goods such as NFTs and avatar 
acces-sories is currently valued at $190 billion. 

For those who have seen Steven Spielberg’s ‘Ready Player One,’ this likely future can 
only seem all too familiar. As more and more people become unsatisfied with the real 
world, it should come as no surprise that many are wanting to latch onto virtual worlds 
where they have a little bit more control over things. Brands are having to catch up with 
this trend of escapism that is leading people to value in-game items more than physical 
items.

If spending thousands of dollars on designer clothes for their Fortnite character allows 
someone to make more sense of the stress involved in modern-day living, the opportu-
nity is now certainly available to them.  If someone wishes to strut around multiple 
online worlds with a $10,000 Ryan Gosling doppelganger avatar, they might also be 
able to do just that in the not-so-distant future. And there’s nothing wrong with that.
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When you need to buy something that costs more than your budget allows, you 
have two options: You can save up slowly and then spend the money or you can 
get a credit card. However, there’s another option that has recently come on the 
market — buy now pay later companies — that seems to be in direct competition 
with credit cards and they might actually be changing the way people spend 
forever. Here’s how buy now pay later companies could help change the way 
people think about spending money.

As millennial and Gen Z buyers move away from traditional credit cards, buy 
now, pay later purchases will become more common and higher in value. 
Point-of-sale (POS) financing — or "buy now, pay later" 

Buy Now, Pay 
Whenever You Feel 
Like It

A Major Rise

06

23 The State of Digital Deviation | Khuram Dhanani



(BNPL) — witnessed a major rise as the Covid-19 outbreak spurred unprecedented 
levels of e-commerce spending, while credit card balances plummeted to their lowest 
point since 2017.

As of now, BNPL represents only a small portion of purchases made with payment 
cards (including credit, debit, and prepaid cards), an industry that sees roughly $8 
trillion in annual spending in the US. In 2022, however, there is a possibility that things 
will change.

In 2021, BNPL companies saw record-breaking fundraising and transactions, including 
Affirm, Klarna, and Afterpay, which was recently bought by Block (aka Square). By 
2025, the industry is predicted to increase 10-15 times to reach $1 trillion in annual 
gross sales volume.

Even big tech players are making moves in the space:

• In August 2021, Amazon joined with Affirm, allowing customers to form a 
payment plan for purchases over $50. Affirm has been the e-commerce giant's only 
BNPL  provider since November.

• According to reports, Apple and Goldman Sachs are working on a BNPL named 
"Apple Pay Later."

• To enable BNPL services for in-store purchases, Google Pay has teamed with 
Afterpay and Klarna.

24

Behind The Surge
Millennials and Gen Z are driving this trend due to their credit-conscious nature, account-
ing for over 75% of all users of BNPL services . Consumers in this age bracket are wary of 
debt and hidden fees, so they are cautious to take on the interest and fees connected 
with credit cards.

BNPL offers flexibility to customers who want to purchase things online (usually four 
payments) with no int erest or penalties if they pay on time, or they can purchase things at 
the POS with interest-bearing loans at fixed rates with fees that are known in advance.
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Despite the risk of missed payments, these may still be a better option than credit cards 
for longer-term funding. For month-to-month financing, Klarna, for example, charges 
19.99% APR and a $7 monthly missed payment fee - much less than the $25-$40 that 
credit card firms can charge.

In addition, users frequently choose BNPL credit since they have a better probability of 
being approved. Affirm's own credit underwriting algorithm, for example, approves 
20% more clients than comparable competitor offerings. Its recently launched Debit+ 
card features no overdraft fees (usually $35), sign-up fees, yearly fees, or late 
penalties, and lets users convert purchases into installment 
payments within 24 hours of purchase.

On the other hand, BNPL pr oviders make money by charging shops that want to attract 
more customers by offering flexible payment options. This risk appears to be paying off: 
Klarna now has 20 million customers in the United States, with an average age of 33.

The most common use of BNPL is f or smaller purchases, with an average order siz e of 
roughly $150. According to David Sykes, Head of Klarna US, this money is generally 
spent on clothing and cosmetics. However, in 2022, this could start to shift...

Moving Beyond Retail
Customers are already embracing BNPL solutions t o finance higher-ticket purchases 
such as furniture and home appliances. According to an AWS poll, 43% of adults in the 
United States are interested in using BNPL t o pay for goods and services ranging from 
cars to home remodeling to medical treatment. Sunbit is already moving in this 
direction: BNPL financing is a vailable for vehicle parts, healthcare services, dental 
services, and more through this California-based startup.

Currently, when it comes to major pur chases, most buyers conduct their research online 
before making their purchase in person. Part of this is due to the fact that using BNPL 
for large-ticket transactions online is still relatively new, so the level of trust is still low. 
It's one thing to use a new service to finance a $150 apparel purchase, but it's quite 
another to use it to finance a new car. 

At the same time, several industries are experiencing an increase in their clients making 
large digital transactions. During the second quarter of last year, Carvana, an online car 
dealer, sold 100,000 vehicles, an increase of roughly 200% over the year before. 
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Additionally, Vroom reported that e-commerce sales have increased by 172% over last 
year, reaching over 18,260 units. These two companies offer direct financing on their 
websites  

The Journey Ahead
Due to consumers' increasing reliance on digital channels for various transactions, and 
BNPL's incr easingly widespread use, it stands to reason that even larger purchases will 
increasingly be made using these solutions in 2022 and beyond. BNPL pr oviders are 
already increasing their spending restrictions; for example, Affirm currently approves 
payment plans of up to $17,500.

BNPL , however, is not without risk. Consumers can still get themselves into a huge 
amount of debt. They might even pay their BNPL bills with cr edit cards, which could 
result in them paying the fees they were trying to avoid. According to a recent Fitch 
Ratings study, BNPL's deb t performance reporting is now "opaque."

Meanwhile, payment networks and credit card issuers will either join f orces with BNPL 
firms or develop their own in-house BNPL solutions t o remain competitive. For example, 
Splitit and Four have partnered with Visa and Mastercard in the past. In addition, 
Capital One is putting its own BNPL through its paces, with more information expected 
later this year.

Finally, keep an eye out for more white-label BNPL pr oviders. These companies, such as 
Amount, Limepay, and Pledg, assist brands in developing their own BNPL solutions, 
allowing them to maintain control while maintaining their branding.
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Fusion energy is the process of combining two or more atomic nuclei into one nucle-
us. This creates a huge amount of energy, which is why fusion has long been seen 
as a potential source of clean and unlimited energy. However, harnessing this energy 
has proven to be difficult, and many previous attempts have failed.

Recent advances in artificial intelligence and other technologies are making it 
possible to control fusion reactions in a more precise and efficient way than ever 
before. As a result, startup funding for fusion-related projects is on the rise. It's 
still unclear whether fusion will eventually become a reality, but the potential is 
certainly there. And with concerns over climate change only growing, we may 
need fusion energy sooner than we think!

Harnessing The 
Future of Fusion

The Key Players
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General Fusion is a Canadian company that is working on a “magnetic bottle” design for 
fusion reactors. The idea behind this approach is to create a system in which positively 
and negatively charged particles are confined within magnetic fields, allowing them to 
fuse together and release energy. In 2021, General Fusion raised $130 million in 
funding from investors like Jeff Bezos and Saudi Arabia’s Public Investment Fund.

In the United States, there are several startups also working on fusion technology. 
Helion Energy is developing a compact reactor called the Alpha that it hopes will be 
able to produce megawatts of power without taking up too much space. Lockheed 
Martin is also getting into the fusion game with its own compact fusion reactor design, 
which it says could be operational within a decade. And then there’s Tri Alpha Energy, 
which is working on a different approach to fusion called an “open magnetic field con-
figuration.” This company has raised over $500 million from investors like Bill Gates and 
Peter Thiel.

With all of this investment flowing into the fusion energy space, it’s clear that there is a 
lot of interest in making this technology a reality. And with advances in AI making it 
possible to control fusion reactions, it seems like we could be closer than ever to tap into 
this limitless source of clean energy. Exciting times ahead!

Follow The Money
A recent report by PwC found that startup funding for clean energy companies reached a 
new high between 2020 and 2021, with total investments topping $87.5 billion. This was 
a significant increase from the previous year, and it's clear that investors are becoming 
increasingly interested in clean energy technologies.

The majority of this funding is coming from venture capitalists, but an increasing amount 
is also coming from large corporations and government agencies. This is a good sign, as 
it shows that there is growing interest in clean energy from all sectors. With more money 
flowing into these startups, we may finally see some real progress on the fusion front.

Venture capital is a type of private equity that is typically used to finance early-stage 
companies. These companies are often high-risk, but they also have the potential for high 
rewards. For this reason, venture capitalists tend to be very selective about the 
companies they invest in. Fusion energy startups are seen as promising investment 
opportunities because of the potential for huge rewards. If these startups are able to 
achieve fusion energy, it could revolutionize the way we generate power.
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Not only would this be a major boon for the environment, but it would also be incredibly 
lucrative for investors.

AI To The Rescue
One of the biggest challenges fusion startups face is controlling the reaction. Fusion 
reactions are incredibly complex, and even small changes can cause them to become 
unstable. This is where AI comes in. By using machine learning, AI can help control 
fusion reactions in a way that was once thought impossible.

AI is also helping to overcome another challenge: funding. Many fusion startups are 
unable to get traditional funding from venture capitalists or government agencies. This 
is because fusion is still seen as a high-risk investment, and these investors typically 
don't want to gamble on unproven technologies. However, AI can help reduce the risk 
for these investors by improving the chances of success for fusion startups.

The Role of The Retail Investor
There are a few ways for individual investors to get involved in the fusion energy 
space. One is to invest in public companies that are involved in fusion research and 
development. These companies are often risky, but they offer the potential for high 
rewards if fusion energy becomes a reality.

Another way for individual investors to get involved is to invest in private fusion startups. 
These startups are even riskier, but they offer the potential for even greater rewards if they 
are able to achieve fusion energy. The final way is to invest in funds that focus exclusively 
on clean energy investments. These funds typically have a lower risk than investing in 
individual companies, but they also offer less potential for reward.

Investing in fusion energy is a risky proposition, but it offers the potential for huge rewards. 
Individual investors should carefully consider their risk tolerance before deciding whether 
or not to invest in this space.

So, is fusion energy the answer to all our clean energy needs? Not yet. But it’s getting 
closer every day, and with so much investment and innovation happening in this space, 
it’s only a matter of time until we see widespread commercialization of this technology. If 
you want to be at the forefront of the next big thing in renewable energy, fusion might just 
be your ticket.
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Last year, multiple events including a pandemic, weather disasters, worker 
shortages, and port congestion exposed long-standing problems with global 
supply chains. The result has been a surge in demand for technological 
solutions that can improve logistics networks' resiliency, agility, and efficiency, 
so that manufacturers, suppliers, and retailers can move toward more 
proactive business models. In the coming years, digital twins and 
microfactories will help manufacturers, merchants, and other stakeholders to 
improve their operations.

The following are some of the most significant market drivers in supply chain 
innovation:

Pandemics Are The 
Mother of Invention

Digital Is Driving 
Supply Chain 
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Digitization: Using technologies such as digital freight matching and 
blockchain-based asset monitoring, data availability and value are being 
enhanced through better matching of supply with demand.

Visibility: Demand forecasting and visibility systems enable firms to detect 
inefficiencies and potential disruptions and respond accordingly.

Automation: Robots are becoming increasingly important throughout the supply 
chain, providing capabilities such as automated ground delivery with drones, as 
well as robotic fulfillment.
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The potential here is enormous. For example, in 2020, the retail industry was 
estimated to lose $2.1 trillion due to out-of-stock items. Furthermore, being able to deliver  
in two days rather than seven or ten can increase sales. According to Metapack, 70% of 
online consumers are prepared to pay extra to ensure speed and convenience, such as 
one-hour, same day or Sunday delivery.

While progress is being made to prevent interruptions and improve efficiencies across 
supply chain operations, a few sectors are gaining traction as we approach 2022.

One of the most promising solutions is digital twins. The market is expected to reach 
$63.5 billion by 2027 and is already reshaping supply chain management by allowing 
simulation of an organiz ation's supply chain, which could include thousands of 
vendors, warehouses, logistics operations, and other elements.

Reshaping The Supply Chain
As we approach 2022, some sectors are gaining traction as progress is made to 
prevent interruptions and improve efficiencies across supply chains. One of the most 
promising solutions is digital twins. By simulating organiz ations' supply chains, which 
might include thousands of vendors, warehouses, logistics operations, and other 
elements, digital twins are reshaping supply chain management.

The technology, which is augmented by AI, may assist in predicting what will happen in a 
virtual environment if a severe weather event or a labor or components shortage occurs 
at any point along the supply chain. It might then automatically propose and implement a 
solution, such as obtaining a component from another location.

According to a Grant Thornton poll conducted in the fall of 2020, about one-fifth of 
manu-facturers expect to invest in supply chain digital twins, suggesting that the 
technology is still in its infancy. 
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According to BCG, organizations that have previously used the technology are 
witnessing benefits such as lower total inventory and capital expenditure, as well as 
increased throughput.

Big Tech Leads The Way
Because of their advanced cloud platforms and computational capabilities, big tech 
companies like Google, Microsoft, and Amazon are in a position to lead the market. In 
fact, in recent months, all three major internet companies have introduced digital twin 
for businesses:

In September 2021, Google introduced its Supply Chain Twin cloud service. 
Customers such as Renault are apparently experiencing a 95 percent reduction in 
the time it takes to evaluate data using the platform.

In November 2021, Microsoft released a preview of its supply chain digital twin 
solution. Daimler Truck AG is implementing the solution to reduce downtime and 
parts shortages, as well as to speed up decision-making when supply chain 
difficulties develop, or even before they do.

In November 2021, Amazon Web Services (AWS) began rolling out its IoT 
TwinMaker. The solution focuses on assisting businesses in creating digital twins 
of industrial operations, but Amazon may soon try to broaden its reach to include 
the entire supply chain.
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As companies try to avoid supply chain disruptions, digital twins will gain popularity 
in 2022.

From The Cloud To The Factory
Moving from the cloud to the factory floor, companies are developing microfactories, 
which use automation and robots to develop more flexible manufacturing 
frameworks that can be installed in a fraction of the time and on a much larger scale.

While the idea has been around for decades, a number of factors are making it more 
viable and appealing, from the pressing need to reduce emissions to the falling cost of 
AI and robotics to the growing desire for small-batch and personalized goods.
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Current implementations of the microfactory concept rely heavily on automation to 
make production efficient enough for micromanufacturing to be economically viable. 
Microfactories will become more profitable with the advancement of AI and robotics, 
which may have important knock-on effects for improving supply chain efficiency.

Businesses will continue to face disruptive occurrences at every step in the coming 
year. Those who engage in technology to strengthen their supply chains may not 
only avert disaster but also emerge victorious.

The Knock-on Effect

The model is being pioneered by startups. Corporations and established players, on the 
other hand, are experimenting with the technology through investments and 
partnerships. Arrival, an electric bus and van manufacturer, is now constructing 
three microfactories, each of which will cost roughly $50 million and produce 10,000 
vans or 1,000 buses every year. 

The microfactories employ only 200 people, occupy 200,000 square feet, and may be 
operationalized in as little as six months to do this. In comparison, billions of dollars and 
millions of square feet are required for Tesla's gigafactories.  Hyundai and Kia have 
invested in the startup, as well as UPS, which has committed to purchasing 10,000 of 
its vans.

Relocalize, a firm in the food tech space, is building shipping container-sized 
microfactories near grocery distribution centers, with each microfactory serving 
100-200 local grocery stores. In November 2021, it opened its first microfactory, which
is designed to produce ice without wasting water, with the goal of producing and
storing 1.6 million bags of ice per year.

Bright Machines provides organizations with a microfactory-as-a-service solution that 
includes a series of small, intelligent robots. DRW, a producer of point-of-care 
diagnostics, claims to have increased production output by 10x and decreased unit 
assembly time from 2 minutes to 20 seconds using Bright Machines' microfactory 
solution.
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With the pandemic demonstrating exactly how unequipped we are for utter 
chaos, many businesses made a good living off of the opportunity to provide 
remote services during the shutdown. Zoom, for instance, raked in a whopping 
$2.6 billion revenue in 2020 versus their comparatively weak $331 million year 
in 2018. Corporations needed their workers to remain productive while the virus 
tore through office buildings. Zoom offered the solution. 

But a problem even bigger than Apple’s offices temporarily shutting down during 
the pandemic was the healthcare system’s inability to keep up with the virus’ 
devastating effects. This problem allowed telemedicine to grow 63-fold in 2020. 
Through telemedicine’s pandemic popularity, there were many benefits discov-
ered that few people thought of.  

Unequipped For 
Utter Chaos

Trying To Keep Up
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With telehealth patients not having to worry about transportation, taking time off of 
work, catching illnesses from unsterile waiting rooms, or having to plan their whole life 
around a single appointment, many were left wondering, “Why is this just now becoming 
a thing?” 

Now that telemedicine is estimated to be valued at $250 billion once the pandemic 
blows over, it’s safe to say that it is here to stay. It’s also no surprise why a giant 
corporation like Amazon is getting its hungry hands on a slice of the delicious telehealth 
pie. With more big-tech, retail, and telecom companies to follow 
suit - a corporate telehealth equivalent to the Space Race of the 60s is surely on its way. 
So what’s in the cards for telemedicine?

Endlessly Tracking Everything
One of the most popular contributions to telehealth so far is remote patient monitoring 
(RPM) - a software tech that allows healthcare providers to track patient vitals and 
additional metrics while patients are at home. RPM services allow physicians to 
monitor their patients’ vitals, blood pressure, blood oxygen, and even glucose levels on an 
entirely remote basis. Different RPM services have different ways of monitoring and 
assisting patients. 

Element Science, for instance, provides its patients with a wearable defibrillator that uses 
machine learning to diagnose and react to heart-related abnormalities. Huma’s ‘hospital 
at home’ approach involves tracking and monitoring patients directly through 
smartphones while Biofourmis Health uses machine learning and wearables to focus on 
and assist patients with acute or chronic illnesses such as diabetes. 

Then you also have MindMaze, a virtual-reality-based neurotherapeutics startup that 
provides therapeutic gaming experiences designed to improve neurological functions for 
people affected by conditions such as Parkinson's, multiple sclerosis, and more.

One Quick Glance
All of it sounds fascinating, right? Real-time vitals data, patient health monitoring, and a 
wearable defibrillator that could literally save a patient’s life! However, you’d have every 
reason to perk your ears up upon finding out that companies such as AT&T, Samsung, 
Best Buy, Pepsico, and even Salesforce (a software company that helps businesses mine 
data) all have a hand in the telehealth pot. 
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As for wireless network operators like AT&T and Verizon’s role in the RPM boom? They 
are holders of 5G mobile networks which have very pivotal potential in bringing 
telemedicine to the next level. 5G networking is the best bet telemedicine providers 
have to combat challenges such as outages, slow connections, and a variety of other 
latency-related hiccups that could prevent patients from receiving valuable care when 
they need it.

None of this is to say that none of these companies are planning on using patient data 
for marketing purposes, but it is to say that there are certainly going to be a few 
hard-learned lessons for those who choose not to navigate the world of protected 
patient data carefully.

A Few Hard-Learned Lessons

One quick glance at the big names getting into telehealth and a cynic’s mind could spin 
with many concerns regarding their data.

Fortunately for those with privacy concerns, The Health Insurance Portability and 
Accountability Act (HIPAA) exists. In order to use a patient’s data for marketing 
purposes, telehealth providers must request permission in the form of a non-
compound agreement. This means that they cannot tuck the agreement at the end 
of a 10-page term of use document or a payment agreement. No, it must be a 
transparent, standalone, and blatant request that essentially says, “Do we have 
your permission to use your protected health information in order to find out if you’re a 
good prospect for the new Pepsi flavor?”

So no, patient data is (most likely) not going towards generating leads for marketing 
campaigns or finding out the percentage of people whose pupils dilated while 
watching the latest Samsung Galaxy ad. As of now, any data mined from these 
telehealth partnerships serves only to improve quality of service and accurately 
diagnose common patient issues.
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The pandemic brought attention to the demand for a wide range of remote 
services. From telehealth services offering affordable and convenient ways for 
patients to meet with physicians to remote work platforms designed to keep 
people safe, productive, and at home. Many of these services may outlive their 
usefulness when (or if) the pandemic ever ends and many of these services may 
be sticking around for a long time.

One industry that still has yet to prove its staying power would definitely be the 
emerging ultrafast delivery services. These delivery services boast the ability to 
bring groceries straight to your door within 10-20 minutes with little or no 
delivery fees. Buyk for instance, a delivery service operating out of New York, 
uses bike couriers (or buykers) to get food delivered to hungry New Yorkers in 
Brooklyn, Queens,  Bronx, and Manhattan in less than 15 minutes. 

When Fast Just Isn’t 
Fast Enough

Fighting For Longevity
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But they’re far from alone in this new competitive service. Let’s take a look at some of 
the services that are going to be fighting Buyk for longevity this year.

Getir, an ultra-fast delivery service that started in Turkey in 2015, advertises the ability to 
“deliver your grocery in minutes.” Getir has recently made its debut overseas in the US to 
metropolitans such as New York, Chicago, and Boston to impressive results. 

With Getir, as long as customers order between $10 and $15 worth of groceries, they 
can expect a bike or scooter carrier to zip right to their door in less than 10-minutes - 
whether it be in the early hours of the morning or the later hours of the night. Although 
this service does have delivery fees, their delivery fee is a flat rate of $1.95. When 
compared to the nightmarish fees one might expect from traditional delivery services, this 
fee is almost not even worth mentioning. Getir also offers real-time inventory updates 
from whatever locations customers order from. With an impressive $7.5 billion valuation 
as of June 2021, Getir is definitely one of the many ultrafast delivery start-ups worth 
keeping a close eye on. 

Getir

Getting groceries delivered to customers is no laughing matter for this ultrafast 
delivery service, also based out of New York. Similar to other services mentioned in 
this list, Jokr guarantees 15-minute bike courier deliveries. This service also boasts zero 
delivery minimums and no delivery fees. Customers ordering through Jokr can expect to 
only pay the exact retail price of the items they order, just as if they went in and shopped 
themselves.

This service was founded in 2021 and has already raised $430 million in funding.

Jokr

This Philadelphia-based ultrafast delivery service definitely shows the most promise 
of its competition. Similar to Getir, Gopuff offers a minuscule delivery fee of $1.95 
with 15-20 minute delivery times. How Gopuff sets itself apart, however, is that it 
advertises not just the capabilities to deliver groceries but household essentials such as 
diapers, pet food, over-the-counter medicine, dog treats, and even alcohol. 

Gopuff
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Gopuff also offers a $5.95-a-month membership service to those who wish to ditch the 
$1.95 delivery fee altogether. Founded in 2013, this ultrafast delivery service is currently 
valued at a whopping $15 billion.

The Big Dogs
This kind of competitive growth among ultra-fast delivery services in cities is not going 
unnoticed by the big dogs in the delivery businesses such as DoorDash and Uber Eats. 

On Feb. 1, eTailer FastAF Technologies announced a partnership with Uber Eats to 
create their own 25-minute delivery service in metro areas such as L os Angeles, New 
York, and San Francisco. DoorDash already partnered with convenience businesses 
such as CVS, Wawa, 7-Eleven, and Walgreens in 2020 to launch Dashmart but now 
the online food delivery giant is using Dashmart in New York to test the waters with 
10-15 minute delivery speeds. In 2021, Instacart also launched a partnership with 
Kroger  to deliver on-demand convenience to buyers within 30-minutes. So what does 
ultrafast delivery do differently? What allows this “too good to be true,” approach to 
delivery to happen?

Behind The Scenes
Unlike traditional food delivery services, these ultrafast delivery services fulfill their 
promises of fast and cheap delivery by stocking up “dark stores” with on-demand 
groceries. By purchasing as many vacant buildings as possible, these delivery services 
are able to cover a wide range of ground in metropolitan cities. A customer simply 
selects the groceries they wish to buy and the order is then fulfilled by a bike or scooter 
courier nearest to their location. 

It’s as if Walmart fired all of its cashiers, replaced them with bike couriers, and bought 
out as many vacant buildings as possible to ensure fast delivery promises to local 
customers. Customers who order through these apps buy food directly from the closest 
vendor which is what makes the lack of delivery fees and ridiculous delivery speeds 
somewhat sustainable. However, not everything is as seamless as it might seem on the 
surface.
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On Jan. 30, Wall Street Journal found that some of these ultrafast delivery services could 
be losing an average of $20 in profit for each order as it becomes apparent that many 
of these businesses are unable to build the same type of momentum that they might 
have experienced in European markets. Apparently, the cost of advertising and paying 
couriers has become too much for Jokr, which is now apparently looking to sell its 
business.

As it becomes clearer to these ultrafast delivery services that their business models are 
not working as well as they’d hoped in the US market, companies may need to start 
selling ads or using technology to automate and deliver their services more effectively. 
Whatever is the case, a change of approach appears to be in the cards if these services 
wish to thrive.
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