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Abstract
Prior to 2014, the art industry did not know a lot about NFTs and the benefits of
blockchain technology. That is because when the technology was created in 2008,
it had nothing to do with art. In fact, it was primarily developed as a way to
decentralize a broken financial system. 1 And, even when the art industry began
successfully using the technology in 2017, it was the digital art world and not
traditional artists, galleries, auction houses, or dealers who first recognized the
benefit of using digital tokens to represent ownership of a unique asset. So why
now are NFTs getting so much attention with more traditional art segments?

You may have heard the phrase, “necessity is the mother of invention.” Loosely
interpreted, there are times in life, like during a crisis, that you need to find
innovative ways to survive. For many in the art industry the latest crisis began in
2020 when Covid-19 single-handedly, and without much warning, caused art
galleries across the globe to close their physical spaces, lay off employees, and
cancel art fairs and exhibits for the unforeseeable future. 2 The outlook was dire.
Then, within a year, a ray of hope emerged in the art world in the form of Nonfungible Tokens (NFTs).

This paper will illustrate how NFTs became the latest in a long line of technology
innovations to breathe new life into the business of creating, selling, and buying art

Library of Congress Research Guides, CryptoCurrency and Blockchain Technology, https://guides.loc.gov/fintech/21stcentury/cryptocurrency-blockchain
2
Art|Basel Press Release, The Impact of COVID19 on the Gallery Sector, September 9, 2020 https://artbasel.com/stories/the-impactof-covid-19-survey-press-release
1

just when the world was shutting down. Not only did interest in NFTs explode
during the past two years among collectors, but NFTs also gave artists and galleries
a new way to meet the demand of current clients, reach a whole new audience of
buyers, and protect the true value of their work at the same time.
My research shows that the Covid-19 pandemic was the catalyst for a new
generation of innovation in the art sector, and a turning point for the previously
digital adverse art community. I will also provide evidence to support how NonFungible Tokens became the latest disruption in the business of creating,
showcasing, owning, and trading art in a way that will have lasting and positive.
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I.

Introduction

As the daughter of a Master Artist and owner of an art gallery in Miami representing
the works of my father Antonio Dominguez de Haro, I have been challenged with the
same question as other business owners have since the start of the pandemic: How do
I adapt my business to the demographic trends, attract new clients, increase brand
awareness, and gain market share in a time when the world literally stopped moving?
Finding the answers may determine which art galleries survive the pandemic
(thereafter) and which do not.

Adapting business strategies is not new to me. In 2015, I began showcasing more
than 7 decades of my father’s extensive art collection of the underwater world in a
pop-up art exhibit during Art Basel at The Four Seasons Hotel Miami. The
response was so overwhelmingly positive the General Manager of hotel invited me
to transform my pop-up exhibit into a permanent Dominguez de Haro Art Gallery
in the hotel lobby floor.

As a way of building my clientele and creating brand awareness, I held many art
events with strategic partners at the gallery.

7

The goal was to align my father’s artwork and the gallery with highly recognized
brands. This included an opening night VIP Party which included the list of VIPs
from The Four Seasons Hotel.
In the following years I had three events
with The New World Symphony. These
three events included an evening with
their musicians having an interlude
concert for guests, a Legacy Luncheon,
and an evening at the New World

Figure. 1, New World Symphony in Miami dislaying the
works of Antonia Dominguez de Haro during their Winds
and Waves Concert.

Symphony where they displayed my father’s artwork on large screens during their
Winds and Waves Concert. I also had events at the gallery which included a silent
auction with Brioni Men’s clothing, and several other local woman’s fashion
brands. Each of these events were catered and attracted up to 400 guests.

In 2020 when Covid threatened to derail my momentum, I needed to find new
ways to offer value to my current clients, while simultaneously reaching beyond
the gallery walls to attract new customers.
My sole focus over the past two years has been on reinventing my gallery and
exploring new and innovative ways to fulfill my mission. That is when I discovered
NFTs and saw how they began generating new excitement within the art industry.
In my research I revisited the transformation of art from physical to digital over the
years and focused on the advancements in technology that sparked the new waves
8

of innovation and growth in the industry. Although every phase of transformation
led to new ways to produce, collect, and sell art, they also came with their own set
of challenges.

In the pages that follow, I will discuss the impact that Covid-19 had on the art
industry and illustrate why many artists and galleries decided to accelerate their
adoption of online resources and technology –including Non-Fungible Tokens - to
stay in business.

I will provide some broad stroke definitions, exploring the different elements of the
NFT ecosystem, and then delve deeper into the specific features of the underlying
technology that make NFTs so unique and valuable.

Throughout this paper you will also see proof - in terms of sales dollars, trading
volume, and other metrics - to illustrate exactly why I believe the introduction of
NFTs to the art world may just mark the biggest transformation in this business
since computers.

9

I.

How Covid-19 disrupted the art industry

Just a few years ago, in 2018, the global art market reported its biggest year in 50 years
with sales reaching $67.4 billion.3 The following year, art sales dipped approximately 5%
to about $64 billion. Economists speculated that geopolitical conflicts and trade disputes
were contributing factors that led to the drop in sales at that time. 4
While the dip in global art sales in 2019 was concerning, and perhaps the beginning of a
trend, no one could have predicted what was to come. In March of 2020 the global
pandemic literally changed the landscape of the art world as we know it. According to an
Art Basel and UBS 2020 mid-year survey, in the first six months of the year, galleries
were forced to close their doors, lay off employees, and cancel all live exhibits, art fairs,
auctions and other in-person events that were critical to their success in recent years. 5
Sales across all gallery
segments saw a 43%
median decline, compared
to the same period in 2019,
with small galleries posting

Fig. 2. Change in Total Gallery Sales from H1 2019 – H1 2020. Artsy.net ©Arts
Economics 2020

the largest sales drops. 6 And that was just the beginning.

3
4
5
6

Artsy.net article, The Global Art Market Reached $67.4 Billion in 2018, up 6%, March 8, 2019
Art|Basel & UBS Press Release, The Impact of Covid-19 on the Gallery Sector, A 2020 mid-year survey. June 2020
Art|Basel & UBS Report, The Impact of Covid-19 on the Gallery Sector, A 2020 mid-year survey. June 2020
Artsy.net, What You Need to Know from the Art Market 2020 Report
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The results of the survey were based on responses from 795 galleries in 60 different
national markets. Survey findings 7 revealed that, as a direct impact of the pandemic:
•

One third of galleries surveyed indicated that they downsized during the first six
months of the year, and many more galleries were at risk of closure before year
end.

•

These closures suggested the potential for significant financial losses to the
broader art economy, which ultimately would depend in part on how much public
support the galleries receive on a national and local level.

•

Gallery sales were reduced by 36% on average, with 93% of galleries surveyed
closing their doors for the first half of the year.

•

Art fair sales also declined during the first six months of the year, down from 46%
of total sales in 2019 to just 16%. The biggest declines in these events occurred in
the high-end gallery segment.

•

Sales at public auction houses dipped significantly (30%) in 2020 as live auctions
were postponed.

In response to the physical closures and sales declines, everyone in the industry, from
artists, to galleries, collectors, and others began shifting their strategies in search of
innovative ways to continue creating, selling, and collecting art. For example, before the
pandemic, key priorities for galleries were focused on increasing art fair and artist

7

Art|Basel & UBS Report, The Impact of Covid-19 on the Gallery Sector, A 2020 mid-year survey. June 2020
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exhibitions and broadening their geographical reach to boost their client base. 8 Once
Covid-19 arrived, everything changed.
One strategic shift was for galleries to expand their focus on collaborative projects with
other businesses to share expenses and expand reach to potential buyers. During the first
six months of 2020 a majority (78%) of the galleries surveyed collaborated with other
galleries (51% of those collaborations were in the U.S. and 42% were abroad). A smaller
percentage of galleries (34%) looked for collaborative projects with other organizations
and institutions, including auction houses, museums, art associations, and universities.
Some galleries even partnered with hotels, retailers, and even pandemic fundraising
efforts – anything to stay in business. 9, 10
Another big strategic priority shift was to drive sales through on online channels which
would help maintain some level of profit by reducing costs and at least attempt to foster
the relationships galleries had built with existing clients.
E-commerce sales for the broader art market went from just over $3 billion in 2013 to
almost $6 billion in 2019. Due to the resistance to online selling, particularly at the high
end of the industry, most of the online sales volume during that period was at lower price
points. 11

8
9

Art|Basel & UBS Report, The Impact of Covid-19 on the Gallery Sector, A 2020 mid-year survey. June 2020
Art|Basel & UBS Report, The Impact of Covid-19 on the Gallery Sector, A 2020 mid-year survey. June 2020
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Artnews.com, How New York’s Galleries Have Survived and Thrived During the Pandemic, April 2021
Art|Basel & UBS Report, The Impact of Covid-19 on the Gallery Sector, A 2020 mid-year survey. June 2020
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Looking closer at the shift to online resources, it is important to note that while online art
sales had been increasing at a steady pace for the past nine years, the entire market, and
specifically art galleries, hadn’t fully embraced the e-commerce opportunity in the same
way other industries had. A study conducted by MDPI, 12 a publisher of scientific
journals, identified some of the primary barriers for online gallery sales related to the
presentation of online information; lack of personal interaction; price transparency, a
disconnection from the social art environment, and limited digital resources, among
others.
However, as the Covid-19 crisis continued to unfold, the art industry literally had no
choice but to try new technologies for the purpose of maintaining liquidity, and it
worked.
Galleries’ online sales went from 10% of their total sales in 2019 to 37% of total sales for
the first six months of 2020. Most
of those online gallery sales were
the result of their own website
campaigns, email outreach, social
media efforts and online viewing

Figure. 3. Online Strategies H1 2020. Art Basel/UBS 2020 Mid-Year Survey.

rooms.
At the same time, about 67% of galleries experimented with online viewing rooms for
their art fairs while 50% of galleries set up the virtual viewing rooms to showcase works

12

Multidisciplinary Digital Publishing Institute (MDPI), Art Galleries in Transformation Study, May 2021
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from their permanent gallery space. Some respondents felt that these online initiatives
helped small to mid-sized galleries compete with bigger players, while other believed that
online competition made it difficult to attract new customers. 13
Dealers in the survey also credited new digital strategies and technology improvements
for their ability to maintain liquidity and client relationships during the first half 2020.
Seventy-two percent of the galleries surveyed increased their website content and 69%
increased engagement through social media during that period.
Initially the shift to an online strategy proved to be beneficial to help boost business in
the short term, but for many it still wasn’t enough to survive.
This was especially true for the galleries who built their businesses on relationships and
in-person connections. Many galleries noted that online forums did not come close to
replicating the experience of physical fairs and events. This sentiment was also shared by
HNW collectors, a majority of whom (70%) would rather see the art in person before
making a purchase. 14
While online sales helped provide some relief for the art community during the
lockdowns imposed by the pandemic in 2020 and 2021, new variants of Covid-19 meant
continued uncertainty for the art community for at least the remainder of 2021.

13

Art|Basel & UBS Report, The Impact of Covid-19 on the Gallery Sector, A 2020 mid-year survey. June 2020
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Art|Basel & UBS Report, The Impact of Covid-19 on the Gallery Sector, A 2020 mid-year survey. June 2020
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Dr. Clare McAndrew, who prepared the Art Basel/UBS Report, The Art Market 2022,
stated, “2021 continued to be marked by uncertainty, as new variants of COVID-19 and
the variable rollout speed of vaccine programs in different regions created ongoing
difficulties for artworld events…Many restrictions remained in place throughout the year,
including those on travel for some periods. Even when these were lifted, there was
lingering hesitancy with regard to full engagement with live events, as some collectors
and dealers remained safety-conscious and risk-averse.” 15
It wasn’t until non-fungible tokens (NFTs) began making headlines did things start to
change. Finally, the industry was given a ray of hope and a concrete solution that could
turn things around. With this innovation, artists, dealers, galleries, auction houses,
collectors and others were given a proven way to create and distribute crypto art,
authenticate ownership, and protect their rights at the same time.
During the years leading up to the pandemic, NFTs had been slowly gaining momentum,
sparking a new channel to grow the art industry. Initially NFTs were primarily being used
for the crypto art world to create games, virtual reality experiences, and collectibles,
which hadn’t quite found a home among traditional, mainstream art.
Digital Strategist, Jia Fei explained in a Sotheby’s Talks podcast, “The pandemic brought
the whole world together online. It’s been a mandatory computer training for the entire
world to connect. And now with NFTs we have a whole economy wrapped around the

15

Art|Basel The Art Market 2022 Report, April 2022
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concept of scarcity that didn’t exist before. And therefore creating a market, finally for
digital art.” 16

From my viewpoint, the pandemic-driven shift to online sales and the introduction of
NFTs represent the perfect combination of events to trigger a seismic shift in the art
market. Online channels have become essential in the pandemic era, forcing traditional
brick and mortar art businesses including galleries to adapt and embrace ecommerce as a
critical means to stay relevant and profitable. Plus, NFTs, which are founded in the
digital world, are the latest technological advancement to give traditional artists the added
elements of scarcity, proof of ownership, authenticity and security that have prevented
them from fully engaging in the online space in the past. NFTs have also opened up the
entire art world to a new generation of younger buyers who have grown up in the digital
world and prefer the online experience.

16

Sotheby's Talks | Luxury NFTs - Accessorising the Metaverse, February 2022
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II.

Defining the building blocks of NFTs

To better understand the complexity of Non-Fungible Tokens (NFTs) and how
they are transforming the art industry, it is important to understand the individual
elements that are connected to the NFT ecosystem.
NFTs are sometimes defined as the equivalent to art work in the physical world.
However you refer to them, it can be said that NFTs have created a new market for
digital collectibles.
In their simplest form, NFTs are digital tokens
that represent rare pieces of art such as
paintings, sketches, animations, music, and
other unique collectibles. The non-fungible
makeup of NFTs means they have unique

Fig. 4. Photo of Non-fungible token (NFT) logo displayed on smartphone.
Nov. 2, 2021(Photo by Rafael Henrique/SOPA Images/LightRocket via
Getty Images) The History And Future Of NFTs (forbes.com)

characteristics and therefore cannot be exchanged or replaced with “fungible”
tokens or cryptocurrencies such as Bitcoin (BTC), Polkadot (DOT), and Ether
(ETH), to name a few. 17
Although an NFT can represent any digital asset, most fall into one of several
primary segments, including:
Art NFTs are referring to any type of digital or physical drawing, painting,
animation, video, landscape, comic/cartoon, 3D art, and more. What began with

17

What Is An NFT? - Forbes Advisor

17

CryptoPunks in 2017 has since
morphed into an online
community filled with art
makers, developers and traders
interested in digital ownership
of unique art. 18

Figure 5. The Bitcoin Angel" from Trevor Jones, November 16, 2021.
Artist Struggled to Pay Mortgage Then Made $4 Million Selling NFTs
(businessinsider.com)

Figure 5, Bitcoin Angel is an examples of an art NFT created by a struggling artist,
Trevor Jones, who struggled to pay his bills a few years ago, reportedly made $4
million from the sale of this NFT. 19
According to OpenSea.com, “With creators and collectors generating meaningful
revenue through an entirely digital ecosystem, the tokenization of gifs, memes, and
MP4s is emerging as the most exciting and relevant blockchain use case.” 20
Collectible NFTs include anything someone collects. These digital items are
typically created with a similar style, however, each item in the collection will have
distinct and unique characteristics which will entice investors to purchase the entire
set. Digital trading cards, CryptoPunks and CryptoKittes, etc. are examples of
collectibles, even though you may find those in the art segment as well.
Gaming and Metaverse NFTs are making news as the next crossover segment in
the world of NFTs. In the gaming world, millions of people are immersed in Mind

18
19
20

Larvalabs.com, description of CryptoPunks
Business Insider.com, article about the Bitcoin Angel by Trevor Jones.
https://opensea.io/collection/art

18

Craft, League of Legends and Call of Duty, to name a few of the most popular
gaming sites. Here participants interact with others, playing with other gamers on a
virtual stage. Metaverse on the other hand is a 3-D virtual universe where
participants create avatars, buy and sell property, travel, play games and more. In
both cases, participants use they crypto cash to buy, collect, and use NFT-based
resources to help them advance their position. 21
Sport NFTs include digital sports trading cards, items from different sporting
brands like NFL, NBA, and NBL, as well as items relating to digital sporting games
like fantasy football. Many of the sporting NFTs hold some of the most valuable
intellectual property on the planet, according to OpenSea, who also expects to see a
spike in sport NFTs as global teams attempt to tokenize and sell their collectibles in
the years to come. 22
Utility NFTs can be digital assets, a service, a physical good, or any “perks” the
developer is offering to their customers. Examples include membership or
subscription benefits, digital tickets to an event, and more. 23
Both NFTs and cryptocurrencies use blockchain technology to prove ownership of
an asset. A blockchain is an online ledger of transactions relating to a digital asset.
Each time a transaction occurs, a new block is created, timestamped, and linked to
the previous block creating a complete and transparent digital history of whatever is

21
22
23

https://opensea.io/collection/art
https://opensea.io/collection/sports
https://opensea.io/collection/utility
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being traded. 24 Using blockchain anyone can see exactly when an asset was
purchased, what the cost was at the time of the sale, and the parties involved in the
transaction.
An article published in Scientific Report titled, Mapping the NFT Revolution
further defines NFTs as “a unit of data stored on a blockchain that certifies a digital
asset to be unique and therefore not interchangeable, while offering a unique digital
certificate of ownership for the NFT. More broadly, an NFT allows to establish the
‘provenance’ of the assigned digital object, offering indisputable answers to such
questions as who owns, previously owned, and created the NFT, as well as which of
the many copies is the original.” 25
It is important to note that while Blockchain technology is a common denominator
that both NFTs and cryptocurrencies use to verify ownership, there is one
significant difference between the two: Cryptocurrencies are “Fungible” meaning
they are interchangeable with other cryptocurrency coins or tokens of equal value.
NFTs are one-of-a-kind and not interchangeable. Cryptocurrency, like Bitcoin, is
purchased with real money and then used to buy and sell goods and services. These
fungible tokens have NFTs, on the other hand are examples of the digital goods you
can purchase with cryptocurrencies.

24

Library of Congress Research Guides, CryptoCurrency and Blockchain Technology, https://guides.loc.gov/fintech/21stcentury/cryptocurrency-blockchain
25
Scientific Reports, Mapping the NFT revolution: market trends, trade networks, and visual features, Daily Trading Volume of top
NFT segments, Art, Collectibles, Games, Metaverse, Utility, nature.com October 2021
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The “smart contract” is became an important component of blockchain technology
and the NFT ecosystem. A smart contract is special unique coding that gets
embedded into the NFT. Each smart contract contains all of the agreed upon
stipulations of NFT ownership, including the legal and financial obligations of each
party, royalties to be paid to the creator, and more. It is the essential element that
protects the intellectual property of the NFT against fraud. 26
The combination of the digital art and the blockchain technology is also known as
crypto art. Crypto art is the unique piece of art that is coded with a “smart
contract” and stored on the blockchain as a nonfungible token which can
authenticate ownership by a single person. 27 (See chapter III: The origin of NFTs to
learn more about smart contracts and blockchains.)
Ultimately, the value of the crypto art and NFT depends in large part on the
popularity of the creator and the uniqueness of the asset. (See chapter VI for recent
price tags of the most popular NFTs.) As is the case with other digital assets, NFTs
can be reproduced, but the original will only have one true owner, thus increasing
its value in the marketplace.
How these assets are segmented and how they’re traded are also important parts of
the NFT ecosystem.

26
27

National Library of Medicine, Blockchain smart contracts: Applications, Challenges and Future Trends

Forbes.com, The History and Future of NFTs, November 2021
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NFTs are first sold in the Primary Market (which covers the first and original sale of an
asset) and the Secondary Market (covering and all sales of an asset after the initial
sale). 28 All sales, from the initial transfer from the artist to the first buyer in the primary
sale, through every single sale in the secondary market (including purchase price) are
automatically recorded and stored on the blockchain and can never be altered.
One of many significant advantages of this is the ability to pass on secondary sale
royalties with the artist. This is something that was very difficult to enforce before NFTs
came to the artworld. (See chapter VI for a closer look at NFT sales volume in each
market.)
Cryptonews.com highlights different types of marketplaces for artists and collectors
to choose among, and top platforms within each segment: 29
Open marketplaces are accessible to everyone and anyone who wants to buy or sell any
type of NFT, including art, collectibles, games, music, and more. Among the biggest and
most popular open marketplace is OpenSea. It is considered the first peer-to-peer
network that was established in 2017 to buy and sell NFTs online. According to a 2022
article in gobankingrates.com, Open Sea covers different NFT segments including art,
collectibles, games, to name a few. It also recently broke its own record, surpassing $10
billion in trading volume this year. 30

28

29
30

Batantu, Ian. “NFT Non-Fungible: Crypto Association – Royalties from Digital Assets.” (hoopladigital.com)
Cryptonews.com Top 10 NFT Marketplaces
GoBankingRates.com Ten Best NFT Marketplaces
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Rarible is another open marketplace that is popular for trading digital art and
collectibles. It boasts the most users (at the time of this paper), which some attribute to
the platform’s fun, user-friendly design that makes it easy to interact with its artist
community. Rarible is among the biggest marketplaces on Ethereum that is trading NFTs,
reaching $291.14 million in trading volume in February of 2022. 31
Curated marketplaces are often geared towards artists selling their work. Three of the
top curated marketplaces are Foundation, SuperRare and Nifty Gateway. The
Foundation marketplace is relatively new and works a little differently than other
curated platforms. NFT creators are voted in by the marketplace members and all
transactions are completed on Ethereum. Artists are required to apply for a spot on the
platform and the marketplace community votes on the artwork that will be offered for
sale. To get voted in, people create and account, add their name to the community, and
wait for the voting results. Members are then able to review the list of creators and
support the ones they like. 32
SuperRare is among the few originally curated marketplace, featuring one-of-a-kind
artwork, so there are no minted copies. 33 This marketplace considers itself a high-end
platform with superior editorial content featuring stories of the artists. To be included on
the platform, artists must submit their work for review, which will then either be accepted
for sale, or rejected. In a primary transaction on this marketplace, an artist will receive
85% of the sale and the gallery will receive a 15% commission. After that, the artist will

31
32
33

Cryptonews.com Top 10 NFT Marketplaces
Cryptonews.com Top 10 NFT Marketplaces
Cryptonews.com Top 10 NFT Marketplaces
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continue to receive 3% of royalties from subsequent sales. According to Capital.com,
SuperRare has done about $90 million in NFT sales over a three-year period (2018 –
2021). 34

Nifty Gateway is the other curated marketplace to mention, largely because of its
impressive sales success among the curated marketplaces. 35 It features works from topname sellers like Calvin Harris, Grimes,
and Steve Aoki. Some of the most
attractive features of this marketplace are
simplicity – you can pay with a credit card
so no need to pay with Ethereum.
According to Statista.com, Nifty Gateway
launched 6,634 NFTs between May 2020
and September 2021. Total sales during that

Figure 6: Statista.com: Total monthly sales of non-fungible tokens (NFTs)
on Nifty Gateway worldwide from May 2020 to September 2021

period for Nifty Gateway reached $408.8 million. 36

The new widespread popularity of NFTs in the art industry is great news for artists
and collectors. With NFTs artists have a new medium to create art, add value to
their work, and legitimize their creations as true originals. At the same time,
collectors have the transparency they need to validate their purchases’ history and
authenticity.

34
35
36

SuperRare (RARE) price prediction: What next for the NFT platform? (capital.com)
20 Best NFT Marketplaces (2022) - Moneymint

Nifty Gateway: global NFT sales by month 2021 | Statista
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Although galleries were initially resistant to the idea of NFTs, many have come
around to understand their value and place in their business. See chapter x to learn
more about how galleries, including mine, are incorporating NFTs into their growth
strategy.
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III.

The evolution blockchain technology and how it entered the art market

Although NFTs gained lots of attention in the art world in 2020 during the
pandemic, the blockchain technology that NFTs are built on has been around for a
while. In fact, it was another crisis in our history (the global financial market crash)
that many believe spurred the innovation of blockchain. 37 The following is a
timeline for how blockchain technology came to life in the financial industry and
when it crossed into the art world.
2008 - A broken financial system. Just before the financial crisis, there were signs of
the pending market collapse. Subprime
mortgages (mortgages given to people with
low credit scores and therefore at a higher
risk for default) were given out by
government-sponsored lenders which
resulted in the housing boom in the early

Figure 7. Infographic depicting elements of the collapse of the
financial system. The Balance.

2000s. Many of these loans had adjustable interest rates, and when the rates began to go
up, people were not able to pay. The subsequent spike in foreclosures had a ripple effect
on the financial market and led to what we refer to as the Great Recession. 38

The reason this is important is because it illustrates how broken system sparked a
demand for change and was repaired with the help of revolutionary technology. People

37

Library of Congress, Fintech: Financial Technology Research Guide
38 The Balance article, Stock Market Crash 2008: Dates, Causes, Effects (thebalance.com)
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no longer trusted traditional financial institutions to keep their money safe and sought a
solution to decentralize the financial system. 39

2009 - A new protocol: the creation of Bitcoin and Blockchain. An integral part of
fixing the broken financial system came
in the form of Bitcoin, which was built
on blockchain to create the very first
peer-to-peer decentralized finance
(DeFi) system that was conceived by a
person or organization called Satoshi
Nakamoto. 40

Figure 8. Schematic drawing showing the idea behind the first
peer-to-peer decentralized cash system from original whitepaper
presented by Satoshi Nakamoto

Decentralized means that monetary transactions do not require a third-party like a bank
or other financial institution to transfer ownership of an item. Instead, cryptocurrency
(digital cash) is sent from person to person (in any country) using a currency exchange
on the internet. You keep Bitcoins in a digital wallet on your computer or phone where
you can access them anytime to make a purchase. Each purchase is then recorded in a
transparent open forum for everyone to see. 41

39

39
Library of Congress Research Guides, CryptoCurrency and Blockchain Technology, https://guides.loc.gov/fintech/21stcentury/cryptocurrency-blockchain
40
Bitcoin Whitepaper – Satoshi Nakamoto
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This newly conceived solution would offer many benefits to the existing financial
system, including increased financial inclusion, greater liquidity, and reduced
transaction costs. It also set into motion the creation of blockchains. +

In his white paper titled, Bitcoin: A Peer-to-Peer Electronic Cash System, Satoshi
Nakamoto explains, “The solution we propose begins with a timestamp server. A
timestamp server works by taking a hash of a block of items to be timestamped and
widely publishing the hash, such as in a newspaper or Usenet post. The timestamp
proves that the data must have existed at the time, obviously, in order to get into the
hash. Each timestamp includes the previous timestamp in its hash, forming a chain, with
each additional timestamp reinforcing the ones before it.” 42

The Carnegie Mellon University Software Engineering Institute (SEI) describes
blockchain as technology that Bitcoin is built on. It is commonly referred to as a digital
ledger that is completely transparent to the public. This feature enables people to safely
transfer money to others without the need for a centralized financial institution. Because
they run on a global network that is encrypted and relies on a combination of both
public and private virtual security, blockchain is reliable than traditional databases, and
virtually impenetrable. 43

42
43

Bitcoin Whitepaper – Satoshi Nakamoto
The Carnegie Mellon University Software Engineering Institute (SEI) What Is Bitcoin? What Is Blockchain?
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Bitcoin, and its blockchain technology, is arguably the most important innovation to
revolutionize the financial industry. And while you it is true that traditional banks also
hold and exchange money digitally, and are also insured, they still run the risk of a
potential hacking breach. With cryptocurrency, like Bitcoin, the transactions are more
secure with the foundation of the blockchain because every aspect of every transaction is
traceable.

2012 – Colored Coins: The inspiration behind NFTs
and their application to the arts. The idea for nonfungible tokens first came in 2012 with the introduction
of Colored Coins. Colored coins are “tokens that
represent real-world assets on the blockchain and can be
used to prove ownership of any asset…Although not as

Figure 9 image representing color coins. Source: Yahoo!
Finance

sophisticated, this original idea was to use the Bitcoin blockchain for assets like digital
collectibles, coupons, property, company shares, and more.” 44

In a paper by Meni Rosenfeld titled, Overview of Colored Coins, the author explains
“By the original design bitcoins are fungible, acting as a neutral medium of exchange.
However, by carefully tracking the origin of a given bitcoin, it is possible to color a set
of coins to distinguish it from the rest. These coins can then have special
properties…and have value independent of the face value of the underlying bitcoins.” 45

44

45

Rosenfeld, Meni. Overview of Colored Coins. December 4, 2012. https://bitcoil.co.il/Bitcoin.pdf.
Rosenfeld, Meni. Overview of Colored Coins. December 4, 2012. https://bitcoil.co.il/Bitcoin.pdf.

29

In essence, these colored coins were the first trial-and-error experiment that ultimately
failed to gain adoption as new blockchain technology entered the market. In its early
years, Coinprism became the leading colored coins service, but closed its doors in 2018.
CEO and founder of Coinprism explained, “While we have been one of the first in the
area of blockchain tokens, long before Ethereum was even released, the ecosystem has
since shifted towards ERC-20, which is more flexible and more powerful than bitcoinbased systems.” 46

While colored coins did not prove to be the silver bullet for the art world in the
development in NFTs, you cannot argue their significance in paving the way for
subsequent innovations that ultimately led to what we now call NFTs.

2014 – Kevin McCoy creates the first
digital art NFT. Six years before the

A still shot of Quantum. Source: sothebys.com

recent spike in the crypto art market,
Kevin McCoy created a unique piece of
digital art, titled Quantum, using
blockchain technology. This marked the
first time blockchain technology was used to

Figure 10 Kevin McCoy, “Quantum” (2014-21),
non-fungible token (image courtesy of Sotheby’s)

authenticate a piece of art as an original while creating a virtual timestamp that would
continue to trace its ownership into the future.
46

What are Colored Coins? The Ultimate Guide - unblock.net
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Note: The original Quantum token was minted in May of 2014 with a link to its network
host, Namecoin. It was minted again seven years later in May of 2021 when it was
auction off by Sotheby’s of New York. This event gave art collectors a chance to own a
significant piece of digital technology history. The piece sold for $1.4 million.
In a statement, the auction house wrote, “Reflecting the immutability of the blockchain
timestamp, Quantum offers an unrivaled opportunity to acquire the very genesis of the
NFT space. Generatively built entirely by code, Quantum prefigures the explosion of
digital creativity through NFTs and will be available as the seminal work in Digitally
Native.” 47

2014 – 2016 Counterparty creates new peer-to-peer financial platform. The next
technological advancement in the development of NFTs for the art industry was the
creation of Counterparty. This new platform was built on the Bitcoin blockchain and
enabled the creation of customized currencies or NFT crypto art that were tradeable
among users. Spells of Genesis, Force of Will, and Rare Pepes were all examples of the
first digital games and trading cards that were minted on the Counterparty platform
between 2014 and 2016.

Rare Pepes are memes based on a character, Pepe the Frog, created by Matt Furie. Pepe
the Frog first made his debut online in 2005 in Furie’s comic series called “Boys Club.” The

47

The History of NFTs & How They Got Started. Published February 2021. Portion. Portion.io
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were 36 series of the Rare Pepes NFTs with a total of 1,774 official digital trading cards
created by different artists across the globe. 48 These characters were a big hit among
collectors, primarily because the new technology allowing trading on the blockchain was
basically impossible to create counterfeit knock offs.

Note: To illustrate the wild nature of this market, The Homer Rare Pepe card sold for
$38,500 at the 2018 Rare Art Labs Digital Art Festival auction in New York. The buyer
was mocked for paying so much money for a digital piece of art. But when he sold the
card 3 years later for $312,000 (a 700% profit) he had the last laugh. Another Rare Pepe
card (Nakamoto) also gained a lot of attention at the end of 2021 when it sold for
$500,000. 49

2015 - The blockchain evolution continued with the launch of Ethereum. The next
innovation that came out of blockchain technology began in 2013 when a 19-year-old,
Russian-Canadian programmer, Vitalik Buterin, conceptualized a decentralized platform
built on a blockchain platform with more robust applications beyond money. The
Ethereum platform and its native cryptocurrency “Ether” was officially launched in
2015. 50 The added value of the Ethereum platform is that it provides the ability for
developers to implement additional packets of code called “smart contracts” to any
digital asset that “confirms the asset is individually unique, traceable and verifiable.”

48
49
50

The History of NFTs & How They Got Started. Published February 2021. Portion. Portion.

Ravi, Reethu. “Rare Pepe Nakamoto Card NFT Sold for $500K.” Published November 7, 2021. NFT Evening
Ethereum’s 27-year-old creator is now a billionaire, Published May 4, 2021, cnn.com.
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The Ethereum platform became a popular alternative to the Bitcoin peer-to-peer
network because it also offered the ability for other decentralized networks to work
within the Ethereum network. This was done by allowing other fungible tokens (besides
Ether) to run on its platform. These ERC-20 tokens became the new technical standard
for all smart contracts. 51

Today, all NFTs have smart contracts attached to them, which is what makes them so
unique and virtually unable to be copied or hacked. It is also one reason why Ethereum
quickly became the platform of choice for NFTs. 52

Note: In May of 2021, CNN reported that the Ether cryptocurrency hit a record high of
$3,200. That was a 325% increase for the year, which made Buterin a billionaire at 27
just seven years after he conceived the idea of Ethereum. 53

2017 – CryptoPunks – The NFTs that inspired a digital art movement. Cryptopunks
began as an experiment in 2017 by software developers, Matt Hall and John Watkinson,
founders of Larva Labs. The team developed a program to create 10,000 unique
characters with randomly generated features displayed in a pixel art format. The project
was initially intended to be the start of a digital game where people could collect the
characters along the way. But when CryptoPunks were released on the Ethereum

51
52
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Ethereum’s 27-year-old creator is now a billionaire, Published May 4, 2021, cnn.com.
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network five years ago, it became one of the networks first NFT projects that led to the
cryptoart explosion we have been experiencing for the past five years.

Although the original 10,000 CryptoPunks were available at no cost to anyone with an
Ethereum wallet, all CryptoPunks were claimed by an anonymous collector all at once.
So now, if you want to own any, you need to purchase them on the market which is
embedded in the blockchain.

Note: In 2021, Sotheby’s auctioned off CryptoPunk #7523 titled “Covid Alien”. Of
the nine punks in the “alien” series, this is the only one wearing a mask. Covid Alien
sold for $11.8 million.

In 2022, Sotheby’s was also set to auction a set of 104 CryptoPunks, but had to cancel
after the seller withdrew from the sale. The estimated value of the lot was set at $20/30
million, making it the highest valued NFT estimate ever offered at an auction.

2017 – CryptoKitties: A highly popular NFT projects makes its debut
CryptoKitties are another example of an early adopter of blockchain technology to create
these “breedable, collectible, and one-of-a-kind NFT creatures.” Each one is owned and
authenticated on the blockchain, unable to be replicated or destroyed. CryptoKitties
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became an instant sensation, gaining lots of media attention and interest from a new startup called Dapper Labs.

Similar to other popular NFT creators listed above, CryptoKittens is an Ethereum-based
game and is one of the first to adopt a new smart contract standard developed specifically
for NFTs on the Ethereum network, ERC-721.

As discussed earlier, the Ethereum ERC-20 token was created in 2015 and was the
original standard for the creation of smart contracts for fungible tokens on the Ethereum
network. But with the introduction of NFTs (non-fungible tokens) a new standard (ERC271) was created in 2017/2018 that offers the ability to create a unique token ID.

2018 – Nonfunglible.com creates first annual review of NFT market
The digital art market was now booming and experiencing success with the development
of games, collectibles and metaverses. So, nonfungible.com started tracking results with
the goal of informing the industry about the growth of the crypto art category, which was
now being driven by non-fungible tokens. It was just over a year after the new ERC-271
standard was created specifically for NFTs when the first 2018 NFT Market Report
showed approximately 7.7 transactions with total sales reaching $205.9 million. Of that,
$46.5 million in sales went to CryptoKitties; $17.2 million went to Decentraland; and
$15.8 million went to Eth.Town.

It wasn’t until March of 2021 did we see the explosion of NFT sales in the mainstream
art sector. (See chapter VI for more details.)
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IV.

How NFTs became the latest digital innovation in the art industry

NFTs are a truly remarkable blend of how art and technology can work together
to open new doors of possibility for artists, collectors, galleries, and others.
However, one thing is for certain. NFTs would not be in existence today without
the technological advancements that began decades ago.
Looking back on the past 60 years, for example, you will see how technology
has had a direct impact on how art is created, consumed, and sold.
In the mid-1900s when computers were just being developed, it made sense that
scientists and programmers were among the first to access and experiment with
the creative potential of the latest technology innovations. The first pioneers in
this space influenced the developments of new computer outputs that were being
created for the next generation. The Victoria and Albert Museum published an
article titled, A History of Computer Art, which identifies the “plotter” as one of
the primary sources of output created for use with the computer. 58 This
mechanical device linked a pen or brush to a computer, which would control the
pen’s movements across a drawing surface.

58

Victoria and Albert Museum article, History of Computer Art
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Initially, plotter output was limited to shapes
and structure, and was black and white, until
artist and computer pioneer, Frieder Nake
produced some of his plotter drawings in
color. 59 This is one of the first significant
examples of digital art that was created from
a computer 60 and was considered “one of the
most complex algorithmic works of its day.”
Fig. 11 is an example of Nake’s work which

Figure 11, Frieder Nake, 'Hommage à Paul Klee 13/9/65 Nr.2',
1965. Museum no. E.951-2008. Given by the American Friends
of the V&A through the generosity of Patric Prince. Victoria
and Albert Museum, History of Computer Art

was inspired by a Paul Klee oil painting in 1965.
The concept of creating multimedia art with computers was groundbreaking. It inspired
artists to learn more about how to integrate this new medium into their work and led to
museums featuring exhibits that explored the topic of computer-generated art using
computers.

59

Victoria and Albert Museum article, History of Computer Art
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In a piece written for the Whitney Museum of American Art titled, Histories for
the Digital Now, the author identifies this same
time period as one where a lot of progress is being
made in the integration of art and innovative
technologies. Christiane Paul writes, “A series of
five international exhibitions organized in Zagreb
between 1961 and 1973, under the term Nove
tendencije (New Tendencies) were used to
advance new concepts of art for the postwar era.
They included the program ‘Computer and Visual
Research’ as part of the fourth
exhibition, Tendencije 4 (1968–69), which
highlighted the computer as a medium for artistic

Figure 12 CompArt Center of
Excellence Digital Art, Tendencies 4
(1968/69)

creation.” 61
The other exhibitions included Computer and Visual Research, highlighting the
computer as a medium for artistic creation; Generative Computergrafik,
showing work by Georg Nees, at the Technische Hochschule in Stuttgart,
Germany; and Computer-Generated Pictures, featuring work by Bela Julesz and
A. Michael Noll, at the Howard Wise Gallery in New York. These artists, as

61CompArt Center of Excellence Digital Art, Tendencies 4 (1968/69)
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stated by the Whitney Museum of American Art, “captured essential aesthetics
of the digital medium…that drive any process of ‘digital drawing.’” 62
At the same time, the Institute of Contemporary Arts in London also had an
exhibit titled Cybernetic Serendipity, that was curated by Jasia Reichardt.
Christiane Paul suggests this milestone event, which presented works featuring
highly technical graphics appear to be a precursor for what we now refer to as
aspects of the digital medium.
As stated in the ICA archive,
“Cybernetic Serendipity was the first
international exhibition in the UK
devoted to the relationship between the
arts and new technology. This
groundbreaking exhibition, designed
by Franciszka Themerson, presented the
work of over 130 participants including

Figure 13 Cybernetic Serendipity Exhibition poster, Institute
of Contemporary Art, 2 August – 20 October, 1968 ©
Cybernetic Serendipity

composers, engineers, artists, mathematicians and poets…and was seen by some 60,000
visitors.” 63
Because the creation of computers was still in the early stages, this exhibit was
more focused on what was possible, as opposed to specific technological

62

Whitney Museum of American Art, Histories of the Digital Now, Programmed: Rules, Codes, and Choreographies in Art, 1965–
2018
63
Institute of Contemporary Art (ICA), Cybernetic Serendipity, A Documentation, October 14, 2014 – November 30, 2014
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advances. The objective was to showcase an “area of activity which manifested
artists' involvement with science, and scientists' involvement with the arts; in
particular to show the links between the random systems employed by artists,
composers and poets, and those involved with the making and the use of
cybernetic devices.” 64
By the 70s we saw the emergence of many new technologies building on the
developments of the previous decade, forever linking the art industry with the digital age.
Personal computers, floppy discs, electronic mail, and the creation of the internet were
just a few examples of the technologies developed in this decade that would continue to
evolve the way artists created and distributed art.
Toward the end of the 20th century, we saw new digital resources, including the first
desktop publishing programs like PageMaker from Adobe. This innovative software
program made it possible for graphic designers to be more creative with 3D images,
colors, fonts, and form within their computer-generated art initiatives. Some say this
timeframe marked the beginning of the “Deconstructive Typology” movement, which
included a more special, nonlinear feel in graphic design. 65
Another big innovation for the art industry during this period was the creation of inkjet
printers which led to the innovation of Giclee printing. Giclee, a term coined by
printmaker, Jack Duganne, is a process that uses high-res digital scans and special inks to
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produce high-quality reproductions of fine art. 66 These reproductions are much more
valuable than regular prints. They use pigment-based inks that can produce gallery and
museum quality perfection that won’t fade for a hundred years or more. With Giclee
prints, artists have the opportunity to share precious works of art with a larger audience,
and art buyers an opportunity to own a piece that they love, but could otherwise not
afford.
As we have experienced in our daily lives during the past 30 years or so,
changing technology has not only changed the way we create art, but also how
we buy and sell goods and services. In the art world, specifically, technology
“has acted as a way to generalize the process of buying a piece of art previously
monopolized by auction houses’ regular customers,” explained Eleonore Oudea
in a 2017 article titled, Digital Technology is Transforming the Artworld.67
With the creation of online marketplaces, it became easier for artists (known and
unknown) to increase their reach and build brand recognition. E-commerce
technology and other digital resources made it easy for anyone to manage the
process of buying, selling, and promoting all types of art.
However, there was at least one big drawback for both the buyer and seller.
Since art can be duplicated so easily, especially in the digital world, it was
virtually impossible for a buyer to validate whether the art being purchased was
an original or a copy. And, of course the seller had little control over whether
66
67

Giclée - Wikipedia
Impakter, Digital Technology is Transforming the Art World, January 2017
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their work was duplicated and sold again for a profit, preventing the artist from
receiving full and fair compensation for their work.
The combination of blockchain technology and smart contracts in NFTs
provides an innovative solution that addresses these challenges, giving artists a
stronger foundation from which to create art and protect their rights.
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V.

Explosive sales: NFTs role in reviving the art industry in the midst of a
pandemic

Sales of NFTs began in 2017, three years before Covid-19, but the trading volume and
price points were much different back then. Scientific Reports completed a study that
analyzed just over 6 million trades of close to five million NFTs that occurred between
June of 2017 and April of 2021. 68 A few key observations from this analysis revealed that
CryptoKitties
(collectible artistic
images of virtual
cats) were the first
NFTs to gain
popularity on a
global scale when they

Figure 14 Scientific Reports, Mapping the NFT revolution: market trends, trade
networks, and visual features, Daily Trading Volume of top NFT segments, Art,
Collectibles, Games, Metaverse, Utility, nature.com October 2021

were released for sale in December of 2017 on the Ethereum network. Then, after an
initial spike in NFT sales following the CryptoKitties launch when there was an average
of $60,000 of daily trading, the market remained relatively stable for the next two years.
It wasn’t until July of 2020 that the explosive growth of the NFT market began and the
average total daily volume exceeding $10 million. 69
For the most part, the art category (largely driven by CryptoKittens and other similar
NFTs) dominated sales in 2017, 2018, and 2019, but other NFT segments, including

68

Scientific Reports, Mapping the NFT revolution: market trends, trade networks, and visual features, Daily Trading Volume of top
NFT segments, Art, Collectibles, Games, Metaverse, Utility, nature.com October 2021
69
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game, metaverse and collectible, started becoming popular as well. And while, the share
volume spent in the art category continues to grow, the number of actual transactions has
been declining to suggest that items in the art category are on average more expensive
than the other NFT categories. 70
In May 2021, ArtTactic published its first ever NFT Art Market Report. In it, you can see
the impact the pandemic and NFTs began having on the art industry, including the
creation of a new ‘digital art and collectibles’ market segment. 71
During the pandemic, specifically, you can also see that NFTs expanded a much needed
online revenue stream for artists, galleries, auction houses, and dealers – all of which had
been reluctant to fully embrace the e-commerce channel in the past. Today, there is more
confidence for those in the industry to conduct business online because of the benefits
offered by NFTs, including the ability to authenticate ownership, prove scarcity, and
more with blockchain technology and smart contracts.
A new Art Basel and UBS
report titled, The Art
Market 2022 illustrated
how the growth of online
sales continued across the
board…at all levels
between 2019 and 2021. 72

Figure 15 shows year over year growth of online sales of the art market during peak
Covid-19 shut down. Art|Basel UBS Report.

Authors of the report explained, “The growth of online sales has been one of the most
important developments in the art market over the last two years. While e-commerce was
already steadily advancing prior to the onset of the COVID-19 pandemic, despite the
70Scientific

Reports, Mapping the NFT revolution: market trends, trade networks, and visual features, Daily Trading Volume of top
NFT segments, Art, Collectibles, Games, Metaverse, Utility, nature.com October 2021
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substantial contraction of sales overall in 2020, online art sales reached their highest-ever
recorded level of $12.4 billion, doubling in value from 2019. As businesses, events, and
travel were restricted from operating, the pivot to online communications and sales
became critical for many businesses’ survival.” 73
Figure 16 from the NFT Yearly
Report 2021 released from
NonFungible.com, shows the
exponential growth in this
category from 2019 through
2021. During that three-year
period, the value of NFT
transactions soared from
$24,532,783 in 2019 to
$17,694,851,721 in 2021.
Transactions included everything
from NFT breeding, minting, and

Figure 16 Nonefungible.com 2021 Yearly NFT Market – One Year
Performance

renting. 74
Market activity was another area of significant growth is in NFTs between 2020 and
2021. Total active wallets making any type of NFT transaction went from 89,061 in 2020
to 2,574,302, representing a 1,822% increase year over year. When looking at the growth
in terms of NFT sellers and buyers between 2020 and 2021 you will see that there were
close to 32,000 sellers and 75,000 buyers at the end of 2020, with just under 1.2 million
sellers and 2.3 million buyers in 2021. That represents an increase of just under 3,000%
in sellers and just over 3,000% for buyers. 75
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The pandemic and NFT sales also had a tremendous impact on auction houses. After
experiencing a significant drop in auction sales between 2019 and 2020 due to Covidrelated auction postponements, NFT sales helped turn things around.
In March of 2021, Christie’s auction
house was the first to make significant
NFT sales headlines when it announced
the sale of Beeple’s Everydays: The First
5000 Days for close to $70 million. At
that time, Forbes described the sale as,
“the first purely digital NFT-based
artwork sold at a major auction house, the
most expensive NFT ever sold, and the
third most valuable artwork sold by a
living artist.

Figure 17 NFT Image of Beeple Everydays: The First 5000 Days.

Mike Winkelmann, who goes by the online name of Beeples, created the digital collage
using the 5000 individual pieces of art that he designed on paper and on the computer
over a 13-year period.
According to the Hiscox online art trade report 2021, the three major auction houses
(Christie’s, Sotheby’s, and Phillips) raised just over $1 billion from their online auctions
in 2020, which was up from the $168 million raised in online auctions the previous
year. 76 That’s a 595% increase. And, for the first half of 2021 online auctions at these
three houses made $671 million, $116 million of which were derived from NFT sales. 77
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Combined, the move to online auctions and spike in NFT interest, significantly
contributed to lessening the impact of the pandemic on the auction business.
The Hiscox report also identified a new trend that is emerging: a cross breed of pop-up
art galleries that feature digital NFTs in a physical space. This trend began because
digital artists were not adequately represented in traditional art galleries, and this was a
logical solution to meet a growing demand as the NFT market grew.

One example of a pop-up digital art gallery was at the 2021 Bitcoin conference – which
was touted as the largest cryptocurrency event in history - where work from more than
30 digital artists were displayed in a physical exhibit. We are likely to see a spike in NFT
pop-up exhibits in the short term, but as more traditional galleries make the leap to
include digital art in their growth strategies, the demand for NFT-only exhibits may not
be as high. (See How Galleries are Adopting NFTs into Their Business Models.)

Projections for continued growth of the NFT market were recently released by
Reportlinker.com in their report titled, Global Non-fungible Token (NFT) Market
2022-2026. The NFT analyst suggests that this market segment “is poised to grow
by $ 147.24 bn during 2022-2026 progressing at a CAGR of 35.27% during the
forecast period.” The report points to an increasing demand for digital assets,
growing investment in digital assets, and security and ownership of digital assets”
as the leading drivers of growth in this category. 78
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The 2021 Quarterly NFT Market Report identifies collectibles as the largest NFT
segment with 76% of market distribution, which is largely due to record-breaking
sales of collectibles, including CryptoKitties, CryptoPunks, and others.
Figure 18 shows NFT sales by segment for the past four-year period.

Figure 25. Total sales involving a non-fungible token (NFT) in gaming, art, sports and other segments from
2018 to 2021 (in million U.S. dollars) Source: Statista.com
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VI.

How do you calculate an NFTs value?

In March of 2021, just after the Beeple digital collage sold at a Christie’s auction for just
over $69 million. The buyer, Vignesh Sundaresan, saw the value in Beeple - and benefits
of the new technology years ago when he set out to create the largest NFT art collection
available. In fact, three months before the auction, Sundaresan’s company purchased $2
million in Beeble’s digital art and divided ownership into of NFTs so he could sell them
at the time of peak interest.
As the year went on, more examples of NFTs continued selling at record-breaking prices
and making headlines for auction houses and NFT marketplaces. A year later and we see
hundreds of more examples of NFT sales, fueling the frenzy that began in 2020.
Logically, many people started to ask what makes a non-physical item – essentially a
jpeg that lives on a computer – command such a high price?
The 2021 Contemporary Art Market Report published by artprice.com suggests that
innovation can be a primary benchmark to measure value. In a report section titled, The
virtual madness of NFTs, they write, “To create maximum value on digital objects, [art]
companies want to present highly technical works…that have never been seen before on
the market. So… after Beeple’s astounding $69.3million result at Christie’s….innovation
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became, of itself, one of the cardinal values for the auction houses that engaged in the
NFT race.” 79 What followed was proof that innovation drives value:

• In April Philips introduced the first NFT capable of automatically
generating new multigenerational works of crypto art.
• In May, the first NFT of Andy Warhol was auctioned at Christie’s
offered the first tokenized Warhol work.
• In June, Sotheby’s presented the “first” Artificially Intelligent NFT that
can interact with its owner.
In all cases, reported artprice.com, “innovation itself was clearly a key
justification for spectacular price increases.” 80
Verified ownership is another reason that speaks to the high value of NFTs. A Harvard
Business Review technology and analytics article stated, “Historically there was no way
to separate the “owner” of a digital artwork from someone who just saved a copy to their
desktop. Markets can’t operate without clear property rights: Before someone can buy a
good, it has to be clear who has the right to sell it, and once someone does buy, you need
to be able to transfer ownership from the seller to the buyer.” 81

79
80
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The Virtual Madness of NFTs. Artprice.com
The Virtual Madness of NFTs. Artprice.com

How do NFTs Create Value. Harvard Business Review
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Before the NFT craze began, it was often the traditional gallery market - characterized as
high-end and exclusive – that served as an important intermediary within the artworld. As
cultivators of personal relationships, experts in managing supply and demand, experience
in setting appropriate price levels, and success in building trust among buyers in turbulent
times, galleries have always been committed to creating the symbolic and economic
value of art.
The gallery experience, however, by definition is the antithesis of the online, ecommerce
marketplace where NFTs are created and sold. So, the question remains. How is the value
of these digital assets calculated?

NFTs provide something to the digital art world that had never existed before: a way for
all parties to agree on what represents ownership over a particular asset.
This point is further underscored in a piece written by the Journal of Accountancy titled,
NFTs come with big valuation challenges, Maria L. Murphy, CPA writes, “A reason for
the popularity of NFTs is that they give artists and creators a way to confirm their rights,
to ensure their NFTs will be used or exploited only in the manner they set forth and that
they will get compensated for their future use….having unique rights to the asset seems
to drive the market and value for NFTs.” 82
The application of “smart contract” code to the NFT blockchain helps ensure that the
agreed upon rights of all parties in the purchase and sale of an asset are protected. For
82 NFTs come with big valuation challenges. Journal of Accountancy.
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example, a smart contract for an NFT can state that the purchaser will take ownership of
the original work, however, it can also stipulate that the creator of the NFT maintains the
copyright of the asset. 83 Other stipulations in the agreement may include the purchasers
right to use the NFT in a metaverse, on social media, or with merchandise, etc., or the
creator’s right to receive royalties on subsequent sales of the art.
Scarcity is another aspect of NFTs that holds a lot of value to creators, buyers and sellers
of art. 84 Before the creation of NFTs, scarcity in a digital world was basically nonexistent. The technology that has been evolving over the past 60 or more years to make
digital art possible, is also the technology that makes digital art less scarce and less
valuable. Mass reproduction and sharing capabilities in the digital age makes it easier for
people to pass off copies of art as originals. This makes it harder for artists to be
compensated properly for the true value of their work, and harder still for collectors place
the same type of value on a digital piece of art as they do for a physical, one-of-a-kind
piece of art. NFTs changed all of that.

An April, 2021 article on Sothebys.com, titled, NFTs: Redefining Digital Ownership
and Scarcity, explains, “For an asset to be non-fungible, it requires some form of
scarcity or uniqueness. This has never before been possible online in a sustainable,
scalable way 一 until NFTs.” The unique nature of NFTs is verifiable with the
blockchain technology. Once the NFT is created on a blockchain network, only a
specific number of tokens is minted by the creator. That number can never be altered
83
84

NFTs come with big valuation challenges. Journal of Accountancy.
NFTs: Redefining Digital Ownership and Scarcity.” Published April 6, 2021. Sothebys.com
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and will always be visible on the blockchain, proving to future owners that the asset in
their possession is an original. Sotheby’s confirms, “Once minted by artists and sold by
collectors, NFTs can continue being traded among collectors and art communities,
operating like any secondary market. The provenance of each NFT is always available, so
collectors can ensure authenticity prior to buying or bidding.” 85

Here is another consideration regarding value. The MDPI study explains, “Since value is
not inherent to the artwork itself, but socially constructed, promotion activities are a way
to raise the economic and symbolic value of artists and artworks.” 86 When we look at the
media exposure (promotion) around NFTs, some may say that values of NFTs have been
inflated and will naturally normalize once the hype has subsided.
Figure 18 from the ArtTactic NFT Art Market
Report shows how extensive media coverage
regarding NFTs has generated a lot of
excitement in the market, which occurred around
the same tune of the record-breaking Beeple sale
at Christies. 87
Figure 18, NFT Media Coverage ArtTactic NFT Art Market
Report
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NFTs: Redefining Digital Ownership and Scarcity.” Published April 6, 2021. Sothebys.com
Art Galleries in Transformation Study, May 2021 Multidisciplinary Digital Publishing Institute (MDPI)
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However, there are still several gray areas around NFTs value that may deter some
people from paying such large sums for a digital token. For one, buyers need remember
that purchasing an NFT doesn’t automatically give you ownership of the intellectual
property. This specific point has actually become a significant area of confusion. Amy
Castor of ArtNet.com writes, “Many consumers buy NFTs without fully
understanding what that entitles them to, which in many cases ends up being
just the token. Owning an NFT doesn’t guarantee you rights to the underlying
creative asset. As an artist, you have a copyright in your own work. If you
mint an NFT, you can transfer that right to the buyer….this transfer does not
happen automatically. It needs to be spelled out in a written contract,
separate from the NFT.”
For some, true ownership is a point of distinction that may alter what the buyer is willing
to pay for the asset. For others, the environmental impact of mining these tokens is a
different kind of concern that many feel is a more important consideration than the value
of the artwork itself.
In a piece written for Consilience, The Journal of Sustainable Development,
Benjamin Kelley considers whether the benefits of owning any kind of cryptocurrency
outweighs the impact the mining process has on the environment. One benefit for
investors, for example, is that the value of cryptocurrency, by design, is protected from
inflation due to its limited supply. Therefore, Kelly writes, “A large portion of recent
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increases in cryptocurrency demand is attributable to investors’ interest in using
cryptocurrencies as a possible hedge against COVID-19-induced inflation.” 88 As a result
of the high investment demand, the systems needed to mine for cryptocurrency are much
more expensive and energy intensive to use, giving those investors who want to minimize
their carbon footprint reasons to hold off on these investments.
For perspective, a study from Cambridge University illustrates how mining uses more
energy on an annual basis — approximately 121 terawatt (TWh) hours per year — than
Argentina. Plus, as cryptocurrency prices rise, so will the cost to mine. As reported by
BBC News, one researcher at the Cambridge Centre for Alternative Finance stated, “It is
really by design that [cryptocurrency] consumes that much electricity…This is not
something that will change in the future unless the…price is going to significantly go
down."
The answer on how to resolve the environmental impact of cryptocurrencies is
coming, but it takes time. Every new technology that is introduced is be scrutinized for
the effect it will have on the environment. And, eventually, there will be new regulations
created, standards produced, legal frameworks established, and accountability for
technology creators to follow protocol. With the fast pace of change, everyone needs a
moment to catch up and put these initiatives in place to ensure the sustainability of the
new technology. And, it is already starting.
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As Time Magazine reported, “Now, the crypto world is trying to change. Many

platforms now advertise their eco-consciousness.” Areas of improvement
include where cryptocurrency is mined and stored, with companies looking
into alternative locations that use renewable sources. (Currently, about
39% of bitcoin mining can be traced to renewable sources.)
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VII.

How traditional art channels (galleries, museums and auction houses) are
adopting NFTs into their business models

In a 2022 Artsy article, Josie Thaddeus-Johns explored whether galleries believed NFTs
will revolutionize the art world. Artsy — the leading global online marketplace for fine
art that connects a global audience of collectors with thousands of galleries worldwide —
surveyed 873 gallery partners on the subject of NFTs. One gallery owner explained that
the NFT explosion is “probably the most disruptive thing that’s happened to my
gallery—both positive and negative.”

Thaddeus-Johns explains, “Suddenly, the previously small audience for buying digital art
became exponentially larger….The exorbitant sums paid for several high-profile,
blockchain-authenticated artworks has made them an unavoidable talking point. Now that
NFTs are frequently used as certificates of ownership for different types of media…the
traditional art-world distinction between artwork and collectible has seemed, at times,
under threat. NFT marketplaces, after all, are far more inclusive of newcomers than the
art establishment, and there are plenty of platforms where artists are able to connect with
buyers directly.” 89

To address this “threat” galleries have an opportunity to incorporate the sale of NFTs into
their business models to reach a whole new audience of collectors. A majority of survey
respondents agree that the introduction of NFTs to their business will mean they will be
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catering to two very unique audiences with different expectations: Traditional art
collectors and NFT collectors. However, considering the NFT market is gaining
momentum, many galleries are making efforts to cater to both audiences.

An article in the Financial Times cited results from the 2022 Artsy Gallery Survey, which
reported that only about 11% of galleries in 2021 actually sold NFTs. Of those, 50%
estimated their total sales value for the NFTs was $5,000 or less, and 20% indicating they
earned between $5,000 and $15,000. Just five percent of those selling NFTs in 2021
earned more than $250,000. Regarding NFT sales in 2022, 25% of respondents planned
to sell NFTs this year, which is a 150% increase over 2021. 90

One way galleries are incorporating NFTs into their business model is by collaborating
with museums, who are also
starting, albeit reluctantly, to
“cash in” on NFTs potential for
fund raising needs. During the
pandemic museums also felt
extreme financial pressure from
the lockdowns and limited
government support. But few, if
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Figure 19. A view of an empty the Metropolitan Museum of Art
on March 20, 2020 in New York City. (Photo by John)
Nacion/NurPhoto via Getty Images.)

Financial Times, Few galleries selling NFTs, despite the hype, April 2022.
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any, explored the idea of using NFTs as a fund-raising stream of revenue. As non-profit
organizations, museums naturally move at a slower pace than for-profit entities because
they are working in the public trust and therefore need to be accountable to the people
they serve. Their job is to look closely at every angle of NFTs before they decide on
whether to incorporate them into their strategy.

In a recent New York Times article, Scott Reyburn explained why museums, for one, are
moving with caution. “Environmental issues are one reason barely a dozen museums
have so far experimented with NFTs as an alternative revenue stream.”nyt Other reasons
for the hesitancy include the inherent risks associated with unregulated cryptocurrencies,
and the cost associated with finding and paying for trusted technology partners. 91

Despite the reluctance, we are seeing a few examples of how some museums are finding
innovative ways to use NFTs to bring needed funds to their institutions while exposing
rare works of art to new audiences in galleries in
other countries.

One example includes four Italian art institutions
located in Milan, Parma and Florence that
partnered with a contemporary art gallery in
London (Unit London). Together they created “a
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Figure 20. RAPHAEL (RAFFAELLO SANTI)
Madonna del Cardellino (Madonna of the
Goldfinch) Conceived in 1506, digitised in 2021,
Unit London. DAW® (Digital Artwork)
107 cm x 77 cm (Photo by John) Nacion/NurPhoto
via Getty Images.)

Museums Are Cashing In on NFTs.” Published March 25, 2022. New York Times.
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ground-breaking exhibition of digital counterparts of six treasured Italian masterpieces,
certified on the Blockchain and recreated as physical reproductions of the original works”
called Eternalising Art History.

Each of the six masterpieces, including works from Leonardo Da Vinci, Caravaggio,
Raphael, Modigliani and Francesco Hayez, are produced as a series of nine digital NFTs
that are sold by the gallery, each with exact replicas of the original frames. Fifty-percent
of the sale of each asset went back to the museum to pay for the conservation efforts
required to preserve the original art for generations to come.x (UnLo)
At the end of the show, there were seven sales totaling €250,000. 92

In another example of a gallery testing the waters with NFT sales, the House of Fine Art
(HOFA) Gallery created a hybrid exhibit in the fourth quarter of 2021 called Portrait of
an Era. This event showcased many of the rarest NFTs in the world positioned side-byside with traditional gallery works of art. Audiences could experience the exhibit in
person at the gallery or view it in a viewing room using a mobile app. The exhibit, which
was expected to be valued at more than $60 million, included the most coveted cryptoart
in the world such as Autoglyphs, CryptoPunks and Fidenza. To purchase any of the
NFTs, you had to first set up your digital wallet, which was set up on HOFA.io. 93
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Eternalising Art History: From Da Vinci to Modigliani. Unit London

93

Portrait of an Era. NFT Exhibition On display 22 September - 7 October 2021. House of Fine Art, thehouseoffineart.com
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Traditional, high-end art channels are also capitalizing on NFT trends is by exploring
opportunities in the luxury NFT space. Luxury NFTs are emerging as a new category
with large, highly recognizable, consumer brands are selling “wearable” NFTs of their
products that can be purchased and worn on avatars, placed in Metaverses, used in social
media, etc. 94

In a Sotheby’s Talks podcast titled Luxury NFTs – Accesorising the Metaverse, Jia Jia
Fei, a digital strategist for the art world, a panel of experts discuss trends in the crypto
world and the value of pairing the physical and the digital with luxury NFTs in the art
industry. Among other things, the panel discussed how Luxury NFTs are being used to
attract and connect your brand to a younger high net worth (HNW) audience.

Panelist Sabastian Fahey, Managing Director EMEA at Sotheby’s explained some of the
ways he is expanding the action house’s digital collectible offering. First, he explains
why he sees NFTs as a positive addition to the art and auction community (rather than a
disruption) because this new medium enables artists to present their art in way that can
assign real value and ownership. And, as an auction house, Sotheby’s can increase their
reach to a new community of artists and buyers in a way that is very much
complementary to the traditional auction world.
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Luxury NFTs - Accessorising the Metaverse.” Published February 11, 2022. Sothebys YouTube.
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By embracing that sentiment, Sotheby’s has been extremely successful in incorporating
the NFT sales into their business model. Building on that momentum, Sotheby’s recently
announced their new luxury NFT sales series, Gérald Genta: Icon of Time. The event
celebrates the infamous watch designer who has been referred to as “The Picasso of
watchmaking” and will include one hundred of Genta’s original watch designs, plus some
private commissions that have never been seen by the public. Each of the original water
color paintings will be accompanied by an NFT that includes a certificate of
authenticity and a digital replica of the painting. 95

Here are just a two more examples of other luxury brands creating high-priced NFTs:
•

Gucci and Roblox. Gucci created a virtual bag exclusively for the online gaming
platform, Roblox. This avatar accessory was exhibited at a special art installation
at Gucci Garden. For two weeks, Gucci invited visitors to test (and purchase) the
digital purse on the platform as they walked through each digitally themed room.
The “byte-sized” bag sold for $4,000 which is more than the actual product. 96

•

Coca Cola Friendship Box. On International Friendship Day, the iconic brand
auctioned off an elaborate box “multi-sensory” NFTs. The box itself was
reminiscent of a vintage Coca-Cola Cooler and included a custom Bubble Jacket
wearable, a sound visualizer, and a friendship card. The Friendship box was
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Luxury NFTs - Accessorising the Metaverse.” Published February 11, 2022. Sothebys YouTube.
A virtual Gucci bag sold for over $4,000 — more than the real deal.”Published May 25, 2021. Input Magazine
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auctioned on OpenSea and made 575,883.61 to support Special Olympics
International. 97
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Coca-Cola to Launch its First-Ever NFT.” Published July 28, 2021. Thecoinrise.com.
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VIII. Conclusion
While Covid-19 may have been the impetus for the introduction of NFTs to the art
world and the explosive growth that followed, the question now becomes, what
happens next? The application of NFTs to art is a perfect example of how
technology can be a catalyst for improvement in any industry, and sharing
technologies across industries can result in financial and social rewards on a global
scale. At the same time, now that NFTs are gaining worldwide recognition among
all sectors of the art business, things are moving quickly as interested parties at
every corner of every industry are finding creative ways to apply the technology and
capitalize on the moment. So quickly, in fact, that there has not been time to address
some fundamental issues that could affect the future of this market. Copyright
issues, environmental concerns, reflections on the dotcom and housing bubbles in
recent memory, and more will continue to cast doubt from naysayers.
However, it is my belief that NFTs, like other innovations, this beta test will
continue to open up new markets and provide essential growth opportunities for
every industry that can benefit from this technology. Of course, the doubts and
concerns stated above are very real, and to address them, more work needs to be
done.
A global law firm, Jones Day, reminds us, “Non-fungible tokens are an emerging
digital asset class that present a unique set of commercial, regulatory and other legal
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considerations. As the asset class matures, U.S. regulations and laws are catching up
to the developments and increased interest in the technology…” 98
In other words, anyone who is looking to enter the NFT space for business or
personal gain needs to be fully educated in the intricacies of this new technology
and pay attention as new information unfolds.
Like all innovations, we can be certain that NFTs and the technology that makes
them unique and valuable to this industry will continue to expand and evolve. New
marketplaces will continue joining the hundreds before them, new applications will
be identified, new artists will be discovered
in the process, and buyers will continue to
gain more confidence in purchasing
artwork online. It is a process, but a
process worth pursuing.
Figure 21. Recuerdos del Pasado
Antonio Domiguez de Haro

Within the past year, I have been
transforming both my physical gallery and online site to align with the latest trends
within the marketplace. My vision is to bridge the traditional and non-traditional art
world leveraging the artwork of the artists I represent as well as other artists.
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In doing so, I will be able to expand my target market and customer base, which includes
consumers who are purchasing artwork for their homes, serious collectors, and also Fine
Art NFT enthusiasts.

As for whether more traditional galleries will incorporate NFTs into their business plans,
or if more digital-only galleries will emerge, I can say that this research has solidified my
position that NFTs are the wave of the future. Not only do NFTs provide new
opportunities for artists to reach new audiences at the same time, NFTs will also provide
traditional art galleries, like mine, and online e-commerce site to incorporate an NFT
strategy into their business plans.
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