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Introduction

Non-fungible tokens (NFTs) have been a new emerging technology in recent years. With
the transition to a more decentralized internet, NFTs allow for the digital representation of
information stored on a blockchain. When an NFT is minted on a blockchain (that is, registering
it), it creates a proof of ownership for the NFT and therefore has a unique identity; there cannot
be any other NFT that is the same as the original (Hayes & Himmelrich, 2022).

NFTs have been growing in popularity because of the possibility of being able to gain
large sums of profit with digital art. For instance, in March 2021, there was an artist who went by
the name of “Beeple” and sold a montage of 5,000 of his digital art that he created over a 13-year
time period for more than $69 million (Hayes & Himmelrich, 2022). This brought considerable
attention to NFTs and cryptocurrency, causing a growth in the interest of NFTs, and this led to
an increase in the number of NFTs created over the recent years. The use of NFTs is not limited
to digital art as there are more use cases for NFTs, especially for businesses.

For businesses, customer engagement is an important growth factor. Without customers,
businesses would not have anyone to sell their products or services to. Therefore, it is important
that businesses adapt to changes within their consumer base to maintain growth. With NFTs,
businesses can boost customer engagement. For businesses like quick service restaurants, this
can be achieved by utilizing NFTs that allow consumers to contribute to the menus. NFTs are
significant for businesses not only as a tool to boost customer engagement but are also
significant for consumers too. That is, there are consequences associated with NFTs, the
blockchain technology that they used and the impact that they have on the environment that all

stakeholders should be aware. I will further discuss the environmental implications that



blockchain technology has and how this issue can be mitigated through existing and potential
procedures.
Technical Discussion

The NFTs discussed in this paper are those that belong on a blockchain. A blockchain is a
decentralized infrastructure and distributed computing model that uses encrypted chained blocks
of data to verify and store data and specific algorithms to generate and update data (Li et al.,
2021). NFTs that belong on a blockchain are uniquely identifiable digital representations of
physical or digital items; usually, they are indivisible into smaller units (Idelberger & Mezei,
2022). Examples of digital information stored into NFTs include tweets, newspaper covers, and
even law review articles (Idelberger & Mezei, 2022).

The value of NFTs does not have to derive solely from providing a method of providing a
record of ownership — there are a number of possibilities for NFTs to diversify in purpose and
even provide utility to their holders (Kaczynski & Duke Kominers, 2021). For instance, NFTs
can function as membership cards or tickets which allow access to events, discounts, special
merchandise or even function as a digital key to online spaces exclusively to holders of the NFT
(Kaczynski & Duke Kominers, 2021). NFTs have more use and value than simply being digital
assets with monetary value and record of ownership. Holders of an NFT are capable of being
investors, members of a club, a brand shareholder, and a participant in a loyalty program
simultaneously (Kaczynski & Duke Kominers, 2021). With all the numerous ways to utilize
NFTs, they support the development of new business models, especially those involving
engaging the community of their consumers — this is crucial for businesses.

Building a healthy customer relationship is like developing an emotional human connection

with the customers, and it is key to boosting customer engagement. It is imperative that customers



feel like they are being heard and acknowledged. To the customer it would feel like the company
personally knows their needs, wants, and even interests. In the quick service restaurant industry, it
would be more likely for a customer to buy a meal from a restaurant that has more health-conscious
menu options, or perhaps the restaurant is offering a promotional meal with their favorite music
group. Customers may end up buying more meals from a restaurant who caters to them more. With
a better connection between the customer and company, the customer would be more likely to buy
the company’s products due to a better understanding of the customer’s interest. This in turn would
improve customer retention rate and loyalty, thus increasing the longevity of the company.

For quick service restaurants, one of the least popular consumer demographics are those
under the age of 25 (“Customer Demographics,” 2014). The current demographic that is the most
interested in NFTs are those aged 18-34 (U.S. NFT User Characteristics 2021, n.d.). This is an
opportunity for QSRs to utilize NFTs to appeal to this demographic and in turn boost customer
engagement, loyalty, and retention.

One way that QSRs can use NFTs is to allow consumers to contribute to the menus of a
restaurant. To achieve this, my internship team’s goal was to build an NFT marketplace
application. When consumers buy a meal from a restaurant, on their receipt would be a code
where they can use to claim an NFT. The consumer would enter the code on a separate
promotional website, and it would be sent to the NFT marketplace application where it retrieves
the NFT associated with the code that was stored in a database. Each NFT has a different rarity,
and therefore a different number of votes associated with it. The votes will allow a consumer to
vote for the next mystery menu item. With this, it allows QSRs to increase customer

engagement, loyalty, and retention by crowdsourcing user input with NFTs.



My internship team built the NFT marketplace application using the following coding
languages, frameworks, and platforms: TypeScript, React, JavaScript and Amazon Web
Services. A separate promotional website was built using the standard website coding languages:
HTML, CSS, and JavaScript. Evaluating the application involved running it on a local host
server. This internship project started and ended from the middle of July to the beginning of

August.

STS Discussion

NFTs have been growing in popularity recently and have been used for a variety of
purposes such as digital art or even integration into new business models to boost customer
engagement. However, there are environmental consequences to NFTs and blockchain
technology overall that have been surfacing over the recent years. The most popular blockchain
networks currently use a “Proof of Work™ (PoW) mechanism, which defines the right to create a
new block from a subset of queued transactions when one finds a solution to a complex
cryptographic puzzle (Sedimeir et al., 2020b). To maintain the functionality and security of a
“Proof of Work” (PoW) blockchain network, the time to find a new block is kept constant, which
leads to high power consumption because of the complex hash computations (Sedimeir et al.,
2020a).

As of July 2021, one popular cryptocurrency and blockchain network combined, Bitcoin
and Ethereum respectively, consumed 190.13 TWh of energy, which is more than Thailand with
only 185.85 TWh consumed (Kohli et al., 2022). The energy that they consumed goes to show
the amount of energy wasted, especially since it is more than the energy usage from one country.

This is detrimental to the environment, since having high energy consumption leads to high



carbon footprint (Kohli et al., 2022). To combat this issue, mitigations to the high energy
consumption of blockchain technology needs to be put in place.

Regarding NFTs, one way to reduce the energy consumption produced by creating and
operating on NFTSs is to perform transactions that have a longer confirmation time which uses
less energy (Marro & Donno, 2022). The Ethereum blockchain has planned to switch to a “Proof
of Stake” (PoS) algorithm called Casper, which is expected to reduce energy usage and
emissions due to making mining devices unnecessary and redundant (Truby et al., 2022).
Another alternative to the current PoW blockchain network is “Proof of Authority” (PoA). With
PoA the mechanism, it operates as a permission blockchain network that relies heavily on
message-based consensus rather than hashing procedures (i.e., complex computations), and
therefore consumes minimal energy (Bada et al., 2021). There are also efforts to convert the
energy-hungry blockchain technology to use for new green energy infrastructure: if crypto-
mining operations are collocated with renewable energy sources such as hydro, wind and solar, it
would cut down carbon emissions while providing green power (Sisson, 2022).

Investigating how blockchain technology affects the environment in terms of energy
usage and carbon emissions is imperative for stakeholders and consumers of any blockchain
technology. In addition, exploring several ways to mitigate the current environmental problems
inflicted by blockchain technology can inspire more regulation to be put in place.

In terms of the scope of this topic, it will only be limited to the usage of blockchain
technology and its environmental impact. This topic is loosely coupled with my capstone project
since my project explores more about the usage of NFTs in QSRs, but my research will explore

more about the environmental impact of blockchain technology.



Research Question and Method

For my STS research, | seek to answer how blockchain technology has impacted the
environment. My research will include the investigation of how blockchain technology has
increased energy consumption and carbon emissions. This will be accomplished by exploring
how and why specific examples of blockchain technology, like cryptocurrency and NFTs, have
consumed a considerable amount of energy and released carbon emissions in recent years. Then,
research on how the environmental impacts can be mitigated with potential alternatives to the
current blockchain system mechanisms, how users can act, and how the high energy
consumption can be used for green energy will also be investigated. Through this process,
current barriers that hinder the alleviation against the environmental predicament will be

revealed.

Conclusion

With the development of the NFT marketplace application and understanding the benefits
NFTs have to offer for QSRs, it can be seen to have practical use. It would allow QSRs to have a
means of boosting customer engagement through appealing to the interests of a particular
demographic. In turn, this helps QSRs because of the increase in customer loyalty. On the other
hand, understanding the impacts the usage of NFTs and the overarching blockchain technology
have on the environment is crucial to all parties involved, and figuring out ways to mitigate this
problem is what will allow the balance between the costs and benefits of using blockchain

technology to be equal.
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