
sustainability

Article

Sustainable Growth and Token Economy Design:
The Case of Steemit

Moon Soo Kim 1 and Jee Yong Chung 2,*
1 Department of Crypto MBA, Seoul School of Integrated Sciences & Technologies (aSSIST), Seoul 03767,

Korea; mskim@assist.ac.kr
2 Department of Business Administration, Duksung Women’s University, Seoul 01369, Korea
* Correspondence: chungjeeyong@duksung.ac.kr; Tel.: +82-2-901-8708

Received: 31 October 2018; Accepted: 24 December 2018; Published: 30 December 2018
����������
�������

Abstract: Cryptocurrency blockchain technology is attracting worldwide attention, and the number
of initial coin offerings (ICOs) is increasing rapidly. This new economic trend, called cryptoeconomics,
can program human behavior through incentive design. A cryptocurrency-based incentive system
is not only transparent, but also allows businesses to substitute initial investment costs with
cryptocurrency tokens until they are on a sustainable growth trajectory in terms of network effects.
This study aims to propose a process for building a desirable model of a token economy, based on
the case of Steemit—a blogging and social networking website that is creating high values due to its
efficient token economy model. We suggest the following design process of a token economy model:
(1) Determine token-business fit, (2) determine the chance of success, (3) determine the properties
of token, (4) give tokens intrinsic value, (5) establish strategies to raise token value, (6) establish
operational strategies of token economy system, (7) establish strategies for token liquidation, and
(8) continue modifying the operational base. Considering cryptoeconomics is still at an early stage,
it is expected that the guidelines on the token economy model suggested in this paper will lay a
significant foundation for the development of cryptoeconomics research.
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1. Introduction

Cryptocurrency blockchain technology is attracting worldwide attention. An initial coin offering
(ICO) is a type of funding using cryptocurrencies, and the number of ICOs has been increasing since
Vitalik Buterin, who made groundbreaking contributions to the development of cryptocurrencies,
created the Ethereum platform in 2014 [1]. Specifically, more than 30 ICOs took place in 2016, their
number reaching 800 in 2017 [2,3]. Many countries recognize cryptocurrencies as a type of asset and
are preparing standards and regulations in this respect [4]. Recently, leading global corporations joined
in ICOs, raising expectations that cryptocurrencies can complement the conventional corporation
system. A number of ICOs, however, failed to achieve the desired purposes due to poor design of their
economic models. This study aims to propose a process for building a desirable model for ICOs based
on case analysis. ICOs with a well-designed economic models will achieve high market value and
sustainable growth with voluntary activities of participants who may pursue their own interests.

The key to a successful ICO is the design of a token economy model. Despite the significant
interest in the business field on this topic, academic research is scarce and still emerging [5]. As such,
to respond to the urgent demand for research on token economies with blockchain technology, this
study analyzes an exemplary token economy model, Steemit. The research question is, how should a
community design its token economy model for self-sustainable growth? While most studies on token
economy models come from economics or computer science viewpoints [6,7], this study contributes
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to the literature by suggesting a process for building a token economy model from the strategic
management perspective. Specifically, we focus on a mechanism design that enables sustainable
business growth with de-centralized governance and an incentivized user base. The results will
also provide managerial insights for managers and entrepreneurs to develop their businesses using
cryptocurrency tokens.

To explain the new economic trends of cryptocurrencies, we need to understand the concept of
crypto-economics. Crypto-economics is different from conventional economics in three ways. First,
it is also referred to as a programmable economy, as it can program an economic system that reflects
complexity and volatility based on blockchain technology [8]. Such a system can earn high trust from
participants. A blockchain technology-based system has no central server and the original data are
stored in distributed servers, making them less vulnerable to hacking and more difficult to change data
once they are registered, guaranteeing non-reversible trust [9]. Second, a user participation incentive
system can be established [9]. In crypto-economics, the property of currency can be programmed
and human behavior controlled within a predictable range by programming incentives. For instance,
incentives can be designed to make users participate in activities to raise the value of the currency and
enhance system efficiency. Finally, a crypto-economic system is transnational [10]. Taking Bitcoin as an
example, it can be liquidated in most countries with just a wallet address and used to make payments
with QR codes (Quick Response codes), while carrying the wallet address cannot be regarded as an
illegal transfer of foreign currency.

Crypto-economics can program human behavior through incentive design and solve a range of
problems related to sustainability. For instance, it is necessary to obtain and measure an extensive
amount of data to address climate change or energy problems, as well as the active participation of
people worldwide to such issues [11]. With a crypto-economic system, it is possible to collect highly
reliable data with technologies such as the Internet of things (IoT), big data, and blockchain technology
and design incentives for participants to produce and consume energy more efficiently, thus inducing
global participation. When incentives are designed with conventional currencies or points, instead of a
cryptocurrency, the system is not free from manipulation, hacking, or abuse, and financial resources to
provide incentives should be prepared. On the other hand, a cryptocurrency-based incentive system
is not only transparent and accurate in handling data, but also allows businesses to substitute initial
investment costs with cryptocurrency tokens until they are on a sustainable growth trajectory in
terms of network effects [12]. Metcalfe’s law states that the effect of a network is proportional to
the square number of connected users in the system [13]. In the system of crypto-economics, the
value of the network is linked to that of the token and, as the network expands, the value of token
incentives—distributed to initial participants—increases, making it possible to provide sufficient
benefits to participants. In the energy sector, various cryptocurrency projects are in operation at
initial stages.

The essence of crypto-economics lies in the design of a token economy model [12]. Here, a token
is a medium for exchange and also has value and functionality. For the sustainable growth of
crypto-economics, it should be modeled so that the properties and management strategies of the
token are linked to user incentives, motivating users to voluntarily contribute to the development
of the system [12]. Token economy is a discipline developed for the systematic reinforcement of
target behaviors among students or patients [14]. Research on token economy is however required to
systematically manage user behavior in de-centralized crypto-economics, but there exist few studies
on token economy that specialize in cryptocurrencies.

This study thus proposes a process for building an adequate model of a token economy
based on the case of Steemit, a blogging and social networking website that is creating high value
due to its efficient token economy model, laying the foundation for the future development of
crypto-economics research.
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2. Theoretical Background

2.1. Token Economy

A token economy is a management system that reinforces target behavior and has been widely
used as a methodology to change the behaviors of students and patients [14–17]. It is assumed to
induce desirable behaviors by providing tokens, which can be converted into other items or privileges.
The possibility of building a model with programmable incentives lies at the core of the token economy.
More importantly, the terms for providing and exchanging a token should be clear [18]. In other words,
the designer of the system should define “desirable behaviors” and provide fair rewards for each
behavior, while also presenting what participants can do with the token. If designed well, desirable
behaviors will then be reinforced [18].

In a token economy specialized in cryptocurrency, rewards should be determined fairly and
provided transparently for all community users. These rewards can be classified into three categories
and the Swiss Financial Market Supervisory Authority categorizes tokens into three types in its ICO
guidelines as well: Payment tokens can be used as a means of payment or transfer, utility tokens are
intended to provide digital access to an application or service based on blockchain, and asset tokens
represent assets that substitute stocks and are used as an entitlement to dividends [19]. Patrick Byrne,
the CEO of the Internet retailer Overstock.com, which was the first worldwide to accept Bitcoin as
payment, insisted that everyone who participates in creating a token economy system can enjoy the
share, and prospected that all assets will be tokenized someday [20].

As aforementioned, crypto-economics enables programmable incentives, which are the core of
the traditional token economy, through cryptocurrency blockchain technology. In crypto-economics,
created value, which used to be monopolized by a few giant firms, can now be distributed to individual
community users, thus combining their social incentives and financial value [21]. Tokens facilitate
transactions among users and contribute to the growth of communities. The value of a token depends
on the user base and quality of the platform [22]. De-centralized and autonomous communities are
enabled by tokens and their policies and rules are affected by community users [23]. A token is the key
to sustainable growth and balance of crypto-economics, inducing participants’ desirable behaviors [5].

2.2. Mechanism Design

Mechanism design, first proposed by Leonid Hurwicz and subsequently developed by Eric
Maskin and Roger Myerson, assumes market participants with different interests put their own
interests first over others’, and explains how to design an optimal policy or institution to achieve
socially desirable goals with minimal conflicts of interests [24–26]. Unlike game theory, which focuses
on how participants would behave given a set of rules, mechanism design sets desirable behavioral
goals first and then focuses on establishing the game rules to accomplish those goals [27]. Mechanism
theory implies that an economic system should be established to have incentive compatibility, which
induces participants towards truthful reports and behaviors, while they act by putting their own
interests first [28,29].

Mechanism design is also applied in crypto-economics. For instance, Satoshi Nakamoto modeled
Bitcoin using the concept of mechanism design. Specifically, Bitcoin was created with the goal of
de-centralization, and “rewards” have been introduced as a substitute for a central organization
that would maintain, manage, and expand the system [9]. Allowing the behaviors of individuals
following their personal interests to also benefit the community they belong to, mechanism design is an
extremely important concept to maintain and expand cryptocurrencies by blockchain technology.
If the mechanism that deals with situation when a problem occurs is not properly designed,
crypto-economics, devoid of any central organization, will easily collapse. Further, when the value of
the network is not linked to that of the token or services do not work, a crypto-economic system can
be considered to fail.

Overstock.com
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3. Methodology

This paper analyzes the token economy model of Steemit, a lucrative business model using
cryptocurrency. Specializing in cryptocurrency, token economy is in its early stages and, thus,
an in-depth case analysis of a real-life, successful token economic model can provide significant
implications for future theory-building [30]. To this end, the design process of a token economy
model is proposed here based on the Steemit case and other related studies. The Steemit model of
token economy is then described in detail according to this process. Materials on the token economy
of Steemit were gathered from the Steem white papers, other reading materials, and an interview
(The interview was conducted in the form of private seminar with Steemit users in Seoul, Korea on
2 May 2018. The seminar was hosted by IT Chosun with the title of “Ned’s Talk: The Future and
Opportunity of the Steem Blockchain.” One of the authors participated in the seminar and talked with
Ned Scott [31].) with one of its co-founders, Net Scott. We chose a case analysis to develop the design
process of a token economy model, due to the lack of extant studies and other reference materials.

We also analyzed the relationship between token value and users’ posting activity on Steemit.
We accessed the user data on steemsql.com, a publicly available database, and STEEM price data on
coinmarketcap.com. Daily data from 1 May 2017 to 18 November 2018 were gathered. We discuss the
results in the “Conclusion and Discussion” section.

When designing a token economy model, the following should be considered. From a strategic
management perspective, corporations need to use tokens to remain competitive. To this end, the fit
between the market and the proposed token business model should be high [11]. High technical
skills may not lead to business success if the product-market fit is low. Sustainable value creation
can be achieved through a good fit between the product and the market [32,33]. At the same time,
the incentives given to participants based on tokens should help create business value and, ultimately,
corporate performance. The token economy model can then be introduced to existing businesses,
and also used to create new ones [12]. If it is believed that tokens can be useful in securing a competitive
advantage, the terms of providing and exchanging tokens should be defined for the businesses to
remain competitive. Specifically, how tokens can be used, and the strategies to operate and increase
the value of tokens, should be established, along with a mechanism for measuring the value of tokens
realistically while steadily increasing the number of users [12]. For sustainable growth or the stability
of token value, encouraging users’ long-term participation is required to create token demand and
design an incentive system for users’ desirable behaviors and long-term possession of tokens [34].
Against this backdrop, this study suggests the following design process of a token economy model:
(1) Determine token-business fit, (2) determine the chance of success, (3) determine the properties
of token, (4) give tokens intrinsic value, (5) establish strategies to raise token value, (6) establish
operational strategies of token economy system, (7) establish strategies for token liquidation, and (8)
continue modifying the operational base.

4. Steemit Case Analysis

4.1. Steemit

Steemit has emerged in the context of crypto-economics with the announcement of a sophisticated
reward system for issuing cryptocurrencies to users, and criticized existing social media giants such as
Facebook for raking profits for shareholders only, even if they mainly owe their growth to the dedicated
participation of users. For instance, Reddit suggested in 2014 that, if it can distribute its shares to
contributing users, it will ultimately help raise the corporate value of Reddit [35]. Steemit is regarded
as a representative new business structure using cryptocurrencies, along with complementing the
structure of the traditional stock companies with its incentive system, which induces user participation
and shares benefits.

Steemit is the first blockchain-based database that supports the creation of communities and
cryptocurrency transactions with the goal of rewarding the personal contributions of community

steemsql.com
coinmarketcap.com
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members accurately and transparently [35]. Specifically, when users post a comment, they are given
STEEM, a cryptocurrency. This model is receiving great responses from users, as the readers up-vote
comments—similar to Facebook users liking a post—are rewarded along with the writers. Since it
launched the service in 2016, Steemit has provided more than USD 40 million in rewards until October
2018 and 1.5 million comments are posted monthly [36]. The characteristics of Steemit, which make
the steady growth of its user base possible, will be analyzed in the subsequent section.

4.2. Token Economy Design of Steemit

4.2.1. Token-Business Fit

As previously discussed, the first thing to be considered in designing a token economy model
is the token-business fit. If you start a new business, it should be decided whether this is feasible
using tokens. If you introduce tokens into an existing business, whether there are business assets to be
tokenized and the business can grow with the issuance of tokens, should be considered [11]. Steemit
was a new type of project launched to “give fair rewards for contents” [35].

“As a major of psychology and economics, I have always been interested if people can have
a new behavior pattern. I started to conceive this project to give good influence on people
with cryptocurrencies. I thought you need to have users, traders, and a community for them
to create value for a cryptocurrency.”

Excerpt from an interview with Ned Scott, the co-founder of Steemit

For the sustainable growth of a decentralized community, participants should be induced to
make choices that contribute to the community while adopting self-interest behaviors. Ned Scott
believed this can be realized through an “incentivized, blockchain-based, public content platform” [35].
The assets, which can be tokenized in the business model of Steemit, include content posted by users,
activities such as curation, and the resulting ranking and rewards for their posts. Steemit has created a
token economy model that incentivizes “individuals” who participate in the creation of such assets.
Given that it is users that actually create traffic and contribute to community growth, Steemit can be
regarded as having a high token-business fit. If the community grows, and the value of incentives
for participation increases through an effective token economy model, it is possible to ensure the
sustainable growth of a community with minimum ads and operational costs, as the system allows a
steady inflow of newcomers, as well as retaining the old users.

4.2.2. Determining the Chance of Business Success

Second, it should be considered whether the use of tokens will secure business competition. If so,
it is possible to create new sales, increase market share, or gain first-mover advantages. Steemit was
able to lead the market through a synergy of cryptocurrency and social media as the first de-centralized,
distributed social platform. Unlike other social media platforms, Steemit offers an opportunity for
contents providers and readers to make profits from cryptocurrency, which rewards ensure sustainable,
stable profits for STEEM holders [35]. Steemit applies the principle of sweat equity [37]. This means that
those who contribute their scarce time and attention toward producing and curating content for others
should be rewarded as much as those who contribute with cash resources during business growth [35].
Steemit distances itself from other cryptocurrencies or social media by quantifying and rewarding all
contribution types. Content, once created, is stored in blockchains and managed to enable accurate
and transparent rewarding. The types of activities rewarded, according to the principle of sweat equity,
and the reward system will be explained in the subsequent section. Based on first-mover advantage
and its distinctive characteristics, Steemit has been able to successfully attract users, surpassing other
centralized communities, as shown in Figure 1. Given the rapid growth of Steemit, corporations were
quick to create official Steemit accounts to carry aggressive marketing campaigns.



Sustainability 2019, 11, 167 6 of 12
Sustainability 2019, 11, x FOR PEER REVIEW 6 of 12 

 
Figure 1. Number of Steemit users [38]. 

4.2.3. Determining Token Properties 

Tokens can have a wide range of properties depending on their use [12]. For example, platform 
tokens are used on specific crypto-economic platforms and service tokens can be used to buy services 
or get discounts. On the other hand, reward tokens are given when users make designated activities 
or purchases as rewards, while membership tokens allow the participation of users possessing or 
paying a certain amount of tokens and, as users have more tokens, they become more influential in a 
community [12,19,39]. Tokens can be designed to have one or more properties from the above, 
according to a mechanism design that seeks the incentive compatibility of each player’s behaviors in 
accordance with the purpose of a crypto-economic ecosystem. 

Steemit has reward and membership tokens. Before explaining each of their properties, let us 
introduce the three currencies Steemit’s token economy depends on: STEEM, Steem Power (SP), and 
Steem Dollar (SBD) [35]. STEEM is the fundamental unit of account and can be exchanged into other 
cryptocurrencies, SP has the function of inducing long-term investments by giving privileges to its 
holders, and SBD provides the stability of rewards. Each currency will be further explained in Section 
4.2.6. 

Steemit has reward tokens, which assess all members by their contributions and reward them 
accordingly based on the principle of sweat equity [35]. Therefore, it is critical to develop an 
evaluation algorithm to measure individual contributions in a way considered fair by members. 
Steemit distributes 75% of the cryptocurrencies issued every year to users who created, 
recommended, or posted comments in order to encourage constructive discussions [35]. The 
contribution of each content is evaluated by Zipf’s law, which says that, if we order some large 
collection by size or popularity, the kth ranked item will generally measure about 1/k of the first one 
in terms of influence [40]. Therefore, if contents are evaluated and rewarded for their contributions 
according to this law, they are actually rewarded according to their relative popularity. Voters, who 
“upvote/downvote” contents, are also rewarded proportionally to the ultimate reward paid to the 
content creator. Besides content creation-related activities, Steemit rewards “proof of work” and 
supply of liquidity, among others [35]. Witnesses, elected by the worldwide community of SP 
holders, are involved in creating blocks and proof of work activities. As all user activities are open 
on blockchains, it is possible to verify them directly. Steemit witnesses are playing a crucial role in 
making rewards accurate, transparent, and fair in the community. When witnesses process block 
creation and proof of work as scheduled, they are paid in SP. The supply of liquidity means providing 
liquidity for the demand- and supply-side through selling and buying STEEM and SBD on the 
market, and is evaluated and rewarded based on an algorithm. A market maker earns points any 
time an order of theirs is filled after being on the books for more than 1 min. Points are calculated 
based upon the volume of STEEM on both sides of the book. Every hour, the accounts gaining the 
most points are given 1200 STEEM and the liquidity point is reset to 0 [35]. 

Steemit also has the property of membership tokens. If anyone wants to join Steemit, he or she 
must buy STEEM and be in possession of SP to vote for contents. Furthermore, for voting to assess 
and allocate dividends, users have one vote for one STEEM, so those with more STEEM who have 
made higher contributions to the community are more influential in decision-making. As suggested 

Figure 1. Number of Steemit users [38].

4.2.3. Determining Token Properties

Tokens can have a wide range of properties depending on their use [12]. For example, platform
tokens are used on specific crypto-economic platforms and service tokens can be used to buy services
or get discounts. On the other hand, reward tokens are given when users make designated activities
or purchases as rewards, while membership tokens allow the participation of users possessing or
paying a certain amount of tokens and, as users have more tokens, they become more influential
in a community [12,19,39]. Tokens can be designed to have one or more properties from the above,
according to a mechanism design that seeks the incentive compatibility of each player’s behaviors in
accordance with the purpose of a crypto-economic ecosystem.

Steemit has reward and membership tokens. Before explaining each of their properties, let us
introduce the three currencies Steemit’s token economy depends on: STEEM, Steem Power (SP),
and Steem Dollar (SBD) [35]. STEEM is the fundamental unit of account and can be exchanged into
other cryptocurrencies, SP has the function of inducing long-term investments by giving privileges
to its holders, and SBD provides the stability of rewards. Each currency will be further explained in
Section 4.2.6.

Steemit has reward tokens, which assess all members by their contributions and reward them
accordingly based on the principle of sweat equity [35]. Therefore, it is critical to develop an evaluation
algorithm to measure individual contributions in a way considered fair by members. Steemit distributes
75% of the cryptocurrencies issued every year to users who created, recommended, or posted comments
in order to encourage constructive discussions [35]. The contribution of each content is evaluated by
Zipf’s law, which says that, if we order some large collection by size or popularity, the kth ranked
item will generally measure about 1/k of the first one in terms of influence [40]. Therefore, if contents
are evaluated and rewarded for their contributions according to this law, they are actually rewarded
according to their relative popularity. Voters, who “upvote/downvote” contents, are also rewarded
proportionally to the ultimate reward paid to the content creator. Besides content creation-related
activities, Steemit rewards “proof of work” and supply of liquidity, among others [35]. Witnesses,
elected by the worldwide community of SP holders, are involved in creating blocks and proof of work
activities. As all user activities are open on blockchains, it is possible to verify them directly. Steemit
witnesses are playing a crucial role in making rewards accurate, transparent, and fair in the community.
When witnesses process block creation and proof of work as scheduled, they are paid in SP. The supply
of liquidity means providing liquidity for the demand- and supply-side through selling and buying
STEEM and SBD on the market, and is evaluated and rewarded based on an algorithm. A market
maker earns points any time an order of theirs is filled after being on the books for more than 1 min.
Points are calculated based upon the volume of STEEM on both sides of the book. Every hour, the
accounts gaining the most points are given 1200 STEEM and the liquidity point is reset to 0 [35].

Steemit also has the property of membership tokens. If anyone wants to join Steemit, he or she
must buy STEEM and be in possession of SP to vote for contents. Furthermore, for voting to assess
and allocate dividends, users have one vote for one STEEM, so those with more STEEM who have
made higher contributions to the community are more influential in decision-making. As suggested by
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mechanism design, it is best to predict and be prepared for situations where people act by prioritizing
personal interests [12]. One of the opportunistic behaviors that can be seen in evaluation by voting is
collusion. However, Steemit prevents collusion through the addition of negative-voting, making it
possible for many smaller stakeholders to nullify the voting power of collusive groups or defecting
large stakeholders. Moreover, Steemit prevents voting abuse by allowing the voting rights of individual
users to fall every time they vote and then be recovered during the period of non-voting. To further
prevent abuse, all payouts are delayed a stake-weighted average of 24 h from the time each vote was
cast. This ensures large stakeholders cannot snipe payouts by voting at the last second before other
voters have a chance to negate potential abuse [35].

4.2.4. Giving Tokens Intrinsic Value

The intrinsic value of a token is a mechanism through which the value of the token as a
cryptocurrency can be realistically evaluated. By linking it with the value of the legal tender, it is
possible to give intrinsic value to tokens and it is best to do it as quickly as possible after token issuance.
Steemit designed SBD to always be pegged to the USD, giving a security of rewards to users [35].
In effect, feed producers are responsible for proposing a monetary policy, such as the adjustment of
interest rates, for maintaining a stable peg against the USD. The exchange rate can be maintained by
stopping interest payments if SBD is continuously traded at more than USD 1.00 and by increasing
the interest rate if SBD is continuously traded at less than USD 1.00. Feed producers are elected by SP
holders. To prevent abuse of this power, SP holders should vote for witnesses who can be counted on.
Under Steemit, the conversion between SBD, STEEM, and SP is possible so that pegging SBD to the
USD will effectively give STEEM or SP intrinsic value as well. Steemit factors out short-term price
fluctuations by using the median price over a period of a week. The median published feed is sampled
every hour, on the hour. In the event that the feed is corrupted, network participants will have the
opportunity to vote out corrupt feed producers before the corrupted feed can affect actual conversion
price. Additionally, Steemit stabilizes the market by requiring all conversion requests to be delayed for
a week [35].

4.2.5. Strategies to Raise Token Value

If token value rises steadily, it is possible to retain existing users while attracting new ones and
the community will be able to grow sustainably. Token price is determined by the supply and demand
of the token on the cryptocurrency market. If token holders keep the tokens for a long period, the
supply of tokens will decrease and its price will increase. Therefore, it is desirable to hold the tokens
for a long time to reduce their velocity and increase their value [41–43]. However, if you hold tokens
for too long, the transactional volume collapses to 0, which is not desirable. Therefore, it is important
to induce users to hold tokens for an appropriate amount of time.

Steemit put strategies in place to establish a community whose members have a long-term
perspective by reducing token velocity. Under the Steemit model, it is STEEM that drives token
value. The values of SP and SBD do not need to be increased because they cannot be exchanged with
other cryptocurrencies or traditional currencies. Steemit’s first strategy to lower the velocity of token
circulation is rewarding community activities. As mentioned in Section 4.2.3, users must buy STEEM
and be in possession of SP to join Steemit and participate in the activities to be rewarded. When
profit-seeking investors buy and hold tokens, token velocity decreases. The second strategy is the
vesting schedule. When a post receives a payout, it takes the form of SBD and SP, which take 13 weeks
and 3.5 days to be converted into STEEM, respectively [35]. This makes users hold tokens for a certain
amount of time and slows down token velocity. The third strategy is about raising community value.
Under Steemit, STEEM and SP serve as equity and STEEM and SP holders can expect an increase in
the value of their shares as the community value increases. Therefore, they tend to hold tokens for a
long-time in the expectation of sustainable growth and increase the value of the Steemit community,
slowing down token velocity. This will be explained in more detail in the next section.
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4.2.6. Management Strategies of the Token Economic System

Generally, token management strategies can be classified into business growth-linked, burning,
and dividend types, depending on the business purpose. A growth-linked strategy uses network
effects, meaning the bigger the network, the higher the incentives for participation [13]. The burning
strategy involves increasing token value by burning the cryptocurrency [44] and the dividend strategy
is about distributing newly issued currencies to existing token holders. As the number of participants
increase, the more likely to have quality contents posted and shared on the Steemit platform and this
is why the business growth-linked strategy, which takes advantage of the network effect, has been
adopted. At the same time, the dividend strategy is used consistently to offer benefits to token holders.

There are two funding methods for organizations: Investment of shares and loans. Steemit
classifies holding shares into “liquidation” and “earning rights” [35]. They correspond to the three
types of assets in Steemit’s token economy model. STEEM is to hold liquidity, SP is to gain rights, and
SBD is a form of loan that can be transferred into equity. The relationship among these assets can be
illustrated as in Figure 2.
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STEEM is the fundamental unit of account in the Steem blockchain, and can be used as a form
of payment, and is the only token that can be used for cryptocurrency exchanges, which makes it
correspond to an equity with liquidity. Steemit creates new tokens at an annual inflation rate of 9.5%
and allocates them to users. When users move from STEEM to SP, they can have more influence over
the distribution of the reward pool. As users with more SP have more influence on the distribution
of rewards, it can be regarded as an equity or a stock option to gain rights [45]. SP holders are given
access to servers, allowing them to participate in the community activities more easily and lend or
transfer SP to other participants. Additionally, SP holders are paid 15% of the yearly inflation, making
it an appropriate long-term investment. Users can always transfer from STEEM to SP (“powering up”)
or from SP to STEEM (“powering down”) according to the ratio of STEEM they hold to the total SP
amount. SBD provides stability to users by maintaining a stable peg to the USD. As investors are paid
10% annual interest, which can be transferred into STEEM, SBD has a similar structure as a convertible
bond. How, when, and to whom SBD should be issued is decided by the blockchain as to maintain a
stable rate of SBD issuance. As previously mentioned, SP and SBD are designed to take 13 weeks and
5.5 days to be transferred to STEEM, respectively, partly to prevent opportunistic behavior related to
timing. As such, Steemit has a number of devices in place to prevent misuse, distortion, and abuse [35].

4.2.7. Strategies for Token Liquidation

Token liquidation strategy means increasing the token value by making it easier to be exchanged
with other cryptocurrencies, conventional currencies, or commodities through private sales and listing
on exchange markets according to the growth stage of the crypto-economic ecosystem [46]. Generally,
it proceeds in the following order: Private sales, listing on the open exchange, on the small and
medium DEX (decentralized exchange), on the medium CEX (centralized exchange), and on the
large exchanges, gradually increasing listing cost and liquidity. As its founders’ abilities were highly
appreciated, Steemit was able to be listed on large-scale exchanges from the beginning and its tokens
traded on a range of exchanges.
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4.2.8. Continuous Modification of the Operational Base

Continuous improvement and management efforts are required to operate a token economy
model [34]. As such, since it published the Steem Whitepaper in 2016 to introduce the token economy,
Steemit has updated it every year. Community users influence the modification of the algorithm [47].
In 2017, for example, the high rate of inflation emerged as a problem and the annual amount of
issuance of STEEM was reduced to lower the inflation rate. Another criticism was the long period it
takes for transfers between different token types to take place. To deal with this problem, a “power
down cycle,” where SP is transferred into STEEM, was shortened from 2 years to 13 weeks, and the
cycle of transferring SBD to STEEM from 7 to 3.5 days [35]. It is important to constantly observe
whether the token economy model is being operated as it was intended: To deal with potential but
un-predicted problems.

5. Conclusions and Discussion

Sustainability, such as energy, the environment, and climate change, is frequently mentioned as an
area where blockchain technology can be applied [11]. By doing so, accurate and transparent incentives
can be offered to corporations or individuals, inducing them to voluntarily participate in activities
that produce and consume energy more effectively and protect the environment. While corporations
and individuals act in their own interest, they can help solve environmental global problems at the
same time. To build such an ecosystem in a sustainable manner, the number of participants should be
large enough to create a network effect, which will make the utility of each participant higher than the
cost of participating in the ecosystem. However, utility is hitherto assumed to be lower than cost, it is
thus necessary to make significant investments to attract participants to the ecosystem. In areas with
large potential profits—such as Facebook and Uber—traditional venture capital played the role of an
initial investor and reaped the majority of gains from ecosystem growth. However, there have been
no subjects to date that can cover the initial investment cost and risks in the public domain, in areas
such as energy, the environment, and the climate. At a more general level, sustainability deals with,
not only environmental effects, but also social issues. Sustainable development of a business involves
the achievement of economic, environmental, and social sustainability objectives, satisfying diverse
interests of stakeholders [48,49]. From this point of view, the business model of Steemit can better
achieve social sustainability by sharing value with community participants, compared to established
social media giants that share profits only with shareholders. With the introduction of cryptocurrencies
and the token economy, it has become possible to issue and distribute financial rewards to initial
participants, allowing the results of the growth of the ecosystem to be shared among participants [12].
To spread this trend, it is necessary to have a better understanding of cryptoeconomics in relation to
blockchain-based cryptocurrencies.

As such, this paper introduced a method to design a token economy model, the essence of
crypto-economics, and analyzed the case of Steemit, a fast-growing token economy. The first step
in building a token economy model is judging token-business fit [11]. In other words, it should be
decided whether a business can be newly implemented and grown by the introduction of tokens.
Second, it needs to be assessed whether a business can have a competitive edge. That is, a business
should be able to provide differentiated values to users, leading to tangible results, including creating
new sales, expanding market share, and having first-mover advantage. Third, token properties should
be determined [12]. Depending on their use, tokens can be used as platform, service token, reward,
or membership tokens. Multiple properties can be given simultaneously and considered differently
from the user perspective. Fourth, it is possible to secure system stability by giving intrinsic value
to tokens. This means pegging tokens to a legal tender at a fixed exchange rate. Fifth, a strategy to
raise token value is needed. Token velocity should be appropriate to enhance token value [41–43].
To induce users to hold tokens for longer, they can be allowed to share profits, require transaction
requests to be delayed for a certain amount of time, or raise the expectation of the future growth of
the community. Sixth, operations strategies for the token economy need to be established. Generally,



Sustainability 2019, 11, 167 10 of 12

strategies can be classified into business growth-linked type to use network effect, burning type to
increase token value, and dividend type to allocate newly issued currencies to token holders. Seventh,
token liquidation should also be considered, and can be considered an exit strategy by allowing token
holders to realize the value of their tokens by listing them on an exchange [46]. Finally, it is important
to make continuous efforts to improve and manage such a system based on its operation.

Tokens have significant influence on the growth of communities [22]. Chohan [47] argues that the
value of Steemit is likely closely related to the value of social networking and sharing rather than that of
speculative investment. In other words, token value will be correlated with the fundamental function
of the content platform, that is, sharing the content. We collected STEEM price and Steemit user data
to analyze the correlation between the number of postings on Steemit and STEEM price. Analysis of
the daily data from 1 May 2017 to 18 November 2018 shows that the correlation coefficient is 0.82, with
a significance level of 0.01. The result confirms that the value of Steemit is highly correlated with users’
activities of sharing the content, which could be attributed to the sound token economy model.

However, Steemit has several limitations. Token price is determined by supply and demand
of the token, so there should be enough sources of token demand for a sustainable token economy
design. Steemit has an innovative design for paying tokens to users, but there are not enough sources
to spend tokens on. Another limitation is that a few wealthy users with a lot of SPs may monopolize
the power in the community [47]. Additionally, there might be problems of self-voting and power
abuse [7]. Steemit pursues a decentralized community model, but the strong influence of heavy users
may undermine this vision.

This paper brings significant implications by presenting the design process of the token economy
model, the essence of crypto-economics, using a case study. While most studies on the token economy
model are from the perspectives of economics or computer science [6,7], this study was conducted from
a strategic management perspective, focusing on sustainable business growth with an incentivized
user base. Considering crypto-economics is still at an early stage, it is expected that the guidelines
on the token economy model suggested in this paper will contribute to the development of future
research. Additionally, it also provides practical implications for corporations to use cryptocurrencies
in their operations. Given that numerous corporations worldwide are using cryptocurrencies and
ICOs, studies on a token economy model in diverse areas will be beneficial. There are some limitations
pertaining to this study. First, there is the issue of external validity due to the number of cases it
analyzed. Steemit is one of the few communities with crypto-economics that have grown over the
years, so the number of real business cases is still small. Second, there are few extant studies on
the topic of crypto-economics, so we had to rely on the business case to propose the token economy
model. As such, our results should be cautiously generalized. As the number of successful models of
token economy accumulates in the future, empirical studies with statistical analyses will present more
generalizable results. Also, analyses of token economy models that directly deal with environmental
or social sustainability issues will yield significant implications.

Author Contributions: Conceptualization, M.S.K.; methodology, M.S.K.; formal analysis, M.S.K., and J.Y.C.;
investigation, M.S.K., and J.Y.C.; writing—original draft preparation, J.Y.C.; writing—review and editing, M.S.K.,
and J.Y.C.; visualization, J.Y.C.; supervision, M.S.K.; project administration, M.S.K., and J.Y.C.; funding acquisition,
M.S.K., and J.Y.C.

Funding: This research was supported by the Duksung Women’s University Research Grants 3000003055.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Buterin, V. Ethereum White Paper: A Next Generation Smart Contract & Decentralized Application Platform.
2014. Available online: https://blockchainlibrary.org/2017/10/most-cited-ethereum-publications/ (accessed
on 10 May 2018).

2. ICOdata. Funds Raised in 2016. Available online: https://www.icodata.io/stats/2016 (accessed on
10 May 2018).

https://blockchainlibrary.org/2017/10/most-cited-ethereum-publications/
https://www.icodata.io/stats/2016


Sustainability 2019, 11, 167 11 of 12

3. ICOdata. Funds Raised in 2017. Available online: https://www.icodata.io/stats/2017 (accessed on 10 May 2018).
4. Nelson, A. Cryptocurrency Regulation in 2018: Where the World Stands Right Now. Bitcoin Magazine.

1 February 2018. Available online: https://bitcoinmagazine.com/articles/cryptocurrency-regulation-2018-
where-world-stands-right-now (accessed on 10 May 2018).

5. Kampakis, S. Why do we need tokenomics? JBBA 2018, 1, 1–4. [CrossRef]
6. Abadi, J.; Brunnermeier, M. Blockchain Economics. 2018. Available online: https://scholar.princeton.edu/

markus/publications/blockchain-economics (accessed on 1 December 2018).
7. Moisteiro, A.M. Financial Incentives in Crowdsourced Content Curation. Master’s Thesis, University of

Edinburgh, Edinburgh, UK, 2018.
8. Gartner. Maverick Research: The Programmable Economy Is the Ultimate Destination for Digital Business; Gartner:

Stamford, CT, USA, 2015.
9. Nakamoto, S. Bitcoin: A Peer-to-Peer Electronic Cash System. 2008. Available online: https://bitcoin.org/

en/bitcoin-paper (accessed on 9 May 2018).
10. Babbitt, D.; Dietz, J. Crypto-Economic Design: A Proposed Agent-Based Modeling Effort; Conference Talk;

University of Notre Dame: Notre Dame, IN, USA, 2014.
11. Mougayar, W. The Business Blockchain: Promise, Practice, and Application of the Next Internet Technology; John

Wiley & Sons: Hoboken, NJ, USA, 2016.
12. Conley, J.P. Blockchain and the Economics of Crypto-Tokens and Initial Coin Offerings. Vanderbilt University

Department of Economics Working Papers; Vanderbilt University: Nashville, TN, USA, 2017.
13. Metcalfe, B. Metcalfe’s law after 40 years of Ethernet. Computer 2013, 46, 26–31. [CrossRef]
14. Ayllon, T.; Azrin, N. The Token Economy: A Motivational System for Therapy and Rehabilitation; Appleton

Century Crofts: New York, NY, USA, 1968.
15. Ritchie, R.J. A token economy system for changing controlling behavior in the chronic pain patient. J. Behav.

Ther. Exp. Psychiatry 1976, 7, 341–343. [CrossRef]
16. Phillips, E.L.; Phillips, E.A.; Fixsen, D.L.; Wolf, M.M. Achievement place: Modification of the behaviors of

pre-delinquent boys within a token economy. J. Appl. Behav. Anal. 1971, 4, 45–59. [CrossRef] [PubMed]
17. Kazdin, A.E.; Bootzin, R.R. The token economy: An evaluative review. J. Appl. Behav. Anal. 1972, 5, 343–372.

[CrossRef] [PubMed]
18. Atthowe, J.M., Jr.; Krasner, L. Preliminary report on the application of contingent reinforcement procedures

(token economy) on a “chronic” psychiatric ward. J. Abnorm. Psychol. 1968, 73, 37–43. [CrossRef] [PubMed]
19. FINMA. Guidelines for Enquiries Regarding the Regulatory Framework for Initial Coin Offerings (ICOs); FINMA:

Bern, Switzerland, 2018.
20. Rooney, K. ICOs Are So 2017, Now There’s a New Term to Fundraise with Cryptocurrencies: The ‘STO’,

CNBC, 27 April 2018. Available online: https://www.cnbc.com/2018/04/27/theres-a-new-way-to-
fundraise-with-cryptocurrency-overstock-ceo-says.html (accessed on 9 May 2018).

21. Anand, M. Decoding Token Economics: Insights from Our Token Engineering & Token Economy Design
Workshop at Berlin Blockchain Week. Available online: https://medium.com/ostdotcom/decoding-token-
economics-insights-from-our-token-engineering-token-economy-design-workshop-at-cfd1a0e39421
(accessed on 6 September 2018).

22. Cong, L.; Li, Y.; Wang, N. Tokenomics: Dynamic adoption and valuation. SSRN 2018. [CrossRef]
23. Lundy, L.; John, J.; McLaverty, H.; Noor, S. The Convergence Ecosystem; Outlier Ventures: London, UK, 2018.
24. Hurwicz, L. The design of mechanisms for resource allocation. Am. Econ. Rev. 1973, 63, 1–30.
25. Maskin, E. Nash equilibrium and welfare optimality. Rev. Econ. Stud. 1999, 66, 23–38. [CrossRef]
26. Myerson, R.B. Optimal auction design. Math. Oper. Res. 1981, 6, 58–73. [CrossRef]
27. Roth, A.E. The economist as engineer: Game theory, experimentation, and computation as tools for design

economics. Econometrica 2002, 70, 1341–1378. [CrossRef]
28. Dasgupta, P.; Hammond, P.; Maskin, E. The implementation of social choice rules: Some general results on

incentive compatibility. Rev. Econ. Stud. 1979, 46, 185–216. [CrossRef]
29. Myerson, R.B. Incentive compatibility and the bargaining problem. Econometrica 1979, 47, 61–73. [CrossRef]
30. Eisenhardt, K.M. Building theories from case study research. Acad. Manag. Rev. 1989, 14, 532–550. [CrossRef]
31. Scott, N. My Talk at IT Chosun. Available online: https://steemit.com/kr/@ned/my-talk-at-it-chosun

(accessed on 22 October 2018).

https://www.icodata.io/stats/2017
https://bitcoinmagazine.com/articles/cryptocurrency-regulation-2018-where-world-stands-right-now
https://bitcoinmagazine.com/articles/cryptocurrency-regulation-2018-where-world-stands-right-now
http://dx.doi.org/10.31585/jbba-1-1-(8)2018
https://scholar.princeton.edu/markus/publications/blockchain-economics
https://scholar.princeton.edu/markus/publications/blockchain-economics
https://bitcoin.org/en/bitcoin-paper
https://bitcoin.org/en/bitcoin-paper
http://dx.doi.org/10.1109/MC.2013.374
http://dx.doi.org/10.1016/0005-7916(76)90103-8
http://dx.doi.org/10.1901/jaba.1971.4-45
http://www.ncbi.nlm.nih.gov/pubmed/16795279
http://dx.doi.org/10.1901/jaba.1972.5-343
http://www.ncbi.nlm.nih.gov/pubmed/16795358
http://dx.doi.org/10.1037/h0025439
http://www.ncbi.nlm.nih.gov/pubmed/5640000
https://www.cnbc.com/2018/04/27/theres-a-new-way-to-fundraise-with-cryptocurrency-overstock-ceo-says.html
https://www.cnbc.com/2018/04/27/theres-a-new-way-to-fundraise-with-cryptocurrency-overstock-ceo-says.html
https://medium.com/ostdotcom/decoding-token-economics-insights-from-our-token-engineering-token-economy-design-workshop-at-cfd1a0e39421
https://medium.com/ostdotcom/decoding-token-economics-insights-from-our-token-engineering-token-economy-design-workshop-at-cfd1a0e39421
http://dx.doi.org/10.2139/ssrn.3222802
http://dx.doi.org/10.1111/1467-937X.00076
http://dx.doi.org/10.1287/moor.6.1.58
http://dx.doi.org/10.1111/1468-0262.00335
http://dx.doi.org/10.2307/2297045
http://dx.doi.org/10.2307/1912346
http://dx.doi.org/10.5465/amr.1989.4308385
https://steemit.com/kr/@ned/my-talk-at-it-chosun


Sustainability 2019, 11, 167 12 of 12

32. Diamantopoulos, A.; Schlegelmilch, B.B.; Du Preez, J.P. Lessons for pan-European marketing? The role of
consumer preferences in fine-tuning the product-market fit. Int. Market. Rev. 1995, 12, 38–52. [CrossRef]

33. Zott, C.; Amit, R. The fit between product market strategy and business model: Implications for firm
performance. Strateg. Manag. J. 2008, 29, 1–26. [CrossRef]

34. Newton Partners. Token Economy Design. Available online: https://www.newtownpartners.com/
blockchain-advisory-services/token-economy-design/ (accessed on 22 November 2018).

35. Steemit. Steem: An Incentivized, Blockchain-Based, Public Content Platform; Steemit: Virginia, VA, USA, 2018.
36. Steemit. Available online: https://steem.io/ (accessed on 22 October 2018).
37. McGrattan, E.R.; Prescott, E.C. Expensed and Sweat Equity; Working Paper 636; Federal Reserve Bank of

Minneapolis: Minneapolis, MN, USA, 2005.
38. Arcange. Steemit Statistics. Available online: https://steemit.com/statistics/@arcange/steemit-statistics-

20180730-en (accessed on 22 October 2018).
39. ICOGuide. What Are the Different Types of Token? Available online: https://icoguide.com/en/blog/what-

are-the-different-types-of-token (accessed on 27 February 2018).
40. Zipf, G.K. Human Behavior and the Principle of Least Effort; Addison-Wesley: Cambridge, MA, USA, 1949.
41. Buterin, V. On Medium-of-Exchange Token Valuations. Available online: https://vitalik.ca/general/2017/

10/17/moe.html (accessed on 17 October 2017).
42. Burniske, C. Cryptoasset Valuations. Available online: https://medium.com/@cburniske/cryptoasset-

valuations-ac83479ffca7 (accessed on 25 September 2017).
43. Kilroe, J. Velocity of Tokens. Available online: https://medium.com/newtown-partners/velocity-of-tokens-

26b313303b77 (accessed on 31 October 2017).
44. Blanc, J.O. Free money for social progress: Theory and practice of Gesell’s accelerated money. Am. J.

Econ. Sociol. 1998, 57, 469–483. [CrossRef]
45. Cuofano, G. What Is Steemit? The Decentralized Social Network That Is Challenging Facebook Business

Model. Available online: https://fourweekmba.com/steemit-decentralized-social-network/ (accessed on
22 November 2018).

46. Wei, W.C. Liquidity and market efficiency in cryptocurrencies. Econ. Lett. 2018, 168, 21–24. [CrossRef]
47. Chohan, U.W. The concept and criticisms of Steemit. SSRN 2018. [CrossRef]
48. Donaldson, T.; Preston, L.E. The stakeholder theory of the corporation: Concepts, evidence, and implications.

Acad. Manag. Rev. 1995, 20, 65–91. [CrossRef]
49. Freeman, R.E. Strategic Management: A Stakeholder Approach; Pitman: Boston, MA, USA, 1984.

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1108/02651339510089792
http://dx.doi.org/10.1002/smj.642
https://www.newtownpartners.com/blockchain-advisory-services/token-economy-design/
https://www.newtownpartners.com/blockchain-advisory-services/token-economy-design/
https://steem.io/
https://steemit.com/statistics/@arcange/steemit-statistics-20180730-en
https://steemit.com/statistics/@arcange/steemit-statistics-20180730-en
https://icoguide.com/en/blog/what-are-the-different-types-of-token
https://icoguide.com/en/blog/what-are-the-different-types-of-token
https://vitalik.ca/general/2017/10/17/moe.html
https://vitalik.ca/general/2017/10/17/moe.html
https://medium.com/@cburniske/cryptoasset-valuations-ac83479ffca7
https://medium.com/@cburniske/cryptoasset-valuations-ac83479ffca7
https://medium.com/newtown-partners/velocity-of-tokens-26b313303b77
https://medium.com/newtown-partners/velocity-of-tokens-26b313303b77
http://dx.doi.org/10.1111/j.1536-7150.1998.tb03376.x
https://fourweekmba.com/steemit-decentralized-social-network/
http://dx.doi.org/10.1016/j.econlet.2018.04.003
http://dx.doi.org/10.2139/ssrn.3129410
http://dx.doi.org/10.5465/amr.1995.9503271992
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Theoretical Background 
	Token Economy 
	Mechanism Design 

	Methodology 
	Steemit Case Analysis 
	Steemit 
	Token Economy Design of Steemit 
	Token-Business Fit 
	Determining the Chance of Business Success 
	Determining Token Properties 
	Giving Tokens Intrinsic Value 
	Strategies to Raise Token Value 
	Management Strategies of the Token Economic System 
	Strategies for Token Liquidation 
	Continuous Modification of the Operational Base 


	Conclusions and Discussion 
	References

