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Abstract

This whitepaper introduces IOTA’s groundbreaking approach to tokenomics
and incentives, challenging prevalent models in the crypto space. Traditional
cryptocurrencies often rely on token-based incentives, resulting in a degradation
of civic duty and a skewed distribution of wealth. IOTA 2.0 diverges from this
trend, offering access to the network as a reward for maintaining the network,
thus creating an inclusive and accessible cryptocurrency ecosystem and making
digital autonomy a reality for a broader user base.

IOTA 2.0’s leaderless consensus eliminates fees for token holders, who in-
stead burn Mana, a resource generated by their tokens, to produce their own
blocks. By rewarding participation in the network with Mana and not the
base token, IOTA 2.0 tokenomics prevents value extraction and exploitation by
profit-motivated validators. Our approach eliminates inflation entirely, ensur-
ing a fixed token supply and preventing wealth concentration. Tying rewards
directly to the system’s utility also encourages sustained, long-term engage-
ment from early adopters, and accommodates users restricted from receiving
cryptocurrency rewards.
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Introduction

In 1993, economists from the Institute for Empirical Economic Research at the
University of Zurich asked the residents of Wolfenschiessen, a Swiss village,
whether they would vote to accept a nuclear waste repository in their com-
munity. Although the facility was widely viewed as undesirable, 51 percent
of residents said they would accept it. Apparently, their sense of civic duty
outweighed their concern about the potential drawbacks. The economists then
presented the residents with the option of receiving an annual monetary pay-
ment as compensation. Surprisingly, the financial incentive cut the acceptance
rate in half, from 51 to 25 percent [1].

The example of this Swiss village shows that cash incentives can erode an
existing sense of civic duty, a phenomenon that can be observed in many market-
leading traditional cryptocurrencies that rely on generous inflation and fees to
attract participation. In many cases, this has led to greed obscuring the tech-
nology’s moral backbone, which we believe should be to enable digital autonomy
for everyone. End-users of many such cryptocurrencies are systematically ex-
ploited and excluded, leaving them disillusioned with a technology that they
once believed to be a force of good. Moreover, the prevailing inflationary mod-
els employed in many cryptocurrencies further exacerbate wealth imbalance,
consolidating power in the hands of a few while leaving many participants dis-
empowered. Centralization of wealth and power not only goes against the core
ideology of any cryptocurrency but undermines the security and basic operation
of the system, leaving it open to corruption and tampering.

In IOTA 2.0, we take a different approach: rather than cash incentives, we
provide access to public goods as a reward for public service. We understand
that incentives remain essential in any system, ensuring fairness among diverse
actors and covering necessary costs. However, our approach transcends the
limitations of cash rewards by decoupling rewards from the IOTA token and
rewarding contributions to the system with access to the system. This access
attracts key players who want to utilize the IOTA network to its full potential,
rather than those who seek only to exploit the system for profit and nothing else.
Alongside our unique DAG-based consensus, IOTA 2.0’s access-based incentives



model enables an unprecedented set of properties. These properties illustrate
that rewarding participation with access aligns incentives with IOTA’s long-term
vision of digital autonomy for everyone. We empower participants to actively
engage with the protocol, forging a mutually beneficial relationship between
users and the technology.

No fees for token holders. IOTA’s access-based incentive scheme means
that no fees are required for token holders, which sets IOTA apart from other
distributed ledgers and addresses a significant barrier to adoption present in
many real-world scenarios. By removing token fees from the equation, IOTA
provides a system designed for everyone, regardless of transaction type or geo-
graphical boundaries.

No inflation of the IOTA token. In addition to eliminating fees for token
holders, rewarding with access also removes the need for IOTA token inflation to
support incentives. Instead, the IOTA token supply remains fixed, preventing
dilution of token holders’ funds due to inflationary rewards, the likes of which
can be seen in many large-scale cryptocurrencies.

Fairer wealth redistribution. By decoupling rewards from the base token,
we prevent the typical redistribution of wealth that can be found in systems
with token fees and inflation. In these systems, wealth flows from end-users to
validators, making the rich richer and the poor poorer.

Empowered end users. Access-based rewards empower users to engage ac-
tively with the protocol from the outset by enabling any token holder to issue
their own blocks and make use of the system. Because IOTA 2.0 has no token
fees and no inflation, this participation is possible without leaching value from
their IOTA token holdings.

Leaderless access. IOTA 2.0 consensus is leaderless, meaning that access to
write to the ledger is never controlled by a single entity. Instead of relying on
centralized entities or validators, IOTA places the power directly in the hands of
its users, allowing all token-holders to issue their own blocks and play an active
role in consensus. The leaderless DAG-based consensus of IOTA 2.0 increases
censorship resistance and minimizes value extraction by powerful validators.

Long-term commitment. Our reward scheme encourages meaningful long-
term commitment from early adopters of IOTA 2.0 technology. This is because
rewards are not simply tokens that can be cashed out to make an immediate
profit, but are tied directly to the utility of the system: access becomes more
valuable as the technology and ecosystem matures, increasing utility and de-
mand for use of the system.



Legal/regulatory flexibility. As a final note, due to rewards coming in the
form of access, IOTA 2.0 allows active participation from users who are restricted
from receiving cryptocurrency rewards for legal or regulatory reasons.

In summary, IOTA 2.0 represents a transformative approach to tokenomics
and incentives, challenging traditional models prevalent in the crypto space. In
the remainder of this paper, we will explain how our new tokenomics scheme
works, and why we believe that it will pave the way to digital autonomy for
everyone.
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The IOTA economy

Only cryptocurrencies that have well-designed tokenomics and incentive schemes
will survive in the long term, as it is economic factors that ensure their ulti-
mate success. Poorly thought-out tokenomics can leave projects vulnerable to
short-term changes in the economic environment, resulting in selling spirals and
hyperinflationary scenarios. (This is not exclusive to cryptocurrencies; it is also
a well-known phenomenon in traditional monetary dynamics [2].) Ultimately,
the results of poorly thought-out tokenomics could lead to the demise of a DLT,
given the correlation between asset price and the security of the system in Proof
of Stake (PoS)-based systems. Equally, projects without appropriate incentive
schemes may never attract the engagement required to build a robust decen-
tralized infrastructure, which can doom them to failure from the outset.

As discussed above, rewarding validators through token fees and inflation,
whilst punishing users who fund this, is the de facto tokenomics scheme adopted
by most significant players in the cryptocurrency market. This leads to corrupt
and centralized systems which leave their users vulnerable and disempowered.
IOTA’s tokenomics, however, is fundamentally different.

Before delving deeper into IOTA’s tokenomics, we must first emphasize some
of our protocol characteristics and differences from most other DLT projects.
First consider a typical leader-based blockchain with which many readers will be
familiar, as illustrated in Figure 2.1. In a leader-based DLT, a block is usually a
set of data constructed by a block issuer (a miner in Proof of Work or validator
in Proof of Stake), including a set of transactions selected from a mempool.
The end-users send their transactions to the mempool, and the block issuer
decides which transactions in the mempool will be added to the block. This
selection is done at the block issuer’s will, meaning that the block issuer can
select the transactions that pay higher fees, censor transactions as they please,
or even order transactions inside a block in a way that maximizes their financial
gain [3].

Figure 2.2 represents the leaderless approach adopted in IOTA 2.0. In our
setting, end-users issue their own blocks to a directed acyclic graph (DAG)
structure known as the Tangle, but validators still have the important roles



of deciding acceptance and finalizing transactions. Since the Tangle is a well-
structured database (in contrast to a regular mempool, which is a set of trans-
actions with no well-defined order), IOTA 2.0 validators cannot easily censor or
order individual transactions.

In this sense, the IOTA protocol is leaderless because token holders can issue
blocks containing their own transactions. Thus, users are not required to pay
validator fees to gain network access.
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Figure 2.1: Access control in traditional PoS blockchains

However, to protect IOTA from spam and Sybil attacks, we introduce a
congestion control mechanism to the block creation process. This congestion
control mechanism is based on ownership and consumption of a reward resource
called Mana which is generated by holding IOTA tokens and contributing to
consensus. It is utilized for block issuance, access to network throughput, and
protection against Sybil attacks. Thus, a user’s right to access the ledger is
defined by the amount of Mana they hold, so when we reward users with Mana
for certain actions, we effectively reward them with access to the ledger and its
functionalities. In this way, IOTA tokenomics is optimized for users who seek
to make practical use of the system. Since block issuance is regulated by the
consumption of Mana and blocks are the containers of all interactions with the
ledger, Mana, in practice, is used to power certain actions in the IOTA protocol,
from transferring IOTA tokens to executing smart contracts or minting NFTs.

Initially, Mana generated by token holders and consensus contributors will
stockpile to a certain amount. But, as Mana gains value, these stockpiles will
be sold and used. Additionally, the rewards and Mana dynamics are designed
so that Mana can no longer be stockpiled after the initial bootstrapping phase.
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Figure 2.2: Access control in leaderless DAG-based ledgers

After this phase, when the network is considered mature, Mana will be burned
quickly after its generation. Moreover, an increasingly higher portion of the
token supply will eventually be owned by users wishing to generate Mana that
they can utilize. At this stage, users will have a guaranteed share of the network
throughput by owning a certain fraction of the token supply.

2.1 A sustainable economic model

A simplified model for the IOTA economy is illustrated in Figure 2.3. The
ultimate goal of the IOTA economy structure outlined here is to provide a ledger
with high security, utility, and token value through a sustainable incentives
scheme.

Utility is multifaceted, and its meaning will evolve as the IOTA ecosystem
matures and new applications for the IOTA ledger emerge. Still, block creation
will always be the fundamental step required to interact with the ledger and
benefit from this utility. Thus, utility drives demand for Mana.

This is where our incentive scheme comes into play: since Mana can be 0b-
tained by holding tokens, delegating, or validating, any actor wishing to make
practical use of the IOTA ledger is incentivized to hold tokens and participate
in staking in this way. These activities must be incentivized since they each
play a vital role in securing the IOTA network and sustaining the value of the
IOTA token. Specifically, holding IOTA tokens, delegating, and validating all
require IOTA tokens to be purchased, which sustains the token’s value. This
directly strengthens the security of our consensus because any actor’s voting
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Figure 2.3: A model for the IOTA economy

power depends on their stake, making any malicious activity unsustainably ex-
pensive. Additionally, delegating and validating play a direct role in the con-
sensus process; hence, these actors support the network’s security. As a final
note, increased security improves the utility of the ledger; the most practical
utility relies on a secure ledger as its foundation.

Thus, an organic and sustainable dependency is created between these eco-
nomic actors. By rewarding actors with Mana (instead of the IOTA base token),



we attract and reward actors who wish to use our technology rather than drain-
ing the value of their tokens through inflationary rewards and fees. Note that
a positive feature is that IOTA does not incentivize large sell-offs of Mana due
to instabilities in the early stages of the IOTA economy’s growth; instead, early
adopters of IOTA are rewarded for not leaving the system since Mana will be
more valuable when the IOTA economy is well established and when there is a
high demand for the multitude of applications built on IOTA.

2.2 Economic actors and their roles

To participate autonomously in the IOTA economy, a user must register an
account on the ledger, which can then be used for any economic activity within
the protocol. The account is a protocol element stored on the decentralized
ledger with no association with the IOTA Foundation or other parties. A wide
range of objects and metadata can be linked to an account such that it may serve
as a form of persistent decentralized identity. However, in this white paper, we
are primarily concerned with just two assets held by an account: IOTA tokens
and Mana.

These two assets capture all the information required for an account to
participate in the IOTA economy. IOTA tokens are the ledger’s base asset,
a non-inflationary value store. IOTA tokens can be staked and delegated to
participate in consensus to earn rewards in the form of Mana. We say that
a validator stakes their tokens, while delegators delegate theirs. The technical
differences between these two processes will be introduced in section 4. Mana, on
the other hand, is earned by holding IOTA tokens and contributing to consensus.
It is spent to create blocks to modify the ledger, among other interactions with
the system.

The IOTA economy can be further understood by considering the different
classes of economic actors that account holders can embody within the IOTA
economy. The roles of these economic actors can be summarized as follows:

e Block creators are the consumers of the IOTA economy. The creation of
blocks is the fundamental action required to make practical use of the
ledger, whether transferring funds between accounts, minting an NFT, or
interacting with a smart contract. Block creation requires an expenditure
of Mana. Note that users of IOTA are empowered to issue their own blocks
using their Mana, in stark contrast to any other blockchain in which users
are at the mercy of service providers to have their transactions included
in a block.

o Token holders, as shown in Figure 2.3, lie at the boundary of access and
consensus; they rely on the ledger as a store of value. As a delegated PoS-
based system, the security of the IOTA ledger is linked to the distribution
and scarcity of the IOTA token. As such, holding tokens constitutes a role
in consensus and is rewarded with a passive generation of Mana.



e Validators play a unique role in IOTA’s consensus mechanism by executing
specific tasks that allow the entire network to agree on the ledger state.
They contribute directly to the ledger’s security and are rewarded for this
service with Mana (in addition to the Mana passively generated by holding
tokens). Our consensus scheme chooses a subset of validators to provide
the validation service within a time period referred to as an epoch; we call
this subset the epoch committee, while we define as a validator anyone who
registers to validate, regardless of whether they are selected for the epoch
committee in a given epoch (more details on the staking and validation
process can be found in Section 4).

e Delegators also contribute to consensus, albeit less directly than valida-
tors; token holders who are not interested in becoming a validator can still
contribute to consensus by delegating their voting power to a validator of
their choice (see Section 4 for more details). Delegators are also rewarded
with Mana for their contribution to active and well-performing validators
in the form of a fraction of the total amount rewarded to said valida-
tor (meaning that delegation to an offline or poorly performing validator
might not be rewarded at all).

All token holders, regardless of whether they participate in staking or del-
egation, are rewarded with Mana. An extra reward is given to delegators and
validators for their contribution to consensus. The reward given to validators
is more significant than that given to delegators. This reward difference is fair
since an active node is required to perform validation services, while delegators
do not need to maintain this node. Since delegation is an inexpensive activity,
all tokens would be staked or delegated in a perfect scenario. However, dele-
gation is not enforced to respect the token holders’ particularities, and a token
holder will always have the option to abstain from delegation.

2.3 Wealth redistribution

Wealth flow among system participants is a crucial factor contributing to the
sustainability of our tokenomics scheme. IOTA’s unique approach differentiates
it from other cryptocurrencies in this respect, thanks to a combination of no fees
being paid to validators from the base IOTA token and rewards being distributed
as an access-related secondary asset.

To illustrate the contrast with most traditional PoS-based DLTs, let’s exam-
ine a typical wealth flow. In this context, we focus on internal wealth dynamics
rather than external flows. In Figure 2.4, we present a simplified model of this
internal wealth flow. This depiction highlights two primary drivers: user fees
paid to validators and rewards distributed in base tokens. Over time, these
factors naturally increase the share of base tokens held by validators, shifting
the balance away from users.

We want to emphasize that validators certainly deserve rewards for their
valuable contributions to the system and the real-world costs they incur. How-



ever, this wealth flow tends to reduce the number of tokens held by users without
a clear lower limit.

The absence of a lower limit can be a subject of debate. Some systems have
reward mechanisms that decrease over time until they reach zero (as seen in
Bitcoin, also known as the halving of block rewards). However, the safety and
practicality of such designs need to be thoroughly verified, (as discussed in [4]).
When the transaction fee income surpasses rewards from newly minted tokens,
block issuers might be tempted to engage in questionable practices, as forking
the chain when a block collecting a large amount of fees is mined.

Thus, a provenly secure incentive scheme should ensure a continuous flow of
wealth to block issuers, theoretically allowing their share of tokens to eventually
dominate the total supply.

Users Validators

- End -

Start

Fees

Rewards in

- base token

Figure 2.4: Wealth flow in traditional PoS-based systems

On the contrary, IOTA’s wealth flow operates on a fundamentally distinct
principle. As depicted in Figure 2.5, we can see a simplified internal wealth flow
model unique to IOTA.

It’s important to note that these flows don’t involve a transfer of assets from
one type of actor to another. Instead, two distinct categories of actors receive
and burn Mana, and their holdings of IOTA tokens remain unaffected by how
they use the system. However, it’s crucial to recognize that this alone doesn’t
automatically imply that wealth redistribution is inherently beneficial.

Validators do indeed require some form of gain to incentivize their partic-
ipation. However, this profit doesn’t necessarily have to come at the expense
of token holders. We envision two potential scenarios for someone to become a
validator:
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Figure 2.5: Wealth flow in the IOTA economy

e JOTA Application Host: In this scenario, the validator is a provider look-
ing to integrate the network into their applications seamlessly without
encountering any friction from transaction fees. It’s clear that, in this
case, no wealth is extracted from token holders and transferred to the
validators.

e Mana Seller: Alternatively, a validator can be an entity interested in
selling Mana for a profit. But if token holders already possess a guaranteed
amount of Mana for their intended use, who will buy Mana from the
validator? This is where our approach becomes interesting: validators can
profit by selling Mana to individuals that in some sense are external to
the system. This can include users who periodically require additional
network access beyond what their token holdings allow or even users who
don’t hold tokens at all. This way, token holders’ wealth isn’t diminished
by design, and validators can still reap their rewards without negatively
impacting the token holders.

11
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Mana

As illustrated in Figure 2.3, Mana is the resource required to access the IOTA
ledger and update its state by creating blocks. As a spendable resource tracked
in the ledger state, Mana can also be used to power smart contracts, DeFi
applications, and other services'.

The mechanics of the Mana system can be better understood by thinking
of a user’s IOTA token holdings as a pear orchard and Mana as pears (see
Figure 3.1). Just as pears are a tangible result of cultivating an orchard, Mana
is generated proportionally to the base token holdings of each user in the IOTA
network. Let’s explore this analogy in detail:

o JOTA Tokens as an orchard: In this analogy, IOTA tokens are represented
by the orchard in which pears are grown. IOTA tokens are like the fertile
ground on which Mana can be cultivated. An orchard is a valuable asset
to own because of its potential to grow pears and the fact that suitable
land of this kind is finite. Similarly, the value of IOTA tokens is derived
from the fact that its supply is finite and it has the potential to produce
Mana.

e Mana as pears: pears represent Mana in this analogy. Just as pears are
the tangible rewards of tending to your pear orchard, Mana is the tangible
reward of holding IOTA tokens and actively participating in the IOTA
network. Pears are the edible outputs of an orchard. Similarly, Mana is
the fruit of IOTA tokens and it can be consumed to make practical use of
the IOTA ledger.

e Proportional growth: the amount of pears you can harvest is directly linked
to the size of your orchard. Analogously, the amount of Mana you can
generate is directly linked to the number of IOTA tokens you possess. The

1For instance, our L2 smart contracts use as gas either a native asset from L1 or an L2
token. For each IOTA Smart Contract (ISC) chain, deciding on the asset to be used is a
configurable choice, thus making it possible to have ISC chains in which Mana is used to pay
for execution.
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more land you cultivate, the more pears you can harvest, and the more
IOTA tokens you hold, the more Mana you can generate.

o Active participation: just as an orchard owner can improve their pear yield
by caring for their land, IOTA users can generate more Mana through
active engagement with the network. This engagement might involve vali-
dating transactions or contributing to the network’s security by delegating
voting power, both activities that benefit the IOTA ecosystem.

e (Generation of value: in the analogy, pears have value since the farmer can
either eat those pears or sell them. Similarly, Mana will have value in the
TIOTA network and serves as an incentive to users’ contribution and active
participation.

In summary, the analogy of Mana generation and pear harvesting through land
ownership illustrates the concept of proportionate resource generation in the
IOTA protocol. Just as owning more land allows you to cultivate more pears,
holding more IOTA tokens and actively participating in the IOTA network will
enable you to generate more Mana.

’:‘g" = |IOTA Tokens & = Generated Mana

Figure 3.1: Mana as a pear orchard

Demand for Mana is driven by its utility within the IOTA protocol and the
promise of future utility that will be created as the IOTA ecosystem develops
and new applications emerge. As Mana can only be generated through holding
tokens, delegating, or validating, demand for Mana drives demand to participate
in these productive activities, further strengthening the IOTA protocol. The role
of Mana in the IOTA economy can be further understood by considering how
it is obtained and used, as we shall outline in the remainder of this section.

13



3.1 Obtaining Mana

Mana can be obtained in different ways. It can be generated by holding IOTA
tokens, earned for participation in consensus (as either a delegator or a val-
idator), or received from other Mana holders.? In any of these cases, Mana is
generated at the protocol level; it is not distributed or allocated by the IOTA
Foundation or any other entity.

Mana generation by holding IOTA tokens

Mana is constantly generated over time by holding IOTA tokens. The Mana
generated by holding tokens is not allocated automatically and periodically by
the protocol to avoid excessive and purposeless updates to the ledger state. This
Mana will only be accounted for in the ledger when the output holding those
IOTA tokens is consumed. You can think of unspent outputs as having Potential
Mana attached to them because they will generate actual Mana whenever they
are spent. Potential Mana is not explicitly stored anywhere but can be easily
calculated from the ledger (specifically, from the set of unspent outputs).

[ S S R

- Mana generated by
holding tokens

Time

Figure 3.2: Mana generation by holding IOTA tokens

The amount of Mana generated is given as follows:

Mana Generated = IOTA Value of Inputs x f(Time Held), (3.1

2A Mana marketplace will not be developed by the IOTA Foundation in the foreseeable
future. However, Mana can be sold and purchased in third-party applications or exchanges
like any other asset in our ledger.

14



where Time Held represents the difference in timestamps between the trans-
action that generated the inputs and the transaction that consumes it. The
function f is designed to prevent an excessive accumulation over time, making
Mana stored for long periods less valuable® (see Figure 3.2). We discuss more
details of how Mana is handled and the exact formulas used in Appendix A.

The concept of Mana being generated by holding IOTA tokens can also be
extended to other on-chain assets (such as NFTs) if these assets also include
deposited IOTA tokens. Holding these assets will generate Mana for the user
at a rate proportional to the user’s IOTA tokens deposited according to (3.1).

To understand how Mana generation happens in more detail, consider Fig-
ure 3.3, which illustrates a generic transaction payload. Note that the figure is
merely an illustration and does not reflect the exact content of a transaction as
implemented in IOTA. Each consumed input yields Mana based on its IOTA
value and the time it has been held. In the example above, the total amount of
IOTA tokens in the inputs is 6, the same amount of IOTA tokens in the outputs.
Analogously, the amount of Mana stored in the inputs is 3, and the potential
Mana attached to the inputs (not shown in the image since it’s not explicitly
part of the transaction but of the inputs themselves) is 2. This results in a total
of 5 Mana to be sent to other accounts or to be stored in new outputs.

Mana Generation by Delegating and Validating

Mana is also rewarded for participating in consensus via delegation and vali-
dation. While these rewards are not directly derived from IOTA tokens, the
reward amounts are part of the information locally tracked by nodes so that the
corresponding Mana can be claimed individually by all reward recipients. All
matters related to staking and rewards will be discussed further in Section 4.

Purchasing Mana

As explained above, Mana is passively generated by holding IOTA tokens and
contributing to consensus. Nevertheless, any user who requires additional Mana
can purchase it, and users who do not wish to hold IOTA tokens for any reason
can purchase Mana directly from someone else instead. To do this, the Mana
seller must communicate with a Mana buyer to construct a transaction in which
the buyer transfers tokens to the seller in exchange for stored Mana transferred
by the seller. Alternatively, buyers and sellers can use third-party applications
or exchanges to transact. We emphasize that the IOTA Foundation will not
provide the structure for a Mana market in the foreseeable future; however,
Mana is a resource like any other that lives in the ledger, thus not presenting
any conceptual impossibility of being traded.

3In practice, the function f corresponds to periodical decay factors applied to a constant
generation rate over time
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Figure 3.3: A generic transaction payload

3.2 Spending Mana

Contrary to how ledger access is managed in blockchains, block creation in IOTA
is not reserved for a select group of validators or miners. Instead, any IOTA
account holder can use their Mana to create blocks autonomously. Furthermore,
users do not pay this Mana to other powerful actors to create blocks on their
behalf as in fee-based systems; instead, they use their Mana in the protocol to
take advantage of useful functionalities without intermediaries.

Specifically, Mana is burned each time a block is created, meaning it is
subtracted from the Mana balance of the block creator. The network’s conges-
tion levels determine the amount required to be burned, and nodes dynamically
regulate this amount as the blocks are received. A detailed description of this
congestion control is out of the scope of this document, but the interested reader
can find more information about this topic in [5]. The main difference between
a Mana-based system and a traditional fee-based one is that users can interact
with the ledger and issue blocks without spending IOTA tokens. Furthermore,
their Mana generation is proportional to their IOTA token holdings, meaning
that (on average) a user can reserve a share of the network throughput accord-
ing to their fraction of the IOTA token supply 4. Thus, a single IOTA token

4During periods of low network activity, a user might obtain a larger share of throughput
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investment guarantees a specific throughput for as long as the user wants.

Figure 3.4 illustrates a simplified outline of the block structure, showing
generation of Mana from a generic payload (for example, a simple IOTA to-
ken transfer) and the burning of Mana due to the creation of the block. This
dramatically simplifies block creation from the user’s perspective, providing in-
frequent ledger users with a simple means of transferring crypto assets without
expressly having to acquire Mana and without paying fees to other network
users to provide block issuance on their behalf.

Block

Payload —— > Generated Mana
Mana Burn —— > Burned Mana
AN
\/\/\/\/\__.

Figure 3.4: A simplified illustration of a block containing a generic payload to
add to the ledger. Mana generated by the payload can be credited to specified
accounts, and the Mana burned is debited from the block creator’s account.

3.3 Particularities of Mana dynamics

Three primary factors impact the price and supply dynamics of Mana:

e The rate at which Mana is generated from holding tokens and participating
in staking.

e The rate at which the global Mana supply is decayed.

e The rate at which Mana is burned to create blocks to make practical use
of the distributed ledger.

Firstly, consider the generation rate of Mana from held tokens and from
staking and delegating. Protocol parameters determine each of these generation
rates, and increasing those rates will increase the Mana supply, which can lead
to a decrease in the Mana price. However, with a significant abundance of Mana

than the guaranteed level.
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in the system, it becomes cheaper for actors to congest the network, which would
increase the Mana burned per block. Thus, we consider the Mana generation
rate a scaling parameter that dictates the Mana supply but does not affect the
system’s usability.

The second parameter that controls the dynamics of Mana is the global decay
rate, which is also set by the protocol. Decaying Mana encourages spending and
discourages hoarding of Mana, which is similar to the effect of increasing Mana
generation and reward rates over time: both approaches decrease the value of
hoarded Mana over time. The larger the decay rate, the smaller the total supply
of Mana will be. However, unlike in the case of generation rate, decay impacts
the qualitative behavior of the system. A decay rate set too low might not
incentivize Mana spending at all, whereas a decay rate set too high would make
the users’ Mana too dependent on their amount of IOTA tokens and almost
independent of the time for which those tokens are held. Thus, we consider the
decay rate as an important parameter, which profoundly impacts user behavior.
Interested readers can find technical details of how Mana decay is implemented
in a non-gameable way in Appendix A.

The final and least controllable aspect of Mana dynamics is the burn rate of
Mana due to the creation of blocks. The Mana cost required to issue a block is
an adaptive value that increases during high congestion periods and decreases
during low congestion. This reference Mana cost has some impact on the total
burn rate of Mana. Still, the burn rate primarily depends on the demand for
block creation and ledger resources, as well as on the myriad factors that affect
the perceived value of Mana at any given moment. As such, the burn rate
is difficult to predict or control. However, as demand increases, the reference
Mana cost increases, and so does the burn rate until we reach an equilibrium
point at which the burn rate equals the generation rate.

It is out of the scope of this document to provide a deep analysis of the mon-
etary equilibrium points of the system, but simulations point to an equilibrium
in the Mana generation and burn rates in all studied scenarios. Naturally, this
equilibrium point changes quantitatively depending on how the protocol param-
eters are set, which means that the Mana spent per block tends to be dictated
by the protocol parameters. However, the Mana spent per block is not a direct
measure of the price of a block, since the Mana supply can also substantially
change with protocol parameters; what would actually be a good measure of it
is how much (in fiat value) one is willing to pay for the Mana cost of a block.
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4

Staking

Our incentive model includes a staking mechanism (which requires the valida-
tor’s tokens to be locked) and a delegation mechanism (which leaves the delega-
tor’s tokens unlocked and free to be spent), native to the protocol. When there
is no need for differentiation between them, we call both mechanisms staking in
a more general manner. Some points make this an exciting and desirable mech-
anism to be included in an incentive scheme of a DLT, which are summarized
below:

1. Permissionless participation. Our mechanism is designed in such a

way that any party is free to participate in staking (with no minimum
stake needed) and is rewarded accordingly (see next point).

. Fairness in rewards. Our reward function is designed so that all staking

participants are compensated fairly according to their contribution to the
successful functioning of the system (see Appendix B).

. Commitment to the security of the network. Our validator setup

requires staked tokens to be locked up (and incentivizes this through in-
creased rewards compared to delegating), which makes the protocol less
susceptible to exploits since it tends to stabilize the voting power distri-
bution and obliges validators to bear a financial risk when engaging in

misbehavior?.

. Liquid delegation. Our delegation system does not require the locking

of tokens. This allows token holders who aren’t willing to perform the
computational job of a validator to also commit to the functionality and
security of the network (albeit to a lesser extent) while still having their
tokens unlocked (see Section 4.3).

LOne of our design principles is that only objectively measurable misbehavior (i.e., behavior

that we can be sure is deliberately malicious) can be punished with slashing. In our case, we
have introduced the possibility of slashing Mana to the protocol.

19



5. Shared security between layers. Our staking system allows for funds
in Layer 2 to participate in the security of Layer 1, by delegating the voting
power that would otherwise be locked in IOTA Smart Contract chains. By
enabling delegation of funds participating in Layer 2, the success of o