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Full disclosure: This document is intended for education purposes. Projects mentioned do 
not signify the support of any projects and nothing mentioned is investment advice.  Please 

use the information at your own risk.  I am not forcing golden facts into you.  That being said, 
all information at the time of publication is true, referencing the academic research done.  

 
 

This case study is not sponsored by MakerDAO, no funding was received for any projects 
mentioned.  This is an objective independent research report.  

 
 

Summary 
This report shares about MakerDAO and its token economics mechanism model.  
 
MakerDAO is a 2-token ecosystem built on Ethereum. There is DAI, a stable coin pegged to 
USD, and MKR, a governance token to govern how DAI is managed. MakerDAO is backed 
by collateral using a smart contract, CDP.  
 
As a decentralised ecosystem, the rules of the ecosystem, as well as the automated and 
non-automated mechanisms, have to be clearly defined. This paper will share how 
MakerDAO has designed the economics of the token ecosystem and how it ensures the 
robustness amongst the decentralised participants.  
 
Section 1 is a high-level introduction to MakerDAO and what its objectives and use-cases 
are in the decentralised finance (DeFi) industry. Section 2 recaps what mechanism design is, 
and what the factors are. Section 3, 4 and 5 will go in-depth on how MakerDAO designs its 
token economics according to the 3 sections of mechanism design: governance, 
non-financial incentives and structure. Section 6 concludes this report.  
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1.Introduction to MakerDAO 
 
MakerDAO is a volatility minimisation system that uses the concept of collateralised debt 
obligation (CDO). In MakerDAO, CDO is known as collateralised debt positions (CDP) .  1

 
MakerDAO is a DAO  based platform that contains two tokens. The two tokens in the 2

ecosystem are MKR and DAI, where MKR is the governance token and DAI is the currency 
token. MKR (and its holders) govern DAI and its stability.  
 
In general, MakerDAO is a smart contract platform built on ethereum. The smart contract 
creates DAI tokens using collateral. These collaterals are digital assets on a blockchain, e.g. 
Ether. In the near future, other types of digital assets can be used as collateral too, e.g. 
gold-backed digital assets.  

Objectives of MakerDAO 
The objective of MakerDAO is to be a global currency that is governed in a decentralised 
way, through autonomous feedback mechanisms and incentive mechanisms. 
 
It also sees itself as an underlying enabler towards decentralised finance (DeFi) in the 
financial market. One issue with the current financial market is that it is opaque and limited in 
access. With MakerDAO and DeFi, it is possible to increase the efficiency of financial 
markets through a decentralised and transparent currency.  
 
More on how MakerDAO enables DeFi can be found in the next few sections.  

How It Works 
Firstly, how does MakerDAO work?  
 
The smart contract currently uses Ether, through collateralised debt positions (CDP), to 
create DAI tokens. These DAI tokens are thus backed by these on-chain collateral (Ether). In 
MakerDAO, the ecosystem is always over-collateralised by at least 150% , so the value of 3

the collateral is always greater than the debt.  
 

1 CDP: digital asset that is added into the MakerDAO ecosystem. It holds collateral assets deposited 
by the user and permits the user to generate DAI. Generating DAI accrues debt. This debt can be 
paid anytime or when the owner wants to withdraw their collateral (CDP).  
2 A DAO is a decentralised autonomous organisation, where no central entity owns the ecosystem, 
nor governs it. It is governed in a decentralised way, both with machines (automation) and humans 
(non-automation). 
3 Currently, under the single collateral system, one can borrow 66% of the Ether collateral (or that 
MakerDAO is always over-collateralised by at least 150%). Read more at https://cdp.makerdao.com.  

 

https://cdp.makerdao.com/
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MakerDAO enables anyone to leverage digital assets (e.g. Ether) to general DAI. Then, like 
any other currencies, DAI can be freely spent.  
 
Another way to look at it is that new DAI tokens are minted when a user stakes their digital 
asset (Ether) with MakerDAO’s smart contract. They can use DAI tokens freely in the 
ecosystem. Why would they do that, instead of just using Ether as the currency token? That 
will be shared in the next few sections.  
 

Collateral Types in MakerDAO 
What are the collateral types in MakerDAO?  
There are two types: single collateral vs multi-collateral.  
 
The current model of MakerDAO is a single-collateral model. DAI is backed only by Ether 
(via pooled-ETH ). That means, the CDP keeps the user’s Ether and generates new DAI.  4

 
In the near future, the collateral will move towards a multi-collateral model. This is to hedge 
against massive fluctuation in any single digital asset. This uses the similar concept of 
“basket of goods” to measure a country’s purchasing power, “basket of reserve currency” to 
back a country’s national currency or “basket of companies” in a financial portfolio. The goal 
is to reduce the risk of any sudden movement in a specific variable.  
 
That being said, it is a challenge to design the token economics of the ecosystem and 
launch a close-to-perfect model. Hence, the goal is to include more digital assets in the 
collateral as MakerDAO ecosystem continues to grow and the ecosystem is being tested in 
the real market.  

Tokens in MakerDAO 
MakerDAO uses a two-token model in its ecosystem. This is because each token has a 
specific objective and function.  
 
DAI is the token with a money function, and it acts as a form of currency. It is a form of 
payment (via DeFi), store of value (1 DAI is pegged 1 USD)  and unit of account (1 DAI is 5

pegged 1 USD).  
 
DAI is also known as a “stablecoin”, where it is pegged to 1 USD. The value is backed by 
collateral on-chain via CDP. It is completely decentralised; anyone who wants to own DAI 
can buy it on exchanges or stake Ether for DAI.  
 

4 Pooled-ETH (PETH) is created by pooling Ether into a smart contract. A user sends ETH into the 
smart contract. The smart contract then generates PETH in return. The purpose of using PETH is to 
act as a buffer. If the market for Ether crashed, the CDP would retain a higher value of collateral than 
debt by changing the supply of PETH. This is automated by the smart contract.  
5 The goal is to peg 1 DAI to 1 USD, but the value fluctuates depending on the market. Read more at 
https://medium.com/coinmonks/dai-is-not-1-dollar-470c5e00abd4  

 

https://medium.com/coinmonks/dai-is-not-1-dollar-470c5e00abd4
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MKR is a token with a utility function, and it acts as a form of governance in the MakerDAO 
ecosystem. MKR holders are part of the decentralised governance for DAI. They are 
responsible in the decision making process. They can vote and have a say on issues and 
proposals in the ecosystem. MKR tokens are created or burned  in accordance with price 6

fluctuations of the DAI coin in order to keep it as close to $1 USD as possible. MKR has a 
value, and the value is determined by market forces, e.g. demand and supply of MKR 
tokens.  
 
Table 1 shows the comparison between 2 tokens.  
 

Table 1: DAI vs MKR Tokens  

Variables DAI MKR 

Token Function  7 Money Utility 

Purpose Stablecoin Governance  
Holders are responsible in 
decision making process 
and can vote on issues or 
proposals in the ecosystem 

How is value derived On-chain collateral backed, 
e.g. digital assets (for 
example, Ether) 

Market forces through 
demand and supply of MKR 
tokens via exchanges 

How is supply created When someone creates new 
DAI through CDP or burns 
DAI through withdrawing 
CDP 

Created or destroyed in 
accordance with price 
fluctuations of the DAI, to 
keep it as close to $1 USD 

 

MakerDAO in DeFi 
DeFi is decentralised finance. DeFi hopes to transform the financial landscape by bringing 
transparency, speed and accessibility to the industry. It is not about a radical change, but to 
introduce new use-cases, new products and improve efficiency using new technology. 

Who uses MakerDAO in DeFi?  
Currently, more than 50% of DeFi projects are built on DAI . DAI plays the role as a lending 8

solution in the DeFi space.  
 

6 A token that is burned refers to the token being destroyed and removed from circulation, decreasing 
the supply of tokens in the ecosystem. To burn tokens, the token’s signature is put into an irretrievable 
wallet, where no one can have access to and are rendered unusable.  
7 4 types of token functions: https://www.economicsdesign.com/token-functions/  
8 Via https://defipulse.com/, accessed on 11 September 2019 

 

https://www.economicsdesign.com/token-functions/
https://defipulse.com/
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● Loom Network : Loom Network is looking at creating multi-chain collateralised assets 9

using products like MakerDAO . MakerDAO is looking to collateralise multiple assets 10

in the CDP, but what about other digital assets (e.g. other cryptocurrencies) that are 
not on Ethereum platform? What about other valuable digital assets on other 
blockchains? Loom Network seeks to solve the multichain-interoperability issue.  

● Airtm: a platform that helps people access dollars and protect savings from 
devaluation. DAI is one of the peer-to-peer payment methods, and will be adding DAI 
in Airtm wallets for direct transfers.  

● Ripio: on/off ramp from fiat to DAI, to allow people in Latin America access crypto.  
● CoinDirect: support for DAI in on/off ramp between Africa and Europe.  
● Wirex: spend DAI via debit card. 

 

2.Mechanism Design in Token Economics 
Mechanism design defines the rules of the ecosystem. These rules exist in 2 forms:  

● automated via smart contracts, code or algorithms  
● non-automated, which requires a level of human intervention and participation  

 
The token economics model  has many factors that are worth pondering upon when 11

designing the mechanisms. However, it is important to remember that not all factors are 
equally relevant to your decentralised ecosystem. Some are more important than others. It 
all depends on your token function, token use-case, business model and more.  
 
The 3 main factors of mechanism design are 

1. Governance  
2. Non-financial incentives  
3. Structure  

Governance  
Governance looks at how decisions are being made and how problems are going to be 
resolved. Back to the topic on incomplete contracts, there are many unforeseen issues that 
might happen but is not stated in the “rules of the ecosystem” (aka mechanism design). 
Hence, governance is part of the mechanism model to make decisions and resolve issues.  
 
How decisions are made is the consensus protocol. This is usually non-automated.  

9 Loom Network is discussed in the previous report. Access it here: 
https://www.economicsdesign.com/portfolio/loom-network/  
10 Imagine offering financial loans from a combination of digital assets like cryptocurrencies. But since 
some projects are on various chains, Loom Network enables the multichain linkages to collateralised 
various asset types: 
https://medium.com/loom-network/enabling-the-next-generation-of-decentralized-finance-with-multich
ain-collateralized-assets-c6008028f041.  
11 Token Economics model reference: 
https://www.economicsdesign.com/portfolio/economics-engineering/  

 

https://www.economicsdesign.com/portfolio/loom-network/
https://medium.com/loom-network/enabling-the-next-generation-of-decentralized-finance-with-multichain-collateralized-assets-c6008028f041
https://medium.com/loom-network/enabling-the-next-generation-of-decentralized-finance-with-multichain-collateralized-assets-c6008028f041
https://www.economicsdesign.com/portfolio/economics-engineering/
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How problems are being resolved is the resolution mechanism. This is usually automated 
with smart contracts.  

Non-Financial Incentives 
Token economics is all about incentives. Beyond financial incentives like financial rewards, 
non-financial incentives play an important role in mechanism design. This includes how 
voting on issues is done (the mechanism of voting) and how the ecosystem allocates 
resources.  
 
How voting is done is the voting protocol. This is usually non-automated.  
How the ecosystem allocates resources is the allocation mechanism. This is usually 
automated with smart contracts.  

Structure 
Structure of the mechanism looks at how participants transact with each other and how the 
ecosystem collects information in a decentralised and fair manner, to connect the off-chain 
with the on-chain world.  
 
How participants transact with each other is the bargaining protocol. This is usually 
non-automated.  
How the ecosystem is connected to the off-chain world is the community information. This 
is usually automated with smart contracts.  
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3.Governance  
In the 2-token model of MakerDAO, governance is clearer as MakerDAO has a governance 
token, MKR. That being said, the mechanism being making decisions and resolving issues 
are not as easy as simply holding on to MKR tokens.  

Decision making protocol 

Emergency oracles  
The governance process chooses a set of emergency oracles, who has the ability to trigger 
an emergency shutdown. The emergency oracle is part of the emergency shutdown 
mechanism. It allows the platform to survive against issues like run on bank, sudden instant 
devaluation of the collateral, etc.  

Decisions to be made 
MKR holders can make decisions on issues like  

● Trigger an emergency shutdown  
● Add new CDP type  
● Modify existing CDP type  
● Modify DAI saving rate  
● Choose set of price oracle 
● Choose set of emergency oracle  

Risk Parameters  
The risk parameters are governed by MKR holders  

● Debt ceiling  
● Liquidity ratio 
● Stability fee 
● Liquidation penalty  
● Auction duration  
● Auction step size 

Elect Active Proposal 
Linked to the resolution mechanism, MKR holders can reach consensus on an active 
proposal. The proposal is then empowered by a smart contract to modify internal variables 
on the platform.  

Resolution mechanisms 
What happens when things do not go as planned? MakerDAO has some solutions and 
resolution mechanisms in place.  
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CDP Fails 
If CDP fails, new MKR tokens will be used to back DAI. There will be a total of 1 million MKR 
tokens in existence.  

Emergency shutdown  
Directly enforce target price to holders of DAI and CDPs. A 3-steps emergency protocol is 
created.  

1. The emergency shutdown is triggered by MKR voters or the emergency oracle 
selected by Maker governance. CDP users will withdraw their assets. What 
happens? (1) Stop CDP creation and manipulation. (2) Freeze price feeds at a fixed 
value that’s used to process proportional claims for all users. (3) CDP users are able 
to immediately withdraw the net value of collateral in their CDP.  

2. Post-emergency shutdown auction processing. A timer is needed to allow 
pre-existing collateral auction to finish. The auction processing period is set by the 
maker governance to be longer than the longest collateral auction duration.  

3. DAI holders can claim remaining collateral with their DAI, directly at a fixed rate. 
There is no time limit for when final claim can be made. In multi-collateral model, DAI 
holders can get proportional claim to collateral types according to the collateral 
portfolio.  

DAI Savings Rate Adjustment  
This mechanism is used when MakerDAO uses multi-collateral CDPs. Prices deviate in the 
short-run. To deal with this, the DAI savings rate chances to reduce price instability. The DAI 
savings rate is a global system parameter that affects how much DAI holders can earn in 
return on their holding over time and base borrowing costs for generating DAI from CDPs.  

Proposal Contracts 
The MKR token holders will cast votes to elect a proposal as active. Proposals are executed 
once gaining approval by the MKR voters. The changes are applied immediately to the 
internal governance variables, then proposal contract wipes logic and not re-used. 
Modifications are delayed for 24h until the proposal contract takes effect. This is to protect 
the platform against malicious governance proposal that harms the system.  

Malicious Hacking  
Malicious hacking can attack against the smart contract infrastructure. In the worst case 
scenario, all the collateral are stolen. Smart contract security are in place in MakerDAO and 
underwent security audits. The smart contract also requires formal verification to prevent 
hacks from happening.  
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Black Swan Event 
One issue is the risk of black swan events. They are rare but significant events that impact 
the ecosystem negatively. CDP collateral has a debt ceiling that is allowed to grow over 
time, and the ecosystem is always over-collateralised.  

Pricing Errors  
Since information comes from oracles and there could be technical issues on mispricing 
error or market factors that affect the value of DAI, this would impact the MakerDAO 
ecosystem and internal variables. The Maker community has a large capital pool to act as 
Keepers of the market, to maximise rationality and market efficiency to allow DAI to work 
despite market errors.  
 
Keepers are incentivised by profit opportunities to contribute to decentralised system. They 
also trade DAI around target prices.  
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4.Non-Financial Incentives 
MakerDAO has various incentives to align the incentives of all participants to ensure that 
DAI is stable, with respect to USD. Whilst MKR tokens are part of the governance 
mechanisms, there are more considerations to designing them as incentives.  

Voting Protocol  
How voting is done, what is the purpose of voting, what types of voting are there?  
 
MKR tokens are used to vote on issues. 1 MKR token = 1 vote. These issues include 
determining the stability fee (on single-collateral) or DAI savings rate (multi-collateral).  

Vote Types 
There are 2 types of votes available:  

● (Time-limited poll vote) Governance polls: a signal vote to establish soft consensus 
on important matters and gauge the sentiment of potential risk parameters 

● (Continuous approval voting) Executive vote: execute “hard” and definite changes to 
the system  

Time Limited Governance Polls 
The governance poll is used to achieve a rough consensus in the governance community 
before votes are casted, since votes incur gas fees . Thus, the outcome of voting is already 12

known. The voting process itself is not decision making, but a way to security implement 
decisions that is made into the system.  

Continuous Approval Voting  
MKR holders have to maintain the health of the MakerDAO ecosystem, stability of peg and 
defend against bad proposals. MKR tokens are used to vote for proposals that are beneficial 
and will be implemented into the ecosystem.  
 
The continuity of staked votes continuously challenges and reinforces the status quo of the 
system. Proposals will be compared to the majority vote between the new desired proposal 
against the most recent successful proposal. Old proposals are deleted and wiped away, so 
changes to old successful proposals need to be submitted with changes. The system is 
continuously active, which requires continuous governance. New proposals can be 
submitted at anytime by any MKR token holders.  

12 Gas fees are fees payable for each transaction on Ethereum. It is exists to avoid spamming the 
network with multiple small transactions. Miners get to keep these fees when they process or validate 
the transactions.  
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Votes Calculation 
How are votes calculated? It is weighted by the amount of MKR that votes for a proposal. 
E.g. 50 stakeholders hold 600 MKR and vote proposal A. 100 stakeholders hold 400 tokens 
and vote proposal B. A wins by 60% since 60% of the total votes are gone to proposal A. 
(600/(600+400) = 60%)  

Voting Contract 
The voting contract uses a simple smart contract mechanism. It locks up MKR and is 
controlled through hot or cold wallets to ensure the safety of the staked MKR. The cost 
involved is the gas payable when a vote is casted.  
 
A proxy contract can also be created to provide additional security benefits. For instance, 
proposals can be voted with MKR from a cold wallet through a hot wallet to get a sentiment 
of the issue. Then, the MKR will be returned to the cold wallet and no fees are required.  

Allocation Mechanism 

Smart Contract 
The smart contract that governs the creating and burning of DAI creates an autonomous 
feedback mechanism through: 

● Generate DAI from collateralised CDP 
● Deposit collateral  
● Pay debt and stability fee  
● Withdraw collateral and close CDP  

 
The smart contract holds collateral assets (Ether) and allows the user to generate DAI. The 
user can exchange their collateral asset back after repaying the debt accrued and the 
equivalent amount of DAI.  

Stability Fee 
The stability fee alters the cost of creating DAI. it is a variable like interest rates on a loan.  
 
The Maker smart contract collect a stability fee calculated against DAI withdrawn against the 
collateral held in a CDP. People get to vote on the stability fee (refer to governance risk 
parameters section).  
 
Users pay the stability fee when they want to pay the debt by returning DAI to CDP. The fee 
is charged proportional to the amount of DAI returned. The amount can be paid in DAI or 
MKR.  
 
This risk parameter is used to manage supply and demand for DAI during negative growth 
periods. When the demand for DAI decreases, the fees associated with minting new DAI 
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increases. More users will want to repay the CDP (debt) and DAI is burned. This reduces the 
DAI available and increase the prices of DAI. When the fees increase, it is also more 
expensive to create new DAI, which increases the prices of DAI once again.  
 
The fee is calculated on a continuous basis using a continuous compound formula: 

. The collected fees are then burned.(e)  PP rt −    
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5.Structure 
MakerDAO focuses on transparency and decentralisation. Hence, the structure of the 
economics mechanism needs to be clear and easily understood. This is especially important 
as part of the governance token, MKR.  

Bargaining Protocol 

Auction Types 
There are 2 types of auctions in MakerDAO when undergoing an emergency shutdown and 
liquidation: 

● Debt auction: when CDP becomes under-collateralised, a reverse auction is created 
to sell MKR for DAI 

● Collateral auction: collateral from CDP is sold through an auction during liquidation. 
This is to ensure that the debt owned by the CDP is covered and to give the CDP 
owner the best price for their excess collateral refund.  

Liquidation Penalty 
The liquidation penalty determines the maximum DAI raised from a collateral auction. This is 
used to buy MKR and remove it from the supply. The excess collateral is returned to the 
CDP owner. Think of this as a stock buyback in a company, to reduce the stock available 
and increase the prices of stock.  

Liquidation Penalty (Single Collateral DAI) 
In a single-collateral DAI model, the liquidation penalty buys and burns PETH to increase the 
PETH to ETH ratio.  
 
The protocol for liquidation is as follows: 

1. Defaulted CDP is closed by a Keeper. CDP assets are sent to a smart contract (LPC) 
and the CDP assets are for sale.  

2. Liquidation penalty AND stability fee are applied to the DAI-denominated loan 
3. LPC removes PETH collateral to satisfy the outstanding debt  
4. CDP owner can remove their remaining collateral. They receive the value of the 

leftover collateral minus debt, stability fee and liquidation fee.  
5. The seized PETH is for sale.  
6. The DAI earned from PETH sale is burned and removed from the supply 
7. If there is insufficient DAI from sale, PETH is drawn from the pool and offered for 

sale. But this negatively impacts the ETH:PETH ratio.  

Liquidation Auction (Multi Collateral DAI) 
A liquidation auction will be used when MakerDAO moves to multi-collateral DAI.  
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High-Level Understanding 
High-level understanding: let’s say the CDP is valued at 500 DAI. MakerDAO buys the 
collateral of the CDP and sells it via an automatic auction.  
An auction is used to raise 500 DAI. Each bid increases the CDP by 10 DAI. The bid 
reaches 500 DAI. (This is to have enough DAI to cover the CDP debt.)  
Now, it switches the auction mechanism to reverse auction. Now, CDP is auctioned by 
dropping the price. CDP starts at 500 DAI and each time period, it decreases the CDP by 10 
DAI. It stops when someone decides to buy it.  

Technical Explanation 
MakerDAO will buy collateral of a CDP and sell it in an automatic auction. The auction will 
determine the price of the CDP by market forces, since prices are unknown. The system will 
raise enough DAI to cover the CDP debt. This is done by diluting the supply of MKR token 
and sell it to bidders in an auction format.  
 
Collateral of the CDP is sold, where proceeds up to the CDP debt amount plus liquidation 
penalty will be used to buy MKR and remove it from the supply. This counteracts the MKR 
dilution in the previous stage.  
 
When enough DAI is raised via the auction to cover the CDP debt and penalty, the auction 
switches to reverse auction to sell as little collateral as possible. Leftover collateral will be 
returned to the original owners.  

Community information 
How does MakerDAO gather decentralised information from the community, what it does 
and how it affects the closed-loop token ecosystem?  

Price Oracles 
A set of trusted price oracles are chosen by MKR voters. It provides real-time information 
about the prices of collateral assets.  

Continuous Dynamic Rebalancing 
With multi-collateral DAI in the future, oracles and algorithms will be used to adjust the 
stability fee to get the $1 USD peg. Smart contract is triggered and affects the stability fee 
when DAI is trading above or below $1 USD. This works in a semi-automatic manner, as 
MKR token holders can also have a say on the stability fee.  

DeFi Partners as Oracle Feeds 
Feeds are bots run by individuals to publish prices of assets in real time. Using DeFi 
partners as oracle feeds, it provides both pseudonymous feeds but the reputation of the 
partners are also being staked, reducing the risk of false information.  
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For now, the DeFi potential partners are 0x, dYdX, Set Protocol and Gnosis. These partners 
will be confirmed into the MakerDAO ecosystem after an executive vote.  

Oracle Governance 
Oracle governance framework is a proposal to define the rights and responsibilities of the 
governance mechanism. It includes: 

● Defining criteria for selecting new Feeds 
● Defining criteria for selecting new Oracles 
● Adding and removing Feeds 
● Adding and removing Oracles 
● Identifying performance metrics for Feeds and Oracles 
● Selecting the Oracle price sensitivity parameters 
● Selecting the Oracle Security Module (OSM) delay parameter 
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6.Conclusion  
Although the MakerDAO ecosystem is known as a stable coin that is pegged to the USD, it 
is ultimately a decentralised monetary platform that is transparent. It might seem to stick to 
the USD in terms of valuation, but the ecosystem in place is far more robust with both 
automated and non-automated mechanisms.  
 
This is just the layer 1 of the possible enhancement to the financial industry moving forward. 
There are plenty of use-cases of DAI in DeFi applications that can really unlock constraints 
in the fintech industry.   
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