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Bitcoin allows us to send money directly 
peer to peer and store value. Yet the real 
test of these new technological principles 
is if different business models, applicati-
ons, and complete ecosystems can be built 
upon them.

In part 1 we analyzed Bitcoin and learned 
about the fundamental building blocks that 
blockchains created:

• A new form of digital organization that 
runs autonomously outside of existing legal 
structures

• Digital money that is secured and run by 
this digital autonomous organization

• A new application platform that can run 
applications and organizations

• Tokens that enable governance, resource 
management and ownership 

It is now up to the makers to use these new 
technological principles to build entire new 
solutions and solve the world‘s big problems.

After reading this part you will have a broad 
understanding of how Decentralized Finance 
(DeFi) works, what its benefits are and what 
financial services it provides.

The key new financial principles DeFi creates 
enable:

•  Protocols are permissionless – they can be 
used by anyone with appropriate capital

• Minting money, creating loans and earning 
interest like a bank

• Borrowing against your assets directly
• Exchanging tokens and money – earning 

fees as a liquidity provider
• Token distribution to give marketing funds 

directly to the users and create a value flow 
that stays within its ecosystem

Feel free to skip any chapters you are already 
familiar with and proceed to the conclusion 
where we show how all of these work to-
gether, and more importantly how to create 
added value.
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Decentralized Finance
and its key components

DeFi describes applications that run on the 
blockchain and provide financial services built 
as protocols. They can be used by other pro-
tocols as well as end-users. These so-called 
killer apps are here to change the world and 
its business processes.

Blockchains provide the base layer of security 
and transfer of property and funds. Applica-
tion protocols built additional functionality 
like banking services on top as permissionless 
services. Applications use a combination of 
protocols and present them in an easy-to-use 
form to the end-user (see image above).

The first DeFi app: stable money

What good is a currency that goes up or 
down 10-20% in a day and sometimes dou-
bles in a few weeks? Volatility is great for 
traders and investors but bad for business 
applications. Thus, a stable decentralized 
cryptocurrency is needed.

Maker was the first project to come up with 
a solution by creating an Ethereum protocol 
that allowed people to deposit Ethereum 
(ETH), thereby locking it up. You can loan 75% 
of your collateral against yourself and thereby 
mint money – or more precisely, a new token 
called DAI – into existence. The value of DAI 
is pegged in USD and backed by the collateral 
that has been provided by whoever mints it.

If borrowers come underwater and their 
debt is backed by less than 75%, they can be 
liquidated at a profit by other market parti-
cipants. This ensures that nobody ever owes 
more than the collateral they provided and 
as such the system is never at risk. Because of 
the automated liquidation process, DAI can 
always be backed by enough collateral to be 
worth $1.

To make this concept more tangible, think of 
the mortgage of a house. The bank essentially 
mints money via balance sheet extension by 
giving you a loan with the deed of your pro-
perty as collateral. If the value of the property 
falls below the loan, the asset is sold to pay 
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back the loan. While in the 
“real world” social laws and 
processes ensure that debts 
are settled, Maker works 
digitally, automatically, and 
autonomously.

Today, here are a few com-
petitors popping up trying to 
claim Maker‘s top spot, nota-
bly Abracabra with their Spell 
token and the stablecoin 
called Magic Internet Money 
or MIM.

Yet, Maker still dominates the space and has 
since released new versions of their protocol 
that allow deposits of many asset and liqui-
dity positions. It was launched pretty much 
at the top of the last bubble when ETH cras-
hed from its top around $1600 to $80 and is 
thus battle-tested even in very harsh market 
conditions.

Peer-to-peer lending

Other protocols such as Compound and AAVE 
developed a similar lending mechanism to 
Maker but instead of minting new coins into 

existence, they use deposits, sort of similar to 
how most people think a bank works.

Lenders provide funds for borrowers for an 
interest rate. To be able to borrow you must 
have deposited funds first. This works per-
fectly if you own ETH and want to have some 
USD stablecoin. Analogous to Maker you will 
only be able to borrow a certain percentage 
of your collateral, which varies a bit by colla-
teral type.

Interest income is distributed to the lenders. 
Since there are always more lenders than bor-

rowers the interest rates for 
borrowing are higher than for 
lending. Let‘s explain: To en-
sure that lenders can always 
withdraw their money the 
interest rates are primarily 
driven by the utilization rates 
so that the ratio of money 
borrowed relative to how 
much is supplied drives the 
level of interest rate. A cer-
tain buffer enforces this by 
adjusting the interest rapidly 
once utilization is above 80%. 
Smart market participants 
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Maker is one of the first DeFI applications and is dominant and growing 
to this day. Its growth is best viewed by the amount of DAI in circulation, 
which has to be backed by locked collateral. | Source: DeFiPulse

This market overview shows borrowing and lending rates, as well as how 
much money is provided and borrowed in each market. This can change 
with every block, depending on market participation. | Source: Compound
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Images above: Comparing saving rates of DeFi vs TadFi markets shows, that DeFI rates are orders of magnitude 
higher. In contrast to fiat markets, there is no FED that can print money without backing and thus push down inter-
est rates. Therefore, you can easily get good interest rates on USD on the blockchain compared to banks. And the 
best part is, you get paid every block, roughly every 20 seconds.
Source: DeFiPulse (left) and Bankrate (right)

Image below: Protocols compete for capital, usually by providing yield and issuing tokens. This has led to insane 
investment flows in the current bull run. Compound used to dominate until Aave also issued tokens for depositing 
and borrowing. Guess on the chart when Aave started this. Interestingly this did not hurt Compound but simply 
increased the market overall.
Source: Glassnode
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can thus move money into the pools with 
the best rates and balance out rates between 
different markets.

Automated markets and
decentralized exchanges

With different tokens on the rise, decentrali-
zed versions of exchanges (Dex) became ne-
cessary. Copying the functionality of traditio-
nal exchanges wasn’t working due to liquidity 
and usability issues.

The invention of Automated Market Makers 
(AMMs) finally allowed the exchange of any 
tokens without limits. They work in a simple 
way. There are liquidity providers and traders. 
Liquidity providers can establish a trading pair 
by providing the same amount of value of 
each token.

Imagine the world needs a market to trade 
between ETH and USDC (USD Coin, a stable-
coin). Anyone can establish a new liquidity 
pool by adding the same amount of value of 
ETH and USDC, thereby establishing the first 

price. After that, ot-
her liquidity providers 
can add to it by doing 
the same – adding 
both at equal value. 
Now, anyone can ex-
change tokens from 
one side of the pool 
for the other.  There 
is no order book. 
Instead, the price is 
determined by the 
ratio of the tokens on 
each side of the pool. 
The AMM protocol 
always balances both 
sides from the liquidi-
ty pool by adjusting 

the price automatically to the ratio token on 
each side of the pool. The graph on the left-
hand side illustrates this in a simplified way. 
As every trade changes the ratio between 
the tokens, the price adjusts a little for every 
transaction but can never go to zero.

There is a fee associated with every swap of 
tokens which on most exchanges is a fraction 
of a percent (most commonly 0.3%). Interes-
tingly, this fee is not paid to a company or 
developer but directly to the liquidity pro-
viders of the pool. This incentivizes market 
participants to provide capital that is not 
used actively as liquidity to the pool to earn 
these fees.

Liquidity pools provide a completely new 
way to put your savings to work.

The Bancor protocol was essentially the 
one who invented this, but Uniswap made 
it popular. This happened primarily over the 
last year (see growth chart on the top of the 
following page). Total Value Locked (TVL) 
which is simply the money earning fees in 
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liquidity pools, rose from a 
few hundred million (USD) to 
around 30 billion for the main 
exchanges on Ethereum.

Governance tokens

Although projects often 
start somewhat centralized 
to allow for agile bug fixes, 
good dApps are governed 
via tokens rather than a 
company. Transitioning to 
decentralized governance is 
more secure and builds trust with the token 
holders. Since rules cannot be changed unless 
the majority of token holders agree to them 
nobody can run away with the funds and no 
regulator can single-handedly enforce any 
change or go after a certain entity.

The image below shows an example of a 
suggested change to the protocol but the 
code can only be executed if the majority of 
the token holders approve it. Each holder can 
vote for or against the proposal and sign their 
decision via the Metamask wallet.

Governance tokens allow the effective func-
tion of DAO (Decentralized Autonomous 

Organization) to take over key parts that pre-
viously could only be done via companies.

Smart contracts and the 
Ethereum ecosystem

dApps are smart contracts, i.e. programs 
stored on a blockchain that run automatically 
as soon as they are triggered by a transac-
tion sent to it. Smart contracts have a public 
interface called ABI (Application Binary Inter-
face) allowing anyone or anything to use it. 
For example, if you want to earn interest in 
a lending protocol you would send a trans-
action to the protocol with the structure that 
the ABI defines. To deposit money and earn 
yield into a lending protocol you would send 
a transaction that consists of the funds to 
deposit. The protocol would then deposit the 
money into its lending pool and issue a token 
representing your share of it and send this 
token into your wallet.

If the position of a borrower gets liquidated, 
more than just one protocol is needed. A mar-
ket participant would notice that a position 
is underwater and send a transaction to the 
protocol to liquidate it, thereby taking over 
its position. The protocol would check if the 
position is underwater by querying another 

DeFi has been the first killer app of blockchains besides the basic func-
tionalities of the main chains (such as money transfers) and still keeps 
growing. | Source: DeFiPulse
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smart contract to determine the price of the 
assets (such as Uniswap or Chainlink). After 
this check, it would allow the liquidation, 
which would then lead to the assets being 
sold at a decentralized exchange, and use the 
proceeds to pay back the loan.

All of this happens in one transaction (liqui-
dation) and involves many smart contracts 
whose functionality gets strung together into 
one functionality. Applications hide this com-
plexity in a nice user-friendly UI.

The complex applications in use today could 
never exist on their own, just like very few 
manufacturing companies today can exist 

without products and services from other 
companies. A whole ecosystem has evolved 
where each service enhances other services. 
More services create more users and more 
users make more services viable, profitable, 
and generate investments.

Ethereum has established itself as the biggest 
ecosystem with the most developers, the 
highest investments, and the biggest amount 
of capital in DeFi applications. There are, ho-
wever, many competitors trying to become 
the application ecosystem of the future. Since 
Ethereum is plagued by very high transaction 
costs, most users are currently priced out. 
They move to other chains such as Polygon 

There is a whole new ecosystem being built on blockchains, with many layers that are built on top of each other. 
Very few applications can live on their own without needing infrastructure from other layers and even competi-
tors. Due to this interconnection which includes the capital and coins from the main chain very strong network 
effects are in place. | Source: Staking Rewards
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(an ETH Layer 2 solution), Binance Chain, Sola-
na or Avalanche (Ethereum competitors) and 
many other projects. 

The applications have started with basic 
functions like lending and trading. Now, more 
complex services are being built, such as futu-
res and options.

Examples for DeFi applications:

• Wallets: Metamask, Coinbase, Trust Wallet
• Lending & borrowing: Maker, Aave, 

 Compound
• Exchanges: Uniswap, Pancakeswap, 

 Sushiswap, 1inch
• Oracles: Link, Band
• Insurances: Nexus Mutual, Cover
• NFT marketplaces: OpenSea, Rarible
• Yield aggregators: Yearn, Badger
• Indexes & funds: Indexed, Tokensets, 

 Indexcoop 
• Futures: Perp, Dydx
• Options: Opyn, Hedgic 

• Top blockchains: Ethereum, BSC,  Matic (ETH 
L2), Solana, Optimism (ETH L2),  Arbitrum 
(ETH L2)

• Tools: Zapper, DeBank

Yield farming: Skipping  
the marketing middle man

So far, we have learned different ways that 
DeFi applications create value for their users. 
Now, let’s put that knowledge to practice. 
How can you actually make money by holding 
cryptocurrencies?

One option is yield farming which refers to 
trying to earn yield or interest with your 
crypto capital. Moreover, this drives efficien-
cy and brings new value chains to business 
operations.

Take the example of an Ethereum address 
that contains assets of roughly $3 Billion. One 
place where this address farms, is the Ether-
eum exchange SushiSwap. The crypto holder 

Image on the left:
This is a view on a specific  
ETH address. Everything 
is public including the 
investment taken. This 
is leveraged by DeBank.
com to which displays the 
investments and returns 
they generate in an easy 
to readable form for 
humans.
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https://makerdao.com/en/
https://aave.com/
https://compound.finance/
https://uniswap.org/
https://pancakeswap.finance/
https://sushi.com/
https://app.1inch.io/
https://chain.link/
 https://bandprotocol.com/
https://nexusmutual.io/
https://www.coverprotocol.com/
https://opensea.io/
https://rarible.com/rari
https://yearn.finance/vaults/
https://badger.com/
(https://indexed.finance/
https://www.tokensets.com/
https://www.indexcoop.com/
https://perp.fi/
https://dydx.exchange/
https://www.opyn.co/
https://www.hegic.co/
https://ethereum.org/en/
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https://wallet.polygon.technology/ 
https://wallet.polygon.technology/ 
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https://portal.arbitrum.one/
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has deployed capital 
in various markets 
earning pretty re-
spectable trading 
fees (see image). In 
the USDC-WETH pool 
for instance they are 
getting 23.83% annu-
al percentage yield 
(APY).

In addition to the tra-
ding fees, Sushi Swap 
is also distributing its 
governance token 
over the coming four 
years to capital providers to encourage that 
behavior. In our above-mentioned example, 
the rewards make up about 22.6% which 
results in a combined yield of 46.43%. 

This sounds fantastic, however, there is ad-
ditional risk involved. Because the value of 
the tokens within the pools constantly stays 
balanced (as explained in the chapter on 
automated markets), anytime the value of 
ETH rises, ETH will be sold for USDC and vice 
versa. This means when ETH rises 100%, our 
exemplary crypto holder will lose half of their 

ETH token and gain a corresponding amount 
of USDC. This is called impermanent loss and 
one of the key risks or aspects to take into 
account when farming in this fashion.

A new form of marketing

But why is SushiSwap giving away their 
tokens this way? After all, the holders (and 
thus owners) of SushiSwap are diluting their 
equity away.

Imagine a new project with the goal of buil-
ding a new service 
and competing in this 
entirely open and 
free market. In a tra-
ditional market, the 
founders would look 
for VC funding, build 
the product, and in-
vest in marketing and 
development. Five to 
ten years later, they 
can maybe issue an 
IPO and are thus able 
to give some value 
back to its VCs.

This is a view from sushi.com that shows the various pools and their yearly APYs as 
well as the additional sushi rewards that are provided as liquidity incentives.

Sushi has chosen to distribute about 600 million of their tokens as liquidity rewards 
over a period of two years. | Source: Glassnode
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SushiSwap reused features from other plat-
forms and came up with a token distribution 
strategy to attract a lot of the liquidity from 
Uniswap and other competitors in their so-
called vampire attack. They at first asked users 
to stake the liquidity pool tokens (the shares 
representing the capital in pools) from Uni-
swap on their site, and later to move liquidity 
from Uniswap to their exchange. Users that 
did so were showered with Sushi Tokens, and 
to this date still are when staking tokens on 
SushiSwap. This is how our exemplary crypto 
holder is earning the extra yield in addition to 
the trading fees.

Most effective DeFi projects now use these 
token distribution methods to attract their 
first users. Essentially, these strategies are 
similar to an IPO in that they create market 
value for the token, allow value to flow to the 
project team and founders, and thus provide 
capital for development. It all just happens in 
a very new way, much faster, and the capital 
flows more directly and goes to its end-users. 
Money flows into the wallets of users instead 
of companies that run ads to get the users 
attention.

This is also how insanely high yields can be 
generated by yield farming. Most of the time 
when yields are very high, users are taking 
lots of risks but then get tokens that may be 
worth a fortune if the project is successful.

Putting it all together

In this part, we learned how the economic 
principles blockchains invented have been 
leveraged to create a new financial ecosys-
tem called DeFi.

DeFi is a set of solutions of protocols and 
applications that provide financial legos that 
can be built upon as well as used on its own. 
Being permissionless, open and immutable 
are its core properties. It built new basic 
financial building blocks such as lending, ex-
changes, insurance, oracles, and even futures 
on top of the basic functionality of digital to-
kens, money, and property. These new digital 
financial services inherit the advantages and 
efficiencies from their blockchain base layers.

Everything is available to anyone, including 
the code. As a result, communities and net-
work effects are what make these projects 
unique. Thus, the entire ecosystem becomes 
more fluid than a traditional financial system, 
but most importantly it puts the user and its 
capital at the center of it. As such the rela-
tionship between end-users and products 
is much more symbiotic, giving them more 
freedom, power, and rewards.

In short, financial markets are about to 
change dramatically. For crypto natives, 
this is simply a question of when, not if, 
and how these principles change everyo-
ne‘s personal and company finances.

In our final whitepaper of this series, we will 
take a more in-depth look at how you can 
take advantage of the existing functionalities 
and value DeFi provides, both from a personal 
and within a business framework to set your-
self up for success.
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