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Celestia is a modular Layer 1
that provides data
availability and consensus
for Layer 2s and appchains.

It dramatically reduces data
storage costs, enabling
richer, high-frequency
applications like Web3
games.

Celestia is becoming a
critical infrastructure for
Ethereum’s scalability,
though not dependent on it.

Its biggest risk is that
Ethereum may not need to
scale — or could be

overtaken by newer Layer 1s.

Introduction —
What Is Celestia

Celestia is a new type of blockchain built
specifically for data availability (DA) and
consensus, not for smart contract
execution like Ethereum or Solana. Instead
of doing everything itself, it acts as the
data layer for other blockchains (like Layer
2s), helping them scale more efficiently.

In that way, Celestia is aiming to become a
critical infrastructure for the blockchain
ecosystem — similar to how Chainlink
provides trusted off-chain data as an
oracle. Most users don’t even realise
Chainlink is working behind the scenes, but
without it, many dapps would break.

Celestia takes a similar approach. It’s not
designed to be flashy or user-facing.
Instead, it focuses on powering the
backend of Web3, ensuring that the data
behind apps and Layer 2s is secure,
decentralised and accessible, all without
users ever needing to know it’s there.

Developers use Celestia to store their
chain’s transaction data in a decentralised
and verifiable way. This approach is called
modular blockchain architecture, and it’s
quickly becoming a foundational design for
scaling Web3.



How does a modular blockchain work?
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o

dApps are built on top
of execution
blockchains!

o

Execution blockchains
are built on top of
Celestia!

o

Celestia uses data
availability to reach
consensus.

Celestia is one of many parts of a modular blockchain ecosystem. Source


https://coinledger.io/learn/what-is-celestia

How It Works — Why an Arbitrum
App Might Use It

Imagine you're building a dapp on Arbitrum. Every time users interact, your Layer 2 generates a
transaction history, and that data needs to be saved somewhere public so anyone can verify it.
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Celestia X account reminding everyone that Celestia means scalability. Source

You also need to consider dapps are evolving far beyond simple applications like a token swap.
This type of transaction might only generate a single piece of data. That’s manageable, even
with higher fees.

But now, imagine a real-time game where every in-game action, move, or trade is a
microtransaction. Data is constantly being created, and using Ethereum for that would quickly
become unsustainable.

This is where Celestia shines. Making data available cheaper opens the door for developers to
create richer, more interactive dapps -things like games, social networks, or real-time
financial tools -without breaking the bank.

Why Would You Use Celestia?

One of the biggest pain points for Layer 2s

today is data costs. Here’s how Celestia Platform Cost per MB (USD)
compares against Ethereum and Solana:

A simple trade on a decentralised exchange Ethereum 2056

(DEX) — like swapping ARB for ETH — uses
only about 250 bytes of data. That’s just
0.00025 MB, which is negligible in cost. This
is why occasional DeFi actions can absorb
high gas fees without breaking a sweat.

Celestia ~$0.81 (SuperBlob)

Solana ~$0.25 (estimated avg)



https://www.google.com/url?q=https://x.com/celestia/status/1892277299690516624&sa=D&source=docs&ust=1746058592959952&usg=AOvVaw38JU_TtJikez1ySV8GlVR4

But now consider a more demanding use
case — a microtransaction-heavy Web3 game: Chain Estimated Daily DA Cost

Let’s say there are 1,000 players, and each
one performs 100 actions per day. If each

action produces about 400 bytes of data, it Ethereum ~$822.40
adds up to 40 MB of data per day.

Celestia ~$32.40

Solana ~8$10.00 (base fees, variable
Now, here’s what that would cost to store on with compute usage)

each chain:

This level of activity becomes prohibitively expensive on Ethereum — but using Celestia reduces
costs by over 95%, while offering more predictable economics than Solana.

These lower fees could even be absorbed by the project, enabling a "fee-free" experience for
the user — a major advantage for user adoption and retention.

So Do We Still Need Ethereum?

Yes, but it depends on the setup.

Even if a Layer 2 uses Celestia to store its data, it might still send a final “summary” of what
happened back to Ethereum. This is kind of like telling a trusted referee the final score of the
game -so everyone knows it’s official and can’t be changed.

Ethereum is still seen as the most trusted chain, so posting those final results there helps make
sure no one can cheat or rewrite history, even if the game was played somewhere else.

However, some Layer 2s skip Ethereum entirely. They use Celestia for both data and consensus
and rely on their own built-in systems to check that everything is correct.

"Celestia is the first modular blockchain network that provides a data
availability layer, allowing anyone to deploy their own blockchain without
the need for a new consensus network."

John Adler

Co-Founder of Celestia

This typically means a less decentralised setup. This model is more flexible and can be
significantly cheaper, but it also shifts trust away from Ethereum.



Why New Gen Blockchains Don’t Need It

High-performance L1s like Solana, Sui, Aptos, Sei, and Berachain are monolithic blockchains.
They’re built to handle execution, consensus, and data availability all in one system.

That means they don’t need Celestia because they already scale natively without splitting roles.
Their tech stacks are optimised for performance, with built-in DA, so there’s little incentive to
offload that role to an external layer like Celestia.

However, monolithic blockchains come with limitations. As demand grows and usage increases,
these chains can become congested as all apps are competing for the same blockspace. This
can drive up fees and create performance bottlenecks.

These are bottlenecks that don't exist yet but may in the future.

In contrast, Ethereum Layer 2s and modular appchains are built specifically to split these roles
and that’s where Celestia becomes essential.

Conclusion

Celestia is fast becoming one of the most critical back-end solutions for scalable Web3
infrastructure. It doesn’t host smart contracts or tokens -instead, it focuses on one crucial task:
storing blockchain data securely and cheaply.

For Layer 2s and appchains trying to escape the high cost of Ethereum, Celestia offers an
alternative that doesn’t compromise on decentralisation or transparency. As the crypto
ecosystem moves towards more modular systems, Celestia is well-positioned to be the
backbone of blockchain data availability —particularly for builders who want to scale without
limits.

Celestia is critical infrastructure for the Ethereum ecosystem (and potentially other L1s).
However, its biggest risk is whether Ethereum will need to scale — or if it will be overrun by the
new generation of Layer 1s.



