
All DAOs ARE NOT THE SAME: DISTINGUISHING DAOs ACROSS VARIOUS LAYERS
Abstract

Decentralized autonomous organizations (DAOs) represent a new form of organizing, offering novel solutions to the problems of decentralized coordination and control of transactions. Leveraging the power of blockchain technology, DAOs facilitate large-scale production and exchange activities without the need for a centralized authority.
While the applications of DAOs have burgeoned and diffused across sectors, their foundational concept of DAOs remains consistent, tracking back to the first real-world implementation with Bitcoin. Dr Jirásek’s examination of KlimaDAO offers insight into how the DAO concept can be implemented beyond its early implementation, like Bitcoin, to address specific applications in the carbon credit trading market, while also revealing the practical challenges they face. KlimaDAO, as an “outer layer” DAO, is both enabled and constrained by its underlying “base layer” DAO infrastructure. 

This commentary differentiates between DAO layers, aiming to explore the broader implications and challenges of DAOs as an organization design. By doing so, it seeks to reveal both the opportunities and limitations of the DAO design.

DAOs: 15 Years On  

Bitcoin just turned 15 years old on 9 January 2024. As the first DAO, Bitcoin has marked history by providing reliable payment services at scale without the need for centralized authorities like banks—and without its blockchain being hacked (Buterin 2014, Hsieh et al. 2019). Such an achievement is far from trivial. Bitcoin provided the groundwork for the DAO architecture, inspiring further innovations such as Ethereum, which expanded upon these concepts through the creation of the first smart contract DAO. The open-source code of blockchain acts as a rulebook for organizing transactions, enabling DAOs as a new form of organizing. As such, applications like KlimaDAO can be deployed on Ethereum’s infrastructure to create a decentralized market for carbon credit trading using smart contracts. Fifteen years on, we have seen a proliferation of applications aspired to DAO-based organizing, which seeks to align the diverse interests of participants toward addressing societal challenges. Applications like KlimaDAO present a promising avenue for remedying the pain points inherent in traditionally fragmented markets such as carbon trading.
From an organization design perspective, DAOs are built in layers. As described in Jirásek (2023), KlimaDAO is built on Polygon, which itself functions as a second layer DAO on top of the Ethereum infrastructure. The industry refers to infrastructure DAOs like Ethereum as “Layer 1 (L1)”, while Polygon is considered a “Layer 2” (L2) and KlimaDAO as a “Layer 3” (L3) application (Clarke 2023). Each layer within this ecosystem assumes distinct roles, with L1 DAOs forming the architectural core, while L2 and L3 DAOs serve as complementary components within the decentralized platform ecosystem (Hsieh and Vergne 2023, Kretschmer et al. 2022). It is vital for researchers to establish a clear understanding of DAOs and discern the varying layers for the purpose of theory building.
L1 DAOs like Ethereum, play a crucial role in providing the base layer blockchain with validators and a distributed ledger. They form the foundation of the ecosystem infrastructure and define the organizing principle encoded in the blockchain algorithm. L1 DAOs regulate the pattern of interaction and interface with the outer layers (L2 and L3) through smart contracts that govern and coordinate transactions. That is, L1 supports the decentralization and autonomy functions of DAOs. In Ethereum’s case, all on-chain transaction records are validated by the network and are publicly auditable. One can think of L1 DAOs as the provider of the “institutional technology” (Allen et al. 2020) that hosts and regulates outer layer applications. Therefore, the concept of DAOs as a new form of organizing starts with L1 DAOs as a paradigm with early real-world manifestations.
On the other hand, L2 DAOs like Polygon offer specific applications, such as improvements in terms of scalability and interoperability across L1s. Similarly, L3 DAOs like KlimaDAO, focus on developing complementary products and services. Both L2 and L3 DAOs typically do not have their own validation networks and thus rely on L1 for on-chain governance and coordination. As a result, the architectures of L1 DAOs have enabling as well as constraining effects on L2 and L3 functions and value.
KlimaDAO: Constraints and Opportunities 

As an L3 DAO, KlimaDAO is both enabled and constrained by the L1 and L2 organization designs in terms of the five dimensions of organizing: task division, task allocation, reward distribution, information flows, and exception management (Puranam et al. 2014). The nature of interdependencies between layers is shaped by Ethereum’s technological standards, knowledge base, task structure, and rewards. For example, the value of Polygon’s token MATIC is pegged to Ethereum’s native token, ETH at a 1:1 rate, which may indirectly influence the value of KlimaDAO. In addition, any upgrade on Ethereum will likely benefit the performance of Polygon and KlimaDAO as well. Overall, the automation and transparency features for carbon credit trading (Table 2) are enabled by the Ethereum validation network. Without a robust L1 base layer, L2 and L3 will be on shaky ground.
The flip side of the enabling effects is the constraining power of the L1 design rules (Baldwin and Clark 2000). Fundamentally, a L3 DAO’s design and functions are necessarily bound by the architectural design of L1 and L2. L2 and L3 tokens on Ethereum, which are used for on-chain voting and as a reward for contribution, must comply with the smart contract standards ERC-20 set by Ethereum. For example, the Ethereum gas fee, i.e., the cost of using Ethereum for building smart contracts, will influence the cost structure of the outer layer applications like Polygon and KlimaDAO. Similarly, to enjoy decentralization and autonomy, KlimaDAO must align its collaboration architecture (Fjeldstad et al. 2012) with that of L1 and L2 to some extent. The enabling and constraining effects of L1 DAOs on the applications’ designs require a closer investigation into the nature of the problem in voluntary carbon markets. Consequently, the extent to which KlimaDAO can benefit from the decentralization and autonomy features of the DAO design depends much on the base layers it builds on.
As depicted in Table 2, the pain points of centralized carbon credit trading intermediated by legacy brokers revolve around market fragmentation, leading to a lack of liquidity, accessibility, and transparency (Jirásek 2023, p. 3). KlimaDAO's promises lie in the potential advantages offered by blockchain technology, such as its open architecture that facilitates accessibility and transparency, the scalable and interoperable design of Polygon to enhance liquidity, and automated reward distribution to encourage participation. 
Token-weighted voting, the strength of KlimaDAO as identified by the TIGER framework (Figure 4), provides KlimaDAO the governance tool for collective decision-making with direct rewards. However, it is less clear how voting may directly address the above pain points. Voting may encourage participation; however, allowing KLIMA token holders at the outer layer of the participation architecture to make strategic decisions, as outlined in Figure 3, may be suboptimal given the nature of the tasks of the carbon credit trading (West and O’Mahony 2008). 
Imagine an “optimized” organization design for carbon credit trading—How much optimization is performed at different layers? For KlimaDAO, while transparency and accessibility are enabled by Ethereum at layer 1, scalability and liquidity are enhanced by Polygon at layer 2. What design parameters can KlimaDAO adjust to achieve desirable levels of liquidity, transparency, and accessibility? 
For organization researchers, what is interesting is how centralization arises in a supposedly decentralized design. For example, the internal decision-making structure of KlimaDAO (Figure 3) appears to resemble a multi-divisional structure within a community. This raises the question of how decision-making authority can occur and lead to centralization to various degrees in an inherently decentralized organization like DAO. 
Relatedly, how should one think about decision hierarchies and roles (e.g., functional stewards) differently in the context of DAOs? How are functional stewards selected and are they contracted employees? Do members of the core team have formal authority when it comes to decision enforcement? If not, are conflicts and disagreements resolved through functional stewards? If so, how?
Conclusion
Since our 2018 piece on Bitcoin as the first DAO in JOD, the past five years have witnessed the flourishing of DAOs. It is most useful to treat DAOs are a concept, an organization design principle that instils decentralization and autonomy de novo by design while having the option to add hierarchies with centralized management features “by choice.” 
All DAOs are not the same and are conceptually interesting in their own right. The fact that Bitcoin epitomizes the DAO concept and is the first real-world DAO in action will remain and should not be disregarded. On the other hand, the recent development of L2 and L3 adds centralization to the decentralized L1s, offering opportunities for innovations that optimize the tradeoffs between decentralization and centralization, and between autonomy and control toward specific applications. 
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