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 The Block Research consists of the most in-depth, timely and impactful articles, giving you an informational edge over the entire financial 
 and technology industry. The Block Research is the first and last word in the world of digital assets, cryptocurrencies, and blockchain. 
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 April by the numbers: A 
 look at crypto exchange 
 volumes, open interest, 
 and miner revenue 

 Quick Take 

 ●  Total adjusted on-chain volume increased by 
 40%, to $831 billion. 

 ●  A total of 137,088 Ethereum, equivalent to 
 $429 million, was burned. 

 ●  Monthly volume of NFT marketplaces on 
 Ethereum increased by 21.6% to $7.2 billion. 

 ●  Centralized exchange spot trading volumes 
 decreased by 6.7% to $694.6 billion. 

 ●  Except for Ethereum options volume, 
 derivatives open interest and trade volumes 
 declined across the board. 

 Adjusted on-chain volume 

 Total adjusted on-chain volume, which is a proxy for 
 economic throughput, saw an increase of 40%, to 
 $831 billion, in April. Overall, Bitcoin's on-chain 
 volume increased by 56% (from $420 billion to $655 
 billion), while Ethereum's on-chain volume increased 
 by 1.7% (from $173 billion to $176 billion). 

 In April, Bitcoin's on-chain volume exceeded 
 Ethereum's by 3.7 times. 

 Source: Coin Metrics, The Block Research 

 Taking stablecoins into account, Bitcoin's 30DMA 
 increased strongly while Ethereum's 30DMA 
 decreased. By the end of April, and with stablecoin 
 volumes included for both Bitcoin and Ethereum, the 
 latter settled about the same volume as the former. 

 Source: Coin Metrics, The Block Research 

 Stablecoins 

 In April, the aggregate stablecoin supply contracted 
 from $157.4 billion to $154.4 billion, representing a 
 decline of 1.9%. Tether continues to lead with a 
 market share of 53.9%, followed by USDC with 
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 28.2%. Since the beginning of 2022, the total issued 
 supply has grown by 7.7%. 

 Source: Coin Metrics, The Block Research 

 The adjusted on-chain volume of stablecoins 
 decreased by 6.8%, to $477 billion, in April. 

 Source: Coin Metrics, The Block Research 

 Stablecoin velocity decreased slightly across the 
 board in April. 

 Source: Coin Metrics, The Block Research 

 Miner Revenue 

 Bitcoin miners generated $1.16 billion in revenue in 
 April, representing a month-over-month decrease of 
 4.3%. 

 Source: Coin Metrics, The Block Research 

 Ethereum miners generated $1.33 billion in revenue 
 in April, representing a month-over-month increase 
 of 6.2%. Notably, Ethereum miner revenue has 
 flipped Bitcoin miner revenue for one year now. 
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 *The following chart's methodology was updated in 
 the November 2021 edition to reflect the true 
 Ethereum miner fees earned since the introduction of 
 EIP�1559 (priority fees vs. total miner fees). 

 Source: Coin Metrics, The Block Research 

 Ethereum miners generated about 1.08 times more 
 revenues than Bitcoin miners in April. Transaction 
 fees on Ethereum increased slightly to 6% of total 
 revenue. On the other hand, Bitcoin's transaction 
 fees as a share of total miner revenue remained 
 stable at around 1.13%. 

 *The following chart's methodology was updated in 
 the November 2021 edition to reflect the true 
 Ethereum miner fees earned since the introduction of 
 EIP�1559 (priority fees vs. total miner fees). 

 Source: Coin Metrics, The Block Research 

 Ethereum Gas Price 

 The daily average gas price increased and came in 
 around 54.7 gwei on a 30-day rolling average at the 
 end of April. 

 Source: Etherscan, The Block Research 

 A total of 137,088 Ethereum, equivalent to $429 
 million, was burned in April. Since the implementation 
 of  EIP�1559  on August 5, 2021, a total of 2.184 million 
 Ethereum, equivalent to $7.72 billion, has been 
 burned. 
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 Source: Etherscan, The Block Research 

 Non-fungible tokens (NFTs) 

 NFT marketplaces on Ethereum recorded a monthly 
 volume of $7.2 billion in April, a month-over-month 
 increase of 21.6%. Please note that since its launch in 
 January 2022, LooksRare has been experiencing 
 significant  wash trading  due to its incentive program. 

 * The following chart's source data was updated in 
 the March 2022 edition from DappRadar to Dune 
 Analytics. 

 Source: CryptoArt, Dune Analytics, The Block Research 

 Spot volumes 

 Cryptocurrency trading volumes decreased by 6.7% 
 in April. 

 According to  The Block's legitimate volume index  , 
 the volume for April hit $694.6 billion, compared to 
 $744.5 billion in March. 

 Source: Crypto Compare, The Block Research 

 Binance continues to command a dominant market 
 share  —  the exchange captured 67% of the 
 legitimate traded volume in April. Coinbase pulled 
 10.4% of the volume, followed by FTX �7.1%�, Kraken 
 �3.2%�, BTSE �2.6%�, and Bitfinex �2.3%�. 
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 Source: Crypto Compare, The Block Research 

 Volumes on decentralized exchanges came in at 
 $70.6 billion in April, a month-over-month increase of 
 1%. Uniswap's Ethereum DEX market share came in 
 at 72.9%. 

 Source: Dune Analytics, The Block Research 

 The ratio between decentralized exchanges and 
 centralized exchanges increased to 10.2% in April. 

 Source: Dune Analytics, The Block Research 

 GBTC 

 The daily average volume of GBTC, a closed-end 
 fund that invests exclusively in Bitcoin, decreased by 
 14.7% to $106 million in April. 

 Source: Factset, The Block Research 

 Bitcoin futures 

 The aggregated open interest of Bitcoin futures 
 reached $14.44 billion by the end of April, an 14.3% 
 decrease month-over-month. 
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 Source: bybt, The Block Research 

 The monthly volume of Bitcoin futures also 
 decreased, by 20.2%, to $1.03 trillion in April. 

 Source: bybt, The Block Research 

 Regulated futures 

 On the regulated exchange front, CME's open 
 interest of Bitcoin futures decreased by 27.2% to 
 $2.06 billion by the end of April, after reaching $2.83 
 billion at the end of last month. 

 Source: bybt, The Block Research 

 The average daily volume of CME Bitcoin futures 
 decreased by 14.7%, to $1.39 billion, in April. 

 Source: bybt, The Block Research 

 Ethereum futures 

 The aggregated open interest of Ethereum futures 
 reached $7.3 billion by the end of April, compared to 
 $8.4 billion by the end of March, a 
 month-over-month decrease of 13.1%. 

 Source: bybt, The Block Research 

 The monthly volume of Ethereum also decreased, by 
 6.9%, from $615 billion in March to $573 billion in 
 April. 
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 Source: bybt, The Block Research 

 Bitcoin vs. Ethereum futures 

 The volume of Bitcoin futures was 1.8 times larger 
 than the volume of Ethereum futures in April. 

 Source: bybt, The Block Research 

 The open interest of Bitcoin futures was 1.99 times 
 larger than the open interest of Ethereum futures in 
 April. 

 Source: bybt, The Block Research 

 Bitcoin options 

 The aggregated open interest of Bitcoin options 
 came in at $6.65 billion by the end of April, which 
 represents a month-over-month decrease of 16.9%. 

 Source: bybt, The Block Research 

 The monthly volume of Bitcoin options decreased, by 
 22.7%, from $20.3 billion to $15.7 billion in April. 
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 Source: bybt, The Block Research 

 Ethereum options 

 The aggregated open interest of Ethereum options 
 reached $4.9 billion by the end of April, which 
 represents a month-over-month decrease of 12%. 

 Source: bybt, The Block Research 

 However, the monthly volume of Ethereum options 
 actually increased, by 7%, from $11.4 billion to $12.2 
 billion in April. 

 Source: bybt, The Block Research 

 You can find more metrics as well as live data on  The 
 Block's Data Dashboard  . 

 10 

https://www.theblockcrypto.com/data
https://www.theblockcrypto.com/data


 11  Latest Research & Analysis  May  2022 

 2  DeFi 

 11 



 12  Latest Research & Analysis  May  2022 

 Comparing dYdX and 
 ZigZag Protocol 

 Quick take 

 ●  Some of the earliest DeFi applications were 
 orderbook-based DEXs (e.g. EtherDelta). 

 ●  The constraints of public blockchains limit 
 the extent to which orderbook functions can 
 be fully decentralized. 

 ●  The high degree of scalability offered by 
 ZK-rollups may facilitate a revival of fully 
 on-chain orderbook DEXs. 

 ●  dYdX and ZigZag are well positioned to lead 
 the way in the space. 

 Decentralized exchanges are one of the most natural 
 applications of decentralized finance. The long-term 
 vision is that elimination of custodial overhead, 
 reduction of execution costs, and universal access 
 can ultimately make DEXs more competitive and 
 cost-effective than centralized counterparts. 

 Some of the earliest DEX protocols (e.g.,  EtherDelta  , 
 IDEX  ) were based on simple traditional order book 
 models. In the context of a public blockchain, a limit 
 order is simply a signed message attached to 
 escrowed funds. It follows that an order book 
 protocol is simply a maintainer of a database of 
 signed limit orders. 

 One of the main challenges faced by on-chain order 
 book protocols so far has been attracting liquidity. 
 The vast majority of liquidity on centralized 
 exchanges comes from high-frequency traders. 
 Since on-chain order books are significantly less 
 performant, they have historically struggled to 
 attract a critical mass of liquidity. 

 The rise of layer 2 scaling solutions has also brought 
 about a resurgence of on-chain limit order protocols. 
 Most recently, dYdX has been able to achieve some 
 success with a high-performance DEX based on 
 StarkEx  , a ZK rollup chain. 

 ZigZag Protocol 

 The ZigZag Protocol has the ambition of fulfilling all 
 the promises of fully on-chain decentralized 
 exchanges. ZigZag’s goal is to completely replicate 
 the functionality of centralized exchanges in a purely 
 on-chain manner. This means that in addition to 
 being non-custodial, ZigZag will offer completely 
 permissionless market creation  alongside a fully 
 on-chain peer-to-peer order book. 

 ZigZag currently operates as a pure spot exchange, 
 with dozens of ERC�20 trading pairs currently 
 supported, though the same infrastructure could also 
 be applied to any market with an order book, 
 including derivatives like options and perpetual 
 contracts. 

 How are new markets created on ZigZag? 

 Any token in zkSync’s registry can be listed on 
 ZigZag. At initial creation, metadata for trading pairs 
 gets posted to Arweave (including base currency, 
 quote currency, decimal precision, base fee, etc.). 
 New assets will not appear until liquidity is available. 
 Once a maker adds liquidity, the market will show up 
 on the frontend and become available to traders. 
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 Figure 1. ZigZag market listing fields (source: ZigZag) 

 Where does liquidity on ZigZag come from? 

 As with other order book-based exchanges, it’s 
 reasonable to expect that the vast majority of 
 liquidity on ZigZag will come from professional 
 market makers. To expand access to market-making 
 opportunities, ZigZag also includes a shared liquidity 
 pool allowing users (  Mammoth Pool  ). The alpha 
 version of the Mammoth Pool is a simple Balancer 
 pool. In the future, however, users will be able to 
 delegate liquidity to whitelisted market makers in 
 exchange for a share of market-making returns. 

 What chains will ZigZag launch on? 

 At the moment, ZigZag is live using precompiled 
 smart contracts on zkSync 1.0 with plans to launch 
 on zkSync 2.0. ZigZag is also preparing to launch on 
 the Starknet L2. Exchanges like ZigZag will likely 
 need to continue to improve efficiency to be 

 competitive. As mentioned previously, the vast 
 majority of liquidity on order books comes from 
 high-frequency traders creating and canceling 
 90�95% of their orders. If this can’t be done on-chain 
 in a cost-effective way, HFT liquidity isn’t likely to 
 move on-chain. 

 With ambitions for a purely on-chain order book 
 aiming to compete with the performance of 
 centralized exchanges, it’s likely that ZigZag will 
 continue towards pushing trade execution costs 
 toward zero. Currently, the major bottleneck for 
 rollup costs is on-chain data availability. To keep 
 costs low, DEXs like ZigZag could opt for solutions 
 like  zkPorter  (  Matter Labs’  volition chain that runs 
 alongside zkSync), other rollups without on-chain 
 data availability, or other cheap data availability 
 providers like  Celestia  . 

 dYdX 

 How does dYdX manage limit orders? 

 dYdX leverages a hybrid infrastructure where a 
 database of signed messages is maintained by a 
 central frontend service and coupled with a 
 proprietary order matching engine. This allows dYdX 
 to offer an ultra-high performance trading 
 experience while still retaining properties of a 
 non-custodial protocol. 

 Is dYdX a permissionless protocol? 

 While the exchange contracts are public and 
 universally accessible, the frontend application 
 (including order matching and liquidations) is 
 operated by the dYdX Trading Inc corporate entity 
 and subject to geographical restrictions. Additionally, 
 market creation is also centrally managed, with a 
 contract listing approved assets, as well as, markets 
 onboarded managed by the corporate entity 
 (currently there are 31 trading pairs listed on dYdX�. 
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 Where is liquidity on dYdX sourced from? 

 Liquidity on dYdX is principally supplied by 
 professional market makers. To bootstrap the 
 exchange in its early phases of growth, an incentive 
 program has been put in place to distribute DYDX 
 governance tokens to users who provide liquidity to 
 any dYdX market based on the depth of liquidity 
 provided (limit buy and sell orders), bid-ask spread 
 offered, and uptime on the dYdX layer 2 protocol. 
 Since the launch of the dYdX governance token 
 �DYDX� last August, the protocol has seen a 
 significant uptick across all usage metrics. 

 dYdX also offers a liquidity staking pool where users 
 passively stake USDC that can be accessed by 
 community-approved professional market makers to 
 provide liquidity in dYdX’s markets. Users can earn 
 DYDX token rewards for providing liquidity to this 
 pool while also offering high capital efficiency to 
 attract quality market makers. 

 How has the DYDX token impacted the protocol? 

 Since the launch of the DYDX governance token, 
 dYdX has dominated the on-chain perpetual futures 
 market with consistently over 90% of daily volume 
 across all protocols (see Figure 2 below). 

 Figure 2. Trading volume for on-chain perps protocols (source: The Block 
 Data Dashboard) 

 Additionally, perps markets on dYdX are among the 
 deepest of any exchange. This can be seen in Figure 
 3 below, which compares market depth between 
 Binance and dYdX ETH/USD perpetual futures. This, 
 however, is distorted by the presence of DYDX token 
 incentives to a significant extent, and it can be seen 
 that the bulk of liquidity being provided is �5�10 bp 
 away from the midpoint (perhaps due to incentives 
 to optimize DYDX rewards). 

 Figure 3. ETH/USD perp market depth comparison between Binance and 
 dYdX (sources: Binance and dYdX exchanges) 

 How much real (non-incentivized) volume does 
 dYdX process? 

 Trading volume is highly incentivized via DYDX 
 rewards, with traders commonly earning more from 
 DYDX trading rewards than is actually spent on fees. 
 This, in turn, generates an enormous amount of fees 
 for market makers who themselves are already 
 earning DYDX incentives for providing liquidity. This 
 flywheel effect for amplifying liquidity, coupled with 
 dYdX’s high-performance infrastructure, has 
 contributed significantly to dYdX’s growth in 
 popularity this year. 
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 Examining dYdX exchange trading volume relative to 
 the market price of the DYDX token sheds some light 
 on this dynamic. If usage was driven purely by DYDX 
 subsidies, trading volumes would be highly 
 correlated with the price of the DYDX token in the 
 period after the introduction of the DYDX token 
 (since a fixed amount of DYDX is allocated for 
 incentives). Figure 4 (below) compares trading 
 volumes on dYdX with the price of the DYDX token 
 and shows the lack of a clear correlation, which 
 implies that a substantial portion of volume occurring 
 on the platform is organic. 

 Figure 4. dYdX exchange volumes vs. DYDX token price (sources: 
 CoinGecko and dYdX� 

 Does dYdX have plans to fully decentralize the 
 protocol in the future? 

 Yes. dYdX has recently announced its v4 release, 
 expected by the end of 2022. In this release, it is 
 expected that the protocol will be fully decentralized 
 with no central components. This means that the 
 current contracts will be deprecated, with users 
 migrating to fully permissionless (presumably 
 governance-controlled) contracts. Additionally, no 
 central party will have the ability to manage market 
 creation or receive trading fees. 
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 3  NFTs, Gaming 
 and Metaverse 
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 Deciphering the 
 Metaverse: The 
 economic spin-off effect 
 of blockchain gaming 

 Quick Take 

 ●  This weekly series explores the most 
 interesting insights in NFTs, blockchain 
 gaming, and virtual worlds 

 ●  Prices for plots of virtual land have taken a hit 
 in March, which might herald a cyclical 
 downturn 

 ●  As the required upfront investment for 
 popular play-to-earn economies still remains 
 an obstacle, a secondary economic layer has 
 been established to cater to this audience 

 Commonly touted as a key component for 
 accelerating innovation, composability encapsulates 
 crypto's essential ethos and allows protocols to 
 leapfrog applications built upon the legacy financial 
 system. On the basis of this feature, higher levels of 
 sophistication can be effortlessly incorporated into 
 applications emerging amidst crypto's financial and 
 cultural revolution. By the same token, the 
 heightened complexity introduced by this 
 intertwined machinery predisposes it to a wide array 
 of potential attack vectors, as a domino effect could 
 quickly be set in motion across interrelated 
 applications. 

 Likewise, in putting forth a concerted effort to 
 disentangle the fuzzy metaverse term, a vital insight 
 arising from the investigation of the metaverse's 
 complex nature is how intermeshed its many 
 individual components are. Typically, a cohesive 

 definition centers around NFTs, virtual worlds, and 
 gaming economies merging to eventually achieve a 
 unified digital experience. With respect to virtual 
 worlds, the market has witnessed an unprecedented 
 boom in virtual land prices following  Facebook's 
 rebranding to Meta  in late October 2021. 

 However, virtual land prices have fallen off a cliff in 
 March 2022, which may have been precipitated by 
 the NFT market's recent cooldown, potentially 
 putting the final nail in the coffin for exorbitant 
 property prices in virtual worlds. Most notably, the 
 monthly averages for the cheapest properties in The 
 Sandbox and Decentraland have fallen by �26.1% 
 MoM and �18.6% MoM, respectively, accompanied by 
 a decline of �13.5% MoM for parcels in Somnium 
 Space. Only NFT Worlds has managed to not 
 succumb to this downward spiral so far, still largely 
 maintaining its previous month's level at a minor 
 decrease of �0.4% MoM. 

 Source: Dune Analytics (@rantum) 

 This observation connects back to the structural ties 
 between the individual constituents of the 
 metaverse. As the NFT market registered its second 
 consecutive month of dwindling trading volume in 
 March, which reached $6.7B ��45.7% MoM�, it might 
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 have increased selling pressure for virtual 
 landowners. 

 Nevertheless, a trend reversal may already be on the 
 horizon as the gaming sector, in particular, has seen 
 a massive surge in NFT transactions last week, 
 jumping from 42.5M in the week prior to 86.6M last 
 week. 

 Similarly, interest in NFTs, as measured by proxy of 
 Google search volume for "nft," might have, at least 
 in the short term, bottomed two weeks ago, having 
 since attained an increase of �8.6%, remaining above 
 its recent low. On the other hand, this revitalization 

 might have been solely spurred by the ensuing mania 
 following  Yuga Labs' ApeCoin launch  two weeks ago. 
 Hence, caution should be exercised in judging the 
 current market environment to avoid jumping to 
 conclusions. 

 In any event, transaction costs on Ethereum have 
 almost hit record-low levels recently, which might 
 provide fertile soil for a burgeoning NFT market, as 
 low transaction fees on Ethereum have tended to 
 negatively correlate with NFT trading activity  in  the 
 past. 
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 Ethereum 

 As the NFT market has undergone a  proliferation of 
 infrastructure creation  over the last few months, 
 some projects have played a critical role in propelling 
 the market forward and steering the blockchain 
 gaming industry, specifically, into an accelerated 
 growth trajectory. Unsurprisingly, most infrastructure 
 projects are often refined along the way as 
 adjustments are made based on incoming 
 community feedback. 

 Last week, this iterative design process was 
 exemplified by the  Echelon Prime  Foundation's �EPF� 
 proposal to add an  addendum to its whitepaper  . In 
 the proposal, the non-profit organization, which aims 
 to foster an ecosystem of play-to-earn economies, 
 zeroes in on changes that focus on two key 
 enhancements concerning Parallel's PRIME token 
 allocation. First, it suggests boosting certain PRIME 
 rewards to better cater to collectors. 

 According to this suggested modification, the PRIME 
 allocation for the Echelon-approved digital asset 
 �EADA� and PRIMEset pools would be raised by 
 �1.75% and 0.75%, respectively. Also, to not neglect 
 cornerstone NFT holders, which includes owners of 
 masterpieces and prime drives, among others, an 
 additional pool containing 0.5% of the initial PRIME 
 distribution would be created. 

 To offset this redistribution of PRIME tokens, the 
 PRIME�ETH staking pool would be decreased by 
 �3%, as it represents a passive and risk-free 
 incentive hampering active PRIME spending. Instead, 
 PRIME holders would profit much more from a higher 
 PRIME velocity due to more PRIME being spent and 
 captured in PRIME sinks. 

 Source: Echelon Whitepaper Addendum 

 Secondly, a much more gradual transition of 
 governance from EADAs to PRIME tokens constitutes 
 the second major suggested change. With this in 
 mind, the foundation would switch to harnessing 
 Prime events – instances where snapshots of EADA 
 and PRIMEset holders are taken. Instead of only 
 taking stock of holders once at the launch of the 
 Parallel trading card game �TCG�, a total of five 
 snapshots would smooth out the distribution process 
 and already allow for governance before the actual 
 game launch. 

 Hence, the inaugural Prime event already occurred 
 on February 13th, where 1/3 of the pool's 9% were 
 distributed among EADA and PRIMEset holders, with 
 the outstanding 2/3 being released across the four 
 remaining Prime events. On March 31st,  participants 
 unanimously voted in favor of accepting the 
 proposal  . 

 Furthermore, ParagonsDAO, a blockchain 
 gaming-centric DAO bootstrapping its endeavors 
 through the Parallel TCG, has gained center stage 
 within the wider Echelon ecosystem after publishing 
 its manifesto that outlines its vision. In essence, 
 ParagonsDAO intends to serve as the primary 
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 steward for Parallel's player base by compounding 
 value creation in a symbiotic manner. In alignment 
 with this overarching goal, the project divides its 
 target groups into three categories, that is, the 1� 
 Paragons pro team, the 2� Paragons P2E guild, and 
 3� casual players, fans and PDT token holders. 

 Topping this meritocratic hierarchy, members of the 
 Paragons pro team will have access to the most 
 premium Parallel cards and key framing assets - 
 which help boost earned token winnings - while 
 simultaneously receiving a salary. In exchange, 
 ParagonsDAO will retain a share of their earnings and 
 will recycle the players' expertise through 
 mentorships for less-skilled ParagonsDAO members. 
 On the other hand, the Paragons P2E guild will 
 typically consist of intermediate players, who will 
 also be eligible for using Parallel cards from 
 ParagonsDAO's card treasury, albeit to a lesser 
 extent than the pro team. 

 Nevertheless, top-performing guild players will have 
 the opportunity to move up the ladder into the pro 
 team over time. In return, ParagonsDAO pockets 
 cards produced through the game's card spawning 
 system. Finally, the last bucket containing novice or 
 prospective players and PDT token holders will 
 benefit from an educational content library, as well 
 as staking rewards. 

 Source: Medium (@paragonsdao) 

 Against the backdrop of the recent ApeCoin launch, 
 we have seen the first signs of external projects 
 making their first forays into Yuga Labs' expanding 
 ecosystem last week. To this effect, Benji Bananas, a 
 free-to-play mobile game incubated under the 
 umbrella of blockchain gaming giant, Animoca 
 Brands, has pivoted to transition into a play-to-earn 
 �P2E� model in order to offer players the option to 
 participate in this new gaming paradigm. 

 In contrast to the established approach for emerging 
 P2E games, Benji Bananas has already entrenched 
 itself in the traditional gaming scene, boasting more 
 than 50M downloads to date. Usually, most aspiring 
 blockchain games bootstrap their projects natively 
 by integrating P2E mechanics right from the outset. 
 To facilitate this process, the game will allow players 
 to convert their in-game earnings to ApeCoin, 
 despite not being developed by Yuga Labs. 

 Hence, this sets the stage for the potential 
 operational expansion of ApeCoin beyond the 
 boundaries of Yuga's proprietary collections, with 
 Animoca's close ties with the company potentially 
 acting as an impetus to experiment with the token. 
 However, for players to become eligible for this 
 functionality, they need to purchase membership 
 pass NFTs, which will allow them to earn special 
 tokens with the subsequent option to be exchanged 
 for ApeCoin. 

 After an astronomical rise in trading volume, which 
 peaked at $3.4M, liquidity dried out quickly, with 
 daily trading volume sitting at $31.1K as of this 
 writing. Meanwhile, the floor price has been dropping 
 rather consistently from its opening high of $924 
 down to $654 as of this writing. 
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 Source: Dune Analytics (@cryptuschrist) 

 In less than one year, the blockchain gaming sector 
 has continuously evolved at a breakneck pace, 
 leaving the initial, inconsequential game mechanics 
 pioneered by Axie Infinity in the dust. Although game 
 modes have largely remained rather simplistic, the 
 introduction of  risk-conscious decision-making  has 
 provided the foundation for an era of explosive 
 innovation. By tying gameplay to the possibility of 
 completely wreaking havoc with a player's NFTs, risk 
 has emerged as a crucial ingredient for concocting 
 an original blockchain game. 

 On that score, Peacefall has tinkered with this notion 
 by embedding it in the context of a rock paper 
 scissors game masqueraded as a fighting game. 
 Designed by Koji Ogata, the artist behind the 
 foundational beat 'em up video game series, Double 
 Dragon, Peacefall features fighters combating each 
 other based on five elemental attacks, which abide 
 by the basic roshambo logic. The overall gameplay is 
 divided into two distinct phases, with the first one 
 involving three battles and the second one 
 presenting the player with a choice - either choose 
 peace or resume fighting. 

 If the player selects the first option, the fighter is 
 frozen in its present condition and the player is able 
 to name the fighter, with the permissible length of 
 the moniker hinging on the number of won battles. 
 Alternatively, the player can up the stakes and enter 
 a fourth battle with the prospect of unlocking the 
 fighter's most potent supermove. However, in case of 
 losing any fight after the first three, the fighter will 
 die with repercussions for the rest of the game. 

 To put it briefly, the game adds a second layer of 
 character individualization in addition to the 
 randomly generated traits, namely the updated 
 weapons and stats, which are the product of a 
 player's choices. In theory, it is predicated on an 
 indeterminate gameplay loop as some players might 
 perpetually decide against peace. After getting off to 
 a slow start, the floor price and trading volume for 
 Peacefall fighters suddenly skyrocketed, reaching 
 peaks of $879 and $1.7M, respectively, one day after 
 the public mint event. Since then, both have leveled 
 off moderately, with the floor price residing at $662 
 as of this writing. 

 Source: Dune Analytics (@cryptuschrist) 
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 As the blockchain gaming industry has grown to an 
 enormous size since early 2021, it has unfortunately 
 also attracted malicious actors keen on enriching 
 themselves at the expense of others. Despite 
 concerted efforts to streamline the security of the 
 underlying technology, loopholes can surface 
 regardless, thereby exposing certain vulnerabilities 
 prone to attacks. 

 Last week, the popular gaming-focused blockchain, 
 Ronin, was subject to a gargantuan exploit  entailing 
 the loss of huge sums of locked funds. In total, 
 173.6K ETH and 25.5M USDC - which would be 
 worth about $615.7M at current prices – were stolen 
 by an anonymous actor. Curiously enough, the actual 
 exploit was already executed on March 23rd, 
 apparently six days before anyone noticed. 

 Source: Dune Analytics (@digipo) 

 On March 29th, Sky Mavis, the developer of the 
 well-known blockchain game Axie Infinity, as well as 
 the Ronin network,  published a statement 
 acknowledging the attack and providing a 
 preliminary assessment of the exploiter's modus 
 operandi. According to the developer, current 
 evidence strongly suggests that the attack was 
 conducted via the social engineering route. More 

 precisely, 5 out of 9 validator nodes responsible for 
 validating transactions – thereof 4 Ronin validator 
 nodes and Axie DAO's third-party validator node - 
 seem to have been seized by the malicious actor, 
 who apparently had managed to confiscate the 
 validators' private keys. 

 Due to Ronin's Proof-of-Authority �PoA� consensus 
 mechanism, the network operates with a relatively 
 limited number of validators, which are selected by 
 the developer based on the prospects' reputation. As 
 a countermeasure, Sky Mavis has pledged to elevate 
 the minimum requirement from 5 to 8 validator 
 nodes, as well as accelerate the planned expansion 
 of the existing validator set to reduce the likelihood 
 of similar attacks going forward. 

 Counterintuitively, the hacker  deposited chunks of 
 the stolen funds into centralized exchanges, FTX and 
 Crypto.com  , shortly after the exploit was discovered, 
 prompting the central question of his motives. 
 Unfortunately, this event highlights the vulnerable 
 nature of cross-chain bridges, which predisposes 
 them to become a primary focal point for attacks. 
 Unsurprisingly, the number of unique users utilizing 
 Ronin's proprietary wallet has plunged tremendously 
 since the exploit has been made public, marking a 
 DoD decline of 98.3%. 
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 Source: Dune Analytics (@horizon_dune) 

 Solana 

 Although the NFT market on Solana has turned out 
 to be a laggard hesitant to benefit from Ethereum's 
 intensifying, ApeCoin-induced euphoria lately, it 
 appears to have finally caught up with the improving 
 market sentiment. After staying stagnant for the 
 most part throughout March, daily NFT transactions 
 have suddenly shot up, registering an increase of 
 �92.6% WoW at 400K daily NFT transactions as of 
 this writing. 

 Source: Dune Analytics (@brownboy) 

 Amidst this revitalized market environment, the 
 Web3 fitness lifestyle app, STEPN, has ignited a 
 palpable hype recently by ushering in an era of 
 financially incentivized exercise coined 
 "move-to-earn." For the purpose of motivating 
 individuals in a subtle manner to become more 
 active, users can purchase virtual sneakers through 
 the STEPN app's integrated marketplace, which 
 allows them to earn the utility token GST. 

 To remove the barriers to entry, users can dip their 
 toes into the water by initiating their STEPN earning 
 process through the offered lease model, which 
 enables users to rent virtual sneakers. In doing so, 
 they earn 30% of all GST rewards, with the remaining 
 70% flowing back to the sneakers' owner. To reap 
 GST rewards, users need to generate energy, with 1 
 energy corresponding to 5 minutes of movement. 

 Apart from the utility token GST, users also have the 
 opportunity to switch to GMT rewards – which 
 represents the project's governance token – upon 
 reaching level 30. Since GMT's launch on March 9th, 
 the token has seen a dramatic price rally, which in 
 part has been driven by vague speculation about 
 potential partnerships with major sporting goods 
 companies, noting an increase of �1,401.7% as of this 
 writing. 

 Source: CoinGecko 

 To boost daily energy and reward limits, users need 
 to level up or upgrade the quality or quantity of their 
 virtual sneakers. At any rate, energy is replenished 
 by 25% every 6 hours, which allows for a daily cycle. 
 In light of GMT's recent price surge, it seems that 
 STEPN might have reached a crucial tipping point as 
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 the number of users depositing SOL to purchase 
 virtual sneakers has taken off almost simultaneously. 

 Since March 27th, this metric has seen a massive 
 jump of �84.3%, currently hitting $18.6M worth of 
 SOL. So far, this trend seems to resemble last year's 
 early Axie Infinity mania, which had been triggered 
 by an abrupt price rally of its utility token SLP, 
 resulting in an enormous influx of fresh capital in 
 pursuit of fast money. 

 Source: Dune Analytics (@yehjames) 

 Nonetheless, user growth has accelerated and gone 
 parabolic as well recently, with cumulative unique 
 users who deposited SOL crossing 70K as of this 
 writing. As it stands, the recent craze seems to have 
 sparked a self-fulfilling prophecy as masses of new 
 users have flocked to the blockchain-powered 
 fitness app over the last few weeks. 

 Source: Dune Analytics (@yehjames) 

 Avalanche 

 On Avalanche, NFT trading volume has gyrated 
 markedly over the last week, albeit attempting to 
 jumpstart a recovery before caving in slightly on 
 March 30th. As of this writing, traders have 
 generated a total of $2.4M in aggregated NFT 
 trading volume on Avalanche. Therefore, the 
 Avalanche NFT ecosystem seems unable to break 
 out in a clear direction at the moment and might 
 benefit from larger catalysts to galvanize market 
 participants into action. 
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 Source: CryptoSlam 

 A game that has taken the Avalanche NFT 
 ecosystem by storm since the end of 2021 is 
 Crabada  , which has tightened its grip on the market 
 even more distinctly over the last few months by 
 becoming the most dominant GameFi player on 
 Avalanche. As a corollary of this meteoric rise, 
 however, the required upfront investment for 
 entering Crabada's play-to-earn economy has 
 ballooned out of proportion, making it inaccessible 
 for most new entrants. 

 Because a playable team encompasses three crabs, 
 new users would be obliged to mobilize significant 
 capital, facing a minimum capital expenditure of 
 $3.9K at current floor prices. Based on the premise 
 of considerably lowering the barriers to entry, 
 CrabaDAO has recently originated, which tries to 
 tackle this concern in a straightforward manner. In 
 sum, the gaming guild has been birthed by a 
 collective of avid Crabada collectors with the 
 purpose of creating a revenue-sharing model for 
 in-game rewards within Crabada. 

 To facilitate this scheme, prospective members need 
 to acquire membership ticket NFTs, which have been 
 sold via a staged process totaling 1.45K tickets since 
 the first sale on February 22nd. By means of this 
 instrument, members will receive a pro-rata share of 
 the guild's yielded earnings on a weekly cadence. 

 Compared to the current costs for assembling an 
 entire team of crabs, the mint price for CrabaDAO 
 membership passes has ranged between $150 - 
 $200, possibly removing a hitherto insurmountable 
 impediment to participation for prospective players. 
 To date, the guild has parlayed the raised funds into 
 amassing an army of 39 crab teams deployed for 
 mining expeditions. Throughout March, the average 
 price for membership tickets has mostly flatlined 
 around $200 while daily trading volume has 

 oscillated between $200 and $14.5K, with spikes 
 surrounding the consecutive ticket drops. 

 Source: Avax NFT Stats 

 By and large, the rapid growth of blockchain gaming 
 has given rise to an exorbitant price appreciation for 
 many popular in-game items across multiple genres. 
 As a result, a secondary layer has been formed on 
 top of many blue chip games to enable collective 
 ownership and revenue sharing models, which might 
 foreshadow an emerging route to circumvent 
 otherwise cost-prohibitive investment requirements 
 for new players. 
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 Deciphering the 
 Metaverse: The power of 
 airdrops 

 Quick Take 

 ●  This weekly series explores the most 
 interesting insights in NFTs, blockchain 
 gaming, and virtual worlds 

 ●  Solana NFTs have been brought into the 
 public eye against the backdrop of OpenSea’s 
 integration, providing significant tailwinds for 
 the ecosystem 

 ●  Airdrops can be a double-edged sword, 
 which can either elicit a potent growth 
 impulse or set a project back 

 Throughout history, mass psychology has always 
 been an integral component of factors exerting 
 influence over the market’s development. Despite the 
 vital role of fundamentals, markets of all sorts – be it 
 stocks, commodities, or crypto – have tended to be 
 governed by narrative as well. This driving force can 
 be traced to the origin of the human species. As 
 storytelling animals, humans have evolved to rally 
 around a compelling narrative and engage in social 
 signaling behavior to satisfy their inherently tribal 
 sense of belonging. 

 By and large, the crypto market has been skewed 
 towards adhering more closely to this principle, as 
 meme coins have demonstrated well in the past. 
 Most notably, this tendency has been 
 re-emphasized, in particular, by the meteoric rise of 
 profile-picture �PFP� NFTs over the last year. 
 Although many onlookers discarded the idea of 
 Twitter profile pictures being worth hundreds of 
 thousands of dollars initially, the self-fulfilling 

 prophecy of a strong narrative helped fuel the recent 
 PFP boom as more and more individuals jumped on 
 the bandwagon. 

 Similarly, the recent reinforcement of Bored Ape 
 Yacht Club’s �BAYC� cultural relevance seems to have 
 spilled over into the broader NFT market, which has 
 been illustrated by the sustained uptick in overall 
 NFT trading volume over the last three weeks. Last 
 week, NFT trading volume across chains reached 
 $724.1M, which denoted an increase of �31.1% WoW. 

 Furthermore, this coincided with reignited interest 
 for NFTs on social media. For three consecutive 
 weeks now, NFT marketplaces have attracted 
 increasingly more Twitter followers, registering an 
 increase of �7.6% WoW. Pre-eminently, OpenSea led 
 the cohort with a surge of �31.4% WoW last week, 
 which, against the backdrop of mounting criticism 
 about its allegedly  minuscule bounties for 
 discovering critical technical vulnerabilities  , seems 
 surprising but might have been offset by its 
 integration of Solana NFTs  slated for April at the 
 time. 
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 In the war for market dominance among Ethereum 
 NFT marketplaces, LooksRare has plateaued 
 between 11.2% and 4.3% of OpenSea’s trading 
 volume since its peak at 22.3% three weeks ago, 
 sitting at 5.6% as of this writing. Despite being 
 unable to maintain its record-high levels, it seems 
 that LooksRare has permanently benefited from NFT 
 aggregator Gem’s integration on March 7th, allowing 
 it to bypass persistent resistance around the 2% 
 mark. 

 Ethereum 

 As PFP projects have swept the market and struck a 
 chord with collectors over the last year, projects 
 successfully navigating these waters have been 
 elevated to premium Veblen goods. Amidst this wave 
 of emerging brands, only a few players have 
 managed to enshrine their positions as market 
 leaders by establishing a cultural moat. Despite the 
 abundance of projects attempting to carve out a 
 niche, the vast majority have quickly vanished into 
 thin air. 

 Thus, these power-law dynamics suggest potential 
 difficulties associated with venturing into the PFP 
 market, notwithstanding the low barriers to entry. 
 Remarkably enough, Azuki – the Anime-themed 
 metaverse brand - has been catapulted into the 
 center of attention over the last few weeks after 
 increasingly gaining momentum. In spite of its 
 relatively short existence, the floor price for Azukis 
 skyrocketed by �212.4% since the beginning of 
 March, almost scratching the $100K mark on April 
 2nd and residing at $92.7K as of this writing. 

 Source: Dune Analytics (@cryptuschrist) 
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 The reasons are manifold but can be boiled down to 
 a couple of main drivers. Most notably, the project 
 kicked into high gear last week as a surprise airdrop 
 for Azuki owners stimulated parabolic growth. 
 Unconventionally, the airdrop was first announced in 
 a cryptic manner during the Azuki garden party - the 
 brand’s first real-life event boasting celebrity 
 performers, such as Wiz Khalifa – on March 30th, 
 when Azuki holders were suddenly asked to check 
 their wallets. Here, Azuki holders discovered two 
 mysterious boxes for every Azuki they owned that 
 were airdropped to them under the collection name 
 of “Somethings.” 

 Showcasing the team’s marketing prowess, the 
 airdropped boxes turned into piles of dirt two days 
 later, leaving many individuals puzzled who thought 
 that they had fallen victim to the team’s April Fools’ 
 joke. However, clarification quickly followed one day 
 later, when the ash heaps morphed into enigmatic 
 bean creatures termed “Beanz.” Not only has Azuki 
 shrouded its airdrop in a cloak of mystery by 
 revealing it gradually as part of an unraveling story, it 
 also has broken with the prevailing norm of 
 airdropping only one NFT for every genesis NFT. 
 Although there have been instances of PFP projects 
 gifting two separate airdrops to their community 
 members, such as BAYC, Azuki has pioneered a 
 different approach with mutually beneficial 
 implications for holders and the project alike. 

 First, it frees owners from having to decide between 
 renouncing their community membership of the 
 airdropped collection to make a profit or staying in 
 the community at the expense of forgone financial 
 gains. Of course, this is also in the interest of the 
 project itself as it attenuates rapid user recycling by 
 fostering a more long-term-oriented community. By 
 implication, it seems likely that community members 
 would reap greater financial profits from Azuki’s 
 two-pronged strategy compared to other airdrops. 

 Indeed, owners would have recovered 36.4% of 
 Azuki’s floor price if they had sold both of their 
 Somethings on the first day. In comparison to 
 airdrops conducted by other popular blue-chip PFP 
 collections, this represents more than double the 
 relative value of the second-best collection Cool 
 Cats. For example, Mutant Apes compensated for 
 merely 12.6% of Bored Apes’ floor price while Cool 
 Pets at least accounted for 17.3% of Cool Cats’ floor 
 price at the time. On the flip side, this stark contrast 
 raises the question of whether this approach might 
 exacerbate the free-rider problem associated with 
 most airdrops. 

 Source: Dune Analytics (@cryptuschrist) 

 Although Azuki has often been hailed as a worthy 
 adversary capable of dethroning BAYC, the two 
 collections have not displayed an unambiguous 
 correlation when mapped against each other for the 
 first 83 days of their existence. During this period, 
 the rolling 10-day Pearson correlation coefficient for 
 the collections’ floor prices fluctuated immensely, 
 ranging between �0.74 and 0.97. Interestingly, 
 between days 70 and 83, a strong positive 
 correlation has occurred, perhaps indicating a more 
 synchronized price performance over time. 
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 Source: The Block Research, Dune Analytics (@cryptuschrist) 

 Curiously enough, the ensuing Azuki craze has been 
 preceded by a great deal of larger investors 
 amassing enormous Azuki positions while often 
 weaving a web of secrecy as to the precise theses 
 driving their decisions. As a result, trading volume 
 spiked to $8.2M ��304.3% DoD� on March 18th and 
 to $14.2M ��218.6% DoD� on March 24th, at a time 
 when the scheduled airdrop was still unknown to the 
 public. Further substantiating these outlier events, 
 the 24-hour change and 7-day change also deviated 
 strongly from the norm during these bulk purchases. 

 Source: Dune Analytics (@rantum) 

 In addition, Azuki #9605 – the  second-rarest  piece  in 
 the collection – made the headlines a couple of hours 
 prior to Azuki’s garden party by raking in a 
 staggering $1.4M �420.7 ETH�, which crowned the 
 project’s boom. Consequently, it dwarfed previous 
 top-ranking Azuki sales by a large margin, boasting a 
 gap of $828K to the second-highest sale. 

 Source: Dune Analytics (@cryptuschrist) 

 Obviously, this trade might have been subject to 
 wash trading activity but based on the buyer going 
 to great lengths to cultivate his  online persona  and 
 the seller being an  Azuki-centered collective  , this 
 possibility seems rather unlikely. Instead, this series 
 of events might adumbrate the circulation of 
 confidential information among selected individuals 
 prior to publication. That being said, it might also be 
 a coincidence fueled by Azuki’s tightening grip on the 
 market-leading up to the event, which might have 
 prompted these buyers to recognize the project’s 
 value proposition. Airdrops can certainly be a potent 
 weapon in the arsenal of any PFP project but are not 
 a panacea. 
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 In fact, if implemented improperly, it can quickly 
 leave an unpleasant aftertaste among otherwise 
 enthusiastic supporters while deterring prospects 
 from joining the community. This dichotomy was 
 showcased during the launch of the second World of 
 Women �WoW� collection called World of Women 
 Galaxy on March 26th, as the interests of existing 
 WoW owners and prospective buyers were pitted 
 against each other. While existing WoW holders were 
 given a free WoW Galaxy, the public mint 
 encompassing almost half of the total supply was 
 executed via a Dutch auction starting at 3 ETH 
 �$9.3K�, which at the time represented 28.6% of 
 WoW’s floor price. 

 Considering WoW’s  mission  to empower women and 
 advance inclusivity in Web3, a  backlash  from the 
 community quickly erupted due to the Dutch 
 auction’s supposedly high starting price, which was 
 perceived to clash with the project’s purported 
 values. As a consequence, merely 247 NFTs were 
 minted above 1 ETH �$3.1K�, with 81% of all publicly 
 available NFTs selling for 1 ETH and 17% selling for 
 0.3 ETH �$0.9K�. Note that 10.7% of the total supply 
 was earmarked for allowlisted buyers who could mint 
 their NFTs at a fixed price of 0.3 ETH, thus 
 contributing greatly to this price bracket. 

 Source: Dune Analytics (@cryptuschrist) 

 Furthermore, it is worth pointing out that WoW 
 emulated BAYC’s Mutant Ape Yacht Club �MAYC� 
 launch strategy, which too was conducted via a 
 Dutch auction beginning at 3 ETH last summer, albeit 
 at a time when the floor price of Bored Apes was 
 reaching $137.2K as opposed to WoW’s $32.6K at the 
 time of the WoW Galaxy launch. It is not clear 
 whether WoW’s decision to pick this strategy has, in 
 fact, been motivated by the success of MAYC’s 
 approach, but it certainly highlights the need for 
 nuanced first-principle thinking, with every project 
 facing its own unique circumstances, as well as 
 cultural idiosyncrasies. 

 To prevent adverse consequences from an airdrop, 
 projects should be encouraged not to shoehorn their 
 collection into established frameworks. As it stands, 
 this sentiment seems to have been echoed by the 
 community as the WoW floor price has nosedived by 
 �25.8% since its peak at $40.4K one day before the 
 WoW Galaxy launch. Meanwhile, the floor price for 
 WoW Galaxy has hovered between $4K and $5.3K, 
 sitting at $5.3K as of this writing. 
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 Source: Dune Analytics (@cryptuschrist) 

 As Yuga Labs’ IP buying spree has set a precedent 
 recently, it, in a broader sense, has expanded the 
 market’s horizon by highlighting the fleeting nature of 
 brand ownership. Although holders remain in 
 possession of their acquired NFTs, sudden regime 
 changes can have detrimental repercussions on the 
 affected project. Then again, acquisitions can also 
 offer a remedy for turning around decaying brands 
 that, given a change of leadership, might flourish 
 again. Capping off the final stretch of a tumultuous 
 odyssey, ownership of the  Pudgy Penguins  finally 
 changed hands after a long tug of war between 
 various stakeholders, thereby becoming a textbook 
 example of the industry’s adaptability. 

 To recap, in January, the project’s founding team was 
 ousted via a community vote after promised 
 roadmap items repeatedly failed to materialize. Since 
 then, the collection remained in a state of limbo while 
 the community explored potential avenues for 
 rescuing the project, which ranged from a grassroots 
 movement to a  wrapped collection  as a potential 
 escape route. Nonetheless, the solution that ended 
 up prevailing was an  acquisition  for $2.5M �750 ETH� 
 led by entrepreneur  Lucas Netz  who assumed 
 leadership of the project last week. 

 In the wake of this reorganization, the market 
 reacted positively to this news, with Pudgy Penguins’ 
 floor price skyrocketing to stratospheric highs and 
 even surpassing last year’s all-time high �ATH� of 
 $11.2K. Meanwhile, trading volume has also picked 
 up pace again, reaching $2.9M as of this writing, 
 which marks a 41x increase within a week. In a 
 sense, this comeback story perfectly illustrates the 
 importance of social consensus. By banding together 
 to rebel against the status quo, the community 
 managed to collectively steer the project into a new 
 direction by executing a sort of ”  social rollup  .” 

 Source: Dune Analytics (@cryptuschrist) 

 A key insight throughout this series has been the 
 fact that NFTs have embarked on a multi-chain 
 journey. In the course of this development, liquidity 
 has been scattered across multiple chains, with each 
 chain cultivating its own siloed NFT ecosystem. To 
 bridge the gap between these mostly detached 
 ecosystems, Gh0stly Gh0sts has floated the idea of 
 connecting the dots by making NFT collections 
 interoperable across chains. Because of its support 
 by the interoperability protocol LayerZero, Gh0stly 
 Gh0sts can be natively used across chains instead of 
 having to issue an artificial copy through bridges, as 
 would be the case with the current methods for 
 moving NFTs to another chain. 

 More precisely, the contract’s integrated traverse 
 function enables owners to transfer their Gh0sts to 
 another chain through the  entry of simple inputs  .  In 
 doing so, the project aims to usher in an era of truly 
 omni-chain NFT collections while obviating the need 
 for wrapped NFTs. Interestingly, each individual 
 piece of the collection is visually discernible in terms 
 of its blockchain of origin, which is indicated by its 
 respective background color, and its current 
 blockchain, which is displayed through border 
 changes. 
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 Unsurprisingly, the birth chain distribution induced 
 by the free mint has largely mirrored the NFT 
 market’s blockchain preferences, with 40% of all 
 Gh0sts being minted on Ethereum while 18% have 
 originated on Binance Smart Chain and Avalanche, 
 respectively. 

 Source: Gh0stly Gh0sts Discord 

 Capturing the current zeitgeist, the collection has 
 chosen the  CC0  route for its IP licensing model, 
 thereby actively encouraging the free proliferation of 
 its brand in an unfettered manner. To date, 
 cumulative trading volume has already crossed 
 $12.1M, with the floor price stabilizing around $1.3K 
 as of this writing. 

 Source: Dune Analytics (@cryptuschrist) 

 Solana 

 This week, the Solana NFT ecosystem came into the 
 limelight after OpenSea officially  announced  its 
 integration of Solana NFTs on April 7th, which 
 marked a watershed moment for the market. Until 
 now, Ethereum NFTs have unquestionably dominated 
 trading activity on the leading NFT marketplace, 
 despite efforts to promote Polygon NFTs and a 
 short-lived growth spurt of Klatyn NFTs  . 

 Notwithstanding the rather sobering track record of 
 these two NFT ecosystems already co-existing with 
 Ethereum on OpenSea, the added functionality might 
 provide an important stepping stone to the 
 widespread adoption of Solana NFTs. OpenSea 
 already foreshadowed the Solana integration in a 
 tweet insinuating its imminent launch on March 29th, 
 which resulted in Solana NFT trading volume soaring 
 by �71.3% DoD on the day of the announcement, 
 hitting a monthly high shy of $13M. In the aftermath 
 of the initial tweet, NFT trading volume plummeted 
 as low as $4.6M before inching upwards again, 
 sitting at $7.5M as of this writing. 
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 Source: CryptoSlam 

 Due to the significance of this event, it will be 
 interesting to observe its impact on overall Solana 
 NFT trading volume over the coming weeks and 
 months. Moreover, its ramifications for native 
 marketplaces exclusively catering to NFT collectors 
 on Solana, most notably the incumbent Magic Eden, 
 should not be understated. Will the platform be able 
 to absorb the blow and defend its dominance, or will 
 this be the beginning of the end? As of now, 
 OpenSea only accounts for 2.9% of the overall NFT 
 trading volume on Solana. 

 Source: Dune Analytics (@sealaunch) 

 Although the Solana NFT ecosystem has been 
 flooded with a host of aspiring PFP projects over the 
 last months, a few collections have managed to 
 remain on top, cementing their position as the 
 ecosystem’s holy grails. Topping the list of blue-chip 
 PFPs, Solana Monkey Business �SMB� has witnessed 
 an injection of fresh liquidity against the backdrop of 
 favorable tailwinds as of late. Deploying the number 
 of Twitter accounts using SMBs as their avatars as a 
 surrogate for social signaling, the project has 
 gathered pace over the last two weeks, with the 

 metric shooting up to 916 on April 1st, which notes 
 an increase of �15.1% WoW. 

 Source: Inspect 

 Simultaneously, the floor price has mimicked this 
 trend to a large extent, which has increased by 
 �74.1% during the same period, reaching a high of 
 $34.1K on April 2nd, while trading volume peaked a 
 couple of days earlier registering $1.3M on March 
 26th. 

 Source: SolsWatch 
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 What is more, SMB has started to power the 
 financialization of NFTs  on Solana recently by 
 collaborating with the lending protocol Solend to 
 straddle the worlds of DeFi and NFTs. Similar to the 
 synergistic effect unlocked by NFTX and FloorDAO 
 on Ethereum, Solend leverages NFT liquidity protocol 
 Solvent’s mechanism to transform NFTs into droplets 
 – fungible tokens representing the underlying NFT – 
 to facilitate collateralized lending, as well as yield 
 farming opportunities. 

 To inaugurate this new feature, Solend launched the 
 first NFT isolated liquidity pool for SMB on March 
 31st. To participate, users first need to exchange 
 their SMB NFTs on Solvent for SMBD droplets in a 
 1�100 ratio. Afterward, users can provide liquidity for 
 the USDC�SMBD pool on Solend, which allows them 
 to extract yield by staking their LP tokens or utilizing 
 their SMBD droplets for collateralized lending. 

 After an initial jump from 7 transactions on launch 
 day to an ATH of 556 transactions one day later, the 
 number of daily transactions for the NFT pool has 
 dwindled since sitting at 142 as of this writing. For 
 context, only 0.8% of all transactions stemming from 
 one of Solend’s liquidity pools are currently driven by 
 the newly introduced NFT pool, while the main pool 
 steals the show with a share of 83.1%. 

 Source: The Block Research, Dune Analytics (@sealaunch) 

 Avalanche 

 With euphoria creeping into the Solana NFT market, 
 NFTs on Avalanche have taken a backseat lately. 
 Over the last two weeks, liquidity has increasingly 
 dried up as trading volume has decreased by �46.9% 
 since its recent high of $2.8M on March 29th, 
 currently sitting at $1.5M. Likewise, the number of 
 unique buyers has followed a similar trajectory, 
 which has recorded a decline of �30.3% for the same 
 period. 

 Source: CryptoSlam 

 As we have discussed in a  previous issue  , market 
 structure tends to vary widely between Ethereum 
 and Avalanche, with the former gravitating towards 
 art while the latter operates with a strong focus on 
 gaming. In a market environment that has been 
 thriving on art and PFPs over the last few weeks, it 
 then stands to reason why Avalanche might have 
 been lagging behind lately. In this area, one of the 
 few noticeable newcomers distinguishing itself as of 
 late has been CryptoPuffies. 
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 Consisting of a collection of 8.9K furry creatures, 
 CryptoPuffies adopts the established approach 
 paraded by many Avalanche NFT projects, which add 
 a GameFi component to the mix of perks offered to 
 holders. Owing to the project’s close ties with the 
 DeFi hub Penguin Finance, holders will be able to 
 stake their NFTs to generate yield. In general, this 
 resonates with the overall trend of Avalanche 
 projects harnessing NFTs to create gamified DeFi 
 projects disguised as NFT projects, with the core 
 objectives still largely revolving around financial 
 incentives. 

 Yet, the reception by the market has been somewhat 
 underwhelming so far, with only a meager $72.7K in 
 cumulative trading volume generated since the 
 beginning of March. Since its recent high of $284 on 
 March 27th, the average price has tumbled to $99 as 
 of this writing. 

 Source: Avax NFT Stats 
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 Deciphering the 
 Metaverse: The 
 emergence of safeguards 

 Quick Take 

 ●  This weekly series explores the most 
 interesting insights in NFTs, blockchain 
 gaming, and virtual worlds 

 ●  The first wave of blockchain games has 
 struggled to maintain last year’s record-high 
 valuations 

 ●  Amidst an onslaught of malicious actors, 
 creators have innovated on behalf of NFT 
 collectors to establish certain safeguards 

 Investors are constantly scanning the horizon for 
 signs to gauge the current state of the market as 
 accurately as possible. In their striving for the most 
 realistic assessment of the market, investors are 
 often bombarded with streams of information, which 
 may cloud their vision. To navigate these waters, 
 market participants often rely on a multi-modal 
 approach to paint a holistic picture of the situation at 
 hand. In the past, the NFT market has been notorious 
 for seesawing between carnage and euphoria in 
 rapid succession, making it hard for investors to 
 appropriately position themselves. 

 On a macro level, a negative correlation between the 
 price of ETH and NFT trading activity has frequently 
 been touted as a reliable indicator. However, it seems 
 that this relation may have only been of transient 
 nature. If we closely inspect the Pearson correlation 
 coefficient for these two metrics, it becomes evident 
 that, for the most part, a moderate or strong positive 
 correlation has dictated this relation. By contrast, a 
 negative correlation only occurred in short bouts at 

 the beginning of November 2021 and between 
 January and March 2022. 

 Source: CoinGecko, Dune Analytics (@hildobby) 

 On a related note, similar dynamics have surfaced for 
 the link between transaction costs and NFT trading 
 activity on Ethereum. In theory, declining transaction 
 fees should alleviate the burden of rampant costs 
 typically incurred during times of high network 
 demand. Nevertheless, this effect has not played out 
 as expected over the last year, with the Pearson 
 correlation coefficient between the median gas price 
 and NFT trading volume mostly displaying a positive 
 correlation. 

 Assuming a continuation of both trends, these 
 positive correlations might be indicative of two 
 emerging insights. On the one hand, it might imply a 
 waning USD denomination by market participants, 
 who might increasingly price their NFTs in ETH 
 instead of USD. On the other hand, it might insinuate 
 a changing market structure increasingly occupied 
 by NFT whales, who disregard mounting transaction 
 costs given their massive war chests. 
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 Source: CoinGecko, Dune Analytics (@kroeger0x) 

 In addition, confidence in the blockchain gaming 
 sector has been shaken by an enormous cooldown in 
 token prices since its breakthrough moment in Q4 
 2021, now showing a much bleaker picture. While the 
 art and collectibles segment of the NFT market got 
 its second wind at the beginning of this year, 
 blockchain gaming remained largely dormant and 
 appeared to have already reached its zenith in late 
 2021. 

 Based on their token price performance, the host of 
 games and virtual worlds hailed as promising 
 flagships have plummeted tremendously since their 
 peaks in late 2021. Despite still retaining at least a 
 111% return since the beginning of 2021, investors 
 purchasing these tokens at last year’s peak have 
 faced an enormous bloodbath. Most prominently, 
 Axie Infinity’s governance token AXS has crashed by 
 �69.1% since its all-time high �ATH� on November 
 8th, 2021. 

 Source: CoinGecko 

 Irrespective of stalled growth, interest in the overall 
 NFT market by proxy of Google search volume for 
 “nft” has stabilized recently. Over the last six weeks, 
 this metric has hovered between 35% and 39% of its 
 ATH in the third week of January this year. Time will 
 tell whether this merely represents a temporary relief 
 on a larger downward trend or forms the basis for a 
 serious comeback. 
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 Ethereum 

 Following the promise of great riches promoted by 
 early play-to-earn �P2E� games, many participants 
 experienced an emotional rollercoaster over the last 
 year as the vast majority of in-game economies 
 eventually crumbled under the weight of 
 unsustainable economic models. With the collapse of 
 a cornucopia of reward token prices, the P2E sector 
 has been mired in chaos lately. To make matters 
 worse, the market had to stomach one of the worst 
 hacks in recent crypto history, with the  Ronin exploit 
 becoming a cautionary tale of the lurking dangers of 
 on-chain economic activity. 

 In the aftermath of the event, Sky Mavis, the 
 developer behind Axie Infinity and the Ronin 
 network,  acknowledged  having succumbed to the 
 inherent trade-offs of scaling as fast as possible at 
 the expense of maximum decentralization. In an 
 attempt to counteract this fundamental vulnerability, 
 the existing set of 9 validator nodes will be 
 expanded to 21 validator nodes over the next three 
 months, with companies such as Nansen and 
 Animoca Brands joining forces to help make the 
 Ronin network more robust. According to an  update 
 provided by the Ronin network on April 14th, the 
 security breach has been tied to the North 
 Korea-based Lazarus Group - a cybercrime group - 
 as implied by the FBI. 

 In their quest for adequate scaling solutions, projects 
 are often confronted with a common dilemma, which 
 requires them to walk a tightrope between optimizing 
 for rapid scaling and streamlining network security, 
 with Ronin being no exception. On April 6th, the 
 gaming giant  announced  a $150M funding round led 
 by Binance and Animoca Brands, among others, 
 which was conducted for the sole purpose of 
 recouping stolen funds for users. 

 Although this is great news for affected users, it at 
 the same time is faintly reminiscent of the 
 too-big-to-fail narrative widely used by big banks 
 during the financial crisis in 2008. Nonetheless, way 
 before this critical turning point, Axie had already 
 started down the slippery slope of failing to 
 rebalance its in-game economy. Despite  measures  to 
 curb unbridled SLP issuance, which indeed have 
 been effective – as indicated by the drop in issued 
 SLP starting in mid-February – burned SLP has 
 ground to a halt. Throughout March, 88.6% less SLP 
 has been burned than in January – the month prior to 
 the SLP issuance change. 

 Source: Axie World 

 As a consequence, the mint-to-burn ratio has been 
 more volatile since Axie revamped its economic 
 model in early February, but more importantly, it 
 actually had inched upwards well before the hack 
 wreaked havoc on this metric. Prior to March 23rd, it 
 had already escalated to record-high levels, eclipsing 
 last year’s Q4 highs and reaching 44.5 on March 
 22nd. In other words, it seems that the reduced SLP 
 issuance was, in fact, a pyrrhic victory as SLP burn 
 mechanics were employed even less frequently. 
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 Source: Axie World 

 Perhaps intended to offer a solution to this situation, 
 Axie launched its highly anticipated Axie Origin 
 upgrade, which has been available in early access 
 since April 7th. Among other features, the new 
 version of the game entails free starter Axies, which 
 allows new users to dip their toes into the water 
 before committing any funds. 

 In this way, the company enacts a strategy to expose 
 its product to a new audience, which otherwise 
 would have been deterred by the required upfront 
 investment costs. In this context, additional SLP burn 
 mechanics, such as a crafting system to amplify an 
 Axie’s skills, are slated for the future as well. This 
 comes against the backdrop of consistently tumbling 
 daily active users and plummeting weekly trading 
 volumes, which both have fallen by �45.8% and 
 �89.6%, respectively, since the beginning of the year. 

 Source: Axie Infinity 

 With the onslaught of malicious actors, the industry 
 has steeled itself for a continuation of this trend. To 
 combat this undesired byproduct of the enormous 
 wealth amassed by the market, creators have fallen 
 back on what they are best at – to innovate. 
 Typically, NFT projects across different categories 
 have implemented the normal  ERC�721 standard  . 
 However, we have already observed  initial 
 experiments  iterating on this original standard. 

 For instance,  Azuki  has come up with its own 
 improvement for saving gas fees when minting 
 multiple NFTs at once, which it coined  ERC�721A  . 
 Recently, another enhanced version has been 
 developed to shield market participants, at least to 
 some degree, from falling prey to fraudulent NFT 
 projects. Pioneered by the team behind the historic 
 P2E game CryptoFighters �CF� Classic, the  ERC�721R 
 standard aims to provide a technical safety net for 
 collectors minting NFTs of a new project. 

 In a nutshell, it allows minters to claim a refund in a 
 trustless manner for a predetermined period, which 
 is individually set by the implementing project. By 
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 automatically locking the generated funds in a 
 dedicated escrow smart contract during the waiting 
 period after the launch, minters can instantly return 
 their NFTs in exchange for the mint price. Thus, in 
 the worst-case scenario, participants would only lose 
 the gas fees spent on minting the NFTs. 

 Unconstrained by the straitjacket of the basic 
 ERC�721 standard, projects are forced to 
 demonstrate more accountability on their part, 
 although it is still conceivable that nefarious players 
 could game the system, albeit to a lesser extent than 
 before. Acting as its own guinea pig, the upcoming 
 CF Alliance launch – the sequel of the initial CF 
 Classic game - will be one of the first projects to 
 incorporate the standard in its upcoming NFT mint. 
 Interestingly, the project was born in 2018 as part of 
 the first cohort of blockchain games trailblazing an 
 era of P2E gaming. 

 To reward its early supporters, potion NFTs will be 
 claimable for free by CF Classic holders, which will 
 give them a 50% discount for the CF Alliance mint. 
 Since the start of the year, the floor price for the 
 historic CF Classic NFTs has fluctuated 
 tremendously, hovering between $147 and $1.3K. 
 Simultaneously, trading volume saw a sudden spike 
 on January 11th, hitting $162.1K, before abating 
 significantly to $450 as of this writing. 

 Source: Dune Analytics (@cryptuschrist) 

 One of the hallmarks of the first AAA blockchain 
 games appearing on the scene in 2021 has been how 
 they have tried to bridge the gap between their initial 
 proof of concept and their final product. Because of 
 the comparatively long development cycles so 
 deeply ingrained in this particular market segment, 
 AAA blockchain games often face the challenge of 
 having to mastermind measures to stave off a 
 widespread loss of their supporters’ attention. 

 In this sense, the premium production of these 
 games presents a double-edged sword as it, on the 
 one hand, raises the bar for gameplay quality but, on 
 the other hand, imposes the risk of dwindling users, 
 who may be gripped by the fear of incurring 
 opportunity costs. In pursuit of tackling this inherent 
 problem, many AAA games have incentivized token 
 staking programs to captivate their supporters’ 
 interest for longer stretches of time. 

 On that front, Illuvium, the monster-battling game set 
 to launch in 2022, has recently made progress in 
 advancing its staking model. On March 24th, the 
 team  announced  its staking V2 upgrade, which 
 constitutes the natural evolution of its ILV token 
 staking pools, primarily offering gas savings, new 
 features, as well as streamlined workflows. 
 Consequently, the number of transactions 
 immediately leaped up to 1.1K one day after the 
 announcement, marking an almost 17x WoW 
 increase. 

 40 

https://medium.com/illuvium/42-all-you-need-to-know-about-staking-v2-94e77f295ff


 41  Latest Research & Analysis  May  2022 

 Source: Dune Analytics (@bo77� 

 The caveat here is that users need to migrate to the 
 V2 contract for the purpose of reactivating their yield 
 generation capability. Thus far, 2.5K stakers have 
 already moved over to V2 staking, with most stakers 
 still lingering in V1 staking. Next to sporadic flash 
 pools, which grant other communities the option to 
 earn ILV staking rewards, users can choose between 
 the two core pools, namely ILV and ILV�ETH. 

 As a prelude to the actual game, stakers can decide 
 to either claim their rewards in ILV or in sILV2, which 
 is a synthetic ILV token pegged to the value of ILV 
 that can be spent on certain in-game activities, such 
 as travel. As of this writing, the two core pools in 
 combination encompass a total value locked of $1B, 
 with 74.2% stemming from the ILV pool and 25.8% 
 from the ILV�ETH pool. 

 Source: Dune Analytics (@carson) 

 Solana 

 Undoubtedly, Solana NFTs have enjoyed great 
 popularity over the last week as  OpenSea’s 
 integration  has been widely regarded as an 

 important milestone for the nascent ecosystem, 
 bringing its untapped potential more sharply into 
 focus. With the added functionality enabling users to 
 trade Solana NFTs, OpenSea intends to collapse the 
 distinction between the Solana and Ethereum NFT 
 ecosystems and facilitate a borderless user 
 experience. 

 Although this foray has been extensively predicted to 
 become a roaring success, it - as indicated by 
 on-chain data - has failed to materialize entirely thus 
 far. After a jump to 3.9% of the total Solana NFT 
 transaction volume on April 7th, OpenSea’s market 
 share has faded to 0.7% as of this writing. Apparently 
 unfazed by the growing competition, the leading 
 Solana NFT marketplace Magic Eden has managed 
 to increase its de-facto monopoly by �2.7% during 
 the same period, currently residing at a market share 
 of 97.4%. 

 Source: Dune Analytics (@sealaunch) 

 A thorough glance at the daily active user counts 
 reveals a similar situation. Last week, Magic Eden 
 noted an influx of �11.1K daily active users, marking a 
 stunning �42.1% increase. In the meantime, OpenSea 
 lost 66.5% of its daily active Solana users, now only 
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 comprising 1K users, compared to Magic Eden’s 
 37.4K users. Therefore, it remains to be seen 
 whether the behemoth may simply need more time 
 to get its flywheel spinning or whether this, in fact, 
 illustrates a failed experiment. 

 Source: Dune Analytics (@sealaunch) 

 A core theme throughout this series has been the 
 fragmentation of virtual worlds on Solana, which in 
 general runs counter to the trend that has been 
 discerned on Ethereum, where the hustle and bustle 
 of the metaverse is mainly concentrated in a few 
 digital universes. Instead of relying on the 
 open-world framework commonly espoused by 
 metaverse projects, such as Decentraland, digital 
 land on Solana is typically scattered across a 
 plethora of siloed projects, which in most cases are 
 more limited in their functionality. 

 Rather, they are geared towards catering to the 
 needs of specialized communities. To this effect, The 
 Suites plans to emulate the experience of watching 
 an event with like-minded individuals in a luxurious 
 virtual suite. To achieve this atmosphere, users can 
 gather in virtual suites and engage in various 

 activities, such as sports betting, with the suite’s 
 maximum occupancy being restricted by its type. 

 Crowning the full range of suite types, only 1% of the 
 total supply of 4.9K are owner’s suites, which have 
 the capacity to accommodate up to 64 visitors. 
 Executive suites can house 15 to 20 individuals, while 
 the most common club suites can only host 
 gatherings of up to 11 guests. In short, the three tiers 
 determine the properties’ sizes. 

 Source: The Suites Discord 

 Last week, the project  disclosed  its overarching 
 strategy, according to which it would zero in on 
 becoming a powerhouse of sports gaming in the 
 metaverse. In support of this vision, the project will 
 expand its scope in an effort to scale to an open 
 world, which would signify a quantum leap from its 
 present-day, closed system and would allow suite 
 owners to repurpose their digital real estate in 
 different ways. 

 Potentially fueled by the  official confirmation  of  an 
 OpenSea listing on March 29th, the floor price for 
 The Suites skyrocketed as high as $1.8K, which 
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 denoted its peak on April 7th, achieving an increase 
 of �65.6% since the beginning of the month. Unable 
 to maintain these levels, the floor price has declined 
 by �34.1% since its high, sitting at $1.2K as of this 
 writing. Likewise, trading volume has mimicked this 
 pattern, with an even more pronounced decrease of 
 �91.2% since its high of $194.2K on April 6th. 

 Source: Solanafloor 

 Avalanche 

 Recently, investors in the Avalanche NFT ecosystem 
 have been whipsawed by high volatility as the 
 market continued to gyrate heavily. Without a clear 
 trend in sight, NFT trading volume has been stuck in 
 a range between $1M and $2.3M since the beginning 
 of April. This has most likely been driven by the 
 persistent focus on Solana NFTs, as well as a 
 noticeable slowdown of new NFT projects emerging 
 on Avalanche over the past few weeks. 

 Source: CryptoSlam 

 As we have explored in the  past  , idle games have 
 basically become synonymous with experimental 
 on-chain games over the last few months. Under 
 these conditions, strategic considerations are usually 
 accentuated as decisions are fraught with financial 
 implications. If we take a look under the hood of 
 these games, they generally display characteristics 
 of DeFi protocols, which are disguised under a 
 veneer of gamification. 

 Combining all these elements, Pizza Game has risen 
 to the top of the Avalanche gaming world since its 
 launch on February 4th. In essence, the goal is to 
 produce as many PIZZA tokens as possible by 
 staking a pizza chef NFT in the pizzeria. Although 
 the first generation of pizza chefs is limited to a 
 supply of 10K, PIZZA tokens can be utilized to mint 
 another generation of 10K pizza chefs. Because a 
 pizza chef’s output diminishes with an increasing 
 workload due to fatigue, players need to strike a 
 delicate balance between a variety of parameters to 
 streamline PIZZA production. 

 Apart from serving as the medium of exchange for 
 tools, which enhance a chef’s PIZZA-generating 
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 skills, PIZZA can also yield SODA tokens by staking 
 the PIZZA�AVAX LP token in the soda fountain, which 
 can also be used to purchase tools. Inspired by 
 Chikn’s  closed-loop system, SODA can be spent to 
 level up the pizzeria, resulting in boosted PIZZA 
 production capabilities and increasingly higher SODA 
 requirements to level up. 

 To put it briefly, the PIZZA output acts as a 
 barometer for how finely tuned the individual 
 components of a pizzeria are, which players can 
 modify in various ways. Over the last month, the 
 average price for pizza chefs has fluctuated between 
 $46 and $126, while the daily trading volume has 
 oscillated between $2.2K and $14.7K. 

 Source: Avax NFT Stats 
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 Deciphering the 
 Metaverse: The 
 introduction of 
 personalized utility 

 Quick Take 

 ●  This weekly series explores the most 
 interesting insights in NFTs, blockchain 
 gaming, and virtual worlds 

 ●  After bursting on the scene in spectacular 
 fashion, Moonbirds has sparked an unbridled 
 euphoria in the market 

 ●  Leaving homogenous rewards increasingly 
 behind, NFT projects are starting to 
 personalize their utility for collectors based 
 on several inputs 

 ●  The traditional entertainment business is 
 slowly gaining more acceptance among NFT 
 natives 

 User-friendliness has often been the missing link in 
 nascent industries’ pursuit of mainstream adoption. 
 To reach the promised land of mass appeal, any 
 industry needs to traverse its initial embryonic stage, 
 which is typically hallmarked by sluggish growth and 
 rudimentary instruments. While still in its infancy, the 
 crypto industry’s early pioneers are comfortable with 
 using the germinal  infrastructure  at their disposal. 
 However, with growing maturity, a special emphasis 
 is increasingly placed on more sophisticated tools. 

 As a direct consequence, users’ operational 
 efficiency gets increasingly streamlined through the 
 birth of new, essential building blocks. In the vibrant 
 world of NFTs, one such step-function change has 
 been the introduction of  NFT aggregators  . Due to 

 their ability to route liquidity from multiple 
 marketplaces and bundle it in a single user interface, 
 NFT aggregators theoretically represent a quantum 
 leap in convenience for users. Indeed, this sentiment 
 has been echoed by on-chain data, indicating a 
 meteoric rise in trading volume facilitated by these 
 platforms. 

 Since the beginning of 2022, the total trading volume 
 channeled through the two NFT aggregator 
 powerhouses, Gem and Genie, has seen an almost 
 4x increase, sitting at $13.8M as of this writing. 
 Interestingly, Gem managed to dethrone Genie in 
 terms of cumulative trading volume on March 18th, 
 taking over the reins as the new market leader 
 irrespective of Genie’s first-mover advantage. 

 Source: Dune Analytics (@sohwak) 

 Furthermore, when comparing direct sales with 
 aggregator-driven sales, it becomes obvious that 
 aggregators have enjoyed great popularity over the 
 last months, progressively gaining more momentum. 
 Since January, the share of trading volume routed 
 through aggregators has leaped up significantly, 
 currently occupying 10.1% of the total NFT trading 
 volume on Ethereum and vastly outshining its 
 incipient 1.8%. By implication, this insinuates a 
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 growing appetite for more convenient and 
 cost-efficient trading solutions. 

 Source: Dune Analytics (@sohwak) 

 In parallel, NFT marketplaces have been in a state of 
 constant flux as well, with LooksRare having been 
 slingshot to industry fame after its  attempted 
 onslaught on OpenSea  . Although LooksRare has, in 
 fact, been able to  chip away at the incumbent’s 
 undisputed monopoly  , OpenSea has been able to 
 ward off the attack at least to some degree in the 
 sense that it has remained the market leader. 

 Yet, LooksRare has emerged as the only rival capable 
 of siphoning off a decent share of OpenSea’s volume 
 so far. At the moment, OpenSea still garners 94.1% of 
 NFT trading volume on Ethereum, while LooksRare 
 captures 5.1%. Note that this analysis only considers 
 LooksRare’s filtered trading volume, which is 
 conservatively approximated by excluding trades 
 between self-owned wallets, NFTs trading more 
 often than three times per day, and sales surpassing 
 the highest equivalent sale on OpenSea. 

 Source: Dune Analytics (@hildobby) 

 Regardless of the  stymied trading volume growth 
 manifesting itself over recent weeks  , the number of 
 NFT transactions hints at a potential recovery. 
 Measured as the total transaction count of ERC�721 
 and ERC�1155 tokens, NFT transactions have started 
 to rebound after a retracement to 592.2K on April 
 4th, booking an increase of �48.2% since then and 
 marking its all-time high �ATH� at 877.7K as of this 
 writing. 
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 Source: Dune Analytics (@thomas_m) 

 Ethereum 

 In the past, the NFT market has been characterized 
 by extreme volatility, with the pendulum repeatedly 
 swinging from one extreme to the other. Amidst this 
 vigorous ebb and flow, change has been the only 
 constant. While temporarily taking a breather, the 
 market has been pronounced dead countless times, 
 only to come back even more forcefully. Although the 
 music might eventually stop, the opposite dynamic 
 has been unfolding over the past few days. 

 Strikingly, the market has suddenly lapsed into 
 uncontrollable euphoria on the heels of the 
 Moonbirds launch on April 16th, a profile picture 
 �PFP� project incubated by  PROOF  . Despite having 
 been demonized to some degree for its relatively 
 high mint price of 2.5 ETH �$7.6K� prior to the launch, 
 the sentiment quickly flipped to an unrestrained 
 lionization of the pixelated owls shortly after their 
 market introduction, which elevated the collection to 
 blue-chip status in record time. Within five days, the 
 floor price has skyrocketed to $109K as of this 
 writing, which marks a more than 14x increase over 
 the mint price. 

 Source: Dune Analytics (@sealaunch) 

 In extraordinary fashion, the collection burst onto the 
 scene with its unparalleled debut, which turned it 
 into a black hole of liquidity. In doing so, Moonbirds 
 has broken all records by crossing the $200M mark 
 in secondary sales after just two days. The 
 significance of this achievement looms even larger 
 when considered against the backdrop of the time it 
 took other blue-chip PFP collections to surpass this 
 trading volume level. 

 Except for Azuki, which only required 21 days, a 
 minimum of 84 days was needed to attract at least 
 $200M in secondary sales. For instance, it took 
 Bored Ape Yacht Club, which currently constitutes 
 the holy grail of PFPs, a total of 114 days, ending up 
 close to the sample’s average of 106.5 days. 

 Source: Dune Analytics (@cryptuschrist) 

 Given the fact that the two collections with the most 
 explosive growth trajectories also happen to be the 
 ones with the shortest lifespans prompts the 
 question of a possible link. When compared against 
 each other, the relationship between these projects’ 
 launch dates and days until reaching at least $200M 
 in trading volume points to a potential correlation 

 47 

https://www.theblockresearch.com/deciphering-the-metaverse-the-financialization-of-nfts-137579


 48  Latest Research & Analysis  May  2022 

 while still keeping in mind the small sample size of 
 this investigation. 

 As indicated in the chart below, a project’s floor price 
 - which is represented by the size of the respective 
 bubble - might act as a mediating factor, which might 
 skew the results. In theory, this appears plausible 
 since the floor price serves as a crude metric at least 
 somewhat reflective of a project’s short-term 
 success. Thus, reflexive behavior following a rapidly 
 rising floor price might shorten the time required to 
 achieve certain volume milestones. Circling back to 
 Moonbirds, this overarching trend might have 
 provided enormous tailwinds for the ensuing mania. 

 Source: Dune Analytics (@cryptuschrist) 

 In addition, Moonbirds champions a fresh strategy 
 for aligning interests by naturally selecting for 
 long-term holders through a mechanism coined 
 “nesting.” This feature stipulates that Moonbirds 
 owners must lock their NFTs to reap additional 
 benefits over time. Thus, higher nesting tiers are 
 activated with longer nesting periods, which yield 
 enhanced utility, thereby intertwining the owners’ 
 long-term conviction with the accrual of unique 
 benefits. Apart from rarity and aesthetics, time 

 holding the asset will become deeply ingrained in 
 distinguishing valuations of individual Moonbirds. 

 On a related note, the project plans to put a new spin 
 on the prevailing paradigm of existing metaverses, 
 which usually results in  users roaming seemingly 
 endless digital territories  , with social interactions 
 often taking a backseat. Instead, nested Moonbirds 
 will be eligible for early access to Project Highrise, a 
 virtual world devised by PROOF, which aims to 
 optimize for social connections. As the market 
 continues to mature, its appetite for transparency 
 appears to accelerate. 

 Considering the fact that many investors got burned 
 by anonymous teams taking advantage of frothy 
 market conditions by making empty promises at 
 excessive mint prices repeatedly over the last 
 months, it stands to reason that market participants 
 would gravitate more towards teams with proven 
 track records. 

 As already discussed in a  previous issue  , an 
 avalanche of airdrops has recently swept the market, 
 which has bestowed a massive windfall on NFT 
 collectors. Historically, successful initiatives invented 
 by pioneering NFT projects often spread like wildfire 
 as other projects, catching wind of these 
 battle-tested modalities, rushed to adopt these 
 tactics as well. 

 Jumping on the bandwagon of  airdrops  , Alien Frens – 
 a recent phenomenon entering the arena of 10K PFP 
 collections – spun off its second collection called 
 Alien Frens Evolution last week. Feeding off the 
 proven blueprint for PFPs, Alien Frens aims to offer 
 utility to its holders. So far, the main impetus driving 
 this strategy has been planet invasions. 

 Through this mechanism, Alien Frens holders have 
 the opportunity to win raffles for various prizes, such 
 as whitelist spots or NFTs, with the chances of 
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 success being predicated on the participating Alien 
 Frens’ factions. Overall, four factions exist as part of 
 an overarching rarity distribution, with merely 10% of 
 all Alien Frens belonging to the Olu. 

 Source: Alien Frens Website 

 During invasions, the most coveted prizes are 
 earmarked for this faction, as well as the highest 
 odds of winning. Therefore, an individualized reward 
 system similar to that of Moonbirds has been chosen 
 as the modus operandi, but with the primary 
 determinant being invested capital instead of 
 invested time. 

 Heralding the start of a new chapter, incubator NFTs 
 were airdropped to Alien Frens owners on April 13th, 
 which can mutate the original Alien Frens into their 
 evolved counterparts. Since the release, the Alien 
 Frens Evolution floor price has steadily declined to 
 $586 as of this writing. Meanwhile, the floor price of 
 the original Aline Frens has plunged by �54.1% to 
 $3.7K as of this writing since April 8th, as many 
 holders apparently sold the news. 

 Source: Dune Analytics (@cryptuschrist) 

 With  Yuga Labs opening Pandora’s box for brand 
 ownership  , it, on the other hand, has led the way  for 
 competitors to have their finger on the pulse of the 
 industry. In a sense, it has subtly greenlighted 
 actions to acquire other NFT brands in an 
 environment hitherto blinded by the prevailing 
 dogma of immutable brand ownership. As an 
 embodiment of this trend, Deadfellaz, a collection of 
 zombie PFPs, made the headlines this week after 
 announcing a deal with United Talent Agency �UTA� 
 to boost its brand awareness. 

 With this foray into the depths of the traditional 
 entertainment business, Deadfellaz follows in the 
 footsteps of CryptoPunks creator LarvaLabs, which 
 agreed to  leverage UTA  to branch out to mainstream 
 media last August. Similarly, Deadfellaz  signed a 
 content deal with UTA  this week, seeking to 
 proliferate its IP across a variety of media. Although 
 the interference of legacy brands has sometimes 
 been regarded to be corrosive to the NFT market, 
 native market participants have begun to slowly 
 internalize a new mantra – bridging the gap between 
 the old and the new paradigm is critical for the 
 maturation of the space. 
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 The proclivity to dismiss traditional brands has been 
 melting away over the last few months, which, for 
 instance, has been showcased by  Adidas Originals’ 
 Into the Metaverse  experiment spanning 
 collaborators from two Web eras. In the case of 
 Deadfellaz, the reception has been mostly positive, 
 as indicated by the sudden floor price surge 
 following the announcement, which has registered 
 an increase of �26.7% DoD as of this writing. 

 Moreover, this event has caused a dramatic rise in 
 trading volume as well, which has soared by 
 �1,087.2% DoD, sitting at $1.2M as of this writing. 
 This uptick flies in the face of the collection’s 
 trajectory, which has remained on a consistent 
 downswing since the beginning of February, unable 
 to escape this downward spiral. Hence, the 
 heightened awareness of the Deadfellaz IP might 
 insinuate an important inflection point for its future 
 development. 

 Source: Dune Analytics (@cryptuschrist) 

 Solana 

 Contrary to expectations, a massive liquidity 
 injection following OpenSea’s entrance into the world 
 of Solana NFTs has failed to materialize so far. 

 Despite its well-established moat on Ethereum, 
 OpenSea’s failure might point to the intrinsic 
 complexities accompanying the herculean task of 
 trying to dethrone incumbent marketplaces on other 
 chains. 

 Over the last month, Solana NFT trading volume has 
 gyrated between $5.5M and $15.4M, settling down 
 near the $9M dollar mark for the last five 
 consecutive days. Counterintuitively, Magic Eden has 
 bolstered its dominant position and cemented its 
 competitive advantage over the last two weeks, 
 thereby cautioning against the process of lumping all 
 ecosystems together when trying to expand as an 
 NFT marketplace. 

 Source: Dune Analytics (@chuxin) 

 As suggested by the number of daily active wallets, 
 growth in user inflow has been largely unresponsive 
 to OpenSea’s move as well and has remained flat for 
 the most part over the last month. After a futile 
 break-through attempt on April 10th and 11th, when 
 the number of daily active wallets transiently jumped 
 by �37.6% to 19.1K, this metric has seen a decline of 
 �7.8% as of this writing. 
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 Source: Dune Analytics (@chuxin) 

 Regardless of the overall plateau in trading activity 
 over the past weeks, the Solana NFT community has 
 constructed its pantheon of divine PFP projects for 
 quite a while now. As the latest collection to have 
 been granted entry to this elite circle, DeGods has 
 not only stood the test of time but, more importantly, 
 has captured the current zeitgeist with a distinct 
 sense of culture mixed with an innovative spirit. 

 Designed as a deflationary collection of godly 
 misfits, DeGods deploys several mechanisms that 
 make it stick out among the vast pool of contenders. 
 First, DeGods flips the script in that it embedded a 
 function in its smart contract that disincentivizes 
 panic-selling by imposing a 33.3% tax on all sales 
 below the purchase or mint price. In turn, the 
 pocketed proceeds are used via a dedicated 
 treasury wallet to buy back and burn the cheapest 
 DeGods at random intervals. Theoretically, this 
 scheme would result in the fact that DeGods with the 
 most common traits, which are usually sold at the 
 floor price, would become a lot scarcer over time. 
 Although this original feature is not used anymore, 
 the underlying philosophy is still inculcated in the 
 staking feature, which entails a 0.33 SOL unstaking 
 fee. 

 Besides this central burn mechanic, community 
 members can add fuel to the flames by deciding to 
 burn their own DeGods in exchange for the project’s 
 DUST token, with the caveat that only one DeGod 
 can be burned per day. To determine the destruction 
 sequence of the DeGods put in the burn queue, the 
 most common DeGods are prioritized over rarer 
 ones, thereby further reinforcing the mentioned 
 scarcity convergence over time. Because the initial 
 supply of DUST starts at 0, a gradual increase can 
 only be achieved through burning or staking of 
 DeGods. 

 Based on the below formula, a unique claimable 
 DUST reward is calculated for each burned DeGod. 
 Therefore, the larger the remaining supply and the 
 rarer the burned DeGod, the more DUST will be 
 allocated to the owner. 

 Source: DeGods Docs 

 Since the DeDAO treasury rakes in two-thirds of the 
 9.99% royalty fee, it amasses an enormous pool of 
 capital, which it mobilizes to buy blue-chip NFTs in 
 order to auction them off in DUST.  At the moment, 
 $1.7M worth of SOL is available in the treasury’s 
 wallet. 
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 Source: Dune Analytics (@osk2020� 

 As a result, this provides ample room for arbitrage 
 opportunities in the beginning - since the relative 
 DUST value of the auctioned blue-chip NFT may be 
 lower than the SOL value - which generates two 
 synergistic flywheels that boost demand for DUST 
 and scarcity of DeGods. Currently, the only way to 
 accrue DUST is through staking as burning is not live 
 yet. 

 Source: Twitter ��DeGodsNFT� 

 Moreover, DeGods can morph into DeadGods by 
 spending 1000 DUST. Unlike DeGods, DeadGods can 
 not be burned and constitute a more sophisticated 
 version of the original artwork. Instead of issuing a 
 separate collection, only the artwork will be 
 swapped, hence not diluting the original DeGod 
 collection. 

 What is more, DeGods will earn 10 DUST per day in 
 staking rewards while DeadGods will accrue 30 
 DUST per day, making the latter the more lucrative 
 option. Although DeGods got off to a slow start 
 initially, it recently skyrocketed to stratospheric highs 
 within the stretch of less than three months. On April 
 11th, the average sales price for DeGods hit $28.6K, 
 which marks an almost 24x increase since the 

 beginning of February, before retracing to $21.3K as 
 of this writing. 

 Source: Dune Analytics (@osk2020� 

 Avalanche 

 After gathering tremendous pace in the first quarter 
 of this year, trading activity in the Avalanche NFT 
 ecosystem has dwindled since early April. This 
 observation seems to be corroborated by the 
 development of the number of active NFT buyers. 
 Since its recent high of 1.5K on March 27th, which 
 constituted 11.4% of Ethereum’s active NFT buyers at 
 the time, this metric has plunged to 0.9K as of now, 
 which represents only 4.8% of active Ethereum NFT 
 buyers. 

 If we zoom out and examine the broader landscape 
 of competing NFT ecosystems, it becomes obvious 
 that Avalanche considerably lags behind Solana in 
 terms of daily active traders relative to Ethereum’s 
 dominance. While the Solana ecosystem at least 
 periodically achieved parity with Ethereum, 
 Avalanche has not been able to match this level of 
 activity so far. Rather, it has gone head-to-head with 
 Tezos, which both struggled to permanently exceed 
 10%. 
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 Source: CryptoSlam 

 Inherently designed to power an abundance of 
 potential use cases, NFTs have mainly been confined 
 to the digital realm in the past. With that said, it is 
 entirely conceivable that current pioneers are only 
 scratching the surface of what is truly possible. It 
 has long been conjectured that NFTs could serve as 
 essential portals bridging the physical and digital 
 worlds by digitizing ownership authentication of an 
 underlying physical property. 

 Breathing life into this notion, Novilunium intends to 
 usher in a new era for precious metals by merging 
 them with NFTs. Through its first RaptOriginZ 
 collection, users have the opportunity to purchase 
 NFTs backed by physical gold, platinum, and silver 
 coins. Owing to its partnership with precious metal 
 retailer Swiss One Plus, owners can trade their 
 RaptOriginZ NFTs for the underlying assets at any 
 time by either having it securely shipped to a specific 
 destination or picking it up on-site in Geneva, 
 Switzerland. Depending on the rarity of the NFTs, 
 owners will be able to redeem all or one of the listed 
 precious metals. 

 What arises from this is a two-pronged strategy that 
 enables traders to not only bet on the price 

 trajectory of the NFTs but also to speculate on the 
 price trend of the underlying precious metals. 
 Conversely, this also presents owners with a more 
 complex risk profile, as they are now faced with 
 monitoring two separate assets. Nevertheless, the 
 average price of RaptOriginZ NFTs has noted a slight 
 upswing since its launch on April 2nd, currently 
 residing at $899, boasting an increase of �32.9%. On 
 the other hand, daily trading volume has been quite 
 erratic, which has wildly fluctuated between $0 and 
 $22.5K. 

 Source: Avax NFT Stats 

 Upcoming projects 

 Ninja Turtles NFT� 

 Driven by the growing recognition for NFTs as a 
 legitimate vehicle for innovation among established 
 IPs, the iconic Teenage Mutant Ninja Turtle �TMNT� 
 franchise is taking the plunge and is launching its 
 own NFT collection. While the global TMNT IP rights 
 are currently in the possession of media 
 conglomerate Viacom, Squemme Productions, which 
 is rolling out this project, owns the rights of the first 
 130 episodes of the 1987 animated series. With this 
 NFT collection, the company aims to reincarnate the 
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 world-renowned TMNT brand and strike a chord with 
 ardent fans. As of this writing, the launch date is 
 vaguely slated for May this year. 

 Lunartics: 

 Given the mass exodus of talent from the traditional 
 entertainment industry, eminent “The Simpsons” lead 
 artist, Julius Preite, and TV production luminary Dan 
 E. Fesman have teamed up to create an 
 NFT-powered animated series. In total, the genesis 
 collection consists of 10K tiny creatures originating 
 on the Moon and trying to find their way back. 
 Interestingly, NFT holders will be able to contribute 
 to the series by voting on its evolution, perhaps even 
 having their characters featured in the series. The 
 public launch date is currently scheduled for April 
 27th, with the mint price set to 0.08 ETH. 

 Lonely Pop: 

 Lonely Pop encapsulates the growing trend of artists 
 using PFP collections as a tool to express their 
 creativity on a much larger scale. As a collaboration 
 between Web3 brand incubator, 0xstudio, and artist, 
 Noinah, the 10K PFP project aims to destigmatize 
 discussions around mental health and, in particular, 
 loneliness. Although no further details have been 
 revealed yet, the launch is currently planned for Q2 
 this year. 
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 Deciphering the 
 Metaverse: The 
 Convergence of Gaming 
 Paradigms 

 Quick Take 

 ●  This weekly series explores the most 
 interesting insights in NFTs, blockchain 
 gaming, and virtual worlds 

 ●  The lines between traditional gaming and 
 blockchain gaming are increasingly blurring 
 as both paradigms progressively converge 

 ●  Amidst an abundance of emerging virtual 
 worlds, a trend towards an interoperable 
 multi-metaverse is looming larger 

 At its core, crypto jeopardizes business models that 
 disproportionately benefit gatekeepers. The 
 fundamental crypto ethos espoused by many 
 evangelists has inculcated the idea of bypassing 
 these middlemen, through shared ownership, in its 
 proponents. What started as a philosophical thought 
 experiment has since percolated through to a variety 
 of application domains. In essence, this shared 
 ownership model provides a blank slate for technical 
 ingenuity, devoid of many limitations imposed by the 
 old paradigm. Most importantly, it has 
 instrumentalized financial incentives to motivate 
 individuals to act in concert and collectively rally 
 behind a shared vision without the need for 
 centralized, top-down control. 

 Amidst the ongoing tug-of-war between NFT 
 marketplaces, LooksRare has harnessed the power 
 of this shared ownership model by making it a 
 cornerstone of its protocol design. Last week, the 

 platform doubled down on this approach by adding a 
 listing reward feature to its growing stack of liquidity 
 incentivization measures. In sum, this program 
 compensates NFT traders who list eligible NFTs 
 within 1.5x of the global floor price – which refers to 
 the lowest floor price on LooksRare or OpenSea – 
 with corresponding points accruing on a 10-minute 
 cadence, which are exchanged for LOOKS rewards 
 once a day. 

 In order to be eligible for the listing rewards, 
 collections need to be ranked among the top 25 
 projects with the highest cross-marketplace 24-hour 
 trading volume. To fund this endeavor, the LooksRare 
 team diverted 18.4% of the daily trading rewards 
 while retaining the option to tweak this strategy 
 along the way. As of now, it seems that the program 
 has already swayed trading behavior in the intended 
 direction, with many of the eligible collections’ 
 LooksRare listings outshining their OpenSea 
 counterparts. 

 Most notably, perennial sellers, such as BEANZ or 
 Mutant Ape Yacht Club, currently boast 4-times and 
 10-times as many listings on LooksRare as on 
 OpenSea, respectively. However, the trend for 
 nascent newcomers, such as SMOWL or Ape 
 Reunion, which have only recently skyrocketed and 
 made their way into the list of eligible collections, is 
 diametrically opposed to this, with the share of 
 OpenSea listings greatly outstripping the share of 
 Looksrare listings. 
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 Source: Gem 

 In light of this, it seems that for this stimulus to take 
 full effect, it may require projects to gain traction 
 over longer stretches of time before traders may 
 deem it worthy enough to switch over to LooksRare. 
 Nevertheless, this scheme has expedited 
 LooksRare’s filtered trading volume, which had 
 already escalated by �180.1% WoW prior to the listing 
 rewards announcement on April 20th, registering a 
 hefty jump of �54.6% DoD on the heels of the 
 announcement. On a related note, OpenSea 
 embarked on a buying spree by  acquiring NFT 
 aggregator Gem  , which has acted as a beneficial 
 substrate for LooksRare, igniting further growth 
 lately. 

 By the same token, users, who represent the 
 lifeblood of any flourishing marketplace, have also 
 responded positively to LooksRare’s boosted 
 financial incentives. In an instant, users came rushing 
 in and ramped up the number of individuals trading 
 on the platform by �35.0% to 2.5K on April 21st, 
 which marked a new all-time high �ATH�. As of this 
 writing, this metric has dwindled to 2.1K. 

 Source: Dune Analytics (@mhonkasalo) 

 Further intensifying the highly competitive 
 marketplace wars, Coinbase finally  launched the 
 beta version of its highly anticipated NFT platform  on 
 April 20th and is now in contention for a share of the 
 pie as well. Despite its ability to leverage its massive 
 resources, the NFT platform’s performance has been 
 largely underwhelming thus far. 

 By and large, trading activity has plodded along by 
 attracting merely $172.4K in cumulative volume as of 
 this writing, with an even split between ERC�721 and 
 ERC�1155 tokens, which have constituted 49.3% and 
 50.7% of the total trading volume, respectively. 
 Obviously, this is a drop in the ocean compared with 
 other contenders, which usually facilitate volumes in 
 the ballpark of multiple millions of dollars. 
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 Source: Dune Analytics (@marcov) 

 However, it is worth noting that this only 
 encompasses the first batch of invited users, which 
 makes an apples-to-apples comparison difficult at 
 the moment. The degree of this divergence is 
 illustrated quite distinctly by contrasting userbases. 
 Measured as the share of OpenSea’s user base, 
 Coinbase NFT’s users have hovered between a 
 minuscule 0.02% and 0.13% since launch, while 
 LooksRare’s users have stabilized in a range between 
 3.2% and 4.4%. 

 All in all, this situation once again highlights the 
 crucial importance of liquidity, which, depending on 
 the situation, may materialize as a vicious or virtuous 
 circle. Because traders typically flock to the most 
 abundant source of liquidity to fuel their daily 
 business, lack thereof can quickly become a 
 marketplace’s Achilles heel. This is usually due to the 
 fact that marketplaces with already abundant 
 liquidity can capture even more liquidity at an 
 accelerated rate and vice versa. 

 Source: Dune Analytics (@hildobby) 

 Ethereum 

 In the past, blockchain gaming has often been on the 
 receiving end of vitriolic backlash from traditional 
 gamers. Part of the criticism among this community 
 has come from the suspicion that blockchain gaming 
 would simply be another greedy industry ploy 
 masqueraded as a consumer-empowering revolution, 
 which might stem from past negative experiences 
 with various monetization vehicles for in-game 
 economies. Paradoxically, the blockchain gaming 
 paradigm actually offers gamers a way to opt out of 
 the centralized system responsible for their pent-up 
 frustration in the first place. As the lines between 
 Web2 and Web3 progressively blur, gamers will likely 
 be exposed to NFTs in small steps over time. 

 One such Trojan horse is Metacraft, which adds an 
 NFT layer on top of Minecraft, the popular sandbox 
 video game. Metacraft’s declared goal is to nurture a 
 Minecraft-based metaverse that is geared towards 
 tokenizing in-game items, thereby steering the 
 Minecraft community into a safe haven of 
 self-sufficiency. Thus, the original Minecraft 
 gameplay is preserved while users are able to own 
 their assets and rake in rewards without having to 
 cede large portions to gatekeepers. 

 Due to its gargantuan community of players and 
 active developers, as well as its open-world model, 
 Minecraft lends itself well to leapfrogging attempts 
 by aspiring metaverse projects. The appropriateness 
 of this match has already been demonstrated by  NFT 
 Worlds  ’ roaring success, which has integrated a 
 Minecraft client to bootstrap its endeavors. To 
 comply with Minecraft’s end-user license agreement 
 �EULA�, Metacraft has adapted its offering to draw a 
 clear line between its own and Minecraft’s 
 technology stack. In addition, players are required to 
 purchase an official Minecraft game license to be 
 able to play Metacraft. 
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 For the purpose of tokenizing existing items, 
 Minecraft modifications and customized plugins will 
 be built, while a tool for converting NFTs into 
 Minecraft-compatible items will facilitate value 
 streams in the opposite direction. Anchoring its 
 development in community-centricity, Metacraft 
 rewarded its early supporters with a chance to mint 
 the first edition of Metacraft season pass NFTs for 
 free. 

 To claim these season passes, users needed to 
 achieve an Ape score over 700, which is a metric to 
 analyze users’ on-chain transaction history to gauge 
 their behavior. Based on the outcome of their unique 
 transaction histories, eligible users were granted 
 Metacraft season passes depicting the Minecraft 
 creature most suitable to their behavior. In a nutshell, 
 holders of these NFTs will be given a front-row seat 
 for upcoming in-game experiences and might benefit 
 from future airdrops or additional utility. 

 Since its launch, the floor price for season passes 
 trading on the secondary market has plummeted 
 from $153 to $68 as of this writing, noting a �55.6% 
 decline. Even more dramatically, trading volume for 
 the season passes has subsided abruptly after 
 hitting an astronomical $2.1M on April 19th, wavering 
 between only $7.4K and $91.5K since April 20th. 

 Source: Dune Analytics (@cryptuschrist) 

 One of the thorniest questions that virtual worlds 
 need to grapple with at the moment emanates from 
 the different philosophical underpinnings governing 
 virtual land plots. Should land in the digital realm be 
 artificially scarce or rather abundant and free? 
 Besides this yet unresolved conundrum, another 
 fundamental debate centers around the 
 interoperability of virtual worlds. Although the ability 
 to seamlessly alternate between various virtual 
 worlds has long been touted as the quintessential 
 value proposition of an open metaverse, it has not 
 come to fruition yet. 

 Tackling this challenge, Arcade is aiming to make the 
 vision of an interoperable multi-metaverse a reality. 
 Spun off from Apes vs. Mutants – the mobile game 
 competition devised in collaboration with Yuga Labs 
 – Arcade is intent on consolidating popular profile 
 picture �PFP� projects in one singular metaverse. 
 Interestingly, players will be able to import their 
 digital avatars and plug into the world of Arcade, 
 where they will be faced with a wide array of 
 player-versus-player and player-versus-environment 
 games to choose from. The caveat here is that, 
 although all PFP projects are supported, each 
 individual PFP project will possess a personalized 
 skill profile. 

 To jumpstart the gameplay, players can select their 
 preferred PFP, of which Arcade will produce a 
 fully-fledged replica capable of roaming its virtual 
 world. For players not in possession of any PFP NFT, 
 a default option will be available that will allow them 
 to enter the virtual experience regardless. Steeped in 
 industry norms, the project pursues a scarce-land 
 model strategy with four different land sizes – 
 standard, large, x-large, and mega. In short, the 
 overarching theme here is that landowners will be 
 able to harvest varying amounts of in-game 
 resources depending on the size of their properties, 

 58 



 59  Latest Research & Analysis  May  2022 

 except for mega land plots, which, as an added 
 bonus, are also designated for future headquarters. 

 In line with their inherent differences in utility, the 
 various land types have traded in somewhat 
 consistent ratios in relation to each other, signaling a 
 pricing in of these variations by traders according to 
 their vague expectations of the upcoming utility. The 
 average sales prices across all sizes reached their 
 zenith between April 9th and April 10th, with mega 
 land hitting an astonishing $163.6K and even 
 entry-level, standard land crossing the $4K mark. 

 Since then, the average sales price for standard land 
 has decreased by �43.3%, currently fetching $2.3K, 
 while the average sales price for mega land has 
 dropped by �65.7%, sitting at $56.1K as of this 
 writing. As the cultural currency of PFPs continues to 
 inflate, virtual world projects might ramp up their 
 efforts to cater to their owners’ needs by offering 
 solutions to accommodate the vast empire of PFP 
 legions. 

 Source: Dune Analytics (@kaijuking779� 

 Solana 

 As with most NFT ecosystems, bootstrapping 
 liquidity has been a hot topic on Solana lately. For a 
 while, OpenSea has been treading water after its 
 foray into Solana NFTs seemed to have been 
 smothered by the  absence of meaningful traction  . In 
 situations like these, marketplaces can either roll the 
 dice and hope for unexpected improvements or 
 orchestrate a campaign to get their platforms up and 
 running. 

 Following a week of continued stagnation, where 
 daily trading volume of Solana NFTs on OpenSea had 
 settled down between $57.8K and $179.9K, 
 momentum suddenly picked up for the NFT giant on 
 April 27th, with trading volume multiplying by almost 
 11x from the previous day, which surged to $1.6M. 
 Meanwhile, Magic Eden has also registered an 
 increase of �153.8% WoW - albeit in a much more 
 gradual manner - noting $47.9M in trading volume as 
 of this writing. Strikingly, OpenSea’s share of Magic 
 Eden’s trading volume jumped from 0.4% on April 
 26th to 3.3% one day later, indicating a 
 disproportionate influx of trading activity literally 
 overnight. 

 Source: Dune Analytics (@sealaunch) 
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 Although it can be difficult to pinpoint the precise 
 root causes driving such leaps in traction, in this 
 case, it can likely be narrowed down to the meteoric 
 rise of Okay Bears – a PFP project positioning itself 
 as a premium Web3 brand that launched on April 
 26th. With $23.9M in trading volume in less than 
 three days, Okay Bears has taken the market by 
 storm and even temporarily  topped the list  of 
 OpenSea’s best-performing NFT collections, as 
 measured by 24-hour trading volume. 

 However, the nuances of this milestone seem to be 
 buried in the fine print, as the number reported by 
 OpenSea apparently  includes the market-wide 
 volume  . This clashes with its approach to other 
 collections, for which it usually only reports trading 
 volume facilitated through its own platform. Of 
 course, this might also be engendered by a time lag 
 by other collections to adopt this new feature. 

 In any event, this tactic might have thrust Solana 
 NFTs into the public eye, which in turn might have 
 sparked a reflexive feedback loop. In support of this 
 hypothesis, the average transaction value of Solana 
 NFTs has jumped by �227.4%, since April 26th, to 
 $1.6K as of this writing, potentially being skewed by 
 Okay Bears, which currently sit at a floor price of 
 $6K. 

 Source: Dune Analytics (@kunal) 

 As an abundance of aspiring blockchain games has 
 emerged over the last months, projects must force 
 their way through the crowd by making a great 
 impression on prospective players. Among the 
 plethora of AAA players on Solana,  Nyan Heroes  has 
 surfaced as a promising candidate for cutting-edge 
 innovation at the intersection between conventional 
 and blockchain gaming. To recap, Nyan Heroes is a 
 third-person shooter game in which players take on 
 the role of robot-piloting Nyan cats. 

 More importantly, it is one of the early pioneers 
 advocating a hybrid play-to-earn �P2E� model, which 
 enables players to start their gaming experience with 
 and without an upfront investment. Last week, Nyan 
 Heroes reached an important milestone and put its 
 progress on full display by publishing its official 
 trailer, which features state-of-the-art gameplay, on 
 April 20th. Validating the magnitude of this event, the 
 number of comments on Nyan Cats’ Twitter account 
 spiked to a monthly high of 257, dwarfing its recent 
 high of 39 on April 7th. 

 Source: MintyScore 
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 Curiously enough, the market reacted in a 
 counterintuitive way. Instead of reveling in the 
 positive news, the floor price for genesis Nyans has 
 plunged by �21.9% since the trailer release, currently 
 sitting at $0.8K. At the same time, the tide has 
 turned for genesis Nyan Cats put up for sale, with a 
 �8.2% increase in listings since April 20th. Hence, it 
 remains to be seen whether this is merely 
 attributable to the whims of the market or actually 
 reflects the fans’ disappointment with the progress. 

 Source: SolsWatch 

 Avalanche 

 By and large, the month of April has been abysmal 
 for the Avalanche NFT ecosystem, which saw its 
 liquidity fall off a cliff. Since April 1st, daily NFT 
 trading volume has dropped precipitously, noting a 
 decrease of �71.1% as of this writing. As the overall 
 narrative has shifted towards traders swarming 
 around PFPs instead of gaming projects lately, the 
 gaming-heavy Avalanche community might have 
 struggled to cope with this newfound reality. 
 Nonetheless, the number of unique buyers on 
 Avalanche seems to have been more resistant to this 
 downward pull, which has started to diverge from 

 the waning trading volume starting around April 15th 
 and has leveled off at approximately 800 daily 
 buyers since then. 

 Source: CryptoSlam 

 Sticking to its reputation as a prolific incubator of 
 thriving games, the Avalanche ecosystem has seen 
 the rise of yet another successful contender 
 recently. Snail Trail is a P2E game that zeroes in on 
 enabling players to race their snail NFTs to earn the 
 in-game currency SLIME, for which an initial DEX 
 offering �IDO� has been kicked off on April 23rd. 
 Overall, 48% of the total 300M SLIME supply has 
 been earmarked for in-game rewards, of which 50% 
 will be distributed over the first two years while the 
 other 50% will be allocated towards other purposes, 
 such as tournaments or bonuses. 
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 Source: Snail Trail Docs 

 What is more, snails can also be traded on Snail 
 Trail’s proprietary marketplace, which charges a 1% 
 trading fee. Similar to Chikn’s circular economy, this 
 system is capable of sparking a powerful flywheel 
 effect once the initial hurdle has been overcome. To 
 level the playing field, all snails start out at level 1 but 
 can graduate to higher levels by participating in 
 specific activities, such as breeding or competing in 
 races, which will accrue experience points �XP�. 
 While upgrades up to level 10 only require a flat 250 
 XP fee, upgrade fees starting at level 11 increase 
 linearly in increments of 100 XP as a function of each 
 additional level to balance rewards with the difficulty 
 of leveling up. 

 Source: Snail Trail Docs 

 Additionally, breeding constitutes a core constituent 
 of the broader gameplay, which implicates intricate 
 strategies to spawn new snails. Once a month, snails 
 can be bred either by pairing two snails of opposite 
 genders or by combining a female snail with the 
 genome of a male snail, which can be purchased on 
 the gene market. Since snails are hermaphrodites, 
 owners can define and change their snails’ genders 

 every 30 days so that each snail can periodically be 
 male or female. 

 To determine the offspring permutations, a granular 
 DNA-crossing system is deployed, according to 
 which both parents each bring 10 genes to the table 
 that predefine the offspring’s genetic makeup. Based 
 on the most common gene of the resulting gene 
 sequence, a family type is assigned to the hatched 
 snails. In part driven by its closed system approach, 
 Snail Trail has already garnered $2.2M in cumulative 
 trading volume in little more than a week since the 
 launch of its 7.5K genesis snails. Apart from a single 
 drop to $257 on April 20th and a jump to $587 on 
 April 25th, the average sales price for snails has 
 plateaued between $400 and $500, reaching $432 
 as of this writing. 

 Source: Avax NFT Stats 

 Upcoming projects 

 Portals 

 As a poster child for the metaverse movement on 
 Solana, Portals is a browser-based virtual world that 
 champions a strategy of bringing users together by 
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 constructing a dense downtown. By means of 
 dedicated access cards, users can acquire and 
 customize their own virtual apartments. 
 Piggybacking on the emerging amalgamation of PFPs 
 and virtual worlds, Portals announced its own PFP 
 collection, which comes against the backdrop of its 
 extensive roadmap 2.0 update. Although no exact 
 launch date has been published yet, it has been 
 stated that these PFPs can most likely only be 
 obtained by swapping one of the 10K Portals 
 Genesis Citizen Cards for one of the PFPs. 

 OM 

 Deriving its moniker from its guiding vision to usher 
 in an open metaverse �OM�, OM aims to onboard the 
 next 100M people to a truly decentralized virtual 
 world. For the purpose of achieving this lofty goal, its 
 creator, who goes by the Twitter handle “punk6529,” 
 plans to prioritize cultural and social relevance over 
 technological minutiae. To this end, the 6529 
 Museum District – the first district in the first OM city 
 – has launched recently, which houses some of the 
 most coveted marquee NFT art pieces. Moreover, 
 deeply ingrained in the creation of OM is the 
 philosophy that the value of virtual land should not 
 derive from its scarcity but from the value that is 
 generated by using it in interesting ways. In its 
 current alpha stage, users can help shape the future 
 of the project by tinkering with it and providing 
 feedback, with a beta stage roughly slated for June 
 or July this year. 
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 Crabada: One of the first 
 Avalanche's subnet 
 games 

 Quick Take 

 ●  Crabada is a play-and-earn idle game that is 
 currently running on the Avalanche C-chain 
 and is in the process of migrating to its own 
 subnet, Swimmer Network. 

 ●  Crabada uses a three-token model to shape 
 its game ecosystem, leveraging tokenized 
 loyalty point system to attract and retain its 
 base players. 

 ●  With the introduction of the Swimmer 
 Network, the Crabada community can gain 
 greater control over the game economy and 
 help foster a more sustainable game 
 economy. 

 Idle games are a direct challenge to the concept of a 
 good game design, which entails as little player 
 interaction as possible. Unlike the majority of video 
 games, idle games are played by not playing, and 
 players progress for an extended period of time 
 without any interaction required from them. They 
 appear simple at first glance, but a complex 
 economic model is hidden underneath. Idle games 
 are also referred to as clicker games, incremental 
 games, passive games, and background games. 

 They can take the form of a genre or an element 
 within a game that relates to the game's interactivity 
 spectrum. For example, Crabada's entire gameplay is 
 built around idle elements (e.g., clicking, waiting, and 
 cool-down period). Meanwhile,  DeFi Kingdoms  is a 
 resource management game that includes idle 

 elements as part of its game activities (e.g., heroes 
 go for a quest in the background). 

 There are significantly fewer idle games than other 
 genres. On Steam, there are only 801 idle games, 
 compared to 49,715 action games. It remains a niche 
 segment in the blockchain gaming space, but it is 
 gaining popularity among users who prefer less 
 action-oriented games. This article will delve into the 
 world of Crabada, a popular idle blockchain game. 

 Introduction to Crabada 

 Crabada is a play-and-earn idle game that is 
 currently running on the Avalanche C-chain and is in 
 the process of migrating to its own subnet, Swimmer 
 Network. As previously stated, an idle game is one in 
 which players do not need to actively participate but 
 rather play in the background. 

 Crabada offers two distinct gameplay modes: idle 
 game and battle hame. Idle-Game is a simplified 
 experience that requires no more than clicking, 
 waiting, and strategizing. Conversely, Battle-Game is 
 similar to Axie Infinity, except it includes idle 
 elements, such as automated battle actions. Besides 
 these two modes, players may also conduct other 
 miscellaneous activities such as trade, breed, or rent 
 the in-game character NFTs, Crabadas. 

 However, players can only play and earn the game 
 currencies, CRA and TUS, through the Idle-Game 
 and miscellaneous in-game activities, as the Battle 
 Game is at the testing stage. Additional details about 
 the game and its currencies will be added later in the 
 gameplay and tokenomics sections. 

 Crabada completed its  $600,000 strategic private 
 round  in November 2021 with various investors, 
 including  Avalanche  ,  Avalaunch  ,  Skyvision Capital  , 
 Not3Lau Capital  ,  Zee Prime Capital  , Devmons, and 
 Wangarian  . 
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 It's worth noting that Crabada chose to brand itself 
 as play-and-earn �PxE� rather than play-to-earn 
 �P2E�. The difference in wording is almost certainly 
 made as part of a larger discussion about P2E's 
 creation of an extremely unfavorable playbour 
 environment. Playbour is a term that refers to a 
 combination of play and labor in the video game 
 industry. Depending on whom you speak with, some 
 may see P2E games have ceased to be intrinsically 
 motivating, detracting from the game's "fun" factor. 
 In this case, some consider Axie Infinity to be more 
 of a job rather than a game. 

 On the other hand, gamifying one's work is more 
 exciting and provides a greater sense of fulfillment 
 than mundane tasks associated with traditional jobs. 
 As such, we are seeing the rise of online content 
 creators surrounding playing games. To illustrate, 92 
 million people subscribe to gaming categories on 
 YouTube, compared to 75 million in the Sports 
 category. 

 Thus, the change in wording is simply to shift the 
 negative brand affinity surrounding P2E games being 
 exploitative to positive imagery of PxE games 
 enabling the players to earn while experiencing fun. 
 Regardless, both PxE and P2E currently use the 
 same underlying gaming model. You can learn more 
 about the P2E game loops in detail  here  . 

 Idle-Game Gameplay 

 In the Idle-Game, players can choose between two 
 missions: Mining Expedition or Looting Mission. Like 
 Axie Infinity, players need to acquire a team of 3 
 Crabadas to start playing either of the activities. 

 Each team can only perform one of the tasks at a 
 time. For instance, a Crabada team embarking on a 
 mining expedition cannot be the same team 
 embarking on a looting mission. 

 Mining Expedition 

 Players dispatch a team of three Crabadas, also 
 known as Mining Party, to a vacant mining land in 
 order to mine for treasures. Players must wait 4 
 hours before they can reap the rewards from the 
 expedition. Nevertheless, miners have a chance of 
 losing 65% of their rewards if their mine gets 
 attacked by a gang of looters, also known as the 
 Looting Party. A player may send additional 
 Crabadas to guard against their rewards being 
 stolen, and they can be acquired through the 
 marketplace or rented from the Tavern. 

 Looting Mission 

 On the other hand, players can send their Crabadas 
 on an occupied mining land to attempt to steal a 
 portion of the rewards from another player's Mining 
 Party. Each looting mission lasts between 1 and 3 
 hours, depending on how many reinforcements the 
 counterparty sends to defend their mine. 

 If the mission is successful, the looters will receive 
 65% of the counterparty's rewards but will still 
 receive a bounty of 0.3 CRA and 23.3 TUS if the 
 mission is unsuccessful. 

 The following game loops display the relationship 
 between the two missions: 
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 To determine which mission would yield the highest 
 reward, we calculated the expected payout for each 
 mission, assuming each mission has an equal chance 
 of success: 

 According to the above calculation, players would 
 always be better off mining their Crabadas �$29.65 
 vs. $16.03�. Miners can recoup their initial investment 
 in a team of Crabadas within a month to two months, 
 depending on their daily gameplay frequency. 

 Nevertheless, looting can be extremely lucrative if 
 the players are willing to quadruple their daily 
 gameplay frequency by up to 24 sessions per day. In 
 this case, it takes only 2 weeks to 1 month for the 
 players to break even. Recognizing that players can 
 bot the game in order to maximize their reward 
 yields, the Crabada team has implemented several 

 game mechanics to address the issue. The following 
 is a summary: 

 Three-Token Model (Tokenomics) 

 ●  Crabada �CRA�  is a governance token of 
 Crabada. Although the right to vote is not 
 enabled yet, CRA holders can stake in the 
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 smart contract to receive rewards in CRAM, a 
 tokenized reward point. 

 ●  Treasure Under Sea �TUS�  is the in-game 
 currency that can be earned through 
 gameplay, specifically through Mining 
 Expeditions, Looting Missions, and lending 
 Crabadas on the Tavern. 

 ●  Crabada Amulet �CRAM�  is a tokenized 
 reward point that can be earned through CRA 
 single-staking. Players can use their CRAM to 
 enter a lucky draw or to expand their 
 Crabada team beyond the default 3 slots. 
 Each extra slot will cost 250 CRAM. 

 ●  Crabada  is the in-game crab and is 
 represented by the ARC�721 NFT Standard. 
 They can be acquired via the marketplace or 
 rented from Tavern. They can also be minted 
 via breedings, which require players to spend 
 a certain amount of TUS and CRAM. 

 Game Source and Sinks 

 The table below summarizes the game sink and 
 sources between Crabada, Axie Infinity, and DeFi 
 Kingdoms. Each game employs three distinct token 
 models, namely three token model, dual-token 
 model, and single-token model, respectively. 

 At a glance, Crabada possesses similar game 
 sources and sink to Axie Infinity. However, Crabada's 
 in-game currency TUS has greater utilities with 4 
 distinct sinks (breeding fee, marketplace fee, hiring 
 fee, Swimmer Network gas fee) compared to Axie 
 Infinity's SLP's single sink (breeding fee). 

 Nonetheless, the important difference between the 
 two games is the inclusion of the third token, CRAM. 
 CRAM serves as a loyalty or reward point that 
 abstracts away the need to specify rewards for each 
 action. It is uncommon for gaming projects to employ 
 the three token model due to the added complexity 
 required to integrate the tokens into the game's 
 ecosystem. 

 Loyalty points can be an extremely effective 
 psychological tool for aligning Crabada's loyal users 
 with the game's objectives, allowing Crabada to 
 attract and retain its core users. In this case, lucky 
 draws are a fun way to entice users to enter for a 
 chance to win various Crabadas that can be used to 
 boost in-game rewards. Among the additional perks 
 in the works are special mining zones. Although 
 there are no details, we speculate that the Crabada 
 team may include cooperative gameplay for gaming 
 guilds for the special mining zones. 
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 The chart above summarizes the tokenomics, trading 
 volume, and liquidity of CRAM tokens. CRAM is 
 trading at a valuation of $320,485, or 3% of CRA's 
 value. Additionally, its trading pool is quite illiquid, at 
 less than $500,000. The figures suggest that there is 
 poor demand for CRAM, owing to Crabada's small 
 base player relative to other blockchain games like 
 Axie Infinity and DeFi Kingdoms. 

 The chart below depicts the daily active user �DAU� 
 count for each game since its inception. Note that 
 DAU for Axie Infinity data is taken post-Ronin 
 migration in May 2021 instead of data in 2019 due to 
 data unavailability. 

 While the DAU of each game increased over the first 
 19 weeks following launch, Crabada's DAU increased 
 the least compared to the others. 

 Two reasons for Crabada's weaker growth: 

 1.  High barrier to entry.  At the time of writing, 
 Crabada's current floor price is 14,500 TUS 
 �$1,933�, which means that a player would 
 need to spend a total of $5,799 to acquire 3 
 Crabadas before they can begin playing. This 

 is 97 times the price of purchasing 3 Axies 
 for Axie Infinity. 

 Even if the total acquisition cost of Axies is 
 set to 0.3 ETH and the price of ETH is at an 
 all-time high of $4,878, playing Axie Infinity 
 would still cost $1,500 or 74% less than the 
 current price of a team of Crabadas. 

 2.  Absence of scholarship system.  The 
 Crabada team has yet to implement a 
 scholarship program that would allow less 
 affluent players to borrow Crabadas and earn 
 a portion of the reward before splitting with 
 the lender. 

 There is no reliable method for lenders to lend their 
 Crabadas other than the Tavern, and the Crabadas 
 can only be rented as reinforcements, not to assist in 
 mining or looting. 

 Once the entrance cost is reduced, either through a 
 lower floor price or a scholarship system, there could 
 be a strong flywheel from increased participation 
 from guilds and players, who will then leverage game 
 perks to maximize their earnings, and eventually 
 increase demand for CRAM. 

 Swimmer Network, Avalanche Subnet 

 Scalability is a major hurdle for blockchain game 
 developers, and there is presently a race to build the 
 go-to gaming blockchain, with Ronin, Polygon, IMX, 
 and, more recently, Avalanche launching its subnets. 

 Avalanche subnets are essentially a second layer to 
 the Avalanche mainnet, but they allow for greater 
 customization of parameters to optimize the 
 operation of specific applications. There are already 
 15 subnets  deployed, with 2 of them belonging to 
 two rising game projects: DFK Chain from  DeFi 
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 Kingdoms  and  Swimmer Network  from Crabada. 
 Additional details can be found in a separate 
 research piece  here  . 

 On March 4, Crabada launched its Swimmer 
 Network, beginning with a "Testnet Alpha". They 
 have whitelisted a set of validators for the Swimmer 
 Network, who will need to run an Avalanche node 
 and also stake Crabada's native CRA token. Besides 
 in-game currency, TUS is used as the gas token for 
 making transactions and rewarding validators. 

 The motivation behind migrating to its own chain is 
 because its Idle-Game is fully on-chain, with every 
 action in the game recorded on Avalanche public 
 ledger. Thus, the amount of gas used while playing 
 the game has been consistently high, accounting for 
 nearly half of all Avalanche transactions received 
 over the last  several weeks  . 

 This makes Crabada the ideal candidate to showcase 
 the gaming chain potential of Avalanche subnets. 
 Crabada claims that once the subnet is fully 
 operational, players will see an approximate  85% 
 reduction in operational costs  . Additionally, to ensure 
 a seamless transition to Swimmer Network, the 

 Crabada team implemented a 'fee-cover' model that 
 subsidizes the user's gas costs. This means players 
 do not have to pay any gas fee when playing the 
 game. 

 Most of the in-game currencies of P2E games have 
 been suffering from demand problems, rendering 
 most token models unsustainable, including SLP in 
 Axie Infinity, THC from Thetan Arena,  and TOWN 
 from Townstar. 

 With the introduction of gaming subnets, game 
 developers can gain greater control over their game 
 economy by introducing their in-game currencies as 
 gas tokens. As a result, it becomes a larger game 
 sink and helps to foster a more sustainable game 
 economy. 

 Conclusion 

 Without a doubt, Crabada's game is appealing to a 
 certain demographic because it is enjoyable, 
 seamless, and intuitive. However, it is not Crabada's 
 gameplay that is novel; it is its three-token structure. 
 In comparison to web2 games, the democratization 
 of game assets and currencies results in more 
 players being able to earn through gaming, but this 
 also means a greater stake in retail money. 
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 Idle games are not for everyone and, as such, have 
 remained a niche segment of the video game 
 industry. Thus, maneuvering an already niche market 
 within a niche blockchain industry will undoubtedly 
 be a challenge for the Crabada team, in addition to 
 developing a robust economic model for their idle 
 game, Swimmer Network, and Battle-Game. 

 However, good games take time to develop, and thus 
 developing games and the community that surrounds 
 them is certain to be a lengthy process. The move to 
 the subnet will enable Crabada to expand its game's 
 economic bandwidth, allowing more players to join 
 and thereby increasing the utility of all of its 
 ecosystem's currencies. 
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 StepN: The Sustainability 
 of Move-to-Earn Model 

 Quick Take 

 ●  StepN is a Solana-based move-to-earn �M2E� 
 project that gamifies running activities and 
 allows users to earn in-game currency simply 
 by moving. It holds a 92% market share in 
 fully diluted valuations for all M2E projects. 

 ●  Unlike other play-to-earn games, StepN has 
 a relatively higher app stickiness because its 
 core product revolves around running, which 
 is a perpetual activity. 

 ●  As we dug deeper into its tokenomics design, 
 we discovered a concern about the 
 sustainability of its in-game currencies, GMT 
 and GST. 

 Move-to-earn �M2E� is a concept in blockchain or 
 web3, where users may earn incentives merely by 
 moving, as measured by smart devices such as a 
 mobile phone or pedometer. Consider a social fitness 
 smartphone application similar to Nike Run Club, 
 Strava, Pokemon Go, or Fitbit, but with earning 
 capability. 

 There is already an emerging trend of 
 “get-paid-to-walk” �GP2W� in the web2 industry, 
 such as earning reward points just for walking 
 through Sweatcoin and meeting the daily steps goal 
 to receive incentives through the insurance app AIA 
 Vitality. As such, M2E is not a new concept but 
 rather a new term to describe the same model but on 
 the blockchain. 

 Regardless of the terms, these applications are 
 gamifying healthcare, which has a lot to do with 
 nudging human emotion and changing behavior. 

 Most of the time, individuals are aware of their health 
 status but do not take proactive measures to prevent 
 future health problems. One common explanation is 
 procrastination. 

 This is not a matter of laziness but initial unpleasant 
 feelings while living a healthy lifestyle. For example, 
 exercise is strenuous for people who have been 
 leading a sedentary life or eating healthy food like 
 salad as it does not taste as delectable as a double 
 cheeseburger. Thus, gamification reduces or 
 converts painful times into joyful ones, such as 
 community support through Strava that encourages 
 you to be a healthier version of yourself. 

 The primary distinction between M2E and GP2W is 
 the earning component, marking the openness of the 
 web3 market compared to the GP2W closed 
 ecosystem. Some of the biggest GP2W apps that 
 gamify healthcare are AIA vitality or Sweatcoin, in 
 which users can earn reward points or vouchers if 
 they achieve a certain threshold of their daily steps. 
 However, the rewards are only limited to products 
 from affiliated brands. 

 Meanwhile, users of M2E apps can directly earn 
 cryptocurrencies and trade them for fiat or other 
 currencies, giving them more flexibility to utilize their 
 earnings from these apps. 

 There are five known M2E projects, and based on 
 their governance token, the M2E category is worth 
 $1.6 billion in market capitalization, or $18.25 billion 
 in fully diluted valuation. 
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 To understand how web3 protocols incentivize users 
 to lead a healthier and wealthier life, we will look at 
 StepN, the leading M2E project with over 92% share 
 in terms of market capitalization. 

 StepN 

 StepN is a social fitness mobile app built on the 
 Solana chain and is currently the leading M2E app 

 where users can earn rewards simply by moving. 
 Launched in November 2021, StepN is developed by 
 an Australian company, Find Satoshi Lab, which 
 raised  $5 million  from leading investors including 
 Sequoia Capital  ,  Folius Ventures  ,  Solana Capital  , 
 Alameda Research  ,  6th Man Ventures  ,  DeFi Alliance  , 
 M13  ,  Corner Ventures  ,  Sfermion  ,  Zee Prime Capital  , 
 Lemniscap  ,  Spark Digital Capital  ,  MorningStar 
 Ventures  ,  Openspace Ventures  ,  Solar Eco Fund  , and 
 WelinderShi Capital  . 

 The game is centered on its sneakers NFT, and by 
 wearing one while traveling on foot, users can earn 
 the game's in-game currency and governance token, 
 Green Satoshi Token �GST� and Green Metaverse 
 Token �GMT�. 

 Albeit operational, the game is in its public beta 
 stage. Both GMT and GST are tradeable, and users 
 can sell them for either other cryptocurrencies or 
 fiat. Notably, StepN has pledged a portion of its 
 profits to buy Carbon Removal Credits on the 
 blockchain to combat climate change in the future. 
 This is likely because many people have voiced 
 concern over the intensive energy usage of 
 cryptocurrency. You can learn more on the related 
 topics in other research pieces,  The Environmental 
 Debate of Crypto: Part 1  and  Part 2  . 
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 As of April 1, 2022, StepN has accumulated over 
 500,000 downloads on Google Play, with 60% of 
 total downloads occurring in March 2022 alone, 
 indicating high user interest in the app. Surprisingly, 
 the majority of downloads originated from Russia. 

 The table above displays StepN's geographical 
 ranking based on the overall app category and the 
 Top-30 Health and Fitness category. To make the 
 data more meaningful, we also consider population 
 weighting relative to one another and sort the data 
 by public interest as measured by Google searches. 
 For instance,  Georgia has the highest interest in 
 StepN in terms of Google Search and is also ranked 
 first in the health and fitness category. Still, its 
 population is only 0.2% relative to other countries. 
 Whereas, StepN has a more meaningful ranking in 
 China, where it has penetrated the country's large 
 population and is now ranked 25th in the health 
 category and 63rd overall. 

 StepN’s penetration centers around Asian and 
 European countries, but no American countries are 
 visible likely because the table above is based on 
 Google Play, the Android app store. Note that Asia 

 and Europe have a  higher proportion  of Android 
 users �74% in China, 73% in France, vs. 40% in the 
 United States). 

 According to StepN’s team, their iOS app has over 1 
 million downloads as of April 8, 2022. 

 StepN’s daily active users �DAU� have recently 
 passed the 200,000 mark in early April 2022 and 
 almost 1 million monthly active users �MAU�. Both 
 DAU and MAU saw a sharp uptick beginning March 
 9, when they officially launched their GMT through 
 Binance Launchpad, which has created more 
 visibility for StepN. 

 Game Design 

 To start earning, StepN users must own a Sneaker 
 NFT, either by purchasing it through StepN’s in-app 
 NFT marketplace or a third-party NFT marketplace, 
 such as Magic Eden. They can also rent it from other 
 players in the future. 

 This requirement is similar to that of most 
 play-to-earn �P2E� games, in which players must 
 own one or more of the game's NFT to begin playing 
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 or earning. The famous P2E game would be  Axie 
 Infinity  , where players must own at least 3 Axies.  The 
 current floor price of a Sneaker is at 11.29 SOL or 
 $1,189, which is 20x more expensive than acquiring 3 
 Axies for $20 each. As a result, StepN's current pool 
 of Sneaker NFT owners comes from a more 
 sophisticated and wealthy segment of the crypto 
 community. Sneaker NFT's high floor price is largely 
 due to its 200K DAU, which drives demand. However, 
 it does not preclude some speculators from taking 
 advantage of the high demand and charging a 
 premium for the Sneaker NFT. 

 The app has three game modes: 

 1.  Solo:  User earns GST or GMT based on their 
 speed and distance, capped by the energy 
 amount in the game. Energy serves as a 
 reward delimiter. 

 2.  Marathon:  A special event where users need 
 to run a certain distance within a given 
 period, such as 5km in a week or 15km in a 
 month. 

 3.  Background:  Users will be able to continue 
 earning GST without actively using the StepN 
 app, capped at 3,000 steps daily. 

 Core Game Loop 

 The game loop below demonstrates various dynamic 
 characteristics of the Sneaker NFT that strategically 
 enable players to maximize their revenue. 

 By default, users will only be able to earn a certain 
 amount of GST per day based on three mechanics: 
 daily earning cap, attributes, and durability 
 maintained by repairing the Sneaker NFT. Each of 
 these three aspects varies according to sneaker type 
 and quality. Additionally, external factors such as 
 GPS signal, mobile data, and randomization will 
 affect users’ earnings. 

 All in all, earning rewards using StepN is not as 
 straightforward as it appears. The multi-layered 
 system is part of the gamification process, which 
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 encourages users to strategize ways to optimize 
 their profits while out for a walk or run. The monetary 
 reward offered in real-time causes users to 
 experience strong instant gratification, encouraging 
 them to return and utilize StepN. 

 Nonetheless, users must spend more money to get a 
 greater reward. Thus, the users may or may not be 
 able to get a positive return on investment as the 
 token price fluctuates. Based on GMT's fully diluted 
 valuation, StepN is now worth $13.3 billion, almost 
 hitting the same value as Adidas' brand value of 
 $14.3 billion  , or  41%  of Adidas' $38.9 billion market 
 capitalization. 

 Nevertheless, the investment may serve as a 
 negative reinforcement for the users to continue 
 running. To offset their substantial Sneaker NFT 
 investment, users "feel" compelled to continue 
 running and earning GST or GMT to make it "worth 
 something" while also leading a healthier lifestyle. 

 Psychologically, some people lack the motivation to 
 exercise on their own, and thus paying for a service 
 that will compel them to adhere to an exercise 
 regimen makes sense. For instance, you can engage 
 a personal trainer, attend a training boot camp, or 
 purchase a gym membership. Such sunk cost 
 functions as a negative reinforcement and 
 disincentives you to waste the service you have paid. 
 We will discuss the sustainability of its tokenomics in 
 the later section. 

 Gacha Mechanics 

 The StepN team integrated gacha mechanics into 
 the game loop to incentivize users to maximize their 
 earnings. Gacha is a monetization technique that 
 induces players to spend in-game currency to 
 receive a random virtual item. Because it could cause 
 gambling addiction, gacha is  illegal  in some countries 
 like Japan. 

 StepN will occasionally drop a mystery shoebox to 
 randomly selected users based on the luck aspects 
 of their shoes. The higher luck attributes your 
 Sneaker NFT has, the more probable you can get the 
 mystery shoe box. However, users must first unlock a 
 gem socket, into which they can insert the gem 
 corresponding to the attribute. There are 4 attributes 
 attached to each Sneaker NFT, and hence, there are 
 4 sockets that correspond to 4 different gems. 

 Users must level up to unlock the socket, 
 encouraging users to keep running and leveling up 
 their shoes to access the gem socket. As a result, 
 the user is encouraged to continue running and level 
 their Sneaker NFT. 

 Besides the mystery shoebox,  StepN added a 
 second gacha element in shoe minting, where 
 users have a chance to get an additional shoebox 
 with each minting  .  To mint a new Sneaker NFT, 
 users must own two Sneaker NFTs and pay an 
 amount of GMT and GST. The more you mint, the 
 higher the chance to drop multiple shoeboxes. 

 To further complicate matters, StepN created a 
 second tier of gacha in which the type of shoe you 
 receive after minting is not guaranteed. Instead, it 
 depends upon the likelihood of each permutation of 
 the shoe type and quality during the minting process. 
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 You can learn more about the shoe-minting variation 
 here  . 

 These gacha elements in StepN are used to drive 
 users to enhance their Sneaker NFTs through 
 leveling up, increasing attributes, and shoe-minting. 
 While these mechanics are good to drive the demand 
 for Sneaker NFTs, they also promote gambling 
 because users bear the expense in real monetary 
 terms. 

 The game's design generally appeals to runners of 
 various abilities, with each Sneaker NFT catering to a 
 different running speed. Those already a runner can 
 earn passively without anticipating a quick return on 
 their investment in Sneaker NFT. However, if StepN's 
 pool of runners is solely motivated by financial 
 incentives, StepN may face mercenary capital and 
 unsustainable reward emission once the rewards 
 become unattractive to new users. 

 Profitability 

 Assuming you wish to start earning while running 
 through StepN today. The floor price of the Sneaker 
 NFT is 11.29 SOL �$1,189� at the time of writing, with 
 the following properties: 

 ●  Sneaker level:  1 
 ●  Rarity:  Common, Runner 
 ●  Efficiency level:  4.4 
 ●  Luck level:  6.9 
 ●  Comfort level:  9.1 
 ●  Resilience level:  2.6 
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 To project the ROI on this Sneaker NFT, we used a 
 community-made  StepN ROI calculator  to estimate 
 how long it takes to break even on your initial 
 investment. 

 Assuming you choose not to upgrade your shoes and 
 remain at level 5 with the same attribute and the 
 price stays constant at $4.87, you can earn roughly 
 $14.21 per day, and thus for you to break even, you 
 will have to run for approximately 84 days (or 2.8 
 months). 

 However, as we played around with the number of 
 days to break even, we found that one of the most 
 optimal strategies is to level up your Sneaker NFT to 
 level 9, earning $8.61 a day or $1,187 in 34 days, 
 including after we deduct the level up cost. 

 Anti-cheating System 

 Cheating has been rampant in online games and has 
 become sophisticated over time. With 
 blockchain-based games, cheaters will be more 
 inclined to exploit them because the in-game 
 rewards have a market value that can be sold almost 
 instantaneously. Evidently, Axie Infinity has been 
 battling  numerous large cheating bot operations  for 

 several years, which exacerbate the SLP emission 
 through its in-game battles. 

 To ensure fairness in its gameplay, StepN has 
 implemented an  anti-cheating system  that monitors 
 the user's mobile GPS location and health data and 
 detects cheating using its own proprietary 
 machine-learning algorithm. Nevertheless, we found 
 several instances that proved the anti-cheating 
 system is insufficient to deter players from cheating. 

 Several of the StepN users we spoke with admitted 
 that they managed to earn the rewards without 
 engaging in the actual running activity. For instance, 
 several of them drove around their neighborhood at 
 the defined speed of their Sneaker NFTs while 
 vigorously shaking their phone. 

 Additionally, StepN's anti-cheating system does not 
 prevent the creation of multiple accounts. For 
 instance, some of the StepN users have two or more 
 separate mobile phones with separate accounts, 
 enabling them to earn rewards concurrently. 

 Sneaker NFT 

 Users can purchase Sneaker NFTs via the in-app 
 NFT marketplace or a third-party marketplace, such 
 as Magic Eden. Both marketplaces charge the same 
 2% trade fee and royalty fee. However, Magic Eden's 
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 floor price is 12.10 SOL, 7% higher than StepN’s 
 marketplace. 

 Regardless of the floor price differential, StepN's 
 primary barrier to entry is the over $1,000 cost of 
 acquiring a Sneaker NFT. Meanwhile, the average 
 pair of actual running shoes are  under $200  . 
 Currently, the renting system is not operational, 
 limiting its appeal to a wealthier demographic. StepN 
 reveals that the renting marketplace will not be live 
 anytime soon until they can make the app 
 ‘frictionless’ so that non-crypto natives can use their 
 app with minimal crypto knowledge. 

 However, with an invite code, users can test out the 
 StepN app without purchasing the Sneaker NFT, 
 though they will not earn anything. In this case, users 
 are better off using other social running apps like 
 Strava or Nike Run Club. 

 Tokenomics 

 StepN's ecosystem is based on a dual-token model: 
 GMT and GST. GMT is the game's governance token, 
 enabling users to vote on the game's direction and 
 earns a percentage of the game's earnings. 
 However, none of these features are currently active. 
 GMT has a total supply of 6 billion tokens, whereas 
 GST has no supply cap. 

 Most GMT tokens are distributed to its in-app reward 
 �40%�, followed by the app's development fund 
 �30%�. Meanwhile, 16.3% of the total supply has 
 been sold to investors at $0.005 per GMT, raising $5 
 million. The vesting schedule for the investors, team, 
 and advisors is 8 years, with a one-year cliff until 
 February 2023. The vesting timeline is above 
 average for most blockchain projects, ranging 
 between 2 and 3 years. This signalizes both the 
 team's and investors' long-term commitment to 
 StepN’s development. 

 StepN has partnered up with Binance to launch their 
 public token sale (initial exchange offering) through 
 the Binance launchpad at $0.01 per GMT. The 
 launchpad has helped increase StepN’s brand 
 awareness amongst retail users. 
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 Dual-Token Model 

 The table above summarizes the game sources and 
 sinks in balancing StepN’s virtual economy. The only 
 way for players to earn the tokens is through using 
 the app or buying them in the exchanges. 

 Earning GMT is intended to be far more complex 
 than earning GST, incentivizing StepN runners to 
 continue grinding to earn a piece of the game and 
 establishing a more devoted user base. Overall, GST 
 has significantly more sinks �7 in all) than Axie 
 Infinity, which now relies entirely on breeding to burn 
 SLP. 

 Evaluating StepN’s Sustainability 

 Users can earn GMT and GST through the StepN 
 mobile app, but GMT can only be earned after 
 reaching level 30 on their Sneaker NFTs. Thus, GST 
 should come first to balance StepN's economic 
 growth, followed by GMT. Both are spent on 

 enhancing the attributes of sneakers, leveling them 
 up, minting, and repairing them. 

 GMT has a fixed supply of 6 billion tokens, with 38% 
 reserved for in-game rewards. In contrast, GST has 
 no hard cap on its total supply and is minted 
 whenever users earn, resulting in a constantly 
 fluctuating circulating supply that is highly 
 dependent on in-game activity. 

 Since the start of 2022, the supply of GST has 
 increased significantly. It is unsurprising given the 
 massive influx of new players into StepN since late 
 2021 to test the app (open to its community through 
 its Discord activities). Following its public launch on 
 March 9, 2022, the app naturally attracted more 
 users, increasing GST generation. At the time of 
 writing, StepN is valued at $13.3 billion based on 
 GMT’s fully diluted basis, similar to Axie Infinity's 
 valuation based on AXS. 

 While StepN has publicly unveiled its app, it is 
 invite-only  , meaning new users need invitation codes 
 from existing users, thus limiting the number of 
 players who can use StepN. Nonetheless, this allows 
 the StepN team to forecast the GST and GMT 
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 emission rate more precisely and control it to a 
 certain extent. For instance, StepN recently 
 announced using the Q1 2022 profit to buy back  and 
 burn  GMT. While the reason for burning it is 
 unknown, there are two possible factors: 

 1.  To drive GMT's value to a steep valuation of 
 above $13.3 billion. 

 2.  Curb the high emission of GMT as many 
 players have already achieved level 30, which 
 makes them eligible to earn GMT through the 
 app. 

 The diagram above depicts the economic flow of 
 StepN. The more users reach level 30 on their 
 Sneakers NFT, the faster the depletion of GMT's 
 initial “move-and-earn” reserve fund. Once that 
 happens, the reward reserve will be funded through 
 Treasury by the entry of new players.  Hence, StepN 
 will have difficulty maintaining the GMT reserve fund 
 when there are no new players. 

 That said, StepN plants to follow Fortnite's playbook, 
 where  game cosmetics  generate the majority of its 
 revenue. StepN has mapped out they will release a 
 customization feature and a marathon event this 
 year. Users will be able to customize their sneakers 

 and purchase a marathon pass to compete against 
 other StepN runners from around the world. 

 Now, let's take a look at the sustainability of GST. 

 GST is minted every time someone runs using StepN, 
 as long as the runners move within the defined game 
 mechanisms. To balance the supply emission, StepN 
 implemented a perpetual core sink called “Shoe 
 Repair,” where users need to repair their shoes 
 ‘durability’ to ensure their earning rate stays high. 
 The durability is akin to the wear and tear of your 
 physical running shoes; wearing a pair of worn-out 
 shoes would affect your running efficiency. 

 There are other sinks, such as leveling up your 
 Sneaker NFT, shoe-minting, and enhancing 
 attributes of the Sneakers NFT, but these are 
 secondary sinks because they are capped at a 
 certain threshold. 

 Once they have reached the highest sneaker level 
 and the attributes, the only sink left is the core sink 
 which is shoe repair. Thus, shoe repair creates a 
 perpetually burning mechanism that balances the 
 GST supply. 

 However, the shoe repair is a tax on the player’s 
 earnings which means as long as players are earning, 
 there is always net inflation of GST. This is illustrated 
 in the chart below, which shows the daily net flow of 
 GST in dollar terms from January to April 2022. 
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 Before users can repair, upgrade, or mint Sneaker 
 NFTs, they must deposit GST from their personal 
 wallet to StepN’s in-app Spending Account. Vice 
 versa, users who wish to sell their GST must first 
 withdraw from the Spending Account to their 
 personal wallet. 

 According to the chart, StepN received a massive 
 net inflow of $24 million in GST in early February 
 2022 in conjunction with the public launch of its app 
 on both Android and iOS mobile app stores. 

 Overall, there are more days when GST is a net 
 inflow to StepN’s Spending Account. However, in 
 aggregate, StepN’s Spending Account experienced a 
 GST outflow of $1.2 million, indicating net inflation of 
 GST. 

 This begs the question of is it repeating the same 
 end game as Axie Infinity’s SLP? 

 The previous Profitability section shows that a player 
 could break even within a month, which means the 
 current ROI is exceptionally high. With an 
 ever-growing number of players, more new GST will 
 be generated, leading to inflation of the currency and 
 experiencing devaluation. When the users’ earnings 
 are lesser than the shoe repair cost, they will incur a 
 loss, and StepN risks losing its users. 

 However, as previously stated, StepN has a few 
 plans to introduce additional game sinks such as 
 marathons and customization this year. With enough 
 demand, that might be able to create a deficit of 
 GST. 

 Besides that, StepN is an invitation-only app, and the 
 renting marketplace isn’t live yet. Thus, the current 
 pool of StepN users represents an affluent 
 demographic capable of purchasing at least a 
 Sneaker NFT, which costs thousands of dollars. 

 Two things might happen once StepN opens to the 
 public and the renting marketplace becomes 
 operational: 

 1.  An influx of new players, scholars, and guilds 
 2.  Sneaker NFT inflation 

 Lifting the invitation-only restriction would enable 
 StepN to onboard more users, and there will be more 
 Sneaker NFT in the market. Eventually, that will help 
 reduce the floor price of Sneaker NFTs, increasing 
 affordability and resulting in more users participating 
 in StepN. However, it comes with the risk of 
 accelerating GST and GMT's emission rate. 

 Final Thoughts 

 With the recent introduction of their token, StepN 
 has increased visibility among various communities, 
 and the fitness theme further appeals to a broader 
 audience. The question remains if StepN can 
 maintain a healthy ecosystem, given dual-token 
 models in P2E games are notorious for being 
 unsustainable, most notably the slump of Axie 
 Infinity's SLP. It's difficult to say, but with a $13.3 
 billion valuation for GMT and only 500,000 Google 
 Play downloads (compared to  50 million downloads 
 for Strava), the market appears to be euphoric about 
 the newly released product. 

 The key difference between StepN and other P2E 
 games is the gameplay activity.  Running is a 
 perpetual routine to keep oneself healthy  . Thus, 
 StepN has a higher chance of forming a stickier user 
 behavior to use its app. Its earning component is a 
 strong attraction for users to use them. Still, there is 
 a concern about whether GST is sustainable because 
 once the repair cost is higher than its earnings, users 
 will be the ones at a loss, which would stop them 
 from using the StepN app. That said, users can still 
 use StepN and run without Sneaker NFTs. Whereas 
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 Axie Infinity players can’t play the game without 
 owning at least 3 Axies. 

 Even if the StepN team reduces the cost of shoe 
 repair, this will result in a downward spiral, as it 
 would exacerbate GST over-minting. However, the 
 existing sinks through the leveling up and gacha 
 elements may be sufficient to balance the GST 
 emission rate in the short to medium term. The real 
 issue starts when more users reach the maximum 
 Sneaker NFT level of 30 because the core sink, shoe 
 repair, might be insufficient to offset the net 
 inflationary effect of GST supply. It remains to be 
 seen whether StepN’s plan to sell cosmetic items and 
 marathon passes is sufficient to balance out the GST 
 supply. 
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 NFTWorlds: Leveraging 
 on Minecraft’s source 
 code 

 Quick Take 

 ●  NFT Worlds is essentially a decentralized 
 metaverse built upon existing centralized 
 infrastructure, Minecraft. 

 ●  Using its own internal tool, NFT Worlds is 
 able to get unique imagery of each world and 
 sync the changes made on the world in 
 Minecraft back to its corresponding NFT. 

 ●  But because it relies on Minecraft’s source 
 code, NFT Worlds is at the discretion of 
 Minecraft developer Mojang Studios and 
 Microsoft, which might lead to the erosion of 
 NFT Worlds’ value proposition. 

 The majority of metaverse platforms are currently 
 based on a single shared universe, similar to the one 
 shared by humans on Earth. Apart from that, all 
 current metaverse platforms were built from the 
 ground up, including their servers and engines. For 
 instance, The Sandbox and Somnium Space both 
 require users to download clients to access their 
 respective metaverses. As a result, these metaverse 
 platforms take at least two years to develop before 
 their public release. 

 A plethora of metaverse platforms has emerged in 
 2021 and the first quarter of 2022, both under the 
 social and gaming categories. NFT Worlds is one of 
 the new entrants into the Big4 metaverse (alongside 
 The Sandbox  ,  Decentraland  ,  Cryptovoxels  , and 
 Somnium Space  ), having already surpassed 
 Cryptovoxels and Somnium Space in terms of market 
 capitalization at $279.4 million. 

 The reason why NFT World was able to quickly break 
 into top-5 metaverse platforms is the use of 
 Minecraft as the bedrock of their metaverse. All NFT 
 Worlds were generated using an open-source world 
 generator that accepts a number or "seed" to 
 generate world data compatible with Minecraft. By 
 inputting the “seed” into the original Minecraft client, 
 users will obtain a copy of the world that is tied to 
 the respective NFT World  . Using its own internal 
 tool, NFT Worlds is able to get unique imagery of 
 each world and sync the changes made on the world 
 in Minecraft back to its corresponding NFT. A full 
 technical overview can be found  here  . 
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 By piggybacking on established infrastructure, they 
 were able to scale quickly and save a lot of resources 
 by not having to build the game engine from scratch. 
 NFT Worlds is essentially a decentralized 
 metaverse built upon an existing centralized 
 infrastructure  . 

 This also implies that the total addressable market 
 �TAM� for NFT Worlds can be quantified in terms of 
 Minecraft's 131 million monthly active users �MAUs), 
 which has been steadily growing over the last few 
 years. 

 Another distinct value proposition of NFT World is 
 that, rather than a single shared universe, each world 
 represents a distinct "universe," with its own content 
 created by the world's owner. 

 As with Minecraft, each NFT World is an isolated 
 universe. That being said, players can jump between 
 NFT Worlds, whereas they cannot do so in standard 
 public worlds in Minecraft unless they use mods. 
 Mod is an abbreviation for “modify,” which means 
 adding custom items and configuring gaming 
 properties.  NFT Worlds leverages Minecraft’s 

 modding feature to enable interoperability between 
 its worlds both on its server and on-chain  . 

 The Worlds 

 Launched in October 2021, NFT Worlds is a 
 collection of  10,000  unique worlds on the Ethereum 
 blockchain. Each world is represented as ERC�721 
 standard with a size up to 480km2. Additionally, it 
 has an in-game currency known as WRLD, which was 
 launched in December 2021. 

 As of this writing, there are  23� playable worlds  and 
 over 100 known projects working on over  441  worlds, 
 representing less than 5% of total worlds. However, 
 because NFT Worlds rely on Minecraft infrastructure 
 to design and add content, users must first make a 
 one-time purchase of the original Minecraft game. 
 Thus,  the game model for NFT Worlds is 
 pay-to-play with a play-to-earn component  . 

 NFT Worlds has two stakeholders: the world owners 
 and the players. The table below defines who they 
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 are and how much it costs to participate in the NFT 
 Worlds: 

 ●  NFT World Owners 

 The cost of NFT World ownership varies 
 depending on whether they are an early 
 minter, which was a free mint, or if they wish 
 to develop gaming content, which can cost 
 upwards of at least $100,000 or more, 
 depending on the need to outsource related 
 expenses such as content creator, game 
 designer, and marketing. 

 According to one of the freelance Minecraft 
 builders on NFT World's builders marketplace 
 on Discord, they can design the game's 

 content, including the layout, economics, and 
 marketing, for approximately $200,000. 

 The majority of playable worlds are built 
 around play-to-earn games in which players 
 can earn tokens. The game developers can 
 either use WRLD as their incentive tokens or 
 create their own tokens. In either case, the 
 game creator must secure liquidity for those 
 tokens through a token generation event 
 �TGE� or by applying for a portion of the 
 WLRD token via NFT Worlds governance. 

 ●  Players 

 To gain access to publicly playable worlds, a 
 player must purchase the Minecraft 
 Javascript edition, plus any additional costs 
 incurred by the game's creator. 

 The gameplay flow of the NFT World metaverse is 
 very similar to that of standard Minecraft. The 
 biggest difference is the 10,000 collection of servers 
 that comprise 10,000 distinct servers (or it can be 
 less, depending on if the game creator decides to 
 combine multiple worlds under one server). 

 Additionally, players can hop between public NFT 
 World servers, provided that the NFT World owners 
 integrated a portal system. Additionally, the owner of 
 each NFT World server may choose to use WRLD as 
 the in-game currency to reward its players. 
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 If NFT World holders do not wish to create their own 
 server, they can alternatively earn passive income 
 through either staking, renting, or both. Overall, the 
 success of these NFT Worlds is entirely dependent 
 on the ability of each NFT World server's content 
 creators to extract value from players, particularly 
 the design of game sources and sinks. 

 The diagram below highlights that in-game 
 purchases would become the sole revenue for the 
 game creators. 

 In the future, we expect the revenue source can be 
 diversified to other types of business, such as 
 advertisements, host virtual conferences and events. 
 However, these businesses have to adhere to the 
 guidelines  set by Minecraft developer Mojang Studio. 

 Tokenomics 

 NFT Worlds' in-game currency is called WRLD and 
 has a maximum supply of 5 billion tokens. The WRLD 
 token is split between the Ethereum and Polygon 
 blockchains. The primary blockchain is Ethereum, 
 while the secondary network is Polygon, which is 
 used for in-game transactions. 

 NFT Worlds team receives no funding from private 
 investors, having self-funded the project via 
 secondary sales of its worlds and a 5% allocation 
 from the WRLD token distribution. It is worth noting 
 that the team allocation is significantly less than the 
 industry average of 10% to 20% �Aurory’s team 
 received  15%  allocation of its token AURY, while The 
 Sandbox team received  10%  of its token SAND�. 

 Meanwhile, the team set aside 50% of the 
 distribution for play-to-earn rewards, which the NFT 
 Worlds owner and renters can use to attract players 
 to participate in their worlds. To apply for a portion 
 of the reward, one must apply through governance, 
 where only NFT Worlds holders can vote. However, 
 the voting feature is currently not live. 
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 If you do not wish to create your own mini Minecraft 
 metaverse, you can stake your NFT Worlds, rent it 
 out, or do both. In return, you will get staking 
 rewards in terms of WRLD tokens. Although the 
 rental smart contract  is already live, the NFT World 
 team has yet to implement the front-end rental 
 marketplace, so we are yet to see any renting 
 activity. 

 Nonetheless, 84% of NFT World holders have already 
 staked  90% of the total supply  . Note that the team  is 
 subsidizing the WRLD reward with 35% of its initial 
 distribution, forecasted to last for 5 years. Stakers 
 will receive  veNFTW  , an ERC�20 token, as a receipt 
 of their NFT World staking. 

 Besides that, the NFT World team plans to distribute 
 "Whitelist Passes" in the form of ERC�1155 tokens to 
 NFT World holders, which can be used to mint 
 15,000 Genesis Avatars �GA�. Each GA is a 1/1 unique 
 avatar that can be played in all 10,000 NFT Worlds. 
 After the GA goes live on May 4, 2022, all GA holders 
 will be eligible to receive 50% of all marketplace and 
 trading fees within its 10,000 Worlds. 

 Market Landscape 

 The table below summarizes key differences 
 between NFT Worlds and the Big4 metaverses: 

 NFT World boasted itself of having the second least 
 land supply �10,000 NFT Worlds) of the big4 
 metaverses and also has the largest land area per 
 world, allowing NFT Worlds owners to create more 
 content in its world compared to its peers. 

 However, The Block Research finds the unit length 
 used to define the size of a "land" in these 
 metaverses becomes increasingly irrelevant as each 
 metaverse's vastness is relative only within its own 
 world, not across all others. For example, each world 
 in NFT Worlds is between 34 and 480 kilometers 
 square, making it the largest metaverse by land area 
 in comparison to other metaverses.  Does this mean 
 that one NFT World is larger than a land parcel on 
 Decentraland? And does this mean that an NFT 
 World of  253.5km  2  is larger than Brooklyn, New 
 York's  250km  2  ? 

 To enable apple-to-apple comparison, we believe 
 that a good alternative to the meter as a unit of 
 length is the byte, a unit of digital information. 
 Somnium Space, one of the Big4 metaverses, uses 
 bytes to specify the size of its secondary "world" 
 atop its existing lands. More information about 
 Somnium Space's World can be found  here  . 

 Somnium Space is the third-largest metaverse in 
 terms of market capitalization, trailing only The 
 Sandbox �$1 billion) and Decentraland �$843 million). 
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 This is largely due to its floor price of $33,879, which 
 is the highest among the competition. 

 Average Price and Volume 

 If we consider the free minting, excluding gas cost, 
 NFT Worlds' average price has increased by 28,064x. 
 Otherwise, NFT Worlds saw a 30x increase between 
 October 2021 and April 2022. Meanwhile, the 
 monthly average price of other metaverses 
 year-on-year has decreased by at least 16% and as 
 much as 59%, with The Sandbox as an exception, 
 which grew marginally by 2%. The decline coincides 
 with a recent decline in both NFT and metaverse 
 hype in Q1 2022, as indicated by the public interest 
 graph below. 

 The decline in metaverse hype is also reflected in the 
 monthly volume traded on metaverses, which has 
 decreased by 80% from an all-time high of $142.9 
 million in November 2021 (post-Meta announcement) 
 to $28.6 million in April 2022. 

 While overall volume decreased, NFT Worlds had a 
 month-on-month growth between December 2021 
 and February 2022, due largely to the introduction of 
 NFT Worlds integration with Minecraft  . That said,  its 
 volume tapered off in March 2022, along with its 
 peers. 
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 When it launched in October 2021, it captured a 28% 
 share of the market in comparison to the Big4 
 Metaverses, but this quickly dwindled in the month 
 after as investors rushed into the Big4 metaverses 
 following the Meta rebranding in late October 2021. 

 Regardless, its popularity grew as it announced the 
 integration with Minecraft would go live in February 
 2022, taking almost 50% of the market share from 
 The Sandbox's 37%. Though it fell shortly after, 
 outpaced by The Sandbox and Decentraland. This is 
 likely because only a handful of people can afford to 
 purchase its NFT, which has an average trading price 
 of $28,605, 364% higher than Big4's average price 
 of $6,171. 

 Ownership 

 The number of land or world owners has been 
 increasing year after year, though growth has 
 decelerated in Q1 2022. Surprisingly, NFT Worlds is 
 the only one that lost its holders, fell by 17% from 

 5,487 unique holders to 4,560 holders as of April 26, 
 2022. 

 The sell-offs of the NFT Worlds happened largely 
 between November 2021 and February 2022, 
 possibly because initial holders, who minted for free, 
 booked profits at a high average price. 

 According to the Gini coefficient above, NFT Worlds 
 scores 0.92, putting it in the 4th quadrant of low 
 current supply and high Gini Coefficient. Besides 
 serving as the game’s metaverse, the world is also 
 used in governance as long as it is staked. The more 
 worlds owned and staked by a holder, the more 
 power he or she holds. 

 This might introduce plutocracy whereby NFT Worlds 
 are governed by a handful of wealthy users. 
 Although not live, the first governance right is to 
 whitelist projects who wish to get a portion of WRLD 
 to incentivize players to participate in their game. 
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 Collusion might occur between influential NFT World 
 holders and cause an imbalance in curating less 
 quality “worlds,” which would detract users from 
 entering its metaverse. 

 Final Thoughts 

 NFT Worlds attracted widespread attention primarily 
 because it is predicated on both blockchain 
 technology and Minecraft’s source code. They also 
 managed to enable the metadata associated with 
 content created within the Minecraft server to be 
 synced and recorded on the corresponding NFT 
 Worlds. 

 Despite their marketing as a decentralized 
 metaverse, NFT Worlds are reliant on a centralized 
 infrastructure to function fully. This means NFT 
 Worlds is at the discretion of Minecraft developer 
 Mojang Studios and Microsoft, which might lead to 
 the erosion of NFT Worlds' value proposition. 
 Nevertheless, since the metadata is stored on-chain, 
 NFT Worlds could pivot to other open-source games, 
 such as  Minecraft clones and derivatives  . 

 In fact, Microsoft  launched a browser game in 2021 
 in collaboration with Enjin, a popular NFT protocol 
 that rewards players via NFT and is designed to be 
 used within Minecraft. This could indicate that NFT 
 Worlds will soon face competition from a slew of 
 other P2E games, including those from Microsoft 
 itself. 
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 4  Web 3 
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 Arweave: A Technical 
 Overview 

 Quick Take 

 ●  Arweave is a decentralized data storage 
 protocol that is content-agnostic and 
 designed to provide scalable and permanent 
 on-chain storage in a sustainable manner. 

 ●  The blockweave data structure and 
 Proof-of-Access consensus mechanism form 
 the foundations of the Arweave network’s 
 data layer. 

 ●  Mechanisms like blockshadows, wildfire and 
 storage endowment keep the network fast, 
 responsive and sustainable. 

 ●  The permaweb is a decentralized web 
 interface for hosting both traditional and 
 decentralized applications on top of the 
 Arweave network. 

 ●  Arweave has experienced massive growth 
 recently, driven by the deployment of 
 SmartWeave decentralized applications and 
 the need for censorship resistance. 

 Arweave is a decentralized data storage network 
 that is content-agnostic and designed to provide 
 scalable and permanent on-chain storage in a 
 sustainable manner. It is created to address two main 
 problems in a data-centric and information-driven 
 world: censorship-prone information centralization 
 and high transaction costs for storing data on-chain 
 on traditional Layer 1 blockchains like the Ethereum 
 network. 

 Blockchain technology has had success in meeting 
 the promise of resilient and decentralized 
 information storage due to its nature of immutability. 
 However, to achieve large-scale information storage 

 on a blockchain, current transaction costs remain 
 high and scalability is limited as traditional 
 blockchains were not designed with large-scale 
 decentralized information storage as the main goal. 
 Arweave, along with its  other competitors  , was 
 created to address this problem. Its novel data 
 structures, consensus mechanism and incentives 
 scheme are designed specifically with decentralized 
 data storage and interoperability with traditional web 
 infrastructure in mind. 

 Arweave’s key technical innovations and features can 
 be broadly categorized into three main categories: 
 the data, network and application layers. The data 
 layer introduces the underlying data structures and 
 consensus mechanism used to efficiently store data 
 in a highly reliable and available manner. The network 
 layer explores systems put in place that incentivizes 
 miners and keeps the network active and 
 sustainable. Finally, the application layer looks into 
 the interoperability of Arweave and introduces the 
 decentralized web interface called the permaweb. 

 Data Layer 

 Blockweave and recall block 

 Arweave adopts a data structure called a 
 blockweave instead of a typical blockchain, which 
 retains the property of immutability while optimizing 
 for efficient data storage. In a blockweave data 
 structure, each block is linked to two different 
 blocks: a block that is most recently mined before 
 the current block (same as in a typical blockchain) 
 and a recall block which is a previously mined block 
 that can be from any part of the blockweave’s 
 history. 
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 Source: The Block Research 

 With each newly mined block being linked to two 
 other blocks, a weave-like structure is formed 
 instead of a singular chain, hence the term 
 blockweave. The recall block is selected based on 
 the hash and the height of the immediate previous 
 block, resulting in an unpredictable yet deterministic 
 way of selection. The recall block plays an important 
 role in the construction of new blocks as it is a 
 required input in Arweave’s novel consensus 
 mechanism, Proof-of-Access �PoA�. 

 Proof-of-Access 

 PoA is a consensus mechanism that is derived from 
 Proof-of-Work �PoW�. In PoA, in addition to the hash 
 of the previous block and transactions and metadata 
 for the current block, the entire contents of the 
 selected recall block must be included as inputs to 
 solve the PoW puzzle and mine the new block. The 
 recall block serves as proof that the node that is 
 trying to mine the new block has the contents of the 
 recall block in its data storage. 

 Since the selection of the recall block to mine each 
 new block is unpredictable, the PoA consensus 
 mechanism incentivizes miners to store random 
 blocks from the blockweave’s history and as much of 
 the blockweave as possible, given their available 
 storage capacity. Keeping all other conditions equal, 
 miners of Arweave’s network would be incentivized 
 to store blocks that are present in fewer miners so 
 that it increases their chances of mining the new 
 block and getting rewarded should the rarer blocks 
 get selected as recall blocks. 

 This incentive system ensures that the majority of 
 the blocks in the blockweave are well-replicated 
 across all nodes as miners look to chase higher 
 probabilities of mining new blocks for greater 
 rewards. This also leads to much faster data lookup 
 and access times across the network. 

 From the perspective of data storage, the PoA 
 consensus mechanism in Arweave can be seen as an 
 enhancement of PoW. In PoW, miners compete to 
 mine blocks based on the expenditure of 
 computational resources and electricity. In PoA, 
 miners compete based on the degree of data 
 replication on their storage devices, incentivizing 
 redundancy maximization that is essential for 
 decentralized data storage networks like Arweave. 
 The value that is otherwise lost in computing the 
 PoW puzzle is translated to useful, energy-efficient 
 data storage with PoA. 

 Network Layer 

 Memoization of state 

 The Arweave network does not require miners to 
 store the blockweave in its entirety. This is to lower 
 the barriers of entry to the network for new miners, 
 as well as to provide flexibility in storage space 
 allocation so that anyone can participate regardless 
 of storage capacity. The goal of storing as many 
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 blocks of the blockweave as possible is simply driven 
 by the incentive mechanism of PoA but is not a 
 necessity. 

 To achieve the optional requirement of having to 
 store every previous block, all the data required to 
 process new transactions and new blocks is 
 memoized into the state of each individual block. 
 Each block in the blockweave will hold a block hash 
 list and wallet list in its state. Both lists are kept 
 up-to-date by miners and synchronized across the 
 network when mining and validating new blocks. 
 Possession of the block hash list allows old blocks to 
 be requested or verified, while possession of the 
 wallet list allows new transactions to be verified 
 without storing the block in which the associated 
 wallet’s last transaction was included. 

 This memoization technique thus allows a new miner 
 to join the network by only downloading the current 
 block from a trusted peer and begin mining and 
 validating new blocks with the help of the data from 
 the block hash list and wallet list. 

 Blockshadows 

 Data distribution presents a unique challenge to 
 Arweave since transactions in the network are 
 typically data-heavy. With block propagation time 
 linearly correlated with block size, having to transfer 
 the data of an entire block during the block 
 acceptance period would require a relatively large 
 amount of time before consensus is achieved, which 
 can lead to multiple forks emerging on a regular 
 basis. 

 Arweave addresses this concern with the 
 incorporation of blockshadows, a lightweight skeletal 
 structure of a block that is typically only a few 
 kilobytes in size. Instead of having to transfer an 
 entire block, blockshadows are transferred between 
 nodes in the network, after which each node can 
 reconstruct the entire block using the data in the 

 blockshadow. A blockshadow contains the hash of 
 the block hash list and wallet list and a list of hashes 
 of transactions to be included in the block. 

 A node that has an up-to-date block hash list and 
 wallet list, as well as all the transactions required, 
 can rapidly reconstruct a block of arbitrary size. 
 Here, the bottleneck for block distribution becomes 
 the number of transaction hashes that can be 
 included in a blockshadow and the time taken for the 
 reconstruction of the block at each node from the 
 constituent transactions. Individual transactions are 
 typically propagated amongst network nodes 
 immediately when they are published and are 
 unlikely to contribute to the data distribution 
 bottleneck. The blockshadowing system promotes a 
 fast block distribution process that allows 
 transactions to be mined into blocks and for 
 consensus to be achieved rapidly. 

 Wildfire 

 Wildfire is a mechanic to encourage responsiveness 
 and active participation by miner nodes in the 
 Arweave network. It is based on the tit-for-tat 
 algorithm found in the peer-to-peer BitTorrent 
 network, where increased file sharing by a peer is 
 rewarded with increased file sharing from other 
 peers as well. 

 In wildfire, each node in the Arweave network ranks 
 its peers according to two metrics: how generous a 
 peer is in propagating new transactions and blocks 
 and how responsive a peer is to information 
 requests. Each node will hold a list of peer ranks 
 which will dictate how the node will interact with 
 other nodes; peers who are high in ranking will be 
 prioritized during transaction and block propagation 
 and get preferential sharing of any required 
 blockweave data. The peer ranking list will be pruned 
 on a regular basis based on updated ranking scores. 
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 The wildfire system promotes utility maximization as 
 each node has a limited amount of bandwidth for 
 inter-node communication and hence would 
 rationally prioritize interactions with the most active 
 nodes for a higher probability of mining new blocks 
 by receiving new transactions as soon as possible. 
 On the other hand, less active nodes would be 
 incentivized to increase their responsiveness or 
 upgrade their bandwidth to improve their ranking 
 scores amongst peer nodes. When a node is ranked 
 low amongst its other peer nodes, the risk of 
 network exclusion heightens and the node could be 
 dropped from the network in the worst-case 
 scenario. Therefore, the wildfire mechanic is 
 essential to maintaining a strong and healthy 
 network ecology in Arweave. 

 Storage endowment and transaction pricing 

 One of the core functions of Arweave is to provide 
 permanent storage to its users sustainably. The 
 challenge is to reward miners appropriately while 
 keeping transaction and data storage costs 
 inexpensive for users. This is achieved with a 
 reasonable transaction pricing model and a storage 
 endowment reserved for miners. Currently, a user is 
 only required to pay a single upfront transaction fee 
 for permanent storage on Arweave. The promise of 
 permanent storage necessitates a well-defined 
 calculation of perpetual storage costs for data. This 
 cost can be modeled as the infinite sum of storage 
 costs over time: 

 Perpetual price of storage = Data size in GB x Cost of 
 storing 1 GB of data to perpetuity 

 Data storage techniques have continuously improved 
 since their inception in the 1980s, with an annualized 
 reduction in commercial data storage costs of 30%. 
 With storage medium density improving and still far 
 from the theoretical research limit, currently, 13 
 orders of magnitude smaller, data storage 
 techniques are likely to continue improving and data 

 storage costs continue to follow its current 
 downwards trajectory. The perpetual price of 
 storage thus tends towards a sum of diminishing 
 storage costs when considering declining storage 
 costs over time. 

 The transaction costs paid by a user to the network 
 consist of an estimate of the perpetual storage costs 
 of data starting from the block in which the 
 transaction is mined and an instantly-released 
 transaction reward to incentivize miners to accept 
 new transactions. For miners to remain profitable and 
 sustainable for the long term, mining rewards are 
 distributed in such a way that the size of rewards 
 emitted for any given block must be greater than the 
 total costs of maintaining the blockweave. Therefore, 
 the mining reward for producing a new block 
 comprises the fees charged for the included 
 transactions and a predetermined inflationary block 
 reward. A portion of the block rewards and 
 transaction costs are also added to the storage 
 endowment. 

 The storage endowment serves as a protocol 
 reserve to top up on miner rewards. Reward tokens 
 will only be drawn from the storage endowment in 
 the event that the existing block rewards are 
 insufficient to cover the storage costs of maintaining 
 the blockweave. Given the declining costs of storage 
 due to gains in technology, it is likely that the reward 
 reserve in the storage endowment would only be 
 regularly drawn upon when the size of the 
 blockweave is multiple times larger than the data 
 currently stored on the Internet. By then, the storage 
 endowment would have accumulated a significant 
 amount of reserve reward tokens. 

 Content policies 

 Being a decentralized data storage network, 
 Arweave gives miners the autonomy of defining their 
 own content policies. Miners can choose not to mine 
 a block if certain included transactions violate their 
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 content policies. Even if a block containing 
 unacceptable transactions is eventually mined and 
 accepted by a majority of other miners, a miner can 
 also opt to not store the block on its storage device 
 since the design of Arweave is such that miners 
 need not store the entire blockweave, as highlighted 
 above earlier. However, this could mean that the 
 miner could lose out on PoA incentives should the 
 unstored block be selected as a recall block for 
 mining another new block subsequently. 

 Allowing miners to actively exercise their content 
 policies democratizes the process of content 
 entered into the blockweave. On one hand, miners 
 are incentivized not to reject too many transactions 
 as they might suffer a decline in mining rewards 
 based on the PoA mechanism. On the other hand, 
 miners would also be prudent to avoid recklessly 
 accepting transactions that are dropped by most 
 other nodes for content violations, as they could end 
 up wasting resources by mining blocks that are 
 ignored by the rest of the network. Flexible content 
 policies can allow miners to better comply with local 
 regulations based on their geographical location. 

 Application Layer 

 Permaweb 

 The Arweave permaweb refers to a suite of tools and 
 communication protocols that are built atop the 
 permanent knowledge base of the blockweave to 
 expose a decentralized web interface. To the 
 average user, the permaweb behaves much like the 
 modern Internet in terms of serving content and 
 applications, facilitating a smooth transition in user 
 experience and familiarity. However, the permaweb is 
 fundamentally different from the Internet in that it is 
 served to users in a trustless and provable manner. 
 All content stored on Arweave is time-stamped and 
 tamper-proof, guaranteed by the blockchain 
 fundamentals of immutability and network 

 consensus. Consequently, all content can be traced 
 back to a specific identity and time of assertion. The 
 permaweb brings an environment of trustlessness 
 and verifiability, which is typical of blockchain 
 networks, into a shared content space. 

 Protocol interoperability 

 The permaweb is built with interoperability taken into 
 account to facilitate seamless migration of 
 applications hosted on the traditional web. Nodes in 
 the Arweave network employ inter-node 
 communication that is based on standard HTTP API, 
 which is the same well-established protocol used by 
 web browsers to communicate across the web. This 
 allows browsers on all sorts of devices to easily 
 access data in the Arweave network. 

 Both client-server and serverless application 
 infrastructures are supported by the permaweb. In 
 the client-server architecture, an external application 
 like a standard website serves as the communication 
 gateway between users on the client-side and 
 blockweave to store and retrieve data. In this case, 
 the owners of the external application are 
 responsible for paying for user transactions that 
 interact with the Arweave network; therefore other 
 forms of monetization are required on the 
 client-facing application to cover the costs of 
 network transactions. 

 In the serverless architecture, the entire application 
 is stored as data on the blockweave, and users 
 themselves pay for transactions directly to the 
 network to interact with the application. Code is then 
 executed directly from the blockweave and served to 
 the web browser of the user. The serverless 
 architecture is highly similar to decentralized 
 applications on blockchain networks, where users 
 can interact with smart contracts directly and pay 
 the network for their transactions without a 
 centralized intermediary. Supporting both types of 
 architectures not only caters to the needs of 
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 different users but also attracts developer teams on 
 both sides to build on the permaweb and expand the 
 Arweave ecosystem. 

 Arweave gateway nodes possess backward 
 compatibility with DNS and TLS infrastructure to 
 improve the performance and functionality of 
 decentralized applications stored as transactions on 
 the blockweave. Gateway nodes are like any other 
 node in the Arweave network but with the additional 
 functionality of accessing or querying data on the 
 blockweave. 

 A web domain can be linked to a specific transaction 
 ID on the blockweave using DNS records. When a 
 user enters the domain in the web browser, it will be 
 resolved using registered DNS records to determine 
 which transaction to be accessed and served by the 
 gateway node. Accessing a decentralized application 
 on Arweave becomes as straightforward as 
 accessing any other hosted webpage on the 
 Internet. Integrating TLS infrastructure allows for 
 cryptographic functions to be performed within web 
 browsers to interact with the Arweave network. 
 Since a significant portion of web browsers disallow 
 native functions like hashing and transaction signing 
 without TLS, gateway nodes generate and maintain 
 TLS certificates for clients. This would open up the 
 full range of decentralized application functionalities, 
 which would potentially be limited without TLS 
 support. 

 Practical Use Cases 

 With a plethora of information surrounding 
 individuals today and information availability taken 
 for granted, it is unwise to assume that all this 
 information will not be altered or lost in the future. In 
 addition, the majority of all web pages and content 
 served on the Internet are housed in centralized data 
 centers controlled by large technology corporations, 
 highlighting an over-reliance on them for information 

 to be made available to the average person in an 
 unbiased and untampered manner. There is no 
 guarantee that access will not be revoked or 
 information cannot be unintentionally damaged or 
 lost in the future. 

 Furthermore, there have also been exceptions where 
 a number of governments continued to censor 
 information to achieve their goals. The recent 
 Russian invasion of Ukraine has seen the Kremlin 
 actively censor online information and even spread 
 misinformation to drive a favorable view of the 
 conflict. Censored information could end up being 
 lost forever or stuck in a tampered state even if 
 retrieved later on. In this regard, Arweave offers 
 permanent and censorship-resistant information 
 storage that is both resilient and decentralized. To 
 date, more than  24 million pieces of content  related 
 to the Russo-Ukrainian conflict have been immutably 
 preserved on the blockweave for future reference 
 and analysis. 

 The permaweb provides a platform for hosting entire 
 applications stored on the blockweave as well as 
 decentralized applications built with SmartWeave, 
 Arweave’s native smart contract protocol. Developers 
 building decentralized applications on the permaweb 
 using SmartWeave are able to distribute unique 
 profit-sharing tokens to their communities to share 
 the dividends from the usage of the applications, 
 offering a new way of community-building. To date, 
 more than 100 projects and companies over 20 
 verticals have been established in the Arweave 
 ecosystem, covered in a prior  research piece  . 

 Outlook and Conclusion 

 The Arweave network has experienced immense 
 growth over the past year in terms of the size of the 
 blockweave and transaction count, primarily driven 
 by the growth of the permaweb ecosystem, 
 deployment of SmartWeave decentralized 
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 applications and the need for censorship-resistant 
 information storage. 

 The total weave size of the Arweave network has 
 grown from 7.75TB in March 2021 to 56.4TB in March 
 2022, representing a growth of almost 630% within a 
 single year. 

 Source:  viewblock.io 

 Total transactions in the Arweave network have 
 ballooned about 31 times from 1 million to 32 million 
 transactions over the same period. 

 Source:  viewblock.io 

 Purely from a metrics perspective, Arweave has 
 demonstrated its huge potential for growth and is 

 likely to continue in its upward trajectory with the 
 expansion of the permaweb and migration of content 
 and data from the traditional web. 

 While the appeal of a one-off payment for permanent 
 storage is enticing, it remains to be seen whether the 
 transaction pricing model and use of the storage 
 endowment can achieve their intended purpose in 
 the long term. Improvements in data storage devices 
 could face development delays due to unforeseen 
 circumstances, or the theoretical limits of data 
 storage could be reached earlier than anticipated 
 due to technological constraints, all of which could 
 hamper the trajectory of diminishing data storage 
 costs and consequently the financial viability of 
 maintaining the blockweave by the miners. 

 In addition, with transaction fees and a reserve pool 
 of the storage endowment measured in Arweave’s 
 native token, their underlying values measured in fiat 
 like USD are subjected to the ebb and flow of the 
 cryptocurrency markets. This could have an impact 
 on the profitability of miners and the sustainability of 
 the storage endowment as the blockweave grows in 
 size. 

 In conclusion, Arweave has strong prospects in 
 challenging the status quo of centralized data 
 storage. In the information age today, data is an 
 important commodity and no select group of entities 
 should retain centralized control over the majority of 
 information on the web. Arweave is at the forefront 
 of leading the paradigm shift in data storage and 
 accessibility: toward a decentralized one. 
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 A look at blockchains as 
 a service 

 Quick Take 

 ●  As blockchains see increased adoption, there 
 are more and more unique requirements from 
 applications 

 ●  General-purpose blockchains have great 
 utility but they often face trade-offs when it 
 comes to optimizing for a specific application 

 ●  Application-specific blockchains can 
 circumvent this by allowing the deployers to 
 have greater control over what a specific 
 blockchain optimizes for 

 ●  Numerous solutions have sprung up to target 
 this problem, for example, Polkadot and 
 Kusama parachains, Avalanche subnets, and 
 now, Cosmos’ Sagan 

 ●  While these solutions typically trade-off 
 decentralization for customizability, the 
 interest in them indicates that they are likely 
 to be integral for the future of blockchains 

 Abstraction of blockchains 

 The adoption of blockchain has been growing 
 rapidly. While there are significant efforts in 
 improving the scalability of blockchains, there are 
 some solutions that work around the technical 
 difficulties of scaling instead. Given that most scaling 
 solutions necessarily involve some extent of 
 trade-offs, a subset of blockchain solutions has 
 instead gone in the direction of giving developers the 
 ability to optimize that tradeoff for themselves. 

 The largest cryptocurrency by market capitalization, 
 Bitcoin, has a very specific function: to serve as a 
 decentralized distributed ledger technology that 
 provides a censorship-resistant record where double 
 spending is cost-prohibitive. Apart from the main 
 drawbacks of high energy consumption and low 
 transaction throughput, Bitcoin does not allow for 
 complex programs to be built atop it. For one, the 
 smart contract programming language that Bitcoin 
 uses, Script, is limited in versatility. 

 That is not to say that Bitcoin cannot be used for 
 building applications. For example, Bitcoin supports 
 multisig and timelock functionalities. However, these 
 functionalities alone are not enough to handle 
 complex transactions that may involve blind 
 auctions, escrow, or arbitrary token standards. While 
 it may be possible to build frameworks for these 
 functions with Script, it was more optimal to start 
 with a new blockchain architecture: Ethereum. 

 Vitalik Buterin founded Ethereum in 2015 with the 
 aim of improving the versatility of smart contract 
 programming. Since then, Ethereum has ballooned in 
 terms of development activity. From decentralized 
 finance �DeFi) to non-fungible tokens �NFTs) to 
 blockchain games, a myriad of novel applications 
 have been built on top of Ethereum. 
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 Needless to say, the surge in adoption is also what 
 caused the usage of Ethereum to increase and, 
 correspondingly, resulted in higher gas prices. 
 Consequently, a great deal of effort has been made 
 in improving the scalability of Ethereum. That said, 
 most of the scaling developments typically involve 
 significant technical challenges, from data 
 compression to segregation of responsibilities. As it 
 turns out, the approach of allowing blockchains to 
 customize their own specifications and trade-offs is 
 also a viable method of addressing the increased 
 adoption of blockchains. 

 General-purpose vs customizable blockchains 

 The reason for making blockchains customizable is 
 that every application has different security and 
 throughput requirements, which cannot be 
 accommodated by a single general blockchain. 
 Moreover, validators of a general blockchain are 
 required to process all transactions sent to the 
 blockchain, regardless of which applications the 
 transactions interact with. This way, all users of a 
 single blockchain’s applications are essentially 
 competing with each other for block space. 

 While the generic approach to improve blockchain 
 scaling so far has been to  abstract computing 
 responsibilities  across the different network 
 participants, customizable blockchains circumvent 
 the scaling problems by providing blockchains as a 
 service, where deployers can adjust critical 
 parameters of their own blockchain. For example, 
 they could alter the token that is required to be 
 staked in order to be a validator or even enforce a 
 whitelist of eligible validators. 

 More importantly, such an approach segregates 
 responsibilities at a community level instead of at a 
 technical level. This means that a community around 
 an ecosystem, such as a blockchain game, can have 
 its own native blockchain with its own set of 
 validators and security assumptions that the 
 community itself would be comfortable with. While 
 this does not strictly count as scaling, it helps isolate 
 ecosystems with the need for high transaction 
 throughput from placing their load on a 
 general-purpose blockchain. 

 A suitable example to highlight here would be the 
 development of the  Ronin sidechain  for the popular 
 game Axie Infinity by Sky Mavis. As a result of high 
 Ethereum gas fees, Axie Infinity decided to migrate 
 their infrastructure onto a new sidechain, Ronin, 
 where there were fewer validators but far more 
 performant in terms of transactions’ speed and cost. 
 While Sky Mavis had initially partnered with Loom 
 Network to create Ronin, due to a  divergence in their 
 goals  , they later split and made their own 
 blockchains respectively. 

 This raises the question: will similar scenarios like 
 these will play out again in the future? If so, are they 
 helpful or harmful to the overall blockchain industry? 
 While the answer to the first question is likely to be 
 “yes,” the second question does not have a 
 straightforward answer just yet. However, it is 
 evident that if they do occur in the future, it would be 
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 sensible to have a standard playbook for developers. 
 This means that in the event of divergence within a 
 community, it would be possible to easily create 
 siloed ecosystems to cater to the respective camps, 
 similar to how Ethereum was forked into its current 
 chain and Ethereum Classic as a result of the  DAO 
 hack  . 

 There will be a myriad of consequences of enabling 
 the ease of segregation by community preferences. 
 After all, such an approach is only feasible assuming 
 that communities act in the best interest of their 
 respective ecosystems. However, speculating on 
 possible ramifications and attempting to address 
 them before they occur is unlikely to be effective, 
 given that these ecosystems are often complex and 
 any segregation would be unique. That said, building 
 such a framework has been the developmental 
 efforts of several projects thus far, for example, 
 Polkadot  with their parachain model,  Cosmos  with 
 their hub model and more recently,  Avalanche  with 
 their subnets. 

 Examples 

 Polkadot parachains 

 Polkadot uses a relay chain where validators are 
 required to stake DOT tokens in order to participate 
 in the validation process. The relay chain serves as 
 the main chain of Polkadot, where the consensus of 
 the overall Polkadot blockchain is arrived at. As such, 
 the Relay Chain is responsible for providing security 
 guarantees. Parachains are chains that run parallel to 
 the main relay chain with their own set of validators, 
 known as collators. Collators have minor security 
 responsibilities and, thus, have a smaller incentive 
 system as compared to the main relay chain. 

 Source: Polkadot documentation 

 As the final validity of the parachains’ states is still 
 verified by the relay chain validators, it places a 
 limitation on the bandwidth of the relay chain, 
 resulting in a limited number of parachain slots. Due 
 to that, developers who intend to secure a parachain 
 slot for themselves have to bid for these slots with 
 DOT tokens. Each parachain slot is valid for 96 
 weeks and will be auctioned again once the validity 
 period is up. 

 In other words, Polkadot parachains offer some 
 extent of customizability with minimal security 
 assumptions since the state of parachains is secured 
 by the main relay chain. However, these parachains 
 are only available for a 96 weeks window and 
 developers have to auction for them with DOT. This 
 would be of significant concern because 
 communities without the ability to raise sufficient 
 DOT for the parachain auction would not have the 
 opportunity to deploy. Additionally, projects which 
 have already deployed on parachains would need to 
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 greatly incentivize their communities to contribute to 
 their parachain auction in order to continue their 
 operations. Simply put, there is a strong disincentive 
 for casual developers to build on Polkadot. 

 Avalanche subnets 

 Avalanche has built a framework for their subnets, 
 which essentially allows anyone to deploy new 
 blockchains permissionlessly. A subnet is basically a 
 subset of the existing Avalanche validators, who are 
 required to stake at least 2,000 AVAX (worth 
 $180,000 as of this writing). This subset can be 
 arbitrarily defined as long as every node listed in a 
 subset is an existing Avalanche validator. This allows 
 anyone to create a subnet for any arbitrary purpose, 
 as long as they stake sufficient AVAX. 

 Source: Avalanche documentation 

 The main advantage that subnets bring to the table 
 is that instead of having all of Avalanche’s 
 applications share a pooled set of validators, each 
 application’s development team can spin up a new 
 subnet for their respective community. The former 
 would create a rivalrous relation between all users of 
 the Avalanche blockchain, regardless of the purpose 
 and nature of their transactions whereas the latter 
 allows ecosystems that may require higher 
 transaction throughput without high-security 
 guarantees to offload their computation to a smaller 
 set of validators. While this does sacrifice 

 decentralization for improved transaction speeds 
 and lowered transaction costs, there are some 
 applications that find this trade-off acceptable. 

 For example, the recent foray of  DeFi Kingdoms  into 
 Avalanche subnets indicates that blockchain games 
 would find significant utility from using blockchain as 
 a service instead. In addition, Crabada, another 
 blockchain game that is currently deployed on 
 Avalanche, accounts for an average of  16%  of the 
 gas used on Avalanche, which would be offloaded to 
 their own subnet, the Swimmer Network. This 
 provides a clear indication that games are likely to 
 continue using blockchains as a service and with 
 time, this approach could certainly extend beyond 
 just games. 

 Cosmos hub 

 Cosmos is not technically considered a blockchain 
 service provider, although the infrastructure of 
 Cosmos hub is targeted at providing cross-chain 
 interoperability for heterogeneous blockchains (also 
 termed as a zone) through a hub and zone model. 
 Heterogeneous zones are connected by a single hub, 
 which is capable of interacting with other hubs. 
 Though Cosmos has a single operational hub as of 
 this writing, whose functionalities are driven by the 
 ATOM token, Cosmos has indicated that it would be 
 possible to deploy new hubs in the future. To draw 
 comparisons, a Cosmos hub would be similar to that 
 of Polkadot’s relay chain, and the zones are similar to 
 Polkadot’s parachains. The main difference between 
 the two is that Polkadot’s relay chain handles the 
 finality of all parachains whereas Cosmos hub only 
 handles the finality of cross-chain interactions and 
 not the local transactions within a zone. 
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 Source: Cosmos documentation 

 More recently, Cosmos has announced the launch of 
 Sagan  , which is analogous to Polkadot’s canary 
 network, Kusama. Sagan intends to commoditize 
 blockchains, allowing developers who are ready to 
 ship their products to be able to find a blockchain 
 that can meet their demands at a reasonable cost. 
 Sagan’s actual architecture has yet to be publicly 
 disclosed, but it is likely to mirror that of Cosmos, 
 meaning that Sagan would at least have a robust 
 cross-chain communication functionality. That said, 
 it will take time before Sagan starts deploying any 
 meaningful solution that is production-ready. 

 Conclusion 

 Blockchains have become a buzzword and a trend 
 that developers and investors are jumping into right 
 now. While not every application necessarily requires 
 a blockchain, it appears that almost every developer 
 and user seems keen to be involved with one. 
 Regardless of whether that is a positive or negative 
 trend, it is clear that some use cases are more 
 critical than others. More importantly, every use case 
 has its own unique preferences for costs, speed and 
 security. Lumping these preferences is no different 
 from lumping all technical responsibilities into a 
 single monolithic blockchain. 

 As such, providing blockchains as a service is the 
 best way to separate these groups so that each 
 application in each ecosystem can choose what 
 trade-offs suit them best and sort themselves in a 
 fair and optimized manner. In fact, more and more 
 blockchains are starting to delve into this domain, 
 such as the recent announcement of the  BNB 
 application-specific sidechain  . If one were to guess 
 where the current state of blockchain development 
 is, it would be that this is analogous to the inception 
 of Amazon Web Services for Web 2.0, and the 
 competition is likely to get a lot stiffer. 

 And as with all competition, only the strongest will 
 come out on top but make no mistakes; this will 
 enable the whole industry and blockchain technology 
 to come out ahead. 
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 The inception of 
 decentralized wireless 
 networks 

 Quick Take 

 ●  Helium, which has been around since 2013, 
 has sought to improve connectivity across 
 electronic devices by means of a 
 peer-to-peer �P2P� network 

 ●  After the introduction of their token, HNT, in 
 2019, Helium started seeing meaningful 
 traction in their business model 

 ●  Since then, Helium has grown in adoption 
 and boasts one of the largest decentralized 
 networks in the blockchain space 

 ●  As a result, a handful of related projects have 
 started entering the decentralized wireless 
 �DeWi) space in an attempt to capture some 
 of the market share 

 ●  DeWi is a relatively new technology, but with 
 the accomplishments in the blockchain space 
 thus far, it is possible that they could 
 significantly impact certain industries today, 
 such as telecommunications 

 Decentralized networks 

 The development of distributed ledger technology 
 �DLT� has introduced many novel applications, from 
 decentralized finance to blockchain games. However, 
 the underlying technology was primarily meant to 
 prevent a single entity from controlling any given 
 system. Bitcoin was conceived with the primary goal 
 of providing a decentralized alternative for a global 
 financial accounting system. With Ethereum, it was 
 to create a decentralized programmable system for 
 running autonomous smart contracts. 

 Over the past decade, there have been various other 
 use cases for such decentralized networks, such as 
 decentralized storage systems, like  Arweave  , 
 Filecoin and the  Interplanetary File System �IPFS�  , 
 and decentralized wireless �DeWi) networks such as 
 Helium  . However, the concept of using a 
 decentralized peer-to-peer network was introduced 
 much earlier, back in 2001, when it was used for 
 torrenting files. The innovation of these novel use 
 cases for decentralized networks indicates that there 
 are more advantages to decentralized wireless 
 networks beyond just preventing a single entity from 
 having full control of a system. 

 The use cases thus far have shown that 
 decentralized networks have three additional 
 advantages over centralized ones: 

 1. Reduced costs and improved accessibility 

 DeWi is able to bring down costs because it can 
 abstract large expenses such as labor and rent away 
 from a single centralized entity and onto the network 
 participants in smaller quantum. Additionally, any 
 user may purchase a DeWi device to run in their own 
 home, thereby allowing anyone to contribute towards 
 improving the connectivity of the network. 
 Additionally, DeWi also provides the advantage of 
 improved privacy and censorship resistance since 
 the data transmitted over the network cannot be 
 monitored by a single centralized entity. 

 2. More redundancies than centralized networks in 
 general 

 Using multiple entities that run independently to 
 maintain a common network allows for more 
 redundancies as each entity has its own safeguards. 
 Even if some nodes are compromised, new nodes 
 would still be able to join the network at any point in 
 time, as long as there are sufficient honest nodes 
 maintaining the network. 
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 3. Enhanced connectivity via peer-to-peer �P2P� 
 networks 

 P2P networks are not mutually exclusive with 
 centralized networks, though the two do not 
 generally come as a pair. Generally, P2P networks 
 are able to bypass loading a central server with 
 requests from every single network participant by 
 allowing nodes to interact on a peer level. This idea 
 was introduced by  Bram Cohen  back in 2001 to solve 
 the problem of slow download speeds that were 
 dependent on the connection speed of a single file 
 owner.  This was later known as torrenting. 

 However, these advantages have also become DLTs’ 
 own limitations. The redundancies make it tedious for 
 a full node to completely synchronize with large, 
 existing public blockchains such as Bitcoin and 
 Ethereum. For instance, Bitcoin and Ethereum full 
 archival nodes are 384 GB and 10,848 GB as of this 
 writing, which would typically require a couple of 
 days for any new nodes to be fully synchronized with 
 the network, not to mention the extent of hardware 
 requirements that needs to be met. 

 Source: Blockchain.com 

 Source: Etherscan 

 The P2P network model that was meant to improve 
 connectivity also had its drawbacks; namely, 
 blockchains require a global consensus on their state 
 and the P2P gossip often results in high latency in 
 the finalization of a block throughout the network. 
 This is also why it is often recommended that users 
 wait for a few “block confirmations” to ensure that 
 their transaction was indeed included in a block that 
 had been agreed upon by the entire network. 

 However, these drawbacks did not stop the 
 innovation of new use cases for such decentralized 
 networks. In the next section, we will take a closer 
 look at one such example, Helium, which utilizes its 
 own hardware devices to create a P2P network that 
 aims to provide a more robust network of 
 Internet-of-Things �IoT� devices by providing a 
 decentralized wireless network coverage. 

 Overview of Helium 

 Helium was founded back in 2013 by Amir Haleem 
 and Shawn Fanning, whose main idea was to create 
 millions of low-cost, low-power and low-bandwidth 
 sensors that would provide coverage for IoT devices. 
 The idea was adapted from a precedent in Cuba, the 
 SNET network  , but the main difference between the 
 two was that SNET was targeted at Cubans, which 
 had little to no access to the World Wide Web during 
 SNET’s operational days �SNET was declared illegal 
 in 2019 and had since been discontinued). Helium, 
 on the other hand, had mainly been targeting 
 Americans who do not have this problem. 
 Additionally, there were hardly any incentives for 
 anyone to run a Helium hotspot node and as a result, 
 Helium saw very limited traction in its early days. 

 Helium only started seeing significant traction upon 
 the introduction of the Helium token �HNT� in 2019, 
 which was primarily meant to incentivize users to run 
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 Helium hotspot nodes. The market capitalization has 
 increased significantly since its inception, but more 
 notably, Helium recently  raised  $200 million at a 
 valuation of $1.2 billion. This is significantly lower 
 than HNT’s market capitalization of approximately 
 $2.69 billion as of this writing. Additionally, the 
 correlation between price and market capitalization, 
 as shown in the chart below, indicates a relatively 
 low inflation rate for HNT tokens. 

 Source: CoinGecko 

 Market capitalization is not the only indicator of 
 Helium’s growth. As of this writing, Helium has over 
 700,000 hotspots, which are physical devices that 
 are required to run a Helium node. This makes it one 
 of the largest decentralized networks by the number 
 of nodes. More interestingly, the number of Helium 
 nodes has been steadily increasing over time. This is 
 also accompanied by an increasing number of 
 vendors that now distribute the Helium hotspot 
 devices. 

 Source: etl.dewi.org 

 More notably, more firms are entering the business 
 of onboarding new Helium hotspots. This refers to 
 the procurement and setting up of hotspots, 
 although it is not known if the firms are the ones 
 running these hotspots or if they are doing this as a 
 service for external clients. 

 Source: etl.dewi.org 

 Taken together, it is apparent that the Helium 
 network is seeing increased adoption, but what 
 exactly does the Helium network power anyway? 
 Helium hotspots are capable of supporting 
 low-intensity IoT devices, such as smart pet collars, 
 environmental sensors, or bike trackers. According to 
 Helium  , they now have 41 corporate entities as their 
 users, with use cases ranging from smart agriculture 
 tools to drone delivery to location tracking. 

 The technical details behind how Helium achieves 
 this was covered in a prior research  piece  . 

 Evolution of decentralized wireless networks 

 Despite Helium’s recent success, it was not always 
 the case for decentralized wireless networks. There 
 have been numerous firms that have explored the 
 idea of creating a decentralized wireless network, 
 but one of the biggest problems that these firms 
 face in common is the lack of incentives for 
 operators to run a hotspot of their own. 
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 Some examples include  Veniam  and  Movandi  , which 
 were founded in 2012 and 2016, respectively. While 
 there is limited information on these firms, they have 
 indicated clearly that their core business is in the 
 development of wireless connectivity for IoT devices, 
 which is similar to that of Helium’s. However, their 
 relative success is difficult to compare, owing to the 
 fact that their businesses are in different jurisdictions 
 and are typically targeted at slightly different 
 domains. That said, what is clear is that Helium 
 introduced the idea of rewarding hotspots with 
 cryptocurrency, which has not been done by any of 
 its competitors before. For that, it would most 
 certainly be useful to keep an eye out for potential 
 competitors, which may try to emulate Helium’s 
 success with a similar rewards model. 

 More importantly, insights can be gleaned from 
 these competitors’ business models since they must 
 have a viable market niche in order to continue their 
 operations for the foreseeable future. For example, 
 Movandi’s BeamXR repeaters can enable 5G speeds 
 in industrial contexts because it specializes in 
 boosting signals to penetrate or bend around 
 buildings. This allows BeamXR to distribute 5G signal 
 in hard-to-reach places, making it suitable for 
 industrial applications. This differs from Helium’s 
 model of enabling everyday IoT devices. 

 This indicates that the space for decentralized 
 wireless networks is likely to diverge in terms of their 
 applicability, with different operations following 
 different niches. As such, it would stand to reason 
 that there will be more entrants in the space that 
 targets different niches and that Helium will likely 
 focus on a specific niche eventually. 

 Aside from that, Helium has also been extremely 
 successful in incentivizing network participants 
 through HNT token rewards. In fact, the use of HNT 
 tokens to  bootstrap such a network  also reveals a 
 different use case for cryptocurrencies beyond just 

 financial speculation. Additionally, HNT tokens also 
 have the utility of being burnt for Data Credits, 
 another token that is required to transfer data via the 
 Helium network and used for blockchain transaction 
 fees. According to Helium’s  governance proposal  , 
 HNT would likely have governance utility in the 
 future. 

 As mentioned earlier, this suggests that 
 cryptocurrency could potentially be used by DeWi 
 competitors to bootstrap their own networks. This 
 may cause a senseless rush into the space by new 
 and existing wireless network firms looking to 
 integrate cryptocurrency with their business models, 
 with the main intent of making a quick profit. 
 Naturally, this would be detrimental to both the 
 crypto industry and DeWi protocols in general. 

 However, it remains to be seen if cryptocurrency will 
 be tightly integrated with decentralized wireless 
 networks. After all, node operators of any 
 decentralized network would expect to be rewarded, 
 and in general, cryptocurrencies have extremely 
 volatile price movements. Given that volatility, it may 
 not prove advantageous to be incorporating 
 cryptocurrencies into decentralized networks lest 
 node operators are put off by the wild price swings 
 of the rewards they have earned. Helium, while 
 relatively successful, is only a single data point and it 
 would not be fair to use it as an industry-wide proxy. 
 The best way to analyze the effects of 
 cryptocurrencies in these markets is to study those 
 new protocols which are entering the DeWi space 
 and their business models. 

 New entrants 

 In this section, we will look at two entities that are 
 entering the DeWi space: Hexagon Wireless and 
 Pollen Mobile. 
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 Hexagon Wireless 

 Hexagon Wireless has commented to The Block that 
 they have three main value propositions: build out 
 DeWi networks via hardware deployment & token 
 mining, allocate capital to accelerate growth in the 
 DeWi space, and aggregate DeWi services to 
 develop a more mature and cohesive ecosystem. 

 Source: Hexagon Wireless 

 Hexagon does this by running DeWi mining nodes 
 and providing network coverage themselves. Their 
 expertise in the DeWi space, coupled with access to 
 proprietary locations optimized for DeWi devices, 
 allows them to contribute significantly to the DeWi 
 space and outperform an average DeWi miner in 
 terms of token earnings. Additionally, they also raise 
 and allocate capital to aid growing DeWi ventures. 
 Their active acquisition strategy allows them to 
 aggregate and align various DeWi protocols for a 
 more robust DeWi space. This also allows them to 
 provide industry-wide exposure for their investors. 

 Source: Hexagon Wireless 

 Ultimately, Hexagon intends to provide DeWi as a 
 service to their users so that new entrants in the 
 DeWi space can rely on them to provide knowledge 
 and assistance in building their infrastructure. This 
 would bolster existing DeWi protocols while making it 
 more convenient for new network participants to 
 enter the space. Thus, Hexagon Wireless aims to 
 provide a comprehensive service suite in the DeWi 
 space, for builders and users. 

 Pollen Mobile 

 Pollen was created by Pronto, an autonomous 
 driving-focused firm based in San Francisco, which 
 developed this technology to bolster its autonomous 
 driving network connectivity as a result of poor 
 performance from legacy carriers. They utilize mobile 
 devices* to create a robust decentralized network 
 optimized for San Francisco Bay Area. While Pollen 
 had initially tested its devices in San Francisco, Los 
 Angeles and New York City, Pollen devices are now 
 available for purchase all over the USA.  Pollen has 
 their native token, PCN, deployed on the Solana 
 blockchain. 

 * Small cell radios to provide data-only (not voice) 
 cellular coverage that you can browse the Internet 
 on 

 Interestingly, the PCN token shares the same utility 
 model as the HNT token. For example, PCN’s main 
 utility is to incentivize network validators to validate 
 transactions. PCN can also be used to purchase Data 
 Credits on the Pollen network, which is necessary for 
 transferring data. The similarity between PCN and 
 HNT might indicate that a token model like this could 
 potentially become a common foundation for DeWi 
 protocols in the future. A flowchart of PCN’s use case 
 is shown below. 
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 Source: Pollen whitepaper 

 Conclusion 

 The evolution of decentralized wireless networks has 
 shown a clear divergence in the specific domains to 
 which they are being applied. Additionally, it is also 
 clear that we will see more firms enter the DeWi 
 space, considering that most industries are starting 
 to see the rise of their decentralized counterparts 
 providing solutions to problems that remain 
 unsolved. That said, it is unlikely that every new 
 entrant will incorporate the use of cryptocurrency 
 from the get-go. 

 While Helium has set a clear precedent that the use 
 of cryptocurrency can bootstrap such networks 
 effectively, it remains to be seen if cryptocurrency 
 will become an integral aspect of decentralized 
 wireless networks. Moreover, it would take more 
 firms using crypto in their business models to 
 ascertain that the use of crypto in DeWi is more of a 
 boon than a bane. If anything, DeWi could simply be 
 a promising branch of technology with no real need 
 for integrating crypto beyond bootstrapping. 

 To conclude, DeWi is likely to become more 
 prevalent, especially with the widespread use of IoT 
 devices. While crypto could certainly come 
 hand-in-hand with DeWi, there currently is little 
 evidence to make that assertion. 
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 Q1' 22 blockchain private 
 funding and M&A recap 

 Quick Take 

 ●  The blockchain/crypto sector received nearly 
 $12.5 billion in venture funding, a sector high, 
 and it has continued to increase for seven 
 consecutive quarters now 

 ●  The 624 funding deals that occurred last 
 quarter are also a record for the blockchain 
 sector, which was previously set during Q2′ 
 21 

 ●  The NFTs/Gaming vertical made up roughly 
 36% of investment deals for the sector. On 
 the contrary, DeFi’s percent of total deals has 
 gradually declined for four consecutive 
 quarters, and its percentage fell under 20% 
 for the first time in at least six quarters 

 ●  Q1′ 22 was the second-highest quarter in the 
 sector’s history in M&A transactions �56� and 
 the third-highest in M&A volumes �$907 
 million) 

 While fintech funding, in general, has  reportedly 
 faltered over the past couple of months after 
 receiving $12.2 billion in January, according to 
 Dealroom, the blockchain/crypto sector picked up 
 where it left off the previous year, receiving nearly 
 $12.5 billion in venture funding across 624 deals 
 throughout Q1 22. 

 Funding in dollar terms was up roughly 20% 
 quarter-over-quarter and it has continued to 
 increase for seven consecutive quarters. The 624 
 funding deals that occurred are also a record for the 
 blockchain sector, beating Q2' 21's record of 571 
 investment deals. 

 On a monthly basis, 226 funding deals occurred in 
 March, which is tied for the most ever in a single 
 month for the sector, a record set last May. In 
 addition, nearly $3.6 billion was allocated to 
 crypto-related projects and companies, compared to 
 $4.1 billion in February. Despite the slight decline, 
 March is still the third-largest month in funding for 
 the industry. 

 It is worth mentioning that funding has declined now 
 for two consecutive months after a high of nearly 
 $4.8 billion in January. 

 From a historical context, February and March are 
 two of the three largest months for private 
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 investments. However, it will be worth following 
 which direction that trend moves over the following 
 months. 

 Seed & Pre-Series A 

 Growth in the sector has continued to fuel ideas for 
 newer projects and companies. As a result of this 
 high growth atmosphere, Seed & Pre-Series A deals 
 continue to make up more than half of companies 
 that have raised capital from outside investors; 
 however, its concentration has declined. For 
 example, in Q4' 21, Seed & Pre-Series A deals 
 accounted for roughly 66% of all deals, whereas, in 
 Q1' 22, its percentage reduced to 56%. 

 The average and median size deal increased Q/Q for 
 Seed & Pre-Series A. The average deal size for these 
 deal types increased from $4.5 million to $7.1 million, 
 and the median grew from $3.3 million to $4.0 
 million. 

 Early-Stage 

 There was a slight Q/Q increase in Series A rounds, 
 from 62 during Q4' 21 to 71 in Q1' 22. The average 
 and median amount raised for this deal type stayed 

 relatively consistent compared to last quarter. Its 
 average rose from $28.0 million to $28.5 million and 
 its median slightly declined from $13.0 million to 
 $12.5 million. 

 Last quarter, an identifiable trend was the 
 occurrence of projects under our Web3 classification 
 that received Series A funding. During Q4' 21, there 
 were only two Series A rounds conducted by Web3 
 projects compared to ten last quarter. The ten raises 
 accounted for roughly 14% of early-stage deals. 

 The largest of these raises included Ceramic 
 Network, developed by the creators of another 
 crypto project, 3box, which raised $30 million to 
 build an open-source platform for creating, hosting, 
 and sharing data streams. 

 Decentralized cloud computing alternatives to 
 provide decentralized options to internet giants like 
 Amazon Web Services, Microsoft Azure, and Google 
 Cloud also appeared, including Fluence Labs 
 securing $9 million for its Web3 protocol to host 
 applications. 

 The second largest was RabbitHole's $18 million 
 raise. RabbitHole is a crypto project that incentivizes 
 users to try out and use different crypto applications, 
 thus creating an "on-chain resume" for the user. 
 Aside from acting as an on-chain credential system 
 of users' abilities and qualifications, the protocol will 
 also help networks grow on-chain users. 

 The development of decentralized social networks 
 has become a popular trend within the Web3 
 vertical. This included Series A raises by BUD, a 3D 
 user-generated content platform, and Chingari, an 
 Indian short-video platform similar to TikTok that 
 utilizes its native token and NFTs for monetization. 
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 Aside from solely Series A deals, it is worth noting 
 that there's been roughly a 115% increase in the 
 number of Web3 venture deals and approximately a 
 142% increase in dollar terms. Additionally, web3 
 was tied with Infrastructure for the most significant 
 percent change in funding in dollar terms, growing 
 142% Q/Q. 

 The number of funding deals for Web3 projects has 
 now grown for three quarters. If its deal frequency 
 continues to grow at a similar pace to last quarter, 
 heading into Q2, it can potentially overtake DeFi as 
 the second most popular deal type. 

 Mid-Stage 

 Last quarter, the number of mid-staged deals was on 
 par with Q4'21. Twenty-five crypto-related 
 businesses conducted a Series B raise during Q4' 21 
 compared to 26 during Q1' 22. 

 The most observable difference was the average and 
 median amount raised in these funding rounds 
 compared to the previous quarter. The average deal 
 size for this round type declined by more than half 
 from $137.9 million in Q4' 21 to $66.1 million in Q1' 22. 
 Likewise, its median deal size decreased from $65.0 
 million to $43.0 million. 

 With average and median deal sizes declining, we 
 examined what percentage of the firm's equity was 
 given in exchange for its funding round. It's worth 
 mentioning that a public valuation was required to 
 calculate the dilution rate. For our data set, 12 of the 
 25 mid-stage rounds during Q4'21 and 12 of 26 in Q1' 
 22 had a disclosed valuation. 

 When comparing Q1,' 21 to Q4,' 22, the percentage of 
 equity sold to investors on average remained 
 consistent. During Q1' 21, percent dilution averaged 
 11.2%, and its median was 10.4%. Whereas, last 
 quarter, percent dilution averaged 12.1% and had a 
 median of 9.6%. 

 The most noteworthy percent change in vertical 
 funding for this deal type was the number of 
 Infrastructure-related companies conducting a 
 financing round. During Q4' 21, Infrastructure deals 
 only accounted for 8% of Series B raises, whereas 
 that percentage increased to almost 31% last 
 quarter. 

 Later-Stage 

 The occurrence of later-stage deals was up 60% 
 from Q4' 21 to Q1' 22, where there were 16 funding 
 deals last quarter. Crypto Financial Services and 
 Infrastructure accounted for the most of these deals, 
 each with 5, which accounted for nearly 63% of the 
 rounds. 

 Both its average and median deal size increased 
 quarterly. The average funding raise rose from $151.5 
 million to $207.5 million, and its median grew from 
 $130 million to $200 million. 

 An intriguing mention is that the NFTs/Gaming 
 vertical had more later-stage deals than crypto 
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 exchanges last quarter. Historically, exchanges have 
 been one of the most profitable businesses in the 
 sector and subsequently have been one of the most 
 frequent firms to reach the later-stage life cycle. 

 Like with Mid-Staged deals, we analyzed what 
 percentage of the firm's equity was given in 
 exchange for its funding round. A few years back, 
 20% dilution with A, B, and C was commonplace. 
 Still, investors' demand and competitiveness to get 
 an allocation in rounds have significantly decreased 
 the percentage of equity sold to investors. 

 Of firms that conducted a later-stage round last 
 quarter and had a publicly disclosed valuation, 
 percent dilution averaged 5.8% and had a median of 
 6.4%. 

 FTX's $400 million round at a $32 billion valuation 
 and Starkware's reported $100 million raise at an $8 
 billion valuation had the lowest percent dilution at 
 1.25%. 

 The favorable terms for the two firms align with the 
 fact that many investors have wanted exposure to 
 the growth FTX has produced in a short period. For 
 Starkware, there has also been sufficient demand for 
 Layer-2 scaling technologies. Also, an unwritten 
 expectation of a native token in the future naturally 
 makes its valuation potential much larger. 
 Theoretically, in a scenario where a STARK token 
 existed, an $8 billion valuation would currently rank it 

 as the twenty-second largest digital asset by market 
 cap. 

 Infrastructure 

 Infrastructure-related companies in the crypto sector 
 received the most funding in Q1. 14 deals were $100 
 million or more in size. Layer-1 networks, which have 
 been lucrative investments for early investors, 
 continued to receive private backing and accounted 
 for five of the fourteen funding deals. The five 
 blockchain networks included raises by Polygon, 
 Aptos, NEAR Protocol, 5ire, and Worldcoin. O�1� Labs, 
 the primary development team behind Mina Protocol, 
 also conducted a $92 million token sale to private 
 investors co-led by FTX and Three Arrows Capital. 

 Mining/Staking infrastructure was the most popular 
 sub-category for Infrastructure raises, accounting for 
 roughly 22% of the funding deals. Staking continues 
 to be a lucrative revenue stream for cryptocurrency 
 exchanges and other crypto financial service 
 companies by earning a percentage of the tokens 
 generated by customers' staked assets. 

 Additionally, the excitement around Ethereum's 
 transition to Proof-of-Stake sometime in 2022 has 
 had investors looking for ways to capitalize on its 
 merge that is set to occur. The majority of attention 
 toward Layer-1 networks has been toward ones that 
 offer smart contract functionality akin to Ethereum 
 that enable the development of DeFi and other Web3 
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 applications. As the total value within the smart 
 contracts of these applications has grown, so have 
 ways to unlock additional liquidity. Liquid staking 
 solutions have continued to interest investors as 
 these protocols often produce derivatives of staked 
 assets that users can then use in other financial 
 applications in the crypto ecosystem. 

 The largest raise by a staking provider included the 
 node infrastructure provider Blockdaemon raising 
 $207 million in a Series C raise that valued the firm at 
 $3.25 billion. Q1 was a busy quarter for 
 Blockdaemon. Aside from its funding round, the firm 
 made its third acquisition by acquiring the crypto 
 on-ramp company Gem for an undisclosed amount. 
 The primary purposes of the purchase are to 
 generate transaction-based revenue and improve the 
 on and off-ramps of fiat currency. Already one of the 
 significant players in supplying staking infrastructure 
 to institutions and crypto companies like exchanges, 
 the firm is also getting its hands on the staking 
 derivatives market. It made a strategic investment in 
 Stakewise to develop a liquid staking product for 
 institutions. 

 Aside from Blockdaemon, new competitors have 
 come to the market like Aligned, which completed a 
 $34 million seed round, which will produce 
 computing hardware for mining and provide crypto 
 staking infrastructure. Infstones, which has been in 
 operation since 2018, also received additional 
 funding with its $33 million Series B round. 

 Other liquid staking solutions that received funding 
 included Andreessen Horowitz investing $70 million 
 in LIDO, Stader Labs' $12.5 million private round, and 
 SSV.network's $10 million seed round, which will be a 
 decentralized staking pool dedicated to ETH 2.0. 

 DeFi 

 In dollar terms, DeFi funding increased from $771 
 million in Q4 to $1.63 billion in Q1. However, this 
 increase is due to a single deal where Luna Labs 
 raised $1 billion in February through a token sale. In 
 January, there was fear that the diminishing price of 
 LUNA could have led to the de-pegging of its UST 
 stablecoin. Funds were then raised as a measure to 
 use the funds to assist its stablecoin in maintaining 
 its peg if and when similar situations arise. Excluding 
 the $1 billion raise for UST's stablecoin, funding for 
 DeFi declined approximately 18% Q/Q. 

 Since 2020, DeFi has consistently been one of the 
 two most popular deal types. However, its 
 percentage of total deals declined from 20% in Q1 to 
 16% last quarter. The decline resulted in the first time 
 in at least six quarters that its percentage of deals 
 was under 20%. DeFi deals peaked in Q1'21, where 
 they accounted for slightly more than 27% of all 
 deals, and since then, its percent of total deals has 
 gradually declined for four consecutive quarters. 
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 Most Ethereum DeFi projects that have received 
 funding already support some layer-2 scaling 
 solutions or intend to upon their launch. Thus, their 
 financing is included under our multi-chain category. 
 The necessity for Ethereum projects to launch with 
 L2 support can be seen by the number of DeFi 
 projects only supporting its main chain has dwindled 
 for four consecutive quarters. During Q2' 21, the 
 number of DeFi projects to receive private funding 
 only on Ethereum's main chain was as high as 31%. 
 By last quarter that numbed has declined to 9%. 

 Outside of Ethereum, Solana continues to be the 
 smart contract platform to receive the most venture 
 capital. Roughly 15% of DeFi deals last quarter were 
 projects developing within Solana's ecosystem. 
 Solana funding increased approximately 171% Q/Q in 
 dollar terms, from $50.6 million to roughly $137.0 
 million. 

 Outside of Solana and Ethereum, no other smart 
 contract platform has been able to stand out from 
 the rest of the pack in deal frequency. Some 
 different blockchain ecosystems worth paying 
 attention to regarding their private funding over the 
 subsequent months for DeFi include Algorand, 
 Avalanche, BNB Chain, Cosmos, NEAR Protocol, and 
 Terra. 

 Also, similar to how we have seen the rise of similar 
 projects and use cases but for specific blockchains, 
 we expect this trend to follow for Layer-2 

 ecosystems. Although, in theory, a project explicitly 
 built on a Layer-2 for Ethereum is part of its 
 ecosystem, The Block Research labels L2s as their 
 protocol to identify if a specific L2 is receiving more 
 investment. 

 With the launch of StarkNet, many existing projects 
 on Ethereum are either already building support or 
 have it in their development plans. However, there 
 will be projects native to StarkNet and its Cairo 
 scripting language that will attempt to have a 
 first-mover advantage. For projects hosted on 
 Ethereum's main net, its developers will need to 
 recode their applications in Cairo. We are already 
 seeing this trend play out where the money market 
 protocol zkLend raised $5 million in a seed round, 
 which is built natively on StarkNet. 

 Another visible trend is the significant drop-off in 
 investment for Polkadot-related projects. At one 
 time, DeFi deals were populated by the Polkadot 
 ecosystem, along with Ethereum, Solana, and 
 Multi-Chain projects. During Q1' 21, Polkadot was the 
 most popular platform outside Ethereum that 
 received private backing, representing roughly 17% 
 of the deals. However, its number of funding deals 
 has decreased for three consecutive quarters, and 
 its representation of DeFi deals hit a low last quarter, 
 accounting for only 2% of the deals. 

 NFTs/Gaming 

 On the contrary to DeFi, investment in NFTs/Gaming 
 has picked up substantially in 2021, where its 
 percent of total deals has increased for five 
 consecutive quarters. From Q3'21 to Q4'21, its 
 number of funding deals more than doubled from 96 
 to 233, and its percent of total deals reached a high 
 of 43% during Q4'21. 
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 To the start of 2022, although it continued to be the 
 most popular deal type amongst investors, the 
 frequency of NFTs/Gaming deals cooled off slightly. 
 However, in March, its percent of total deals returned 
 to 43%. There were 226 NFTs/Gaming deals during 
 Q1'22, which accounted for slightly more than 36% of 
 investment deals for the sector. 

 Gaming represented 67% of all NFTs/Gaming deals 
 during Q4 and 68% during Q1. In addition, there was 
 approximately a 59% increase in Q/Q in the number 
 of funding deals involving NFT marketplaces. 
 Headlined by OpenSea's 300 million Series C, which 
 valued the firm at $13.3 billion, many new 
 marketplaces have come to the market as they 
 attempt to take market share away from the NFT 
 powerhouse and try to be the leading player for 
 specific niches like alternative chains to Ethereum. 

 Although OpenSea recently added support for 
 Solana-based NFTs, four marketplaces native to the 
 Solana blockchain received venture funding, 
 including Magic Eden, currently the largest 
 marketplace on Solana by volume. In addition, the 
 firm conducted a $27 million Series A in March led by 
 Paradigm, with some other notable investors 
 including Sequoia, Electric Capital, and Solana 
 Ventures. Other Solana-based marketplaces that 
 received funding include Burnt Finance, Hyperspace, 
 and LiveArtX. 

 Other blockchain networks with native marketplaces 
 that received funding included Flow, Stacks, 
 Polkadot, Polygon, BNB Chain, and Terra. 

 The value proposition to marketplaces of other 
 chains isn't that they'll necessarily be able to 
 overtake current leaders like OpenSea. Instead, 
 suppose these marketplaces can gain the largest 
 market share by the volume of their subsequent 
 blockchain networks. In that case, they will and can 
 become prime acquisition targets for more extensive 
 exchanges and marketplaces looking to expand their 
 NFT offerings. We saw a similar trend with staking 
 infrastructure providers, as exchanges and other 
 crypto financial service companies wanted to 
 increase their support for more blockchain networks. 
 Rather than building out the support from the ground 
 up, these firms sought after providers that already 
 had the infrastructure and support in place for these 
 alternative blockchain networks. 

 NFT marketplaces, in general, represented roughly 
 15% of the amount raised for NFTs/Gaming last 
 quarter, which totaled approximately $442 million. 
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 Aside from the NFT marketplaces for alternate 
 chains, we have examined the emergence of 
 marketplaces attempting to differentiate themselves 
 by focusing exclusively on gaming assets and the 
 emergence of marketplace aggregators. 

 Although notable NFT aggregators like Gem and 
 Genies have not officially disclosed private backing, 
 both are rumored to have closed or are closing 
 funding deals. In addition, the emergence of so many 
 different NFT marketplaces across a magnitude of 
 various blockchain networks has brought the need 
 for ways to aggregate these listings, making it more 
 convenient to buy, sell, and trade NFTs. 

 Other marketplace aggregators that did receive 
 available funding included Flip, receiving $6.5 million 
 in a seed funding round and Nestree, which has 
 pivoted from a blockchain messenger platform into 
 the NFT market. 

 When observing our NFTs/Gaming sub-categories, 
 one of the most apparent transformations has been 
 the amount of investment toward projects within 
 VR/Metaverse. Our VR/Metaverse category 
 comprises blockchain gaming projects involving 
 virtual worlds �NFT land, digital avatars, etc.) The 
 interest surrounding VR/Metaverse took off during 
 Q4' 21 when its amount increased by 1,125%, or from 
 $44 million in Q3 to $539 million in Q4. That quarter 
 its number of deals accounted for 19% of the deals, 
 whereas its make-up declined slightly to 17% this 

 quarter. This quarter, its amount raised also declined, 
 wherein aggregate equated to $295 million. 

 Headquarters 

 The Block Research also analyzed the headquarters 
 location of firms that received private funding to 
 identify any particular trends in regard to specific 
 regions. Of the 624 firms that conducted a funding 
 round last quarter, roughly 93% or 580 out 624 had 
 an identifiable headquarters. The United States 
 continues to be the center hub for crypto companies 
 that are receiving private backing, accounting for 
 roughly 38% of the raises. Aside from the other 
 category which represented approximately 24% of 
 the deals, Singapore was the second-highest county 
 where firms reside, making up 10% of the companies. 

 After Singapore, there is another significant drop-off, 
 however, the United Kingdom, India, Hong Kong, and 
 Canada all had 17 or more crypto-related companies. 

 M&A 
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 Last quarter there were 56 M&A transactions, which 
 makes it the second-highest in the sector's history. 
 The last quarter was also the third-largest quarter 
 for Crypto mergers and acquisition volumes, with 
 nearly $907 million transacted to purchase 
 crypto-related businesses. 

 Since 2013, there have been 547 acquisitions and 
 nearly $11 billion in disclosed crypto M&A volumes. 
 Roughly 72% of crypto M&A volume occurred in 2021 
 or later, and approximately 48% of the transactions 
 happened during the same period. 

 Crypto Financial Services 

 Nearly 36% of the M&A transactions last quarter 
 involved the Crypto Financial Services vertical, which 
 included many of the marquee names in the crypto 
 sector as they attempt to scale their businesses and 
 expand their services. 

 Silvergate, a central banking partner for 
 crypto-related businesses with its SEN Network, 
 made its first crypto-related acquisition by 
 purchasing the intellectual property and technology 
 assets of Meta's �Facebook) spin-off project Diem 
 that never was able to launch officially. The 
 investment by Silvergate intends to strengthen its 
 existing stablecoin infrastructure as it is expected to 
 launch a regulated U.S. dollar-backed stablecoin 
 sometime this year. 

 Fireblocks, an institutional custody provider that 
 provides institutions with custody of digital assets, 
 access to DeFi, staking, and tokenization, acquired 
 the Hong-Kong-based custody and payments 
 provider First Digital. Before the acquisition in 2021, 
 Fireblocks and First Digital had formed a partnership 
 where First Digital integrated Fireblock's platform for 
 its clients. The primary goal of purchasing Fireblocks 
 is to expand its payment offering with First Digital's 
 payment stack. However, the acquisition also grows 
 in the Asian market, with notable players like Amber 
 Group, Babel Finance, and Matrixport. 

 Also based in Hong Kong, Amber Group made an 
 acquisition last quarter where it acquired the 
 Japanese cryptocurrency exchange DeCurret. The 
 purpose of the purchase is to further its presence 
 throughout Asia. In addition, it will use its regulatory 
 licensing in Japan since it is one of 30 licensed 
 crypto-asset exchange service providers �CAESP� by 
 Japan's Financial Services Agency. 

 Another acquisition involving a custody provider 
 involved the Austrian crypto investment platform 
 Bitpanda acquiring London-based Trustology. While 
 smaller in size, Trustology provides similar services 
 as Fireblocks, including custody and the ability for 
 institutions to interact with DeFi applications through 
 its platform safely. The acquisition is on par with the 
 trend of firms that service institutional clients by 
 building out a complete Prime Brokerage offering. 

 Trading/Brokerage 

 Aside from Crypto Financial Services, the 
 Trading/Brokerage vertical was the second most 
 popular category for M&A activity, representing 
 slightly more than 23% of the transactions. Not only 
 were exchanges and trading platforms/services 
 prime acquisition targets, but exchanges like 
 Coinbase, Gemini, FTX, and Mercado Bitcoin, made 
 additions to their firms with acquisitions of their own. 
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 Historically, cryptocurrency exchanges have been 
 the most active participants in acquiring 
 crypto-related businesses. 

 Coinbase, the most aggressive participant in M&A 
 historically with 30 total acquisitions, made its first 
 acquisition in 2022 by acquiring FairX, a 
 CFTC-regulated derivatives exchange. The move 
 solidifies Coinbase's efforts in offering derivatives 
 products to all Coinbase customers in the US. 
 Previously in November 2020, Coinbase disabled its 
 margin trading product due to the Commodity 
 Futures Trading Commission �CFTC�. 

 Coinbase has been dedicated to expanding its 
 customer base beyond its current makeup, which is 
 highly concentrated in the US and, to a smaller 
 extent, Europe. Previously, we  highlighted  how 
 developing countries in Latin America that need 
 access to financial alternatives would likely be a key 
 area of focus for the firm, based on previous 
 investment activity and growth potential. 
 Additionally, last month's publications  reported  that 
 Coinbase is in talks to acquire 2TM, the parent 
 company of the largest Brazillian cryptocurrency 
 exchange Mercado Bitcoin. 

 While it remains to be seen if a deal ever 
 materializes, Mercado's parent company 2TM added 
 to its company portfolio last quarter to acquire the 
 crypto trading technology provider Wuzu. The firm 
 offers white-label solutions to cryptocurrency 
 exchanges and provides the technology behind 
 ReitBZ, the security token offering �STO� for the 
 investment bank in Latin America, BTG Pactual. 

 The New York-based cryptocurrency exchange 
 Gemini has been ramping up its acquisition activity. It 
 made two acquisitions over the last quarter, 
 including the trading technology platform Omniex 
 and the digital asset portfolio management platform 
 Bitria. The acquisition of Omniex will assist with 

 Gemini's crypto prime brokerage offering, and Bitria 
 will also add additional features as it's designed for 
 wealth and asset managers. 

 Founded in 2019, the cryptocurrency exchange FTX, 
 founded by Sam Bankman-Fried, has quickly become 
 one of the most prominent players in the crypto 
 sector. As a result, its acquisition frequency will likely 
 mimic its rivals, such as Coinbase. The firm made 
 two acquisitions last quarter, which included the 
 acquisition of the Japanese cryptocurrency 
 exchange Liquid, which operates offices in Japan, 
 Singapore, and Vietnam. The acquisition will expand 
 FTX's presence in Japan, and similar to Amber 
 Group's acquisition of DeCurrent, it supplies the firm 
 with licensing registered with the FSA in Japan. 

 NFTs/Gaming 

 FTX, which has also been expanding its services 
 centered around NFTs/Gaming with the  launch  of its 
 NFT marketplace and a new  gaming unit  , made its 
 first acquisition in the vertical by acquiring the 
 gaming studio Good Luck Games. The exchange 
 intends to launch blockchain game titles that can and 
 will be easily integrated with FTX's platform, and the 
 acquisition of Good Luck Games is one of its first 
 steps to reaching that goal. 

 As previously mentioned, NFTs/Gaming has been the 
 most popular deal type in venture funding for seven 
 consecutive months. With that popularity, we are 
 beginning to see M&A activity surrounding that 
 vertical begin to pick up as companies are looking for 
 ways to capitalize on that trend. The last quarter 
 resulted in the most acquisitions for NFTs/Gaming, 
 with 7, which accounted for roughly 13% of all M&A 
 deals. 

 One of the most significant players in the 
 NFTs/Gaming space includes the largest marketplace 
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 by volume, OpenSea, which was last valued at $13.3 
 billion. 

 OpenSea made its first acquisition last quarter when 
 it acquired the crypto wallet startup and savings 
 account Dharma Labs for an estimated cost of $100 
 to $130 million. The addition serves numerous 
 strategic purposes for OpenSea, including the 
 acquihire of Dharma's co-founder Nadav Hollander 
 who will serve as OpenSea's new CTO. Other goals 
 of the acquisition include adding potential KYC 
 on-ramp capabilities, processing credit card 
 payments, and engineering, which can assist in 
 integrating new blockchain networks like Solana into 
 its marketplace. Despite only one acquisition to date, 
 over the next quarters, activity from OpenSea's 
 corporate development team will be worth watching 
 as they will be focused on strategies on how to 
 maintain their market share dominance while 
 competitors like Coinbase, FTX, and other NFT 
 marketplaces look to take a piece of the pie. 

 Last quarter, the other marquee NFT acquisition 
 included Yuga Labs' acquisition of Larva Labs' IP 
 rights. The two firms are responsible for some of the 
 most valuable NFT projects by market cap, including 
 Bored Ape Yacht Club, Crypto Punks, and Meebits. 
 Although the terms of the deal have not been 
 disclosed, the digital assets exchanged in the 
 agreement were worth more than $100 million at the 
 transaction time. Over 400 CryptoPunks �$80 million) 
 and 1,700 Meebits �$24 million) were part of the deal 
 within the transaction. The agreement by Yuga Labs 
 reveals how publishers of NFTs will look to develop 
 brand equity to maintain relevance in a sector where 
 new NFT creations are coming to the market every 
 day. 
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 6  Layer 1s, 
 Layer 2s and 
 scaling 
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 A look at Avalanche 
 subnets 

 Quick Take 

 ●  Avalanche is one the fastest growing L1 in the 
 crypto space due to its EVM compatibility, 
 low fees and latency, as well as its fast 
 transaction finality 

 ●  To further bolster the scalability of the 
 Avalanche blockchain, Ava Labs introduced 
 the concept of subnets, where unique 
 ecosystems in the Avalanche network can be 
 operated by different sets of validators 

 ●  Crabada, a popular game on Avalanche, 
 recently launched its own native subnet on 
 the Fuji testnet with its own set of validators 

 ●  Subnets are useful for scaling Avalanche 
 because they allow a select subset of 
 validators from the primary network to 
 validate their own set of blockchains 

 Overview of Avalanche 

 Avalanche mainnet was launched in September 2020 
 by Ava Labs as a generic smart contract blockchain. 
 It introduces the novel Avalanche consensus protocol 
 and also incorporates the use of directed acyclic 
 graphs �DAG� instead of a single linear chain. These 
 technical differences allowed Avalanche to scale as a 
 general-purpose blockchain in areas where 
 Ethereum could not. 

 Since the launch of Avalanche’s EVM-compatible 
 C-chain, the Avalanche network has seen a steady 
 increase in its utilization. Additionally, the 7-day 
 average gas fee on Avalanche has remained 
 relatively affordable at 53.2 nAVAX as opposed to 
 40.7 gwei on Ethereum, where the former is 30x 
 cheaper than the latter. 

 Source: Snowtrace 

 In terms of Total Value Locked �TVL� growth, 
 Avalanche has certainly proven to be one of the 
 strongest contenders, second only to Binance Smart 
 Chain in terms of EVM-compatible layer 1s. It also 
 has a market capitalization of over $20 billion as of 
 this writing, making it one of the top 10 
 cryptocurrencies by market cap. This is primarily 
 fueled by growth on Avalanche’s C-chain. 
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 There are two main reasons for the growth in 
 Avalanche’s C-chain: ease of deployment and 
 incentive programs. As the C-chain is 
 EVM-compatible, it allows developers to port over 
 applications from Ethereum to Avalanche easily. This 
 is effective for onboarding developers and users who 
 might be priced out from Ethereum due to high gas 
 fees. 

 Additionally, Avalanche launched a $180 million 
 incentive scheme with Aave and Curve in  August 
 2021  , followed by the launch of a $220 million 
 ecosystem investment fund for Avalanche 
 developers in  November 2021  . More  recently  , 
 Avalanche has also launched a $290 million incentive 
 for their subnet ecosystem. The first recipient of 
 incentives under the subnet incentive scheme is the 
 popular blockchain game  DeFi Kingdoms  , which was 
 first deployed on Harmony One but has expanded to 
 Avalanche in  December 2021  . 

 DeFi Kingdoms’ expansion to Avalanche’s subnets 
 has caught the attention of application developers in 
 general, as it allows applications to leverage the 
 security provided by Avalanche validators. John Wu, 
 president of Ava Labs, told The Block Research that 
 subnets are essentially meant to provide “blockchain 
 as a service” for applications. As of this writing, Ava 

 Labs tells The Block Research that there are over 50 
 applicants for the subnets incentive program. 

 Avalanche subnets 

 The high-level architecture of Avalanche’s subnets is 
 that each subnet is a unique network instance that is 
 deployed from the Avalanche Primary Network �APN� 
 to enable horizontal scaling. The APN is a special 
 type of subnet that currently hosts the 3 chains that 
 most Avalanche users are familiar with: X-chain, 
 P-chain and C-chain. As such, a subnet can consist 
 of multiple blockchains. 

 Source: Avalanche documentation 

 The X-chain uses a DAG architecture and the 
 Avalanche consensus algorithm, whereas the C and 
 P chains are linear chains and use the Snowman 
 consensus algorithm, a subset of the Avalanche 
 consensus algorithm. The reason for the modification 
 is that the Avalanche consensus is not designed to 
 be used with a single linear chain as it does not 
 produce a total ordering of transactions, whereas the 
 Snowman consensus does. As such, there are only 
 minute differences between the Avalanche and 
 Snowman consensus and, thus, negligible trade-offs 
 in terms of the security they provide for their 
 respective chains. 
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 The P-chain is the chain responsible for managing 
 validators and deploying subnets. Currently, one can 
 interact with the P-chain permissionlessly via the 
 P-chain API  . Anyone can create a new subnet and 
 assign validators to it. Then, they can launch a new 
 blockchain validated by that subnet and begin 
 building applications on it. Essentially, a subnet 
 refers to a subset of Avalanche validators while a 
 blockchain requires exactly one subnet to be 
 validating it. 

 Currently, anyone can permissionlessly create 
 blockchains of four different virtual machines: 
 Ethereum Virtual Machine, Avalanche Virtual 
 Machine,  Timestamp Virtual Machine  , or  Spaces 
 Virtual Machine  via the P-chain API. The data on the 
 blockchains deployed on Avalanche’s mainnet and 
 testnet indicates that AVM and Timestamp VM do 
 not have as high an adoption rate as the Ethereum 
 VM. 

 Source: Avalanche explorer 

 Use cases 

 Currently, the most notable use case for Avalanche’s 
 subnets would be for blockchain gaming. On  March 1, 
 2022  , the popular Avalanche game, Crabada, 
 announced the launch of its own subnet on 
 Avalanche’s testnet, Fuji. This was accompanied by 
 the announcement of a few fundamental changes, 
 namely, the change in tokens used for gas payments 
 from AVAX to their newly launched TUS tokens and 
 having their own set of validators who are required to 
 stake CRA tokens, the native token of the Crabada 
 game. 

 Crabada launched 2 subnets, one to validate each of 
 their deployed blockchains, named  Swimmer 
 Network  and  Swimmer Network Testnet  , 
 respectively. Both blockchains are EVM-compatible 
 and both subnets are controlled by the same set of 
 keys. These blockchains are currently not indexed 
 and there are no publicly available methods to query 
 data from these chains. However, these chains will 
 likely address these issues soon when they become 
 production-ready. 
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 The efforts made by Crabada highlight the utility of 
 subnets for blockchain games. Any game developer 
 can create a subnet and an instance of an 
 EVM-compatible blockchain with their own set of 
 selected validators. While this increases the extent 
 of centralization and may pose a censorship risk for 
 games, these concerns are typically not the priority 
 of game players. Instead, fast transaction throughput 
 at low costs is of utmost importance. 

 This is why the popular game on Harmony One, DeFi 
 Kingdom, has also expanded to Avalanche with its 
 own subnet. DeFi Kingdom �DFK� is going to be using 
 their own native token, JEWEL, as the token to pay 
 for gas on their own subnet, thereby bolstering the 
 utility of their native token. As of this writing, DFK 
 has been awarded $7.5 million in AVAX incentives 
 (matched by $7.5 million worth of CRYSTAL from DFK 
 themselves) from the aforementioned $290 million 
 subnet incentive program. The details behind DeFi 
 Kingdom’s expansion can be found in another 
 research  piece  . 

 At this point, one might question why these games 
 cannot remain on the Avalanche mainnet. The reason 
 for that is because if these games become popular, 
 they might see demand which would strain the 
 overall Avalanche ecosystem that could otherwise be 
 handled by a smaller set of Avalanche validators. For 
 instance, the Crabada game smart contract has 
 consistently been one of the most interacted smart 
 contracts on the Avalanche C-chain, accounting for 
 an average of approximately 16% of all gas 
 consumed on Avalanche. As such, moving a highly 
 popular game onto its own native subnet not only 
 improves the user experience for the game players 
 but also for all other Avalanche users, as the game 
 users will no longer compete with ordinary users for 
 block space. 

 Following this line of logic, any siloed ecosystem 
 could potentially use a subnet of its own: an NFT 

 marketplace, a derivatives exchange, or any arbitrary 
 Web 3 application. However, there is a prerequisite of 
 running a full Avalanche node in order to be a subnet 
 validator. This means that 2,000 AVAX (worth 
 $140,000 as of this writing) must be staked by 
 anyone who wishes to become a subnet validator. 
 Thus, any subnet validator is also required to be an 
 honest Avalanche validator, which is how subnets 
 essentially leverage the security of the Avalanche 
 network. 

 Avalanche consensus 

 This section takes a deeper look at the security that 
 the Avalanche network provides by analyzing the 
 Avalanche consensus algorithm. Ava Labs has 
 commented that the probability of a malicious 
 takeover of the Avalanche network can be modeled 
 by a  hypergeometric distribution  . The reason for that 
 is as such: 

 The illustration below requires familiarity with the 
 Avalanche consensus algorithm  . 

 Assuming the following parameters: 

 Number of nodes, N� 100 

 Sample size, k: 10  - the number of validators 
 selected for a single round of voting 

 Quorum, α: 7  - the number of approvals needed for a 
 block to be accepted 

 Threshold, β: 1  - the number of rounds a block must 
 be accepted before it is finalized 

 As the Avalanche consensus is stake-weighted, the 
 probability of selecting a malicious node is 
 dependent on the amount of staked AVAX that is 
 controlled by malicious nodes. Assuming that  every 
 node stakes the same amount of AVAX  , the 
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 probability of arriving at a malicious quorum can be 
 modeled by the following: 

 Source: The Block 

 Thus, the simplified formula (similar to that of a 
 hypergeometric series) for the probability of a 
 malicious quorum on Avalanche is: 

 Source: The Block 

 Based on the equation above, the probability of 
 arriving at a malicious quorum can be visualized: 

 Source: The Block 

 The effect of β is not considered here since it can be 
 arbitrarily increased such that any given quorum can 
 only be finalized β rounds later. Additionally, since 
 nodes’ preferences are affected by the result of 
 every round, the actual formula would be altered 
 slightly every round. Thus, β has a very dynamic 

 impact on the probability of a safety failure (finalizing 
 a malicious block). In short, while α plays a 
 significant role in the security of a single round, β is 
 the one that has a significant impact on finality and 
 thus, the risk of safety failure, if any. 

 Ava Labs has commented to The Block that the 
 quorum and sample size values are hard-coded as 
 per Avalanche’s  documentation  . As of this writing, 
 there are 1,375 Avalanche validators, a sample size 
 of 20, a quorum value of 14, and a threshold of 20. 

 That said, the above analysis considers an attack on 
 the Avalanche network as a whole and not a single 
 subnet. While a subnet may leverage the overall 
 security that Avalanche confers, it is still susceptible 
 to centralization risks. For example, the administrator 
 of the subnet has the ability to add malicious nodes 
 from the existing Avalanche validator nodes or 
 remove existing validators of a particular subnet 
 such that only the administrator remains. These risks 
 are subnet-specific and would also depend on 
 whether the administrator is known within the 
 community and whether the attacker, if identified, 
 can get away with such an attack. Ultimately, there 
 are still risks associated with subnets that cannot be 
 accurately determined without precedence. 

 Conclusion 

 Avalanche has seen remarkable growth in 2021 and 
 is well-positioned to attract retail users with its low 
 fees and fast transaction speeds. However, Ava Labs 
 is still forging ahead with the deployment of the 
 subnets such that applications with sufficiently 
 robust communities can have their own siloed 
 environment that leverages the security aspect of 
 the main Avalanche network while reducing the load 
 for the general Avalanche validators. This would 
 significantly improve the scalability of the Avalanche 
 network, although it does sacrifice decentralization 
 to some extent. 
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 If blockchains are to reach mass adoption, it would 
 certainly require significant improvements in terms of 
 scaling, and Avalanche’s subnet is a strong 
 contender for viable scaling technology since it 
 essentially allows users to permissionless choose 
 between the extent of trade-off they would like 
 between transaction throughput and 
 decentralization. With the launch of the Crabada 
 subnet, it is likely that more applications will soon 
 follow, and this will undoubtedly usher in an influx of 
 adoption for Avalanche. 
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 Scaling at the data layer 
 and “layer zero” 

 Quick Take 

 ●  Scalability is hard for decentralized 
 blockchains because numerous confirmations 
 by a large network of nodes are both 
 computationally intensive and 
 time-consuming 

 ●  Per the scalability trilemma, blockchains that 
 keep to “simple” techniques almost inevitably 
 have to sacrifice either decentralization or 
 security to preserve scalability 

 ●  Here, we dive into advanced techniques at 
 the data layer, including block expansions, 
 segregated witness �SegWit), and directed 
 acyclic graphs �DAGs) that try to increase 
 scalability while preserving decentralization 
 and security 

 ●  We also cover “Layer 0” scaling strategies 
 that try to accelerate block propagation by 
 improving the communication protocol for 
 any blockchain network 

 Mass adoption of any technological system requires 
 that system to be scalable. And it is well-known that 
 blockchains face a scalability challenge as numerous 
 confirmations by a large network of blockchain 
 nodes are both computationally intensive and 
 time-consuming. A common framework for analyzing 
 challenges facing blockchain scalability is the 
 "  scalability trilemma  " proposed by Vitalik Buterin. 

 The scalability trilemma refers to the tradeoff 
 decisions blockchains face when trying to combine 
 scalability, decentralization, and security. In other 
 words, keeping to "simple" techniques, a blockchain 

 protocol almost inevitably must choose one of the 
 sides of the triangle below. 

 Source: Vitalik.eth 

 To understand why let's look at the three sides one 
 by one: 

 ●  Traditional blockchains,  including Bitcoin 
 and Ethereum rely on a distributed network 
 of full nodes verifying every transaction, 
 which requires intense storage and uptime 
 requirements. Multiple confirmations by a 
 large network of decentralized nodes take 
 more time than a single or few confirmations 
 by centralized nodes. Therefore, these chains 
 can achieve decentralization and security, 
 but not scalability. 

 ●  High-Throughput blockchains,  including the 
 delegated proof-of-stake (  DPoS  ) family (e.g., 
 EOS, Terra) and many others rely on a small 
 number of nodes, with users having to trust 
 the majority of these nodes. For example, the 
 top-21 and top-130 staking nodes control 
 block production for EOS and Terra, 
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 respectively. So, while such chains may be 
 secure and scalable, they are limited in terms 
 of decentralization. 

 ●  Multi-chain ecosystems,  including Polkadot 
 and Cosmos, can increase scalability via 
 "scaling out" – having different applications 
 on different chains talking to each other via 
 cross-chain communication protocols. The 
 risk here is that if an attacker successfully 
 controls a consensus node majority in one of 
 the main chains in the ecosystem, they may 
 not only break that chain but cause ripple 
 effects damaging any number of other 
 applications in the ecosystem. In other 
 words, a 51% attack on one chain may 
 amount to less than 1% of the whole network 
 but potentially jeopardizes the whole 
 network. Thus, multi-chain ecosystems are 
 capable of decentralization and scalability, 
 but their security is questionable. 

 For blockchains, scalability is typically measured in 
 terms of transactions per second �TPS�. To see the 
 scalability problem directly, let's look at monthly 
 transactions on Bitcoin and Ethereum. We can see 
 that last month, Bitcoin processed only 7M 
 transactions, or about 2.89 TPS on average, and 
 Ethereum processed 32.74M transactions or about 
 13.53 TPS on average. 

 In contrast, Visa processed an average of  15.67B 
 transactions per month in 2020, or about 6,000 TPS 
 – roughly 2,000x Bitcoin's TPS and 500x Ethereum's 
 TPS. Those are lofty targets for scaling that must be 
 met if the two largest cryptocurrencies are to handle 
 global monetary transactions. How could it be 
 achieved then, assuming it is possible? 

 There are  various  on-chain, off-chain, and so-called 
 "layer 0" �L0� solutions that may hold the answer. Or, 
 given the pros and cons of each approach, it's likely 
 that the future of crypto will employ a variety of 
 scaling methods at each level. 

 The Block Research  previously  covered on-chain 
 solutions, including  sharding  as well as  L2 solutions  , 
 but is yet to cover data layer solutions and L0 
 solutions in detail. Here, we focus on data layer 
 solutions, including block expansions, segregated 
 witness �SegWit), and  direct acyclic graphs  �DAGs), 
 as well as solutions at the network level "under" the 
 blockchain. 

 Data Layer Solutions to Scaling 

 Data layer solutions refer typically refer to changes 
 to the blockchain protocol that often require a hard 
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 fork of the blockchain, such as increasing block size 
 or implementing a DAG. Here, modifying data 
 structures themselves facilitates scalability. 

 Bigger Blocks 

 The blocks of blockchains are created periodically, 
 with each block containing a list of transactions. The 
 number of transactions that can fit in a given block is 
 limited by the block size. The simple logic then is 
 that bigger blocks can hold more transactions, 
 increasing throughput. 

 But, blocks have to be propagated to all nodes, and 
 bigger blocks take more time to transfer. Longer 
 block propagation time results in an increase in 
 wasted work due to chain splits. That is, when a full 
 node creates a new block, it takes time for other 
 blocks to find out about it, and that transmission 
 delay causing chain splits  linearly increases  with 
 block size. 

 The tradeoff between block size and block 
 propagation delay defines "effective throughput," the 
 percentage of nodes that a block propagates to 
 within an average block interval period or "block 
 time" (e.g., �10-minute latency for Bitcoin): 

 X% effective throughput := block size / X% block 
 propagation delay 

 Effective throughput greater than 90%, meaning less 
 than 10% of network nodes splitting off, is preferable 
 to maintain decentralization and network computing 
 power and minimize denied service to users. For 
 Bitcoin, given its �10-minute average block time, one 
 study  on its network propagation rate suggests that 
 block size should not exceed 4 MB for 90% effective 
 throughput, yielding a maximum throughput of 27 
 TPS, still a far cry from the throughput needed for 
 mass adoption. 

 Ultimately, the tradeoff between block size and block 
 propagation delays, and its relationship to effective 
 throughput, limit the "bigger block" approach to 
 scalability. Thus, it's likely that bigger blocks alone 
 won't solve the scalability trilemma, but it is one 
 demonstrably useful technique and numerous 
 blockchain protocols are utilizing it including Bitcoin 
 Cash and SegWit. 

 Bigger Blocks or Smaller Transaction Data? 

 Another data-layer scaling technique that has gained 
 momentum recently is data compression. The basic 
 logic here is that if gas prices are directly related to 
 the amount of data put on chain, then compressing 
 that data before putting it on chain should increase 
 scalability. In a way, it is the opposite of the 
 bigger-block approach – instead of making the block 
 bigger, make the transaction data smaller. 

 As The Block Research has covered such 
 compression techniques in detail, we will not go into 
 it here. See our articles on compression techniques 
 such as recursive zk-SNARK proofs by  Mina  and 
 erasure-coding-based data availability proofs by 
 Celestia  . 

 SegWit 

 In addition to isolating digital signatures, SegWit 
 increases block size "in disguise." The Bitcoin 
 network upgrade aims to improve Bitcoin's scalability 
 and prevent transaction malleability. Transaction 
 malleability refers to the possibility of creating a new 
 transaction ID for an existing transaction, invalidating 
 subsequent blocks. SegWit solves the problem by 
 moving the digital signature and other data known as 
 the "witness" outside of the transaction block as 
 shown below: 
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 The new structure of SegWit blocks effectively 
 increases the block size from 1 MB to up to 4 MB, 
 depending on how much witness data is included. 
 SegWit introduces the concept of "weight units" 
 �WU� that are measured in bytes where: 

 WU = 3 × tx size without witness data + tx size 

 The maximum WU is 4,000,000 for a given block. 
 The formula above implies that the more witness 
 data there is in a transaction, the larger the block 
 size. It also implies that the limit for pure transaction 
 data is still 1 MB. Then, one way to conceptualize a 
 SegWit block is that there is a 1 MB base transaction 
 block and a 3 MB extended block including witness 
 data. 

 SegWit's base transaction blocks include only the 
 information about the sender and the receiver, 
 freeing up to  65%  of the space consumed by 
 signature and witness data in legacy blocks. Thus, 
 SegWit blocks allow more throughput as more 
 transactions can fit inside the base transaction 
 block. 

 Currently, more than  80%  of Bitcoin transactions are 
 conveyed in SegWit blocks. Despite its massive 
 adoption, early disagreements over SegWit led to 

 several hard forks, including  Bitcoin Cash  , which 
 doesn't utilize SegWit but instead, increased block 
 size up to 32 MB. 

 Directed Acyclic Graph �DAG� 

 Another popular data-layer solution is to implement a 
 DAG instead of or in support of a blockchain. A DAG 
 is a network of individual transactions linked to 
 multiple other transactions. The main differences are 
 that (a) a DAG gives a partial ordering of decisions 
 whereas a traditional blockchain gives a total 
 ordering of decisions, and (b) a DAG links individual 
 transactions whereas traditional blockchains pack 
 ordered transactions (txs) into blocks, as shown in 
 the figure below. 

 We can see that in the linear blockchain, tx1 is before 
 tx2 is before tx3, and so forth. We can say that tx3 
 comes after tx2. However, in the DAG, there is no 
 way of knowing whether tx3 comes after tx2 
 because there is no transitive connection between 
 tx2 and tx3. Ordering is only defined for some 
 elements, such as for tx1 preceding tx2 and tx1 
 preceding tx3. 

 The partial ordering gives DAG a tree structure, 
 branching from one transaction to another versus a 
 linear structure. In this design, a newly generated 
 transaction confirms parent transactions to increase 
 its probability of being confirmed as the next 
 transaction, thereby establishing the network in a 
 given direction. Through several iterative rounds, the 
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 main graph can be stably formed with a low 
 probability of being reversed. 

 There are two key properties of this process of graph 
 formation that make DAGs more scalable and less 
 costly than traditional blockchains: 

 ●  DAGs do not pack transactions into blocks 
 ●  Therefore, DAGs do not require mining to 

 achieve consensus over transaction ordering 

 In a DAG, transactions are nodes in themselves, 
 directly building on the main graph one by one, with 
 parent-child confirmations preventing the inclusion 
 of conflicting transactions. As a child transaction can 
 have multiple parent transactions, more transactions 
 make a DAG work faster, whereas a traditional 
 blockchain slows down with more transactions. 

 To illustrate how speed increases with network size, 
 imagine there is one parent versus two or more. With 
 one parent – in effect, like a linear blockchain – each 
 transaction needs to be confirmed one by one in 
 sequence. Thus, total ordering is preserved, but the 
 process is slow. With two or more, there is no need 
 to wait for one transaction to be confirmed before 
 confirming another one. For example, if one parent is 
 confirming tx1, another parent can simultaneously 
 confirm tx2, while another confirms another tx. 
 However, it is possible that txn is confirmed before 
 txn-1 – thus, immediacy at the expense of ordering 
 information. 

 In addition to increasing scalability and decreasing 
 transaction costs, these properties make DAGs 
 suitable for uses where blockchains may not be 
 feasible – for example, for processing 
 nano-transactions between IoT devices and small 
 sensors. 

 DAGs are currently utilized by popular protocols, 
 including Avalanche's X�Chain, IOTA, and Nano. They 

 are most useful for applications that don't require 
 knowing if a given transaction came before another 
 transaction, such as with creating and exchanging 
 assets in Avalanche's interoperable  three-chain 
 system  . For example, Avalanche's X-chain can keep 
 transaction costs at 0.001 AVAX ��$0.08 
 USD-equivalent) by implementing a DAG instead of a 
 traditional blockchain while also freeing Avalanche's 
 two blockchains �P� and C�Chain) from needing to 
 process those data. 

 Technically, a DAG is not an "on-chain" solution as it 
 is not technically a blockchain, but the vertices are 
 like blocks in a linear blockchain. DAGs are therefore 
 often considered an "alternative scaling solution" or 
 alternative  distributed ledger technology  . 

 For an overview of alternative scaling solutions, see 
 our previous article  here  . 

 Next, we will go look into the question of whether 
 blockchains could achieve bigger blocks without 
 latency problems via optimizing the network layer 
 "beneath" blockchain nodes. If network optimization 
 alone can sufficiently increase throughput, it raises 
 the question of whether the scalability problem is 
 basically a networking problem. 

 Scaling at "Layer 0" 

 As scalability is limited by the latency of block 
 propagation across a network of nodes, then 
 improving the networking between nodes should 
 also help increase scalability. That is the main idea 
 behind notable L0 protocols such as  bloXroute  and 
 Marlin  . Such protocols are taking various approaches 
 to optimize the network layer for scalability. 

 All of these methods replace slow  gossip  -based, 
 incentive-incompatible peer-to-peer �P2P� block 
 propagation in one way or another. Marlin 
 accelerates block propagation with an 
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 incentive-compatible relay network layer where 
 multiple relay networks can emerge in a 
 decentralized way. More centralized relay networks 
 like bloXroute's "blockchain distribution network" 
 replace P2P communication with a proprietary 
 cloud-based overlay to obtain a low-latency 
 multicast topology – effectively acting as a  content 
 delivery network  for blockchains. Both bloXroute and 
 Marlin are blockchain-agnostic, unlike previous relay 
 networks like  FIBRE  set up for Bitcoin. FIBRE helped 
 decrease Bitcoin's block propagation delay – and 
 hence fork rate – by up to  90%  between 2015 and 
 2019. 

 The relay cloud above a blockchain's P2P layer can 
 increase scalability in several ways: 

 Block compression.  Transaction caching enables 
 compressing blocks to a small fraction of their raw 
 size. It is possible due to the way that transactions 
 are packed into blocks. Because unconfirmed 
 transactions are stored in a mempool, they are 
 already known before block propagation. Thus, 
 rather than send a block with the full transaction 
 data, relay networks can send just a few bytes 
 representing the transaction by indexing the 
 transaction and transmitting the index instead of raw 
 transaction data. 

 Basically, the process follows these steps: 

 1.  A sending blockchain node produces a block 
 and sends it to its gateway 

 2.  The gateway replaces each transaction with 
 a short-ID �SID� as small as a few bytes (e.g., 
 �1% of Bitcoin's 1 MB block size) and then 
 propagates the compressed block to a cloud 
 of relay servers 

 3.  The relay servers send the compressed block 
 to their gateways, where the block is 
 reconstructed based on its internal SID index 

 4.  The receiving blockchain node validates each 
 transaction in the reconstructed block before 
 adding it to its mempool 

 An illustration of block compression via such 
 transaction caching can be seen in this figure 
 provided by bloXroute. 

 Source: bloXroute 

 Cut-through routing.  In a typical blockchain setup, 
 each hop in block propagation requires checking the 
 validity of the entire block before sending the block 
 onward. That means a node will transmit the block to 
 peers only after the block is fully received and 
 validated. 

 With cut-through routing, the relay network instead 
 streams each packet of data as it is received, 
 enabling significantly faster block propagation. As a 
 result, the receiving gateway starts receiving pieces 
 of the block while the sending gateway is still 
 transmitting the remainder of the block. The total 
 block is only validated after it is received by a 
 blockchain node via the receiving gateway. 
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 Optimized topology.  Another advantage of cloud 
 relay networks is that their topology can be 
 dynamically optimized for faster block propagation. 
 In contrast, typical blockchains propagate blocks via 
 an unstructured P2P overlay network linking 
 blockchain nodes. P2P communication is typically 
 governed by a gossip protocol, whereby peers often 
 find out about each other via hard-coded peer lists 
 known as "neighbors" determined during the initial 
 setup of nodes. Although each blockchain can 
 implement different parameters for peer selection – 
 such as P2P bandwidth, delay, number of hops to 
 the target peer, or geographical distance – such 
 gossip-based communication to fixed neighbors 
 often doesn't result in the most efficient (i.e., low 
 latency) path. A dynamic network topology offers 
 more capacity for scaling. 

 A topologically optimized relay network will 
 dynamically select optimal relay peers based on the 
 desired metric such as load or latency (ping 
 distance) or some combination of optimization 
 metrics. The result of such strategies is dynamic 
 routing selection, where routing tables are generated 
 dynamically in real-time to try to find the fastest and 
 most reliable routes for block propagation. 

 Below, we present a table comparing bloXroute and 
 Marlin in terms of the L0 scaling strategies they are 
 pursuing: 

 While bloXroute and Marlin both utilize block 
 compression and optimized topologies, bloXroute 
 doesn't utilize incentivization as their relay network is 
 proprietary and centrally controlled. On the other 
 hand, Marlin utilizes network incentivization to create 

 competition for the fastest block propagation but 
 cannot utilize cut-through routing as open networks 
 require spam checking at each hop. In general, 
 bloXroute has an advantage in terms of devops like 
 other centrally controlled protocols, as all nodes in 
 the relay network are owned by the bloXroute 
 company. 
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 A summary of 
 blockchain scaling 

 Quick Take 

 ●  Blockchain scaling has been a focal point 
 since the congestion caused by CryptoKitties 
 in 2017 and DeFi Summer in 2020 

 ●  Up till now, most of the scaling solutions have 
 been focused on deploying rollups and using 
 alternative layer 1s 

 ●  There are some novel approaches to tackle 
 scaling, from data availability layers to layer 0 
 solutions 

 ●  While most of these approaches differ in 
 implementation, they share the common idea 
 of abstracting responsibilities within a 
 decentralized network 

 Overview of Scaling 

 Blockchains today are not scalable, as seen from the 
 congestion and high fees users are experiencing. 
 While numerous efforts have been made to change 
 this, the solutions offered today usually face a 
 trade-off of some kind. For example, rollups 
 introduce additional security assumptions, 
 alternative layer 1s lose some extent of 
 decentralization and sharding brings in numerous 
 technical complications. None of these solutions are 
 perfect, but it is imperative to look at them as a 
 whole and compare their corresponding advantages 
 and disadvantages to understand how blockchains 
 will develop in the future. 

 In the case of smart contract platforms, ever since 
 the massive congestion caused by CryptoKitties on 
 Ethereum in  2017  , the landscape of blockchains has 

 shifted towards a  multi-chain ecosystem  and/or a 
 rollup-centric Ethereum  . Despite these 
 developments, the number of transactions on 
 Ethereum is still on the uptrend. 

 Additionally, alternative layer 1s are also seeing an 
 uptrend in the number of daily transactions. 

 Taken together, it is reasonable to conclude that the 
 adoption of blockchains is on the rise and will 
 continue to increase for the foreseeable future. As 
 such, scaling technology needs to improve to meet 
 this demand. This piece will summarize the 
 development of scaling technology thus far and how 
 it could evolve next. 
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 Alternative layer 1s 

 Alternative layer 1s refer to general-purpose smart 
 contract blockchains apart from Ethereum. Examples 
 include Binance Smart Chain, Solana, Terra and 
 Avalanche. These are siloed blockchains, in terms of 
 their network of validators, the capital locked on 
 them, as well as the applications deployed on them. 
 Their only link are  cross-chain bridges  , which allow 
 capital to be transferred from one chain to another. 

 Thus, alternative L1s scale blockchains by offloading 
 the burden from a single chain and providing an 
 alternative environment for both users and 
 developers. This improves the user experience while 
 fragmenting liquidity and isolating ecosystems. Most 
 importantly, alternative layer 1s require a new set of 
 validators, which means that instead of having a 
 larger pool of validators in a single blockchain 
 network, validators are now spread more thinly 
 across multiple networks, thereby increasing the 
 extent of centralization for each network, as 
 opposed to having all of the validators on a single 
 network. 

 Source: DeFiLlama 

 These alternative layer 1s, especially the 
 EVM-compatible ones, have seen significant growth 
 in 2021 and will likely continue to grow as the 
 bridging experience across chains improves. In terms 
 of adoption, layer 1s are by far the most successful 
 scaling option because their primary focus is to 
 improve the user experience. An overview of the 
 analysis of these layer 1s has been covered in a prior 
 research  piece  . 

 Optimistic rollups 

 Optimistic rollups  refer to abstracting computation 
 off-chain and only the final state of batch 
 transactions is submitted on-chain. The data of all 
 transactions in between is only posted as call data, 
 thereby reducing the gas consumption on the 
 Ethereum main chain. For transactions involving 
 withdrawals from the rollup to Ethereum, they are 
 batched and held for a dispute period of typically 7 
 days before being unlocked and usable on the 
 Ethereum main chain. 

 Optimistic rollups are secured by game theoretical 
 assumptions, as batch sequencers are heavily 
 penalized if proven to have submitted a fraudulent 
 transaction. By having a public and permissionless 
 challenging process, any network participant is able 
 to challenge existing batches within the dispute 
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 window by submitting what is known as a fraud 
 proof. Ultimately, malicious participants have their 
 stake slashed which is used to reward honest 
 whistleblowers. The details behind the challenge 
 process have been covered in a prior research  piece  . 

 Currently, none of the existing optimistic rollups have 
 decentralized their sequencer nodes, which means 
 that they are all currently centralized solutions. There 
 are no specific timelines on when these optimistic 
 rollups will decentralize their sequencer nodes, but it 
 is likely that they will eventually do so; otherwise, 
 there would not be significant improvements in 
 optimizing the trade-off between decentralization 
 and transaction throughput. 

 Zero-knowledge rollups 

 Zero-knowledge (zk) rollups are similar to optimistic 
 rollups in terms of abstracting computation off-chain, 
 but zk rollups rely on validity proofs instead of fraud 
 proofs to guarantee the validity of batched 
 transactions. This removes the necessity for a 
 dispute period, like in the case of optimistic rollups, 
 but it does require more computation work to create 
 and verify validity proofs. 

 Zk rollups  are secured by mathematical concepts, 
 where batches of transactions can be proven as valid 
 should they obey a particular set of mathematical 
 constraints. A validity proof has to be posted 
 on-chain to prove that these constraints were met, 
 thereby consuming additional gas on top of posting 
 only calldata, like in the case of optimistic rollups. 
 This makes zk rollups consume marginally more gas 
 than optimistic rollups. To get around this, some zk 
 rollups have gone with the approach of hosting 
 transaction data off-chain instead. They are referred 
 to as  Validium  . 
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 Similar to optimistic rollups, none of the zk rollups 
 have decentralized their sequencer nodes as of this 
 writing, although that is likely to change. Additionally, 
 validity proofs are not only useful in terms of scaling 
 but can also be used for privacy and other novel 
 purposes, such as multi-party computation. An 
 overview of the alternative use cases was covered in 
 a prior research  piece  . 

 Sharding 

 Sharding  refers to splitting the load of a blockchain 
 into multiple shard chains while sharing a common 
 set of validators to establish consensus on the states 
 across shards. The only reason sharding scales 
 blockchains is because the computation load is split 
 across shards. However, shards are still required to 
 be in sync with each other, which means nodes are 
 still expected to know the states across different 
 shards. This creates a problem: isolate the shards 
 too much and they effectively become separate 
 blockchains, share every state transition across 
 shards and they effectively become a single 
 blockchain. 

 As a result, shard chains are one of the most difficult 
 solutions to implement from a technical standpoint. 
 To date, most shard chains are not able to execute 
 arbitrary cross-shard smart contract calls, so 
 instead, all of the smart contracts are typically 
 hosted on a single shard (shard 0�. This is the case 
 for some of the notable shard chains, such as Near, 
 Elrond and Harmony. 

 Source: DeFiLlama 

 While shard chains may be difficult to implement, 
 they do promise improved performance. However, 
 one of the problems which may never be overcome 
 is the atomicity of cross-shard interactions. This 
 means that any interaction between two shards may 
 never be atomic, which poses a communication risk. 
 If the communication between shards is 
 compromised during a cross-shard interaction, it 
 could result in permanent loss of funds. In this 
 aspect, a sharded blockchain would be no better 
 than an alternative layer 1 unless the shards are used 
 primarily for data storage. That is the approach that 
 phase 3  of Ethereum 2.0 is taking. This would mean 
 that there would be no need for cross-shard 
 interactions, but rather, the validators of the 
 blockchain would alternate between block 
 production on the main shard and validation of data 
 on the other shards. Given that such a technology 
 has yet to be successfully implemented, it is difficult 
 to tell what some of the potential problems that may 
 arise in the future. 

 Data Availability 

 Another developing scaling technology is resolving 
 the issue of data availability, the bottleneck which 
 rollups face. This is because while computation can 
 be abstracted off-chain in a relatively 
 straightforward manner, the data availability of 
 blocks cannot. In other words, all of the data within a 
 published block must be accessible to any node of 
 the blockchain when queried. Without this data, the 
 state of the rollup cannot be verified and this poses a 
 security risk. 

 Celestia  addresses this by compressing data using 
 error correction codes. This allows Celestia to 
 provide on-chain proofs (attestations) that data has 
 been made available without having to post all of the 
 data. As a result, Celestia allows rollups to build on 
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 top of the said architecture with only the attestations 
 on the main layer. This frees up more block space as 
 it no longer requires an entire block to be published 
 for data to be guaranteed. 

 Currently, Celestia is in the testnet phase and it has 
 a promising roadmap for scaling and interoperability. 
 However, adoption is a hurdle that Celestia has yet 
 to tackle. This is partly why Celestia announced the 
 launch of the  Quantum Gravity Bridge  , an Ethereum 
 rollup attestation bridge, and  CEVMOS  , a settlement 
 layer for EVM compatible rollups. With Celestia’s 
 current development direction, it is likely to be a 
 strong contender for scaling solutions. 

 Layer 0s 

 Layer 0s  are a new class of scaling solutions that 
 aims to tackle the problem from the ground up: by 
 increasing block creation speeds and decreasing the 
 blockchain’s network latency. While this is a relatively 
 novel approach, it tackles some of the most 
 fundamental issues pertaining to a blockchain’s 
 throughput. 

 For instance,  bloXroute  has developed a blockchain 
 distribution network �BDN�, which is a network of 
 nodes that disseminates blocks to any arbitrary 
 blockchain to replace the current peer-to-peer 
 gossip of public blockchains, such as Bitcoin, Bitcoin 
 Cash, and Ethereum. Additionally, bloXroute is also 
 optimizing the topology of block transmission so as 
 to reduce the network latency. These techniques are 
 meant to improve the performance of any arbitrary 
 blockchain, hence the name, Layer 0. 

 Conclusion 

 The need for blockchain scaling is apparent and all of 
 the aforementioned solutions share one trait in 
 common: abstracting responsibilities. A monolithic 

 blockchain, like Bitcoin or Ethereum, where 
 consensus and computation are lumped together, is 
 not going to achieve any form of stellar performance 
 when the network managing it is decentralized. If 
 anything, the network would be weighed down by 
 the less performant nodes. 

 This is why segregation of responsibility is important. 
 As the blockchain space starts gaining adoption, the 
 network maintaining it has to improve. However, it is 
 just as difficult to ensure conformity in improvement 
 across all nodes as it is to shut down all the nodes. 
 That is the price of decentralization. 

 But as all of the aforementioned developments have 
 pointed out, abstraction is possible, and it will 
 continue to happen. So it is clear that as the 
 blockchain space matures, the way forward is the 
 modularization of blockchains, such that one day, 
 maybe even one’s smartphone can contribute to the 
 security of a censorship-resistant, public and 
 permissionless ledger. 
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 Layer by Layer Issue 27: 
 Ethereum, Terra, 
 Avalanche, and Fantom 

 Quick Take 

 ●  In this weekly series, we dive into some of 
 the most interesting data and developments 
 across the Layer 1 blockchain landscape, 
 from DeFi and bridges to network activity 
 and funding 

 ●  Ethereum and Avalanche are nearing critical 
 stages of development in their scaling 
 roadmaps 

 ●  Terra’s UST continues its spread across 
 multiple chains while incentives on Fantom 
 are beginning to fuel a new chapter for the 
 ecosystem 

 Ethereum 

 Any thorough discussion of Layer 1 blockchains 
 today is incomplete without a comparison to 
 Ethereum, the smart contract platform that continues 
 to process the large majority of on-chain financial 
 activity. Over the past year, Ethereum’s market 
 dominance in terms of total value locked �TVL� in 
 DeFi protocols has been slowly chipped away by 
 other rapidly growing L1s, but it still maintains a 
 significant lead over its competitors. 

 Source: Defi Llama 

 DeFi on Ethereum currently comprises about 57% of 
 TVL in DeFi projects as a whole, representing the 
 significant value that the incumbent network still 
 provides for crypto users despite the emergence of 
 alternative L1 ecosystems. As the source of the 
 deepest on-chain liquidity for crypto markets, 
 Ethereum also processes the majority of trading 
 volume conducted through decentralized exchanges 
 �DEXs). In March 2022, volume on Ethereum-based 
 DEXs like Uniswap accounted for  about 60%  of all 
 DEX volume across L1s. 

 Another way to gauge the level of organic user 
 activity on Ethereum and other L1s is to look at the 
 amount of fees generated by each chain, paid by 
 users to validators and miners through blockchain 
 transactions. 

 Source: CryptoStats, The Block Research 

 From this perspective, Ethereum still maintains a 
 significant lead over its competitors, as the relatively 
 high fees generated through on-chain activities 
 reflect the consistent demand for block space on the 
 network. In March, total fees paid to Ethereum 
 miners represented about 79% of all fees generated 
 by L1 protocols throughout the course of the month. 
 In other words, the majority of capital on blockchains 
 today still maintains a high preference for conducting 
 transactions on the Ethereum network. 
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 Throughout the past year of alternative L1 growth, 
 much of the discussion surrounding these newer 
 chains has been focused on their technical 
 advantages, particularly in relation to Ethereum. With 
 average transaction fees on Ethereum reaching 
 record highs late into 2021, many L1 teams touted 
 the purported ability of their respective networks to 
 process higher transaction volume with relatively 
 lower fees and without sacrificing security. 

 The accuracy of these claims of technical superiority 
 has been fairly difficult to assess. Without similar 
 operating conditions among L1s, such as DEX 
 volumes, smart contract complexity, or size of user 
 bases, direct comparisons between the network 
 performance of Ethereum and other L1s have 
 generally been inconclusive. One  recent study  by the 
 Dragonfly Capital team even went to the length of 
 benchmarking L1 performance by normalizing 
 throughput measurements with an assumption that 
 blocks are completely filled with DEX transactions. In 
 the end, the team still acknowledged their inability to 
 directly compare L1s given that their ecosystems 
 remain in highly variable states of development, and 
 none of them are being utilized to their full capacity. 

 Even so, Ethereum’s continued reliance on its 
 proof-of-work �PoW� consensus mechanism is 
 unique among the most-used L1 platforms today and 

 undeniably comes with important trade-offs like high 
 validator energy consumption and long confirmation 
 times. Now, the Ethereum network is on the cusp of 
 reaching its biggest milestone to date with the 
 upcoming arrival of Ethereum 2.0. With the so-called 
 “merge”  expected  by many to arrive sometime in 
 June 2022  , the existing Ethereum mainnet will - as 
 the name suggests - merge with the  Beacon Chain  , 
 which has been running in parallel alongside the 
 current mainnet since its launch in December 2020. 

 The merge will officially transition Ethereum’s 
 consensus mechanism from PoW to proof-of-stake 
 �PoS�, joining many of its L1 competitors as the 
 existing mainnet becomes the  execution  layer and 
 the Beacon Chain becomes the consensus layer for 
 the new network. The current Ethereum mainnet will 
 effectively become Shard 0 of the upgraded system 
 in one of the first steps towards enabling broader 
 scalability for Ethereum with higher storage capacity 
 and lower transaction fees. While additional shards 
 are not expected to be implemented until sometime 
 in 2023  , the upgrade sets Ethereum down a path 
 already begun by other protocols like  Harmony and 
 NEAR  , with the eventual goal of increasing block 
 space without sacrificing decentralization. 

 In the meantime, some of the  key requirements  for 
 the merge are now being completed, with growing 
 signs that the planned upgrade is on track to be 
 implemented by the end of Q2. On  March 10th  , the 
 Kiln testnet was launched, followed by a  transition  to 
 PoS  on March 15th. Designed to mimic the process 
 for merging the Ethereum mainnet with the Beacon 
 Chain, the Kiln Merge Testnet was the final testnet to 
 be created before existing public testnets like Goerli, 
 Kovan, Rinkeby, and Ropsten are upgraded to 
 simulate the merge as well. 

 More recently, Ethereum core developers have been 
 shadow forking  the Goerli testnet, wherein they are 
 testing the merge by creating forked versions of 
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 Goerli to act as a Beacon Chain and executing 
 transactions from Goerli on the forked testnet. This 
 process has already been fruitful in identifying 
 potential block production and  timeout issues  that 
 would have caused serious issues for the actual 
 mainnet merge. The next steps for the team are to 
 perform an additional shadow fork on Goerli, 
 followed by a shadow fork of the Ethereum mainnet. 
 Core devs are expected to provide additional dates 
 for performing the merge process on all existing 
 testnets by the end of April, with particular 
 consideration for the upcoming Ethereum  difficultly 
 bomb  that is expected to begin producing noticeable 
 effects on the mainnet in June. 

 For now, on-chain data indicates that Ethereum 
 stakeholders are starting to prepare for the merge by 
 dedicating greater resources to ETH2 (aka 
 consensus layer) validator staking. For instance, the 
 liquid-staking protocol Lido has seen accelerated 
 ETH deposits over the past month. 

 Source: Defi Llama 

 TVL in Lido recently reached a peak of $10.8 billion 
 on April 5th, up by nearly 100% from just one month 
 ago, reflecting the growing desire of ETH holders to 
 earn future yield on their assets while maintaining 
 their existing positions. Deposits to the ETH2 staking 
 contract have continued to increase over the past 
 year as well, reaching a new high of about 11.2 million 
 ETH staked as of this writing. 

 Source: Glassnode 

 Notably, ETH deposits to the staking contract 
 increased significantly in March, mirroring the recent 
 TVL growth seen in Lido, the leading liquid-staking 
 provider. The total number of validators dedicated to 
 staking for ETH2 has also been steadily increasing, 
 while the number of addresses on the current 
 Ethereum mainnet holding the 32 ETH required to 
 serve as an ETH2 validator has been decreasing in 
 tandem. 

 Source: Glassnode 

 With the arrival of such a major upgrade to the 
 Ethereum network set to arrive in just a few months, 
 it is clear that core developers are taking every 
 possible precaution to ensure that the launch goes 
 smoothly. As the leading L1 ecosystem in crypto 
 today, Ethereum’s evolution throughout this process 
 is likely to have major implications for the broader set 
 of competing L1 networks as well. It remains to be 
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 seen how other L1s will adapt to the changes 
 brought about by the merge, as their user bases are 
 likely to continue overlapping with the Ethereum user 
 base for the foreseeable future. For now, the path 
 forward for most L1s will certainly involve expanding 
 upon their own core technologies and existing 
 ecosystems while the Ethereum team carefully 
 forges on with their long-term vision. 

 With that, let’s dive into some of the latest 
 developments among other L1 chains today. This 
 week, we take a look at Terra, Avalanche, and 
 Fantom. 

 Terra 

 Much of the recent narrative surrounding the Terra 
 ecosystem has involved the actions of the Luna 
 Foundation Guard �LFG�, which, as we’ve  discussed 
 previously  , is positioned to have a significant impact 
 on the supply dynamics for both LUNA and UST. As 
 part of its  stated goal  to support the stability of  the 
 UST token’s peg to the U.S. Dollar, the LFG has been 
 acquiring significant quantities of BTC with funds 
 obtained from both  private sales  of LUNA and  direct 
 burning  of LUNA sourced from Terraform Labs �TFL� 
 to mint UST. Most recently, the LFG announced 
 another  $231 million purchase  of BTC on April 6th, 
 bringing its known holdings of BTC up to about $1.6 
 billion as of this writing. 

 Source: Smart Stake 

 These repeated purchases fueled by the sale and 
 burn of LUNA have had a noticeable impact on the 
 token’s total supply. Since the beginning of the year, 
 the supply of LUNA has decreased by about 85 
 million tokens, for a reduction of about 10% as of this 
 writing. 

 Source: Smart Stake 

 At current market prices, this 10% supply reduction 
 equals about $9.9 billion in LUNA that has been 
 burned since the start of 2022. Notably, the majority 
 of this burnt LUNA has been from the non-circulating 
 supply of LUNA, which consists of a combination of 
 holdings from TFL, the community spend pool, 
 seigniorage rewards, and investor and employee 
 allocations. As a reminder, none of this 
 non-circulating supply is locked in the traditional 
 sense when referring to tokens held by core protocol 
 entities; rather, this supply is held in  a multisig  wallet 
 controlled by TFL to be deployed at any time. 

 Since the start of the year, the non-circulating supply 
 of LUNA has decreased by about 16%, compared to 
 a roughly 3% decrease in circulating supply as of this 
 writing. Viewed another way, the ratio of circulating 
 to non-circulating LUNA supply has increased from 
 about 0.77 to 0.89 over the same period, reflecting 
 the increasing amount of team-controlled tokens 
 that are now being used for TFL and LFG’s initiatives. 
 We can see one example of this direct impact on 
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 LUNA supply by zooming in to late January, when 
 TFL first  announced  the formation of the LFG on 
 January 19th. 

 In this announcement, TFL revealed that the LFG 
 would be initially funded by a 50 million LUNA gift 
 from TFL, equal to about $3.28 billion at the time. In 
 the days immediately following the announcement, 
 the non-circulating supply of LUNA dropped by 50 
 million LUNA between January 20 and 21, 
 representing TFL’s donation to the LFG. This LUNA 
 was transferred to the LFG wallet  shortly after  , 
 scheduled to be delivered at 2 AM UTC on January 
 22nd, as stated in the original announcement. 

 Interestingly, the LFG’s LUNA balance on Terra 
 remained  unchanged  until February 11th, but the 
 balance of its BTC holdings in its  Bitcoin wallet 
 jumped to about 9,110 BTC on January 26th at 2 AM 
 UTC or about $328 million at the time. It is unclear 
 where the funds to make this purchase originated 
 from, though, given that the LFG announced a $1 
 billion raise from  various investors  on February 22nd 
 and began moving the associated LUNA tokens as 
 early as February 16th, it is possible that the 
 foundation had already secured some capital from 
 investors by late January in exchange for LUNA to be 
 delivered at a future date. 

 Whether by pure coincidence or not, it is also worth 
 noting that in the 96 hours between TFL’s initial 50 
 million LUNA donation and the BTC appearance in 
 the LFG’s wallet, the price of LUNA fell from $65.58 
 to $58.42, for a decline of about 10.9%. Taken as a 
 percentage of the initial $3.28 billion gift, this 
 equates to about $358 million, which is in the 
 ballpark of the value of the LFG’s initial BTC 
 purchase. It is also interesting to note that this 
 purchase was made nearly one month prior to the 
 LFG’s  first mention  of its intent to build BTC reserves, 
 offering a glimpse into the team’s potential strategy 

 of spacing out its actual BTC purchases from its 
 public announcements. 

 In more recent developments, TFL has announced a 
 partnership  between Terra, the stablecoin protocol 
 Frax Finance, and the metagovernance protocol 
 Redacted Cartel. As laid out in the accompanying 
 governance proposal  on April 1st, the partnership  is 
 intended to dramatically increase the liquidity of 
 Wormhole-wrapped UST and FRAX on Ethereum by 
 creating a new pool on the stableswap protocol 
 Curve that includes UST, FRAX, USDC, and USDT. 
 Given Redacted Cartel’s large vote-bearing CVX 
 holdings, the new joint effort will also leverage the 
 significant voting power of the protocol to direct CRV 
 emissions to the new “4pool.” 

 Perhaps  intentionally  , the creation of the 4pool will 
 also exclude the DAI token from the new liquidity 
 pool. As a decentralized stablecoin protocol in direct 
 competition with Terra, MakerDAO’s DAI stablecoin is 
 likely to face a decrease in on-chain liquidity if 
 liquidity providers (LPs) are incentivized to move to 
 the 4pool in the near future. Over the past month, 
 total liquidity in the 3pool has decreased by about 
 $791 million for a loss of about 19.4% in stablecoin 
 deposits. However, of the three tokens that make up 
 the 3pool, DAI has seen the least amount of 
 withdrawals over the same period. 

 USDC, USDT, and DAI deposits in the 3pool shrunk 
 by about 28%, 24%, and 8%, respectively, in the past 
 month. Likewise, DAI’s percentage of the pool overall 
 has increased from about 39% to 45% as of this 
 writing, reflecting lower demand for the token as 
 users swap out their DAI for other 3pool assets. This 
 effect is similar to the one recently seen in the USDN 
 pool on Curve, where, after a drastic  loss of its  peg 
 to USD, the USDN token was repeatedly sold into the 
 pool in favor of 3pool assets. As of this writing, 
 USDN now comprises  about 87%  of the USDN Curve 
 pool. 
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 Thus far, the Terra team’s push to spread UST 
 liquidity to Ethereum appears to be paying off, with 
 the supply of Wormhole-wrapped UST (whUST� 
 having seen a significant jump in the second half of 
 March. 

 Source: Dune Analytics ��Freddy_Mann), The Block Research 

 From a supply of about 572 million one month ago, 
 whUST supply on Ethereum now sits at about 987 
 million as of this writing, for a month-over-month 
 gain of about 73%. As it stands, TFL’s relentless 
 crusade to spread the adoption of UST across DeFi 
 and L1 protocols doesn’t seem to be showing  any 
 sign  of slowing down, but the team is now starting  to 
 take steps to ensure the stability of the Terra 
 protocol in the long-term. This is exemplified by the 
 increasing involvement of the LFG, which will 
 continue to push for further diversification of the 
 collateral backing UST going forward. 

 Recently, the Anchor lending protocol has been 
 putting up safeguards to ensure its longevity as well. 
 As the largest DeFi protocol in the Terra ecosystem 
 by far, Anchor’s success is bound to be closely 
 intertwined with the success of Terra and UST. As 
 we discussed  a few weeks ago  , Anchor’s long-term 
 sustainability as a protocol is primarily threatened by 
 the fact that its yield reserves are not growing as 
 quickly as the costs it is incurring by offering a stable 
 19.5% yield on UST deposits. 

 Source: Defi Llama 

 TVL in Anchor has continued to churn steadily 
 higher, reaching a new all-time high of $16 billion on 
 April 5th. However, user borrows from the protocol 
 have not been increasing at a similarly rapid rate. 
 Because the interest generated from user debt 
 comprises a large portion of Anchor’s revenue, this 
 disparity in lending vs borrowing could lead to 
 significant losses for the protocol over time. On 
 March 24th, the Anchor team took a major step in 
 preserving the protocol’s solvency by  introducing  a 
 new “semi-dynamic” earn rate on lent UST. With this 
 new mechanism, offered interest rates on UST 
 deposits will adjust based on the performance of 
 Anchor’s yield reserve. Essentially, UST yield will now 
 increase if protocol revenue increases and decrease 
 if revenue decreases, with fixed caps for overall rate 
 changes. Terra’s growth over the past year has been 
 tremendous by all accounts, and the team’s desire to 
 maintain this growth is now becoming a major 
 priority. As the UST stablecoin continues to make its 
 way deeper into various ecosystems, many will be 
 watching throughout the year to see just how much 
 further this massive financial experiment can grow. 

 Avalanche 

 Previously, we delved into the  recent partnership 
 between the Avalanche and Terra teams, which 
 represents one of the closest collaborations 
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 undertaken by two major L1 ecosystems to date. 
 Picking up where we left off with Anchor, one of the 
 key indicators to keep an eye on in order to evaluate 
 the success of Avalanche and Terra’s new 
 relationship is the amount of staked AVAX (sAVAX� 
 deposits to xAnchor. To briefly recap, xAnchor is the 
 Anchor protocol’s first expansion into another L1 
 ecosystem, offering Avalanche users the ability to 
 deposit sAVAX as collateral in order to borrow UST. 
 Unique from most other cross-chain deployments, 
 the xAnchor contract on Avalanche does not hold 
 deposited assets. Rather, sAVAX deposits from 
 Avalanche are automatically sent to the Wormhole 
 bridge, where they are sent to the Terra chain and 
 subsequently deposited in Anchor. Borrowing UST 
 from xAnchor works in a similar way; native UST from 
 Terra is bridged to Avalanche through Wormhole, 
 providing Avalanche users with Wormhole-wrapped 
 UST (whUST�. 

 Source: Snowtrace 

 Since sAVAX was  first introduced  as collateral on 
 Anchor about two weeks ago as of this writing, 
 sAVAX deposits to the lending protocol have 
 increased steadily, reaching about $21 million as of 
 this writing. At the moment, deposits to xAnchor 
 represent about 13.7% of the total supply of sAVAX. 
 However, despite the novel cross-chain mechanism 
 introduced by xAnchor with sAVAX in mind, a  large 
 portion  of the sAVAX supply (about 49%� currently 
 sits in Trader Joe liquidity pools. Given Anchor’s 
 dominance within the Terra ecosystem and its rise to 

 become the largest lending protocol in DeFi, one 
 might have expected more enthusiasm on the part of 
 Avalanche users to lend their assets on xAnchor. 

 To better understand the current situation, it is 
 helpful to consider the available options for the 
 typical sAVAX holder. As of this writing, the 
 sAVAX�AVAX pool on Trader Joe advertises a yield of 
 about 8% APR for providing liquidity. Because 
 liquid-staked tokens like sAVAX generally trade 
 closely with their underlying tokens, the risk of LPs 
 suffering from impermanent loss is relatively low. On 
 the other hand, sAVAX holders looking to earn yield 
 with xAnchor are likely to run into a number of 
 issues. 

 First, providing assets like sAVAX or bLUNA to 
 Anchor as collateral does not inherently pass any 
 rewards on to depositors. Instead,  Anchor collects 
 the full yield generated from liquid-staked collateral 
 deposits, which is then used to buy the ANC 
 governance token and fill Anchor’s yield reserves. 
 These earnings effectively allow Anchor to offer a 
 relatively high fixed rate for UST depositors. In order 
 for sAVAX holders to generate interest from their 
 deposits on xAnchor, they must therefore borrow 
 UST against their collateral and subsequently 
 deposit UST in the xAnchor Earn module. However, 
 this strategy has its own drawbacks as well. 

 For one, borrowing UST from Anchor incurs a borrow 
 interest rate, which, as of this writing, is  about  4.2% 
 APR  . In addition, sAVAX collateral on Anchor 
 currently features  a loan-to-value �LTV� ratio of  only 
 60%. Therefore, the effective yield for sAVAX 
 depositors who wish to borrow UST to earn Anchor’s 
 19.5% APY is significantly limited by borrow rates, 
 LTV limitations, and the added risk of potential 
 liquidation if the price of AVAX falls. bLUNA 
 depositors on Anchor face a similar issue, though 
 they also benefit from a more forgiving LTV ratio of 
 80% for bLUNA. 
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 Taken as a whole, it is thus unsurprising that most 
 sAVAX holders still choose to provide liquidity on 
 Trader Joe to earn yield instead of depositing in 
 xAnchor. Digging a little deeper into deposits in 
 xAnchor, we come across another curious finding. 

 Source: Defi Llama 

 As of this writing, UST deposits in xAnchor from 
 Avalanche total about $68.4 million. This figure is 
 also reflected by a matching  total supply  of Anchor 
 UST (aUST� bridged from Terra to Avalanche. 
 However, this number is significantly higher than the 
 amount of sAVAX deposited in xAnchor, which we 
 know to be about $21 million as of this writing. Since 
 sAVAX collateral is limited to an LTV of 60%, the only 
 way to resolve this discrepancy is to realize that the 
 large majority of these UST deposits are not derived 
 from sAVAX-backed UST loans. Instead, it appears 
 that Avalanche users currently earning yield through 
 xAnchor are simply bypassing the borrow/lend 
 process altogether and depositing whUST directly 
 into the Earn module. 

 This presents a difficult situation for Anchor, as now, 
 Avalanche users introduced to the protocol are 
 depositing far more UST for yield (increasing 
 protocol expenses) than sAVAX deposits as collateral 
 (increasing protocol revenue). This results in a net 
 negative expenditure for Anchor, which was already 
 a critical issue for the protocol prior to its 
 deployment to Avalanche. To combat this going 
 forward, it is likely that the Anchor team will need to 

 offer more favorable terms for sAVAX depositors and 
 UST borrowers on Avalanche, which might come in 
 the form of increased LTV ratios and lower borrow 
 rates. This problem could also be alleviated by a 
 consistent increase in the price of AVAX, which 
 would encourage more sAVAX holders to borrow 
 against their holdings and also increase revenues for 
 Anchor. 

 Continuing our investigation on the trail of UST 
 across various ecosystems, it appears that the 
 supply of Wormhole-wrapped UST (whUST� on 
 Avalanche has now overtaken Axelar-wrapped UST 
 (axlUST� supply. Previously, we  noted  how the 
 presence of two competing UST stablecoins could 
 result in confusion for end-users as well as liquidity 
 fragmentation. 

 Source: Snowtrace 

 As of this writing, whUST supply on Avalanche has 
 reached about 40.4 million, versus 38.2 million for 
 axlUST. This recent jump in whUST supply provides 
 more direct access for holders to other ecosystems 
 through Wormhole, as evidenced by the significant 
 whUST deposits to xAnchor that we just saw. Part of 
 the reason for this increase in whUST supply can be 
 attributed to the TFL team, which  recently outlined  a 
 strategy to bring whUST liquidity to Avalanche by a 
 combination of direct seeding to liquidity pools on 
 the stableswap protocol Platypus, as well as 
 incentives provided to LPs on DEXs that include 
 Curve, Trader Joe, and Pangolin. These initiatives are 
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 reflected in the current breakdown of whUST supply 
 on Avalanche, which is held primarily by the 
 aforementioned DeFi protocols. 

 Aside from Terra’s newfound presence in the 
 Avalanche ecosystem, one of the biggest 
 developments for Avalanche recently was the 
 widely-anticipated launch of the  DeFi Kingdoms 
 �DFK� subnet  . As one of the more successful 
 blockchain gaming protocols of the past year, DFK 
 brings with it a large existing user base to the 
 Avalanche ecosystem. In addition, the launch of the 
 DFK Chain subnet represents the first major 
 production-level test for Avalanche subnets as a 
 whole. 

 Source: Synapse Protocol 

 The day of the DFK Chain launch was marked by 
 significant volume through the Synapse bridge from 
 Harmony to the DFK Chain, with about $330 million 
 in assets bridged on the first day. Thus far, the 
 launch of Avalanche’s first major subnet with DFK 
 Chain seems to have gone relatively smoothly, with 
 the subnet  reportedly processing  about 25% of the 
 total number of transactions executed on the 
 Avalanche C�Chain on its first day, without a 
 corresponding spike in gas prices or confirmation 
 times for either network. One of the reasons for this 
 may be due to the fact that the DFK game on 
 Avalanche, Crystalvale, is still limited in terms of its 
 available features for users. 

 As we’ve explored in the past, one of the most 
 accurate ways to test network capacity is to 
 measure throughput under heavy DEX trading 
 volume conditions, during which users typically have 
 a much higher demand for block space. For now, the 
 subnet is adequately serving its role as a separate 
 chain through which high volume, low-value 
 transactions can be processed, alleviating some of 
 the load on the C�Chain. One of the existing issues 
 for the subnet is the fact that it only features a total 
 of  8 validators  as of this writing, which effectively 
 trades security for speed. Furthermore, new subnets 
 like DFK are also required to validate for the 
 Avalanche C�Chain as well, introducing significant 
 hardware and economic requirements for projects 
 looking to bootstrap a set of validators to secure a 
 new subnet. 

 As a whole, Avalanche subnets remain in their early 
 stages, with unforeseen issues likely to arise as more 
 protocols on Avalanche begin to launch their own 
 subnets. As it stands, the DFK Chain is effectively an 
 EVM implementation that bears many similarities to 
 the existing C�Chain, but future subnets could 
 potentially  move beyond  this current system to 
 provide more specialized services with various VMs. 

 One of the other highly-anticipated gaming protocols 
 expected to launch its own subnet, Crabada, was 
 recently forced to delay the launch of its Swimmer 
 Network subnet until early May,  citing the need  to 
 coordinate more thoroughly with the Ava Labs team 
 to ensure sufficient performance and security. It is 
 still too early to tell exactly what form future subnets 
 will take and how they will integrate with the rest of 
 the Avalanche ecosystem, but the progress of 
 Crystalvale and the DFK Chain over the coming 
 months will likely provide invaluable insights to other 
 protocols looking to follow in its footsteps. As the 
 Crystalvale game slowly enables more complex 
 smart contract interactions and users begin to push 
 the new network to its limits, the DFK Chain will be 

 149 

https://twitter.com/avalancheavax/status/1509604415044390918
https://twitter.com/avalancheavax/status/1509604415044390918
https://twitter.com/luigidemeo/status/1509681753685991431
https://validators.dfkchain.com/
https://twitter.com/el33th4xor/status/1511382244765712388
https://twitter.com/swimmer_network/status/1509276976703365120


 150  Latest Research & Analysis  May  2022 

 positioned to serve as an important litmus test for 
 the future prospects of the Avalanche ecosystem 
 and its pending collective of subnets as a whole. 

 Fantom 

 Let’s check in with the Fantom ecosystem, which, in 
 our last discussion, was still reeling from the 
 departure of one of its key figureheads, the prolific 
 DeFi founder Andre Cronje. Shortly after releasing 
 the Solidly DEX, built with a novel design to align 
 incentives between LPs, DeFi protocols, and users, 
 Cronje  abruptly announced  the end of his 
 contributions to the crypto space altogether on 
 March 6th, leaving a gap in the Fantom ecosystem 
 that has been difficult to fill. The initial buildup to 
 Solidly’s launch brought a wave of attention and 
 economic activity to Fantom, at one point inducing a 
 period of record-high gas fees previously unseen on 
 the network as users rushed to gain exposure to the 
 Solidly protocol. 

 Source: FTMScan 

 After another day of record-high gas fees on the day 
 of Cronje’s exit, the Fantom ecosystem has since 
 experienced a period of relatively muted activity. 
 Daily trading volumes on Fantom DEXs have declined 
 significantly since peaking in late February, reaching 
 their lowest point of the year on March 27th. 

 Source: CoinGecko, Solidly 

 SpookySwap has continued to maintain a strong lead 
 as the top DEX in the ecosystem, accounting for 
 about 67% of daily trading volume on average since 
 the start of the year. Meanwhile, Solidly has taken 
 the biggest hit over the past month after quickly 
 attracting significant trading volume in the early days 
 of its launch. Perhaps unsurprisingly, Andre Cronje’s 
 decision to leave his project behind in the hands of 
 SOLID governance token holders appears to have 
 had a major negative impact on protocol usage. In 
 the roughly two weeks between the start of Solidly 
 token emissions and Cronje’s departure, Solidly 
 averaged daily trading volumes of about $181 million. 
 Since then, its trading volumes have fallen to an 
 average of about $76 million per day, representing a 
 decline of about 58%. 

 Taking a look at TVL in the Fantom ecosystem 
 reveals a similar picture of general decline over the 
 past month. After reaching a local peak of about 
 $12.1 billion in early March, TVL has fallen to about 
 $6.6 billion as of this writing, representing a loss of 
 about 45% in the past month. 
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 Once again, Solidly saw the largest decline in TVL 
 among protocols in the Fantom ecosystem, spiraling 
 85% from a peak of about $2.3 billion to a new low of 
 about $325 million as of this writing. Typically in 
 these sharp drops in TVL of L1 ecosystems, a 
 contributing factor is the price of the L1 protocol’s 
 native token. Because these tokens are often used 
 as trading pairs in DEXs and supported as collateral 
 in lending protocols, a decline in token price can 
 translate into a corresponding decline in the USD 
 value of assets held in contracts on-chain. However, 
 the price of FTM has remained nearly unchanged as 
 of this writing compared to a month ago, suggesting 
 that the Fantom ecosystem has recently experienced 
 a sort of exodus of liquidity. 

 If we look at the recent net flow of assets to and 
 from the Multichain: Fantom bridge, we can see that 
 this is indeed the case. 

 Source: UniWhales, The Block Research 

 Whereas the deposits to the Multichain: Fantom 
 Bridge from Ethereum generally outweighed 
 withdrawals in January and in the leadup to March, 
 the bridge has seen a prolonged period of net 
 outflows from Fantom since the beginning of March. 
 All told, TVL in the Multichain: Fantom has decreased 
 by about $1.7 billion in the past month, underscoring 
 the amount of capital that has ostensibly left the 
 Fantom ecosystem. Still, in spite of this general 
 slowdown of economic activity on Fantom, 
 developers and teams in the ecosystem are still 

 finding pockets of success in promoting protocol 
 growth and usage. 

 For instance, the algorithmic stablecoin protocol 
 Tomb Finance that fell victim to a major  exploit  in 
 September 2021 appears to have bounced back from 
 the disaster and pivoted to a  new DEX  called 
 TombSwap. Since mid-March, the protocol has 
 managed to attract enough volume that it is now in 
 the top 5 DEXs on Fantom in terms of daily trading 
 volume. Another protocol that has experienced a 
 recent growth spurt despite a broader ecosystem 
 decline is the Excalibur Exchange DEX. Over the past 
 month, TVL in the DEX has grown by  about $40 
 million  , largely due to its incentivization of UST 
 trading pairs, which have been supplemented by 
 additional incentives provided by TFL. 

 Once again, the Terra team is beginning to make its 
 presence felt in a number of ecosystems, with 
 Fantom being one of the ecosystems in which it 
 aimed to increase UST liquidity, as outlined in a prior 
 governance proposal  . The proposal specifically 
 sought to provide incentives for UST through 
 Excalibur, Curve, and Beethoven X on Fantom, and as 
 of this writing, Wormhole-wrapped UST has grown to 
 a supply of about 12.4 million on Fantom. As 
 expected, the majority of this  whUST supply  on 
 Fantom now resides in the aforementioned DeFi 
 protocols receiving incentives from TFL. 

 For its part, the Fantom Foundation is now ramping 
 up its efforts to fund ecosystem growth as well, 
 recently announcing a new 335 million FTM  incentive 
 program  to fund various projects in partnership with 
 Gitcoin. Although the  original  incentive program 
 offered by the foundation has not yet been fully 
 distributed, the new program is intended to breathe 
 fresh life into Fantom ecosystem by supporting a 
 wider variety of projects beyond DeFi and gaming, 
 offering greater incentives to protocol users, and 
 focusing on smaller teams that have not yet achieved 
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 significant TVL or adoption. In addition to a number 
 of  network upgrades  slated to arrive in the coming 
 months, a fresh round of incentives may just be the 
 perfect medicine for the Fantom ecosystem’s recent 
 slump. If we look back on the examples of teams in 
 crypto that have been able to achieve outsized 
 growth in recent years, it is clear that continued 
 adaptation, technological developments, and 
 well-allocated financial resources can go a long way 
 in securing one’s place in the future blockchain 
 landscape. 
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 Layer by Layer Issue 28: 
 NEAR, Cosmos, and 
 Solana 

 Quick Take 

 ●  In this weekly series, we dive into some of 
 the most interesting data and developments 
 across the Layer 1 blockchain landscape, 
 from DeFi and bridges to network activity 
 and funding 

 ●  L1 teams continue to raise record amounts of 
 capital to fund ecosystem development. 
 Meanwhile, networks are undergoing major 
 upgrades, with some facing significant issues 
 along the way 

 ●  This week, we take a look at NEAR, Cosmos, 
 and Solana 

 Economic incentives play a fundamental role in many 
 parts of the crypto ecosystem as it exists today. This 
 might seem obvious when looking under the hood of 
 decentralized finance �DeFi) protocols, which 
 frequently offer incentives to promote different types 
 of behaviors when interacting with their applications. 
 For instance, liquidity providers (LPs) are often 
 incentivized to provide liquidity on decentralized 
 exchanges �DEXs) with inflationary token rewards. 
 Lending protocols might offer different rates or 
 collateralization requirements to attract certain types 
 of collateral. Some NFT  marketplaces  offer token 
 rewards to incentivize trading, and gaming protocols 
 do the same to encourage  continued participation  in 
 their game economies. 

 Misaligned incentives can result in predatory 
 behavior that is destructive to a protocol, as seen 
 recently on April 11th with the collapse of the 

 synthetic asset protocol Ichi. One of the leading 
 factors for the protocol’s downfall was the fact that 
 the Ichi team created  a pool  on the permissionless 
 lending platform Rari that allowed borrowing against 
 the ICHI token, as well as LP tokens paired with ICHI, 
 for up to 85% of collateral value. By also offering high 
 token rewards for assets minted through collateral 
 and coupling it with a  mechanism  to support ICHI 
 price through concentrated liquidity, the Ichi 
 effectively encouraged users to take on high 
 leverage by lending ICHI or ICHI-paired LP tokens. In 
 the end, this high leverage and volatility of the ICHI 
 token resulted in a bank run as the Rari pool became 
 severely undercollateralized, forcing liquidations that 
 tanked the price of ICHI. As of this writing, the price 
 of ICHI is down by  over 98%  from its all-time high. 

 These incentive dynamics are not limited to DeFi 
 protocols. In all aspects of the crypto ecosystem, 
 economic incentives must be carefully considered to 
 ensure proper functioning of the system. For 
 instance, Chainlink oracle  validators  are rewarded 
 with LINK tokens in order to incentivize proper 
 reporting of asset prices. Similarly, cross-chain 
 bridges like Synapse pay validators a share of  bridge 
 fees  in order to incentivize the set of validators  that 
 secure the transmission of messages between 
 blockchains. 

 For established layer 1 �L1� blockchains, the goal of 
 offering incentives is multi-pronged but generally 
 involves promoting usage and adoption of the 
 network. At their core, these incentives underscore 
 the fact that blockchains and applications built on 
 top of them are driven by developers who continually 
 improve core technologies and build new protocols, 
 as well as the users who give developers a reason to 
 build products in the first place. Over the past year, 
 L1 teams have been establishing massive  ecosystem 
 funds  with support from investment firms in order  to 
 incentivize the flywheel of user and developer 
 participation in their ecosystems. Recent examples 
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 include the Luna Foundation Guard, which has raised 
 over $1 billion  in order to stabilize the UST peg  and 
 fund projects building on Terra, as well as the 
 Avalanche Foundation, which announced a  $290 
 million  incentive program in March to fund the 
 development of Avalanche subnets. 

 This week, we will check in with some of the L1 
 ecosystems that continue to strive for growth whilst 
 improving the technologies that underlie their 
 networks. Let’s take a look at NEAR, Cosmos, and 
 Solana. 

 NEAR 

 The NEAR ecosystem recently received an injection 
 of capital support with an announcement on April 6th 
 that it had raised  $350 million  in a new round of 
 investments led by Tiger Global. Intended to further 
 support the growth of the NEAR protocol, the latest 
 raise follows a previous raise of  $150 million  led  by 
 Three Arrows Capital back in January to fund Web3 
 development. The NEAR foundation had also 
 announced an  $800 million  program in October 2021 
 to fund the growth of the ecosystem. 

 The NEAR ecosystem gained heightened attention 
 recently on April 8th when rumors  began to circulate 
 that NEAR will be launching its own stablecoin called 
 USN in the near future with a 20% APR yield. If the 
 rumors are true, the move would put NEAR and its 
 USN in direct competition with Terra’s UST, which 
 has seen skyrocketing growth this past year as it 
 continues to attract  deeper liquidity  across various 
 L1 ecosystems. The back-to-back announcements 
 appear to have translated into a spike of activity on 
 the NEAR blockchain itself, presumably as crypto 
 users rushed to use or gain exposure to the 
 ecosystem’s existing DeFi protocols. 

 Source: Aurora 

 On NEAR’s EVM compatible chain, Aurora, daily 
 transactions have increased noticeably in April after 
 a lull in activity throughout February and March. With 
 average daily transactions of about 260K in April 
 thus far, compared to 147K and 104K for February 
 and March, respectively, recent attention around the 
 NEAR ecosystem certainly seems to be contributing 
 to greater usage of the NEAR network. On the NEAR 
 mainnet, the main DEX for the native chain, Ref 
 Finance, also saw its volume jump suddenly in 
 response to the USN news. 

 Source: CoinGecko 

 One of the reasons for this jump may have been one 
 astute observer’s  discovery  that a testnet version  of 
 Ref Finance’s stableswap protocol already shows 
 USN as one of its trading pairs, suggesting that the 
 recent rumors surrounding the purported stablecoin 
 may hold some weight. Thus far, most of the capital 
 on NEAR has been concentrated on the Aurora chain, 
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 which currently sits at about $838 million in total 
 value locked �TVL�. However, growth on the main 
 NEAR chain has been relatively faster in recent 
 weeks, with TVL continuing to push new all-time 
 highs as of this writing. 

 Source: Defi Llama 

 Much of this growth has come from Burrow, which 
 launched as the first lending protocol on the NEAR 
 mainnet on March 28th. In just over two weeks, the 
 protocol has amassed about $125 million in TVL as of 
 this writing, with most of this capital coming in the 
 form of stablecoin deposits. In addition, Burrow now 
 holds a significant percentage of the liquid-staked 
 NEAR (stNEAR� supply as well, with about 17% of the 
 total stNEAR supply as of this writing. The amount of 
 NEAR staked on Meta Pool for stNEAR has grown 
 too, up to about $120 million for a gain of about $45 
 million over the past two weeks. 

 In our  previous discussion  about two weeks ago, we 
 noted that roughly 28% of the stNEAR supply was 
 residing on Aurora, indicating a strong user demand 
 to earn yield on the EVM chain. With the arrival of 
 Burrow, the supply of stNEAR on Aurora has dropped 
 to about 24% as of this writing, representing a shift 
 in capital back to the NEAR mainnet as users look to 
 benefit from new protocol incentives. Meanwhile, 
 stNEAR deposits have continued to grow on both 
 Aurigami and Bastion, the two main lending protocols 
 on Aurora, though at a slower pace than throughout 
 March. 

 Source: Aurora, The Block Research 

 Since the beginning of April, Bastion has closed its 
 gap with Aurigami in terms of stNEAR deposits, 
 growing its deposits of the liquid-staked token up to 
 about $8 million as of this writing. Both protocols are 
 still in the midst of distributing their native protocol 
 tokens, offering incentives for lending at a time when 
 activity is picking up for the NEAR ecosystem as a 
 whole. On April 4th, Bastion announced the launch of 
 a new stableswap protocol on testnet, again hinting 
 that attracting stablecoin liquidity on NEAR may soon 
 become a top priority. This was followed by another 
 round of Bastion’s “lockdrop” token distribution event 
 announced on April 11th that will reward users for 
 providing liquidity for the new stableswap platform. 
 In the meantime, Aurigami announced a new initial 
 DEX offering �IDO� on April 13th to distribute its PLY 
 tokens directly to potential buyers. 

 As the NEAR ecosystem begins to attract more 
 capital and distribute the acquired funding from its 
 recent raises, several key questions remain. If the 
 USN stablecoin will indeed be launched, many will be 
 wondering what the exact design for the token will 
 be. If it aims to be similar to the one implemented by 
 Terra with UST, this would have major implications 
 for the NEAR token, which is currently used as gas 
 and as payment to validators on the NEAR mainnet. 
 Furthermore, how would NEAR be able to offer a 
 similarly competitive rate of 20% APR to compete 
 with UST? Would it need to rely on borrowing and 
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 lending activity through a lending protocol in the 
 same way that Terra does with Anchor? Meanwhile, 
 how will the relationship between DeFi protocols on 
 the NEAR mainnet and Aurora develop, especially 
 now that both ecosystems are beginning to attract 
 significant capital? Over the coming weeks, the 
 answers to these questions will likely become 
 increasingly clear, potentially revealing the full extent 
 of coordination between NEAR’s DeFi protocols and 
 the NEAR core team that will play a major role in the 
 future of the ecosystem. 

 Cosmos 

 Let’s check in with the Cosmos ecosystem, which is 
 starting to see a number of critical network 
 developments being implemented, both on the 
 Cosmos Hub and on other chains in the broader 
 Cosmos ecosystem. As we have just seen in the 
 NEAR ecosystem, the Cosmos ecosystem is about to 
 see a boost in economic incentives for developers 
 with the April 12th announcement of a new  $150 
 million fund  to support development in the 
 ecosystem. The Ignite (formerly Tendermint) 
 Accelerator program was funded by a number of 
 investors that include Alameda Research, KuCoin 
 Ventures, OKX Blockdream Ventures, and Hashkey 
 Capital, among others. With a history of core 
 development in the Cosmos ecosystem, the Ignite 
 team will look to support the launch of about 20 new 
 app chains built with the Cosmos SDK. 

 The Cosmos Hub itself underwent a major upgrade 
 on April 12th with its  Theta upgrade  , which 
 introduced the concept of Interchain Accounts to the 
 Cosmos ecosystem. Effectively building upon 
 Cosmos’s core IBC framework, Interchain Accounts 
 take the idea of inter-blockchain communication to 
 another level by allowing users of sovereign 
 blockchains to send cross-chain messages to be 
 executed on another chain. Whereas IBC enables 
 Cosmos ecosystem blockchains to set up channels 

 through which tokens can be transferred, Interchain 
 Accounts would theoretically allow users on one 
 blockchain to perform actions on another without 
 ever leaving the original blockchain. 

 As a theoretical example, a user with an account on 
 Juno would theoretically be able to swap their 
 Juno-native tokens on the Osmosis DEX without 
 having to first transfer their tokens to Osmosis and 
 interact with the DEX through a separate Osmosis 
 account. In its  current form  , Interchain Accounts 
 require Cosmos ecosystem chains to enable 
 Interchain Accounts, which would then allow users to 
 create and control accounts on the Cosmos Hub, as 
 well as perform actions like token swaps and 
 transfers. In this sense, the Theta upgrade 
 represents a key step in allowing the Cosmos Hub to 
 accrue value from other chains by making it a 
 potential central destination for relaying cross-chain 
 messages. 

 Source: Tokenview 

 Daily transactions on the Cosmos Hub have been 
 steadily increasing over the past year, underscoring 
 the timeliness of the Theta upgrade’s arrival as it 
 starts to bring attention back to the Cosmos Hub. In 
 recent months, the limelight has been mostly 
 centered on Osmosis, which continues to host a 
 majority of activity in the Cosmos ecosystem. 
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 Source: Defi Llama, Osmosis 

 In the past month, TVL in Osmosis has dipped, from 
 a peak of about $1.8 billion in early March to about 
 $1.3 billion as of this writing. Daily volumes have 
 decreased to a similar extent, although Osmosis 
 continues to process the most trading volume in the 
 Cosmos ecosystem by far. One notable metric is the 
 amount of UST liquidity on Osmosis, which has risen 
 at a rapid pace since its listing in October 2021. 

 Source: Osmosis 

 With about $230 million in liquidity as of this writing, 
 UST has become the de facto stablecoin in the 
 Cosmos ecosystem, inching up behind ATOM for its 
 spot as the second-most liquid token on Osmosis. 

 Source: Osmosis 

 In terms of daily trading volumes, UST has effectively 
 surpassed ATOM already, likely driven by users 
 preferring to conduct trades with USD-pegged pairs. 
 UST’s adoption on Osmosis underscores the extent 
 to which Terra has been able to maintain a strong 
 presence in the Cosmos ecosystem, even as it 
 focuses on expanding UST to a myriad of other L1s. 
 At the same time, the use of OSMO as the primary 
 token through which the majority volume passes is 
 also notable, as it underscores the fact that the most 
 liquid pools on Osmosis still have OSMO pairs. One 
 contributing factor to this phenomenon may be the 
 process for asset listings on Osmosis, which, until 
 recently, has been a process approved through 
 Osmosis governance. 

 Unlike in other permissionless DEXs like Uniswap, 
 protocols hoping to list their assets on Osmosis and 
 provide liquidity were previously unable to do so 
 without a lengthy approval process. Now, with the 
 launch of  Osmosis Frontier  , anyone can list assets 
 and create pools on Osmosis through a  frontend 
 separate from the primary Osmosis site. In this way, 
 the Frontier site effectively serves as a sort of 
 testnet for newer, more exotic assets before 
 attaining approval through Osmosis governance for 
 listing on the main frontend. This opens the door for 
 a far wider range of assets to be traded through 
 Osmosis, which would theoretically bring additional 
 volume to the protocol. 
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 Still, Osmosis stakeholders remain committed to 
 encouraging trading volume through the OSMO 
 token, which would help maintain lasting utility for 
 the protocol’s native token aside from its other uses 
 as gas, payment to validators, and governance. A 
 recent proposal  set to pass with 99% Yes votes, as 
 of this writing, would implement a discount for trades 
 that pass through OSMO pools. The authors argue 
 that while this would result in lower fees per trade 
 through OSMO pools, overall trading volume and 
 fees on the platform would increase due to the 
 attractive trading fees. In addition to its DEX 
 adjustments, Osmosis governance is also on the 
 verge of passing a proposal that would  increase its 
 validator set  size to 135, which would theoretically 
 promote greater decentralization by lowering the 
 barrier to entry for serving as a validator on the 
 Osmosis network. A similar proposal was also 
 recently passed  in the Cosmos Hub, which increased 
 the validator set size from 150 to 175. 

 Elsewhere in the Cosmos ecosystem, the Juno 
 network recently faced a significant issue while 
 upgrading to a newer version of Cosmwasm. On April 
 5th, just prior to implementing its Lupercalia 
 upgrade, the Juno mainnet was  forced to a halt  and 
 did not begin producing blocks again until about 56 
 hours later. Attackers were able to exploit a  known 
 Cosmwasm bug  that the Terra network had patched 
 in a previous upgrade. Essentially, the attackers 
 created a contract on Juno that queried 
 node-specific info  from all Juno nodes and 
 subsequently wrote the result to storage. By 
 performing this query that resulted in 
 non-deterministic results, the attackers were able to 
 force consensus failures that ultimately crippled the 
 network. 

 These sorts of network failures remain commonplace 
 throughout crypto, in spite of the growing stakes and 
 amounts of capital that are now being stored on L1 
 blockchains. They highlight the immense 

 coordination and difficulty in upgrading networks 
 that are actively processing transactions and playing 
 host to a wide range of competing financial interests. 
 In the face of these risks, testnets continue to 
 provide significant value for actively evolving 
 blockchains, as we have seen recently in the 
 extensive testnet exercises performed by the 
 Ethereum core team as it continues to  face delays  in 
 progressing to proof-of-stake. In the Cosmos 
 ecosystem, one protocol that has taken this 
 approach to heart is the Evmos team, which faced 
 widespread public acknowledgment of its  failure to 
 launch  back in March. Now, the network is moving 
 forward with  testnet upgrades  in preparation for its 
 mainnet launches, which it hopes will eventually 
 bring greater connectivity to Cosmos and EVM 
 networks. 

 Solana 

 Over in the Solana ecosystem, developers continue 
 to face significant difficulties in scaling the Solana 
 network to meet increasing demand. As we have 
 covered in many of our  previous discussions  , one of 
 the core challenges with running a network with low 
 fees is that there is little to no penalty for spamming 
 the network with transactions. In  prior cases  of 
 degraded Solana network performance earlier this 
 year, crypto market volatility pushed users to send 
 repeated transactions as they desperately tried to 
 unwind their collateralized debt positions on Solend, 
 which ultimately overwhelmed validators that were 
 not able to handle the sudden flood of message 
 volume. 

 Solana developers and validators have tried over the 
 past few months to mitigate these issues with a 
 variety of methods that include manually limiting 
 sent messages and removing  problematic RPC 
 methods  , but the inability for the network to meet 
 sudden increases in transaction volume appears to 
 be persistent. 
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 Source: Rockaway Blockchain Fund Solana Validator 

 Over the past week, the Solana network again 
 experienced significantly reduced throughput, 
 dropping to a low of about 1100 transactions per 
 second �TPS� on April 9th. One of the  reasons cited 
 for the latest debacle is that validators have recently 
 been  overestimating block units  that make up each 
 validated block, which results in blocks being too 
 conservatively packed with transactions. Therefore, 
 during periods of high network demand, such as with 
 NFT project launches, the network was prematurely 
 hitting its defined transaction limits and lowering 
 throughput. This particular issue appears to have 
 been addressed in the  latest network upgrade  , but 
 others continue to cause trouble for Solana 
 developers, users, and validators. 

 Recently, the unexplained propagation of 
 long-running forks  on Solana has also been forcing 
 validators with less than 128GB of RAM to crash. As 
 such, it now seems likely that the hardware 
 requirements for running a Solana node will  soon 
 increase  , which would effectively further limit the 
 number of entities capable of validating for the 
 network. For now, the priority for developers is to 
 address the long-standing problem of spam 
 transactions that cannot be filtered effectively 
 enough to enable consistent network performance. 
 Even on NEAR Protocol’s Aurora network, we have 
 recently seen  how low transaction fees can 
 encourage the use of MEV bots to extract value from 

 a system, which ultimately leads to network 
 congestion as a side effect. 

 The primary fix for Solana will likely come in the form 
 of  implementing QUIC packets  to validator 
 transaction processing units, which would 
 theoretically enable a more dynamic and efficient 
 way of limiting sent transactions without sacrificing 
 throughput. Beyond this, Solana co-founder Anatoly 
 Yakovenko has recently acknowledged that the 
 implementation of  fee prioritization  will also be 
 crucial for the network’s long-term sustainability. In 
 this sense, the Solana network would essentially be 
 moving closer to the sort of fee market that currently 
 exists on Ethereum and other EVM networks. 

 Recently, daily transactions on Solana have been 
 trending significantly lower from their peak at the 
 beginning of the year, suggesting that the root of 
 Solana’s network troubles does not stem entirely 
 from an overabundance of transactions but rather an 
 inability to meet sudden spikes in network demand. 
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 Source: ChainCrunch 

 At the same time, the number of daily unique signers 
 (addresses) on Solana has also recently hit a record 
 high, which shows that while more users are coming 
 to Solana, they are making fewer transactions overall 
 than in previous months. Meanwhile, frequent 
 network instability seems to be having a broader 
 negative impact on Solana’s DeFi ecosystem as a 
 whole. 

 Since reaching a peak of about $15 billion in TVL in 
 December, the ecosystem has suffered from a 
 continually declining TVL, reaching a new low of 
 about $6.6 billion as of this writing. The 
 liquid-staking protocol Marinade Finance is now the 
 largest protocol by TVL in the Solana ecosystem, 
 suggesting that there continues to be steady 
 demand for liquid-staked SOL. 

 As Solana developers and validators continue to 
 work tirelessly to fix the network issues that now 
 cast a shadow over the ecosystem, it will be 
 interesting to see whether development 
 improvements in terms of inter-chain operability 
 might breathe new life into the struggling ecosystem. 
 Recently, the Neon Labs team released the  alpha 
 version  of their EVM chain for Solana on the Solana 
 Devnet, moving the ecosystem closer to a reality in 
 which EVM developers may have the ability to build 
 products for Solana in a familiar environment. 

 Investments into Solana projects have continued to 
 pour in as well, with  private investments  into the 
 Solana ecosystem behind only Ethereum in Q1, 
 marked by a string of raises by Solana-native NFT 
 marketplaces including Magic Eden and Metaplex. 
 Recently, the popular NFT platform Opensea also 
 released support  for Solana, bringing a major player 
 in the NFT space to the network. With these 
 integrations and critical network upgrades on the 
 way, there is still ample room for the Solana 
 ecosystem to regain some of the vibrant activity it 
 had just a few months ago. 
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 An overview of crypto 
 investment vehicles 

 Quick Take 

 ●  Sustained interest in crypto from traditional 
 finance industries continues to grow, as can 
 be seen through the total AUM and the 
 number of new fund launches within the last 
 year. 

 ●  The space still remains largely fragmented 
 with various investment products spread out 
 throughout various markets, but mainly 
 concentrated in Europe and North America. 

 ●  Crypto Equity ETF exposure has shown to be 
 an attractive option to various funds that are 
 starting to explore this new asset class 
 through US equities. 

 The crypto products of today continue to grow at an 
 astonishing rate. In this piece, we try to shed light on 
 just how fast the demand and the assets allocated to 
 this space have increased over the past year. This 
 past year saw a substantial increase in the 
 participation rate of traditional institutions in the 
 crypto space. This interest can be seen especially in 
 the recent launches of crypto-related ETFs. 
 ProShares Bitcoin Strategy ETF �BITO�,  the first 
 bitcoin futures ETF to be launched, saw  nearly $1 
 billion in volume  on its first day of trading and  has 
 continued to average around $240 million in daily 
 trading volume. Similarly, total assets under 
 management have continued to climb, reaching $1.3 
 billion as of the end of Q1 2022. 

 The current state of the crypto fund landscape: 

 While the amount of crypto investment vehicles has 
 continued to climb at an astonishing rate, it's worth 
 noting that the majority of the crypto fund market 
 remains private, with various fund issuers offering 
 access to various crypto-related products. Public 
 funds have also continued to grow as the space has 
 matured and attracted more interest from traditional 
 financial institutions. One of the best ways to 
 observe this change over time has been the overall 
 growth in the Bitcoin futures market, launched back 
 in 2017. But it wasn't until 2021 when the market had 
 its  breakout year  with 80 new funds debuting, more 
 than in any previous years combined. Similarly, Q1 
 2022 has also shown a strong continuation of this 
 trend with 17 new funds launching. 
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 Overall, the crypto fund market still remains largely 
 fragmented and regionally distributed due to the fact 
 that the global regulatory environment remains quite 
 varied, with different regions levying various 
 limitations on these new investment vehicles. 
 Canada has become one of the biggest destinations 
 for fund issuers, with some issuers also providing 
 these same products but denominated in US dollars 
 in an effort to attract foreign investors, who may 
 have limited access to crypto investment products in 
 their respective countries, to the Canadian market. 
 Another interesting market is Europe, in which 
 various European investors have access to Euro and 
 Swiss Franc-denominated crypto products 
 registered in Switzerland and Liechtenstein, with 
 these providing varied market exposure with various 
 funds covering a plethora of assets in the space. 

 As this market continues to expand, the United 
 States, in particular, has remained behind in terms of 
 publicly available crypto-related investment vehicles. 
 The launch of the first U.S. Bitcoin ETF  in 2021 was  a 
 watershed moment and paved the way for other 
 similar Bitcoin futures ETFs to begin trading in US 
 markets. While this is a step in the right direction, 
 spot-based Bitcoin ETFs still face  regulatory hurdles  . 
 Various funds unable to participate in the various 
 crypto products in the market have started to pivot 
 towards U.S.-based crypto Equity ETFs. One of the 
 primary reasons is FX risk. For example, it is easier 
 for a US-based fund to buy with USD instead of 
 going abroad and investing in a non-USD 
 denominated fund. Another important reason these 
 types of equity ETFs are highly sought after are due 
 to the type of exposure these funds can provide, as 
 investing through publicly listed companies provides 
 a much easier way to access crypto, with the bulk of 
 the companies represented in these ETFs being US 
 technology with them being able to fit into three 
 groups,  crypto services companies  , crypto mining 
 companies and companies with  digital assets on 
 their balance sheets  . 

 Publicly tradable funds in the U.S. still remain 
 somewhat behind their Canadian and European 
 counterparts, mainly due to various investment 
 qualification restrictions that impede retail money 
 from accessing various funds. At the same time the 
 U.S. market continues to possess one of the most 
 developed crypto fund markets in the world. This is 
 mainly due to the various fund issuers such as 
 Bitwise,  Grayscale  , and Valkyrie providing a plethora 
 of investment products, with some extending into 
 the DeFi and NFT sectors, offering exposure to some 
 of the most dynamic sectors in the crypto industry 
 today. The interest and growth seen in these two 
 new frontiers of crypto will only continue to attract 
 more external attention and push fund issuers to 
 explore new niches in the crypto market. 

 Regarding the geographical distribution of crypto 
 funds, we can see a concentration in both the 
 American and Swiss markets. The  favorable Swiss 
 regulatory framework  has allowed the crypto 
 industry to establish a firm base on which it 
 continues to develop itself, as can be seen in the 
 Crypto Valley Association  and various other 
 crypto-related foundations established in the 
 country. Meanwhile, the U.S., as previously 
 mentioned, has benefited from having some of the 
 most important fund issuers in the space, allowing 
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 both U.S. and foreign investors to obtain 
 crypto-exposure through their funds. 

 The evolution of fund structure has also been one of 
 the more interesting stories in the crypto space. 
 ETFs are now the most prevalent investment vehicle, 
 thanks in part to the launch of various  Bitcoin futures 
 ETFs  and crypto equities ETFs. 

 As the crypto Fund market continues to grow and 
 mature over the coming years, we can expect 
 management fees to start trending downwards as 
 more competition continues to enter the space. This 
 can already be seen in the various Bitcoin Futures 
 ETFs, in which fee structures are already starting to 
 play an important role in acquiring new cash inflows, 
 with more recent fund launches targeting potential 
 buyers with even lower fees in order to compete with 
 the already established fund issuers. Additionally, 

 current low-fee crypto equity funds present an 
 attractive alternative to directly investing in physical 
 and futures-based crypto funds. Similarly, the ease 
 of investing in equity funds provides yet another 
 potential gateway to the crypto market. These and 
 other similar developments in this space will only 
 accelerate as the space gets more integrated with 
 the traditional financial system. 

 Final Thoughts 

 2021 was a breakthrough year for the crypto 
 industry as the institutional participation in the space 
 grew to new highs, nowhere has this been more 
 evident than in the crypto fund space, which has 
 seen an unprecedented wave of interest, as can be 
 seen by all the activity in this past year. With Q1 
 2022 still showing sustained interest in the space, 
 we can continue to expect that this trend will 
 continue as more and more investment vehicles are 
 made available worldwide. 

 Similarly, the overall fund market will continue to 
 grow as more funds become available, with various 
 traditional financial institutions pushing into the 
 space like  VanEck  . The current issuer market is due 
 for disruption as more established fund providers 
 push into this new industry due to the high demand 
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 and interest among investors the industry is 
 generating. 
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 MoonPay Company 
 Intelligence 

 Quick Take 

 ●  $555mm Nov-21 Series A at a $3.4bn 
 valuation 

 ●  �$2.0bn in transaction volume since 
 inception 

 ●  �160 Supported Countries; �80 Supported 
 Cryptocurrencies; �30 Fiat Currencies; �250 
 Partner Integrations 

 Company Snapshot 

 Founded in 2018, MoonPay is a digital asset 
 Infrastructure-as-a-Service provider. Their 
 non-custodial platform provides clients with payment 
 solutions that bridge the gap between traditional 
 services (e.g., Apple Pay, Google Pay, debit & credit 
 cards) and digital assets. 

 Launched at a time when there were few mobile 
 crypto wallets within the Apple and Google app 
 stores eco-systems, CEO Ivan Soto-Wright saw an 
 opportunity with Bitcoin.com’s solution to purchase 
 Bitcoin directly on the website. He sought to build an 
 API for clients to be able to buy directly and 
 transition crypto assets to wallets. He realized it was 
 necessary to build integrations with every single 
 on-ramp. With the goal of reducing friction and 
 creating a seamless customer experience, MoonPay 
 was born. 

 Product & Technology Overview – Infrastructure On 
 and Off-Ramps 

 MoonPay’s flagship product is an IaaS payment rail 
 optimizing for seamless connectivity between digital 
 assets and traditional payment methods. MoonPay’s 
 team saw that one of the barriers to entry for many 
 non-crypto native users was the process of buying, 
 selling and interacting within the ecosystem. Many of 
 MoonPay’s partners encountered difficulties 
 onboarding customers, meeting their desired 
 payment expectations and increasing engagement. 
 With MoonPay, clients can bring cryptocurrencies to 
 a wider spectrum of end markets and users. 

 “Connectivity means possibility. Our partnership with 
 MoonPay has made it much easier to open up the 
 crypto world for mainstream users, offering them 
 fast, easy and highly-secured fiat-crypto transfer 
 options. Let's bring cryptocurrencies to the masses.” 

 – Sheldon Xia, CEO of Bitmart 
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 MoonPay’s user-friendly interface widget provides 
 first-time and veteran users with an easy-to-use 
 platform. Part of this is driven by its direct hosting on 
 a MoonPay domain which simplifies the client and 
 end-user experience. The widget is powered by 
 MoonPay’s own in-house API solution. 

 In addition to simplifying the initial purchase of digital 
 assets, MoonPay provides KYC services to maintain 
 the stringent and dynamically changing regulatory 
 requirements. As a payment layer, MoonPay’s 
 anti-fraud solution protects clients from fraud and 
 chargebacks with an AML monitoring system, �50 
 in-house support staff. 

 “With MoonPay, it’s simpler, safer, and faster for our 
 customers to buy and sell cryptocurrency through 
 the Bitcoin.com wallet. From the customer’s 
 standpoint, the purchase journey is incredibly 
 intuitive. Our volumes are higher than ever before 
 and growing consistently, month-on-month.” 

 – Dennis Jarvis, CEO of Bitcoin.com 

 MoonPay’s broad list of supported assets 
 complements its dedication to bridging between fiat 
 and digital assets. With support for Visa, Mastercard, 
 Apple Pay, Google Pay, Samsung Pay, SEPA, Faster 
 Payments, Wire Transfers, Open Banking and ACH, 
 MoonPay remains flexible to complement client’s 
 needs and pre-existing business model. Finally, 
 MoonPay’s widget provides additional services like 

 zero-fee campaigns to incentivize onboarding, 
 sign-ups and drive conversion. 

 Product & Technology Overview – NFT Checkout 
 Rails 

 MoonPay’s NFT Checkout Solution is the first 
 payment integration that enables credit and debit 
 card checkout. 

 Following the NFT market’s growth last summer, 
 MoonPay’s NFT Checkout simplifies and demystifies 
 the buying and selling of NFTs across end market 
 users. Similar to its buy and sell widget, MoonPay’s 
 NFT platform aims to expand client conversion and 
 help to further monetize existing users. 

 NFT Checkout supports Ethereum, Polygon, Flow, 
 Solana and Tezos while integrating with major card 
 providers and traditional payment systems. MoonPay 
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 classifies the NFTs as “digital goods” to ensure 
 higher card approval metrics. 

 In addition to the NFT checkout widget, MoonPay 
 launched a white-glove concierge service to assist 
 high-net-worth individuals purchase NFTs. The 
 Concierge Service provides MoonPay an avenue to 
 build brand equity and publicity through association 
 with high-profile celebrities. 

 While the Concierge Service has been cited as 
 providing purchasing services at a significant 
 premium, the white glove acquisition process’s target 
 market reflects individuals who either do not have 
 the time or the knowledge to purchase on their own. 
 Moreover, interacting with platforms like OpenSea 
 involves a time-intensive process that often requires 
 the �9 step process previously mentioned in this 
 report as well as having to custody the purchased 
 asset. MoonPay's purchase premiums stem from 
 their concierge purchasing and then sending directly 
 to a custody provider in the client's name. 

 Organizational & Funding Overview 
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 Founded by CEO Ivan Soto-Wright in 2018, Ivan 
 previously founded Saveable, a fintech R&D lab 
 based in London. Saveable was acquired in 2018 by 
 Plum. Ivan is also the founder and general partner at 
 venture capital fund HODL.vc. Ivan graduated from 
 The George Washington University Phi Beta Kappa 
 with a B.S. in Economics. 

 Co-founder and CTO Victor Faramond further 
 collaborates with Ivan as the Head of Engineering at 
 HODL.vc. Victor brings prior engineering expertise 
 from his time at SaaS-based Skello and Apple. Victor 
 completed his Masters in Mathematics and 
 Computer Science from CPE Lyon in 2017. 

 Holding dual roles as Chief Operating Officer and 
 Chief Financial Officer, Max Crown was the prior CFO 
 of Kamua, a YouTube to Instagram, Facebook and 
 Snapchat story converter. Max holds an MBA from 
 Columbia Business School and London Business 
 School with a B.S. in Business Studies from Cass 
 Business School. 

 Chief Growth Officer and Interim Chief People Officer 
 Zeeshan Feroz previously served as the CEO of 
 Coinbase UK from 2017 until 2020. He brings prior 
 FinTech payments experience from his time as the 
 Global Head of Payments at Tilt.com. Zeeshan holds 
 a Masters in Advanced Computing from King’s 
 College London and a B.S. in Business Information 
 Systems and Information Technology from Middlesex 
 University. 

 In November 2021, MoonPay announced its 
 $555.0mm Series A led by Tiger Global and Coatue 
 Management at a $3.4bn valuation. 

 Strategy Overview 

 MoonPay’s strategy since inception has been 
 decreasing the hurdles and friction within the digital 
 asset ecosystem. While the past two years have 
 seen rampant acceleration within the sector, crypto 
 needs IaaS rails to continue driving adoption and 
 growth within the space, particularly when trying to 
 draw in first-time customers and institutions. 

 IaaS and more broadly Software-as-a-Service �SaaS� 
 business models enable operators to scale to meet 
 demand while maintaining costs and proper capital 
 structure. The high recurring revenue model and 
 scalability make SaaS firms attractive to outside 
 investors and public markets given that their 
 fundamental finances are more predictable. Layering 
 in low-cost marketing strategies like MoonPay’s 
 zero-fee campaigns creates a sticky and loyal 
 customer base to drive future growth. Moreover, the 
 loyal customer base is ripe for cross-pollination when 
 launching new segments and products, similar to 
 how MoonPay rolled out its NFT platform post 
 flagship widget product. 
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 MoonPay has multiple revenue avenues with the 
 institutional-grade offering, per transaction fees and 
 API fees. 

 In addition to its SaaS business model, MoonPay 
 employs a branding and marketing strategy through 
 its high visibility partnerships with digital asset 
 peers, crypto-influenced firms and celebrities. 

 A key aspect of MoonPay’s strategy is its customer 
 partnerships. Each partnership helps grow 
 MoonPay’s brand equity and presence within the 
 market. 

 Its NFT Checkout and Concierge products also 
 illustrate their advantage in leveraging celebrities' 
 pre-existing influence to drive further adoption of its 
 platform. Whether or not MoonPay is airdropping 

 celebrities blue chip NFTs from collections like Bored 
 Ape Yacht Club as a marketing and branding strategy 
 remain in question.  The Verge  outlined the distinction 
 between celebrity and influencer sponsors 
 promoting NFTs on Twitter and other social media 
 platforms. Further  rumors  emerged on Twitter 
 surrounding whether or not the celebrities actually 
 bought the NFTs. 

 "So basically MoonPay concierge works like this... 
 MoonPay sees value in creators and NFTs. They 
 want to help bring NFTs to the masses through 
 creators and cultures, so they gift some Apes to 
 artists who they feel will bring positive energy to the 
 eco-system and mass adoption" 

 –  BLONDISH, Discord Member 

 Ivan Soto-Wright has reaffirmed that concierge 
 clients are invoiced and complete payment for the 
 full amount. 

 “There’s no interrelationship with the collection. 
 These people are coming to us independently and 
 saying they want to buy something, and the 
 concierge facilitates that” 

 – Ivan Soto-Wright, CEO of MoonPay 

 Whether or not the rumors are valid, MoonPay's 
 celebrity partnership strategy has worked three-fold 
 by fueling interest in MoonPay, crypto and NFTs. 
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 MoonPay has penetrated 160 countries across the 
 Americas, Europe, Africa and East Asia. 

 Outlook and Risks 

 MoonPay has been profitable since launching in 
 2019. Estimates indicate they achieved a �$150mm 
 annual revenue benchmark last year after trading 
 volumes 35.0x’d from 2020 levels and MoonPay hit 
 �7.0mm customers. Coupled with the positive 
 financials, MoonPay plans to eventually go public. 

 “We have aspirations eventually to be a public 
 company” 

 – Ivan Soto-Wright, CEO of MoonPay 

 While public peer Coinbase is trading at �$190, a 
 ��45%� decline from its $350 per share IPO price, 
 Wall Street remains bullish, with �70% of brokers 
 holding a buy rating through the last three months. 
 MoonPay’s SaaS business model represents an 
 alluring opportunity for Wall Street investors, 
 particularly with SaaS veterans like Thoma Bravo 
 launching crypto funds. Soto-Wright opined that 
 MoonPay is well-positioned and prepared for a 
 potential downturn by hedging with which specific 

 assets and segments within the crypto ecosystem to 
 focus on. 

 “In the same way that telecoms got disrupted by 
 voice over IP (internet protocol), we think, over time, 
 financial services and all these different applications 
 will be disrupted by the blockchain” 

 – Ivan Soto-Wright, CEO of MoonPay 

 While MoonPay’s long-term view is shared by many 
 market participants and developers, the regulatory 
 and competitive risk environment remains dynamic. 
 For example, MoonPay is often hailed as the “PayPal 
 of crypto.” As an incumbent payments service 
 provider, PayPal’s resources and market penetration 
 could pose a significant risk. At the moment, PayPal 
 users can purchase and sell digital assets as well as 
 use them to pay at check-out across supported 
 platforms and websites. In addition, PayPal’s 
 acquisition of Curv differs from MoonPay’s 
 non-custodial solution. 

 However, MoonPay’s strategy and product remain 
 differentiated. While PayPal’s solution provides a 
 walled-garden approach that limits customers’ 
 control over their assets, MoonPay’s is non-custodial. 
 Furthermore, incumbents’ reliance on inorganic 
 growth fueled by M&A to catch up to rapidly 
 developing digital asset native firms remains in 
 question. MoonPay’s strong fundamental finances 
 and ability to simplify historically cumbersome 
 web3.0 processes have produced a robust track 
 record. Ultimately, The Block Research believes both 
 crypto native and incumbent firms that are able to 
 adapt and partner together to further bridge 
 traditional finance and web3.0 will come out ahead. 
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 Foundry Company 
 Intelligence 

 Quick Take 

 ●  A subsidiary of the Digital Currency Group, 
 Foundry provides various institutional-grade 
 services within the digital asset mining and 
 staking industry 

 ●  Foundry has put in tremendous effort in 
 fostering the North American mining 
 ecosystem, deploying close to $500 million 
 into the North American mining space and 
 managing the Foundry USA pool which 
 currently has the largest market share based 
 on the Bitcoin hash rate 

 ●  Foundry plans to continue building out its 
 proof of stake infrastructure and utilize 
 Foundry Labs to expand into application layer 
 development 

 Company Snapshot 

 2021 was a key year for the decentralization of 
 Bitcoin mining and the growth of the North American 
 mining power. China’s mining crackdown last May 
 provided a break for the Chinese dominance in the 
 mining industry, leaving room for other global players 
 to grow their market share. At the center of this 
 aggressive growth was Foundry, a U.S.-based 
 company with a mission of empowering a 
 decentralized infrastructure for a digital world. 
 Foundry provides various institutional-grade services 
 within the digital asset mining and staking industry. 
 As a subsidiary of the Digital Currency Group, 
 Foundry seeks to leverage the DCG network to 
 partner with other portfolio companies and enhance 
 its service offerings. One of the most active investors 

 in the blockchain space, DCG currently invests in 
 over 160 companies, including companies such as 
 Grayscale and Genesis. Foundry’s initial launch 
 included three main services: �1� equipment 
 financing, �2� mining advisory services and �3� 
 Foundry Labs. Aligned with Foundry’s mission, these 
 services were to provide capital and institutional 
 support for the growing mining industry. In 2021, 
 Foundry continued to release new services, 
 expanding its scope in the cryptocurrency mining 
 industry. Foundry’s Proof of Work services currently 
 include Foundry USA Pool, Miner Treasury 
 Management �Genesis access for pool users), 
 Equipment Financing, Mining Advisory Services and 
 FoundryX. Foundry’s Proof of Stake services include 
 Staking as a Service and Foundry Labs. Foundry has 
 deployed close to $500 million into the North 
 American mining space through self proprietary 
 mining and its equipment financing business. 

 Product & Technology Overview 

 Equipment Financing 

 Foundry provides mining equipment financing to 
 facilities in North America and aims to expand its 
 services globally. With Foundry’s equipment 
 financing, miners are able to use their machines as 
 loan collateral to obtain additional capital to improve 
 their business operations. This loan has a single 
 customer minimum of $1 million and a maximum 
 based on the customer’s credit. The loan term can be 
 12 or 18-month, with a variable interest rate on the 
 equipment financing, plus a risk premium per 
 machine depending on the customer’s credit. The 
 LTV of this loan can range from 50 - 80%, meaning 
 miners can get a loan to cover 50 - 80% of the 
 equipment purchase cost, excluding tariffs and 
 shipping fees. Foundry also noted that it leverages 
 its relationship with leading manufacturers in the 
 space to help the miners vet and procure the right 
 equipment. With expertise built through self-mining, 

 173 



 174  Latest Research & Analysis  May  2022 

 Foundry can also tailor every deal to the specific 
 needs of each client. Foundry’s clients include Core 
 Scientific, Compute North, Bitfarms, Hut 8, and Hive. 

 Mining Advisory Services 

 Foundry’s mining advisory services targets 
 institutions and individuals looking for potential entry 
 into the mining space or seeking ways to optimize 
 their current operations. Current service offerings 
 include �1� strategy and business development, �2� 
 deployment, �3� turnkey hardware procurement �4� 
 market intelligence & networking. Potential 
 non-crypto native clients include firms with power 
 generation assets, publicly traded entities, 
 nation-states and sovereign wealth funds. As shown 
 in the below graphic, many energy companies with 
 power generation assets have already entered the 
 bitcoin mining space and are rapidly growing their 
 capacity in 2022. Mike Colyer, CEO of Foundry, 
 noted that he also expects government agencies to 
 join as bitcoin mining businesses mature - “if a 
 country has a competitive advantage in cheap 
 electricity, Bitcoin mining is a way for them to 
 capitalize on it and diversify their economies.” 

 Source: The Block 

 Foundry USA Pool 

 When we started, we were just hoping to 
 break into the top 5. For the last 6 - 7 years, 
 the top 5 - 6 pools have all been Chinese. It 
 is pretty important for us to be servicing the 
 large North American miners, especially the 
 publicly traded miners  - we wanted to give 
 them a transparent, trusted pool that they 
 could feel safe about mining  . We KYC 
 everyone into the pool, guarantee the 
 payouts; we’ve provided a lot of security 
 measures for the miners. We also got our 
 SOC 2 type 1 compliance pool. We believe it 
 is important to build that transparency and 
 trust with the mining community. 

 - Mike Colyer, CEO, Foundry 

 Source: Foundry 

 Foundry currently runs the Foundry USA Pool, which 
 is a U.S.-based institutional-grade mining pool.  Last 
 March  , Foundry opened its Foundry USA Pool to the 
 public with Blockcap as its first institutional mining 
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 client. Prior to this public launch, Foundry was in 
 private beta mode since October 2020, mining over 
 780 BTC  . Steadily growing since then, Foundry USA 
 Pool is currently the largest pool in the world, 
 representing �21% of Bitcoin's network hash rate 
 (based on the  7-day-moving-average hashrate  ). 

 Mining on a pool that is  made and based 
 completely in the US, and offers 
 institutional miners payouts at par with the 
 world’s biggest pools  was an obvious choice 
 on our mission to make North America a 
 global hub for digital-asset mining. 

 - Darin Feinstein, Executive Chairman, 
 Blockcap 

 Foundry also offers miner treasury management 
 services for its pool users by utilizing features 
 provided by Genesis. Also a DCG company, Genesis 
 offers digital currency prime brokerage services to 
 institutional clients. 

 Priority access to Genesis: 

 ●  Seamless Liquidation Services 
 ●  Custody Services 
 ●  Bitcoin Collateralized Lending 
 ●  Yield on BTC Holdings 
 ●  Derivatives Products at Different Stages of 

 the Mining Cycle 

 In terms of fees, Foundry noted that Foundry USA 
 Pool has a clear and transparent pricing model for its 
 institutional miners, and miners can further reduce 
 the cost by utilizing select Genesis services. 

 FoundryX 

 Launched in  December 2021  , FoundryX is a 
 U.S.-based secondary marketplace for 

 cryptocurrency mining machines. FoundryX aims to 
 serve mid-to-large-sized miners with a minimum 
 order size of 50 units. Foundry noted that this 
 marketplace has been operating behind the scenes 
 in 2021 and has had sales of over $125 million from 
 customers in the U.S., Canada and Norway. The 
 company also highlighted its strong relationship with 
 key players in the industry - a network of 200� 
 buyers and sellers, including public mining 
 companies, family offices and energy companies. 
 Many mining manufacturers have high order 
 minimums and large deposits that complicate the 
 process of purchasing mining equipment. Foundry 
 believes FoundryX can provide a more accessible 
 solution for miners by lowering its order minimum 
 and providing flexible payment options. 

 Staking as a Service 

 Foundry launched its staking business to the public 
 last November  . Previously, Foundry has been staking 
 internally for DCG since the summer of 2020. This 
 new service is catered towards institutions, providing 
 custom validator solutions for institutional needs 
 along with its general staking service. Foundry 
 currently supports 20 protocols and is looking to 
 support upwards of 30 protocols by the end of the 
 year. The staking service is on track to have $1 billion 
 of staked assets in Q2 2022. Foundry’s staking 
 service clients include venture capital funds, 
 exchanges, hedge funds, custodians and wallet 
 providers. 
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 Source: Foundry 

 Source: Foundry as of April 8, 2022 

 Foundry Labs 

 Foundry Labs supports protocols with their staking 
 needs, creating the right infrastructure for each 
 protocol. Below lists out the key focus areas for 
 Foundry Labs: 

 ●  Research and Development / Playground 
 ●  Incubating the next protocols for staking 

 business 
 ●  Brainstorming and prototypes of next 

 possible product lines 
 ●  Productizing existing areas of the business 

 �Cloud, etc.) 
 ●  Exploring new protocols and projects for DCG 

 investment 

 Strategy Overview 

 We want to  empower decentralized 
 infrastructure  in the new digital economy, 
 and our work will  support the development 
 and growth of mining operations — 
 particularly in North America  . We are a 
 business built by miners for miners, and we 

 are partnering with entrepreneurs who share 
 our mission of advancing the industry and 
 creating a decentralized mining ecosystem. 

 - Mike Colyer, CEO, Foundry 

 In 2022, Foundry will be focused on building out its 
 proof of stake infrastructure - significant investments 
 have been made to acquire engineering talent and 
 PoS infrastructure. The company seeks to become a 
 reliable independent staking provider for large 
 institutions. Many staking companies have been 
 acquired by exchanges, and Foundry believes that it 
 is going to be important for the company to maintain 
 its position as an independent staking partner for 
 institutional clients. Foundry also believes financial 
 institutions will experience a demand for an 
 institutional-grade staking solution for their customer 
 base in the next 24 months. Foundry will seek to 
 partner with these institutions and provide the 
 proper back-end service. 

 For Proof of Work services, Foundry will continue to 
 work closely with Genesis to help miners manage 
 and monetize their Bitcoin, such as trading 
 derivatives, lending, and planning liquidation 
 strategies. The company will also focus on working 
 with energy companies, helping them build a good 
 foundation as they transition into the Bitcoin mining 
 industry. Foundry believes energy companies will be 
 the biggest miners in the future. Foundry expects 
 more nation-states to start building a strategy 
 around Bitcoin mining as well. 

 �DCG� asked me to build the business 
 thinking in terms of decades  - not worried 
 about what is happening this month or this 
 quarter or even this year. It is about what do 
 we have to do to move this industry forward 
 for the long term and that’s an exciting 
 position to operate from as it  gives us a lot of 
 freedom and allows us to make the right 
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 investments as we think long term.  Our goal 
 is not to become the biggest miner - our goal 
 is to move the industry forward and this 
 allows us to make the right decisions to 
 benefit everyone. 

 - Mike Colyer, CEO, Foundry 

 In terms of competitive edge, Foundry noted that its 
 differentiating factor is its relationship with DCG. By 
 operating as a subsidiary of DCG, Foundry is able to 
 focus solely on execution without having to spend 
 time on raising capital. Foundry is also able to utilize 
 DCG’s institutional expertise and market intelligence, 
 forming helpful partnerships with other DCG 
 companies. Foundry partners with Genesis on a daily 
 basis as there is a large amount of client overlap and 
 their service offerings closely align. Foundry also has 
 a close collaboration with Grayscale, Luno, and DCG. 
 With this support, the company is able to focus on its 
 goal of “building out the mining ecosystem in North 
 America and moving the industry forward.” 

 Aligned with this stance, the company does not view 
 other publicly traded mining companies as 
 competitors. Although Foundry is involved in mining, 
 many mining companies reach out to Foundry as 
 customers, forming a relationship that is more 
 collaborative than competitive. In terms of the mining 
 pool space, Foundry’s competition will continue to be 
 the top Chinese pools. 

 For equipment financing, current competitions 
 include NYDIG, Galaxy Digital, Celsius, BlockFi and 
 other traditional financial institutions. Foundry also 
 noted that potential competition would be the 
 traditional equipment financing companies that 
 currently finance construction equipment in other 
 industries. Yet, as these companies look to enter the 
 bitcoin mining industry, they are reaching out to 
 Foundry for industry expertise and Foundry is happy 
 to help them navigate this path. 

 If we can get those mainstream companies 
 investing in bitcoin mining, we’ve won. That is 
 a victory for the miners. If we can get access 
 to cheap capital to continue to build out the 
 bitcoin network, we’ve won. So we don’t 
 consider them as competitors - we are 
 helping them get into the space. 

 - Mike Colyer, CEO, Foundry 

 For a longer-term vision, Foundry is utilizing Foundry 
 Labs to expand into application layer development. 
 Foundry Labs is currently experimenting with layer 2 
 projects, looking for ways to bridge the crypto space 
 to the traditional world. With its current success in 
 building out the infrastructure, Foundry noted it 
 would like to expand its scope and help start building 
 applications and businesses on top of that, looking 
 into sectors like NFTs and gaming. 

 With Foundry Labs, we are starting to build 
 out the competency to build on top of the 
 layer ones,  build applications that traditional 
 companies would use to connect with the 
 crypto space, utilizing blockchain 
 technology to solve real-world problems  . 
 We are super interested in figuring out how to 
 build some of those bridges. We are going to 
 experiment with different things to start 
 building that competency and expertise so 
 that  when these traditional companies are 
 ready, we will be ready to help bring them 
 into this new digital world  . 

 - Mike Colyer, CEO, Foundry 

 Organizational Overview 

 Mike joined Foundry as its founding CEO in October 
 2019. Prior to Foundry, Mike led business 
 development at Core Scientific, which is now North 
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 America’s largest cryptocurrency hosting company. 
 Mike has spent the last 5 years navigating the 
 large-scale mining space, building strong 
 relationships with key industry participants. Prior to 
 joining the crypto space, Mike was an operational 
 and commercial executive for manufacturing and 
 distribution firms for more than two-decade. Other 
 members of the management team are shown below. 

 Source: Foundry 

 Founded in 2019, Foundry is currently a subsidiary of 
 the Digital Currency Group �DCG�. DCG announced 
 Foundry as its wholly-owned subsidiary in  August 
 2020  and committed to a $100 million investment in 
 Foundry through 2021. The company is 
 headquartered in Rochester, New York. Growing from 
 a team of 10 in October 2020 to a team of 115 in 
 January 2022 �1050% growth), Foundry is continuing 
 to rapidly expand, looking for additional talents in 
 crypto research and staking, software development, 
 networking, bitcoin mining operations and more. The 
 team noted plans to double the current headcount in 
 the next 12 months. 

 Source: Foundry 

 Outlook & Risks 

 2021 was a key year for decentralization in the 
 Bitcoin mining industry. Historically, China has been 
 the strongest player in the mining industry due to 
 cheap energy, low overhead cost and proximity to 
 major manufacturers. This dominance was disrupted 
 last May when the Chinese government enforced 
 tough mining regulations, forcing miners in China to 
 relocate overseas or mine at a smaller scale with 
 GPUs. 
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 Source: The Block 

 Causing nearly a 50% drop in Bitcoin’s hash rate from 
 May to July, China’s mining crackdown provided 
 massive growth opportunities for its foreign 
 competitors. There were infrastructure booms in 
 North America, Russia, Central Asia and Europe. In 
 the second half of 2021, at least 12 public and 
 private mining companies raised between $50 million 
 to $650 million. The shift in market dominance is 
 already evident - by last October, North America 
 became the largest hub for Bitcoin mining operations 
 and businesses. As aforementioned, Foundry USA 
 pool also became the largest pool by the hash rate in 

 2022, surpassing its Chinese competitors AntPool 
 and F2Pool. The mining industry is moving towards a 
 more geographically decentralized path, with more 
 global growth expected in 2022. 

 In 2022  , major Chinese Bitcoin miner makers 
 �Bitmain, MicroBT, Canaan, and AGM Group) 
 collectively have over 1 million units of ASIC miners 
 scheduled for order and delivery to institutional 
 buyers whose mining operations are mostly based in 
 North America. As such, mining companies are 
 looking to expand their mining capacity with 
 additional capital they raised, and this growth will 
 become more prominent in 2022. There are, 
 however, some caveats in achieving full capacity 
 with the scheduled orders due to factors including 
 potential shipment delays, power capacity 
 construction limits and Bitcoin price volatility. 

 With inventory in the U.S., rapid shipping, and 
 guaranteed future pricing/delivery, FoundryX can be 
 an attractive option for American mining companies 
 that want to reduce the logistical issues arising from 
 interacting with the Chinese manufacturers directly. 
 The Chinese manufacturers also benefit from this 
 relationship as they get to leverage Foundry’s North 
 American network and expertise to reach more 
 clients. As Chinese miners expand operations 
 globally and new players join the industry, demand 
 for FoundryX’s service should increase as well. 
 Foundry noted the challenges of handling the 
 logistics of getting the machines into the country 
 and how the company can be a trusted counterparty 
 to streamline the process for the institutional level 
 miners. Foundry also believes it can provide a lot of 
 benefits for miners who already have a pre-existing 
 relationship with the Chinese manufacturers in terms 
 of helping them manage cash flows, equipment 
 procurement, pricing and other logistics. 
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 Foundry’s understanding of the mining 
 industry and DCG’s full support have made it 
 a  key partner in our expansion across North 
 America in the past year  . We plan to 
 continue collaborating with Foundry as we 
 focus on increasing our global market share. 

 - Jordan Chen, COO, MicroBT 

 Through Foundry’s work and the financial 
 support of our end customers, we have been 
 able to ship a significant number of machines 
 into the US this year.  Foundry’s 
 institutional-grade services for North 
 American businesses and its team’s 
 expertise  have played a key role in making 
 this happen. We look forward to working 
 closely with Foundry to reach even more 
 customers and provide an even better 
 experience to them. 

 - Su Ke, Global Sales and Marketing Director 
 of Antminer, Bitmain 

 Besides the logistical constraints, another key risk in 
 the mining industry includes Bitcoin price volatility. 
 Many mining companies are getting highly leveraged, 
 and if the cash flow is not being properly managed, 
 they might not be able to survive through the 
 potential bear market. Based on publicly announced 
 machine orders, it is estimated that miners need $3 
 billion throughout 2022 to complete their purchases. 
 It will be interesting to see how this situation plays 
 out in the next 12 months. 

 In terms of technological development, Foundry 
 highlighted the importance of immersion mining for 
 the future of mining. With immersion mining, the 
 chips are placed into non-conductive liquid 
 immersion coolants instead of being air-cooled. This 
 technology will allow for a more efficient system and 
 also allow miners to be deployed in more locations. 

 Although the initial setup is more expensive, the 
 immersion cooling setup manages heat and noise 
 more effectively and helps extend the lifespan of the 
 machines. 

 I believe  immersion mining will be the future 
 of mining  . This solution  eliminates all the 
 noise and a lot of the environmental risks to 
 the mining operations  . Just a more efficient, 
 sustainable solution for the long term. 

 - Mike Colyer, CEO, Foundry 

 2021 was a year of explosive growth in the staking 
 industry. The total market capitalization of top PoS 
 assets reached $728 billion �571% YoY growth) and 
 $15 billion in annualized staking rewards �939% YoY 
 growth). 25 PoS assets were included in the top 100 
 assets by market capitalization, with five of them 
 making the top 10 assets. 

 Source: Staked 

 With the explosive growth of PoS blockchains, many 
 companies started to tap into the opportunities in 
 the staking business. As noted in The Block’s  Digital 
 2022 Outlook  , Coinbase’s Quarterly Staking Revenue 
 in 2021 grew from $3.3 million to $81.5 million over 
 the span of a year. The exchange also made two 
 major staking acquisitions that signal its dedication 
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 to strengthen this arm of its business �Bison Trails 
 and Polychain Labs for an estimated $80 million and 
 $160 million, respectively). Coinbase Cloud 
 (previously Bison Trails) had $30 billion in assets 
 staked in 2021. Staking competitors such as Figment 
 and Chorus One are also managing $6�7 billion in 
 staked assets each. As such, the staking industry 
 has been rapidly growing to catch up with the mining 
 industry, expecting more growth and increased 
 competition in the future. 

 Foundry was able to build a strong position in the 
 Bitcoin mining industry, currently running the largest 
 mining pool and maintaining good relationships with 
 manufacturers and other key players in the space. 
 With good brand equity, Foundry will be a key player 
 that traditional institutions will reach out to when 
 looking for a way to enter this space. Relative to the 
 mining business, the staking business is more 
 community-oriented, requiring the companies to 
 attract users who will deploy capital to the 
 company’s pool. The institutional relationship 
 Foundry has built with its bitcoin mining business 
 should provide leverage in Foundry’s expansion into 
 the staking business. Yet, with many large 
 exchanges and pre-existing staking players in the 
 field, it will be interesting to see how Foundry 
 continues to penetrate this market. 
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 OpenSea Company 
 Intelligence 

 Quick Take 

 ●  Founded in 2017, OpenSea is a decentralized 
 peer-to-peer marketplace for NFTs, covering 
 a wide range of digital assets from art, game 
 items to music 

 ●  OpenSea experienced explosive growth in 
 2021, with transaction volume increasing over 
 600.0x and $423 million cumulative funding 
 raised in less than twelve months – OpenSea 
 is currently valued at $13.3 billion 

 ●  Improving user experience has been a 
 persisting issue for OpenSea, and the team 
 plans to tackle this issue in 2022 by scaling 
 the team, focusing on safety and reliability 
 efforts, and accelerating the product 
 development 

 ●  OpenSea seeks to contribute to the NFT and 
 web3 ecosystem through its new investment 
 efforts – OpenSea ventures and Ecosystem 
 Grants program 

 Company Snapshot 

 Founded in 2017, OpenSea is the largest 
 peer-to-peer marketplace for user-owned digital 
 items. The NFT market started to gain traction in 
 August 2020 and peaked in the summer of 2021. 
 During this time, OpenSea was competing with Nifty 
 Gateway and Rarible until it became a clear market 
 leader in the summer of 2021. OpenSea’s transaction 
 volume in 2021 increased over 600x, and the 
 company hit unicorn status in July 2021. Even after 
 the NFT craze peaked in the summer, the company 
 received continued interest and support from 

 investors. As of its  $300 million Series C funding 
 round  this January, OpenSea is valued at $13.3 
 billion. OpenSea completed three funding rounds in 
 less than twelve months, raising $423 million in 
 cumulative funding. The company is planning to 
 deploy this capital to achieve its four strategic goals 
 for this year: �1� accelerating product development to 
 meet the needs of OpenSea’s growing community �2� 
 expanding OpenSea’s trust, safety and reliability 
 efforts �3� meaningfully investing in the NFT and 
 web3 ecosystem and �4� significantly growing the 
 OpenSea team. 

 Product & Service Overview 

 Source: OpenSea 

 OpenSea is a decentralized peer-to-peer 
 marketplace for NFTs, covering a wide range of 
 digital assets from art, game items to music. Users 
 can interact with the platform via web and mobile 
 (mobile app launched last September). In terms of 
 blockchain coverage, OpenSea currently supports 
 Ethereum, Polygon, Klatyn and Solana. 

 OpenSea currently has over 150 payment tokens 
 available - the core currencies on OpenSea are ETH, 
 WETH, SOL, USDC and DAI.  This April  , OpenSea 
 rolled out direct card payments on its platform 
 through MoonPay, making it easier for non-crypto 
 native retail users to transact with the OpenSea 
 marketplace. As noted by  MoonPay  , users can “pay 
 directly via Visa, MasterCard, American Express, 
 Apple Pay, Google Pay, among other methods, 
 without having to convert to specific 
 cryptocurrencies first.” This feature will be rolled out 
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 in phases to batches of users and will cover both 
 primary NFT sales and secondary trading. 

 OpenSea currently supports over a dozen wallets - 
 full list of wallets is shown below: 

 Source: OpenSea 

 In terms of marketplace fees, users pay a 2.5% 
 transaction fee on top of the blockchain gas fee. This 
 2.5% transaction fee goes directly to the company. 
 Creators on the platforms can set a royalty amount 
 up to 10%, meaning creators will earn revenue every 
 time their NFTs sell on OpenSea. OpenSea currently 
 offers a free NFT minting feature that removes the 
 upfront minting cost by transferring the NFT 
 on-chain only after the first purchase/transfer is 
 made. 

 In terms of offers, sellers have an option to offer their 
 NFTs at fixed prices or receive bids from buyers. For 
 offer negotiations, OpenSea allows sellers to create 
 separate counter offer listings for specific offerers 
 and provides offer strength calculations based on 
 the current floor prices of a collection. Users can 
 also set a minimum offer amount per collection to 
 avoid being spammed with lower bids. 

 OpenSea partnered with Adobe  last October  to 
 introduce Content Credentials to OpenSea users. 

 Content Credentials is a new tool that allows Adobe 
 users to connect their crypto wallets and verify their 
 creations at source, with their identity information 
 displayed to OpenSea buyers. Buyers are able to 
 check the Content Credentials to see if the NFT’s 
 origin address matches the wallet address that made 

 the work on Adobe Photoshop and do further due 
 diligence on the creation history of the NFTs. 

 as of April 15, 2022 (@rchen8, �NiftyTable) 

 Source: Dune Analytics 
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 Source: Dune Analytics as of April 15, 2022 (@rchen8, �NiftyTable) 

 Source: Dune Analytics as of April 15, 2022 (@rchen8, �NiftyTable) 

 Source: Dune Analytics as of April 15, 2022 (@rchen8� 

 Source: Dune Analytics as of April 15, 2022 (@rchen8� 

 Strategy Overview 

 2022 will be about building across four core 
 priorities: 1�  accelerating product 
 development  to ensure we’re meeting the 
 needs of our growing community, 2� 
 expanding our  trust, safety and reliability 
 efforts,  3� meaningfully  investing in the NFT 
 and web3 ecosystem,  and 4� significantly 
 growing our team. 

 - Devin Finzer, CEO and co-founder, OpenSea 

 Site Reliability Improvement 

 The OpenSea community has continued to flag site 
 reliability issues since last year. With the rapid 
 growth in the NFT sector, OpenSea struggled to keep 
 up with the user demand. Last August, OpenSea’s 
 team of 37 was handling 98% of combined NFT 
 volumes and was desperately hiring. As such, 
 maintaining a seamless user experience was 
 impossible for the OpenSea team and user 
 complaints still persist today. To start taking 
 effective measures against this issue in 2022, Devin 
 Finzer, the CEO of OpenSea, noted that the company 
 has set up internal goals. In terms of scaling the 
 team, OpenSea plans to expand its engineering team 
 to �200 people by the end of 2022. With these new 
 engineers, the company will focus on rearchitecting 
 the core platform to match future system demands. 
 Devin will personally oversee this effort. Along with 
 technological improvements, OpenSea aims to 
 reduce customer support times by doubling the 
 customer support team by the end of 2022. 
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 OpenSea’s Security Efforts 

 Source: OpenSea 

 Announced at NFT.NYC  last November  , OpenSea 
 launched a private NFT Security Group focused on 
 enhancing cross-platform safety. The group consists 
 of 24 companies listed in the above graphic - 
 membership to this group is invite-only for now. 
 Members of this private working group will 
 proactively share vulnerability reports prior to public 
 announcements and put in a collective effort to 
 come up with solutions before these vulnerabilities 
 start impacting the user base. The ultimate goal of 
 the group is to “safeguard users universally by 
 spreading awareness and fixes to other companies 
 and ecosystems in good faith.” 

 Other than participating in this private group, 
 OpenSeas also has a public bug bounty program for 
 individual security contributors. By partnering with 
 HackerOne in October 2021, OpenSea was able to 
 formalize and publicly release this program this 
 January. 

 Investing in the Future 

 This  February  , OpenSea announced two new 
 investment arms - OpenSea Ventures and Ecosystem 
 Grants. 

 A team led by OpenSea co-founder Alex Atallah, 
 OpenSea Ventures will “support the next generation 
 of founders building protocols, companies, teams, 
 and ideas that will power the future of open web3 
 economies.” 

 The company noted four main themes for 
 investment: 

 ●  The continued shift to a  multichain world  , 
 both for fungible and non-fungible items 

 ●  Creating and supporting  NFT-related 
 protocols 

 ●  Social and gaming projects  serving as 
 distribution mechanisms for crypto and NFT 
 elements 

 ●  The  emergence of NFT aggregators and 
 analytics  supporting activity on OpenSea 
 and other NFT marketplace platforms 

 Besides the strategic capital, target companies will 
 also have direct access to OpenSea’s leadership and 
 strategic/venture partners. OpenSea will also assist 
 with NFT security and improving NFT standards, 
 provide media exposure through guest blog posts, 
 and help foster connections with leading NFT 
 creators and OpenSea Ecosystem Grant recipients. 

 The Ecosystem Grants program shares a similar 
 focus as OpenSea Ventures but is geared towards 
 creators, developers and other community members. 

 The company noted three main categories for the 
 grant: 

 ●  Usability and tooling:  Improving the user 
 experience of buying, selling and transferring 
 NFTs, as well as tooling that empowers and 
 unlocks creativity for NFT creators 

 ●  Community Education:  Resources and 
 support to onboard and educate new users 
 to make NFTs and web3 more approachable 

 ●  Accessibility and inclusivity:  Creating a 
 space where all individuals have access to 
 the opportunity and promise of NFTs 
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 Ecosystem Grants will be distributed based on a 
 rolling selection process, looking at criteria like 
 project scope and relevance, potential impact, team 
 composition, long-term sustainability and speed 
 (initial execution within 2 quarters of grant receipt). 
 Alex also noted the review process would be as 
 transparent and interactive as possible. 

 Our long-term vision is to  empower creators 
 and communities of all kinds to achieve 
 economic independence in a new digital 
 economy.  While empowerment comes in 
 many forms, we believe that deeper 
 connections and collaboration among the 
 NFT community are crucial. 

 - Alex Atallah, Co-founder, OpenSea 

 Acquisition 

 Our teams share a vision that  NFTs will be 
 the cultural focal point of crypto's adoption 
 for years to come — and that vision can only 
 be realized if  using NFTs becomes easy & 
 delightful for the average person  . 

 - Devin Finzer, CEO and co-founder, OpenSea 

 This January  , OpenSea acquired  Dharma Labs  . 
 Dharma Labs is known for Dharma, a DeFi trading 
 application that allows users to seamlessly move 
 money from U.S. bank accounts to decentralized 
 exchanges. Dharma Labs and OpenSea share a 
 vision that NFTs will be a cultural focal point of 
 crypto’s public adoption. They plan to work together 
 to enhance the user experience in Web3 and NFT 
 ecosystems. Nadav Hollander, the co-founder of 
 Dharma, also joined OpenSea as the Chief 
 Technology Officer. He will focus on improving the 
 technical reliability and uptime of OpenSea products 
 and building web3-native mechanisms for engaging 

 with and rewarding the early and loyal OpenSea 
 community. 

 Organizational Overview 

 Source: OpenSea 

 Devin Finzer and Alex Atallah co-founded OpenSea, 
 launching OpenSea beta in December 2017. Devin is 
 currently the Chief Executive Officer of OpenSea. He 
 has a background in software engineering at Google 
 and Pinterest and sold his previous company, 
 Claimdog, to Credit Karma. Alex served as the Chief 
 Technology Officer of OpenSea and is currently 

 186 

https://opensea.io/blog/announcements/opensea-acquires-dharma-labs-welcomes-new-cto/
https://www.dharma.io/


 187  Latest Research & Analysis  May  2022 

 leading OpenSea Ventures. Alex was the CTO of 
 hostess.fm, which was acquired by Beatport in 2014. 
 He previously worked at Palantir building 
 cybersecurity products. 

 Nadav Hollander joined OpenSea as the Chief 
 Technology Officer when OpenSea acquired Dharma 
 Labs this January. Nadav was the co-founder and 
 CEO of Dharma Labs. He is a seasoned leader from 
 the early Ethereum community with ample 
 experience in building and launching products in the 
 DeFi space. As a CTO, he is planning to use his 
 crypto-native expertise to solve blockchain 
 complexities and improve the user experience for 
 mainstream consumers. 

 OpenSea hired Brian Roberts as its Chief of Finance 
 last  December  . Prior to joining OpenSea, Brian 
 worked as the CFO of Lyft for seven years - hired as 
 Lyft’s first CFO in 2014. He also served key corporate 
 finance roles in Walmart and Microsoft. 

 With a team of just seven people at the start of 2021, 
 OpenSea has been aggressively investing in 
 increasing the OpenSea team. For 2022, OpenSea is 
 planning to focus on hiring engineers and customer 
 support employees to improve its user experience. 
 OpenSea’s goal is to expand its engineering team to 
 �200 people by the end of 2022. Engineers will focus 
 on improving OpenSea’score architecture and 
 features related to enhancing the consumer 
 experience. For the customer support team, 
 OpenSea hired �6o individuals in January and plans 
 to double the team by the end of 2022. 

 Funding Overview 

 OpenSea completed its  $300 million Series C funding 
 round  this January with  Paradigm  and  Coatue  as the 
 lead investors. As stated in the strategic overview 
 section, this capital will be used to �1� improve 
 customer and community experience �2� accelerate 

 product development and user experience �3� 
 expand trust, safety and reliability efforts �4� make 
 meaningful community investments and �5� growing 
 the OpenSea team. 

 As of the latest round, OpenSea is valued at $13.3 
 billion - this new valuation is �9.0x OpenSea’s 
 previous valuation of $1.5 billion. OpenSea also had 
 two rounds of funding in 2021, raising more than 
 $123 million in cumulative funding. OpenSea raised 
 $23 million during its Series A  round in March 2021. 
 This round was followed by a  $100 million Series B 
 round  in July. Both rounds were led by a16z. With 
 three funding rounds completed in less than twelve 
 months and $423 million cumulative funding raised, 
 investors are showing continued interest and support 
 for OpenSea’s trajectory in the NFT and Web3 space. 

 Source: Crunchbase 

 Source: OpenSea 
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 Source: OpenSea 

 Competitor Overview 

 This  January  , NFT marketplace  LooksRare  went live 
 with a vampire attack on OpenSea. By launching the 
 LOOKS token and offering free tokens for OpenSea 
 users who traded more than 3 ETH between June 16 
 and December 16, LooksRare attempted to poach 
 users from OpenSea. Currently the  second-largest 
 marketplace  for NFTs, LooksRare seems to be a 
 potential threat to OpenSea. 
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 LooksRare positions itself as “a community-first NFT 
 marketplace that actively rewards traders, collectors 
 and creators for participating.” There are two forms 
 of rewards: staking rewards and trading rewards. 
 The marketplace charges a 2% fee on all trades 
 compared to OpenSea’s 2.5%. Unlike OpenSea, 
 LooksRare hands out 100% of the fees to those 
 staking the LOOKS token. LOOKS tokens are also 
 distributed to users when they buy/sell NFTs 
 (excluding private sales). Creators also get royalty 
 payments instantly at the moment of sale. In terms of 
 offerings, the LooksRare marketplace indexes all NFT 
 collections on the Ethereum blockchain. Users can 
 buy and sell NFTs in ETH and WETH. LooksRare 
 currently supports WalletConnect (check 
 WalletConnect registry  for the full list of wallets). 

 One notable issue for LooksRare is its enormous 
 wash trading volume, which distorts the trading 
 volume data. As noted in the  recent report  from The 
 Block, these wash traders are executing NFT trades 
 at astronomical valuations to get the trading 
 rewards, focusing on NFT collections with royalties 
 of 0% to increase their margins. 

 As shown in the NFT marketplace monthly volume 
 data, LooksRare did have explosive volume after its 
 launch in January, doubling the volume of OpenSea. 
 Yet, LooksRare trading volumes steadily decreased 
 by March and currently has a similar trading volume 
 as OpenSea. 

 Announced on  April 6th  , OpenSea recently 
 integrated Solana NFTs into its marketplace. It will be 
 interesting to see how the Solana-based NFT 
 marketplaces are affected by this new integration, 
 especially Magic Eden. With  �90% market share 
 (based on transaction volume), Magic Eden is the 
 largest player in the Solana-based NFT marketplace. 

 Besides new marketplace launches, many crypto 
 exchanges showed interest in expanding to the NFT 
 space as well. FTX.US launched a marketplace for 
 Solana-based NFTs  last October  . Binance also 
 currently offers Binance NFT. Many crypto 
 exchanges are launching NFT platforms to diversify 
 their product offerings and reduce potential bleeding 
 of profit coming from downward pressure on trading 
 fees. 

 In terms of upcoming launches, Coinbase announced 
 its Coinbase NFT waitlist  last October  . Coinbase NFT 
 will initially support Ethereum-based NFTs, with 
 plans to support more blockchains in the future. 
 Unlike the Coinbase exchange, the NFT platform will 
 utilize self-custody wallets and does not require 
 users to go through KYC checks with the exchange. 
 This  January  , Coinbase announced its partnership 
 with Mastercard to enable users to buy NFTs with 
 their debit/credit cards. With more than 2.5 million 
 users waitlisted within weeks, there is a clear 
 excitement in the space for this launch. It will be 
 interesting to see how Coinbase NFT performs once 
 it officially launches. 

 Outlook & Risks 

 Although the NFT craze of summer 2021 is over, 
 there is no doubt that NFTs will play a key role as a 
 consumer entry point to crypto in the future. 
 Traditional crypto hurdles still exist in NFT 
 marketplaces and removing those hurdles, such as 
 allowing direct credit card payment, will allow more 
 mainstream users to adopt NFTs. 
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 There are many tech companies planning to 
 integrate NFTs into their current offerings. TikTok 
 launched its own NFT collection  last September  , and 
 Twitter started to roll out NFT profile pictures  this 
 January  .  In March  , Meta CEO Mark Zuckerberg noted 
 Instagram's NFT integration in the upcoming months. 
 There are NFT projects attempting to add real-life 
 utility to its NFT, such as NBA TopShot’s  NBA All-Star 
 VIP Pass NFT  , which are 30 VIP pass NFTs that grant 
 unprecedented access to the next five All-Star 
 games. As such, NFTs have played a key role in 
 attracting public attention beyond the crypto-native 
 audiences and will prove to have more valuable use 
 cases in the future as the NFT industry continues to 
 develop. 

 In terms of risks, NFT attacks and platform bugs are 
 key concerns for OpenSea and other NFT 
 marketplaces. In  February  , OpenSea had millions of 
 dollars worth of NFTs stolen in a phishing attack. The 
 company also had a UI issue in  January  , which 
 triggered below-market price transactions that led to 
 huge losses for the NFT owners. 

 As a way of avoiding the Ethereum gas fee, OpenSea 
 users can move their NFTs to a different wallet 
 instead of submitting an on-chain transaction to 
 cancel their sell offer. Once the NFT is moved to a 
 different wallet, the sell offer is no longer available 
 on the OpenSea platform. The problem here is that 
 the sell offers are not actually canceled - once the 
 NFT is moved back to the original wallet, the sell 
 offer is live again and allows anyone to accept it. 

 To prevent this issue, OpenSea launched a new 
 listings manager for users to easily track and cancel 
 their listings. OpenSea also changed its default 
 listing duration from six months to one month and 
 started providing notifications to users when they 
 move an NFT with an active listing out of their wallet, 
 asking the users if they want to cancel the active 
 listing. As part of this effort, OpenSea also emailed 

 the users to cancel the old listings, but this public 
 announcement actually allowed more exploiters to 
 poach the NFTs. Submitting a transaction to cancel 
 the old listing exposed the details of the old offer, 
 and exploiters used frontrunning services to buy the 
 NFTs before the cancellation transaction went 
 through. 

 OpenSea also had an internal exploitation issue  last 
 September  when OpenSea’s Head of Product was 
 caught buying NFTs shortly before they were set to 
 display on the OpenSea front page. NFT compliance 
 and regulation are still very much a gray area, and 
 this scandal brings into question whether or not 
 NFTs can be treated as securities. This information 
 arbitrage scandal led to the resignation of the 
 executive and the implementation of new policies for 
 OpenSea employees: 

 ●  OpenSea team members may not buy or sell 
 from collections or creators while we are 
 featuring or promoting them (e.g., on our 
 home page) 

 ●  OpenSea team members are prohibited from 
 using confidential information to purchase or 
 sell any NFTs, whether available on the 
 OpenSea platform or not 

 Besides these deliberate exploitations, OpenSea had 
 issues that led to user capital losses as well.  Last 
 September  , a bug in the OpenSea marketplace led to 
 at least 42 NFTs getting sent to a burn address, an 
 address that nobody controls. Those NFTs were 
 worth a minimum of $100,000. 

 This March  , there was also a case of Bored Ape 
 Yacht Club NFT #835 being sold for 115 DAI�$115�. 
 The same owner also sold Mutant Ape #11670 for 25 
 DAI �$25� to the same buyer. It is unclear if this was a 
 deliberate hack or a costly mistake from the seller’s 
 side of misreading DAI as ETH. For the latter case, 
 the owner would’ve had to take an additional step of 
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 approving his or her wallet to be able to interact with 
 DAI, which suggests a case of a deliberate hack and 
 the owner’s wallet being compromised. Yet, the 
 buyer has a history of continuously placing bids in 
 DAI on multiple Bored Ape NFTs, which makes it less 
 likely that the buyer was specifically targeting the 
 victim. 

 In either case, one can agree that more efforts 
 should be put into ensuring user protection as the 
 NFT market continues to grow. As aforementioned, 
 OpenSea launched a private NFT Security Group 
 focused on enhancing cross-platform safety. 
 Hopefully, this collective effort will help build a 
 database of previous issues and help identify 
 platform flaws quickly, closing potential loopholes for 
 attacks in the future. 

 Other challenges OpenSea currently faces include 
 site stability issues and fraud prevention. 

 In terms of site stability, this is an issue Devin, the 
 CEO of OpenSea, highlighted as a critical 
 improvement area in his  January blog post  as well  - 
 “Consider this my commitment to you that we’ll 
 improve quickly, and that site stability will remain the 
 absolute top priority until we are performing at our 
 best. We need to do better and we will.” As stated in 
 the strategic overview, OpenSea hired a new CTO 
 and is planning to expand the engineering team to 
 properly scale the platform to meet all user 
 demands. OpenSea is also planning to double the 
 hire of the customer support team to reduce 
 response times. 

 Fraudulent listing is a common problem in 
 open-market, peer-to-peer marketplaces, and this 
 has been a problem in the OpenSea marketplace as 
 well. In this  January twitter thread  , OpenSea 
 revealed that �80% of its free NFT mints were 
 plagiarized, spam or fake. To make the creator 
 onboarding process easier, OpenSea introduced a 

 free minting feature called lazy minting in  December 
 2020  , which “allowed creators to make NFTs without 
 any upfront gas cost, as the NFT isn’t transferred 
 on-chain until the first purchase or transfer is made.” 
 The free minting feature was initiated with good 
 intentions but ultimately lowered the barriers for bad 
 actors by removing the upfront gas fee. 

 Thus, OpenSea made an  announcement  in January 
 about imposing a new rule that limited free minting 
 only to five collections of up to 50 NFTs each. After 
 some blowback from the community, OpenSea 
 immediately  reversed  this decision later that day.  As 
 such, it is difficult to come up with solutions that can 
 tackle the fraud issues without interfering with the 
 creative freedom within the NFT space. Finding the 
 appropriate balance between regulation and user 
 freedom will continue to be a subject of debate for 
 OpenSea and other NFT marketplaces. 

 This issue is linked to the Twitter NFT controversy as 
 well. The Twitter NFT profile could be set as any NFT 
 in one’s collection, not just verified collections. This 
 meant people could mint a plagiarized image of 
 someone else’s NFT and set it up as their own 
 Twitter NFT profile. OpenSea noted that it does not 
 plan to limit the profiles to verified collections, as 
 such limitation would not be supportive of the 
 broader NFT movement. Users can check if a 
 collection is verified in the details page, but no 
 further verification steps have been implemented. 

 OpenSea users were faced with the aforementioned 
 issues repeatedly last year. Even though the 
 OpenSea community expressed frustration, issues 
 continued to persist with no effective measures 
 taken. OpenSea continues to highlight the security 
 and stability of the platform as part of its 2022 
 strategic focus, but disappointed users will shift to 
 other marketplaces, such as LooksRare, if they don’t 
 see a clear improvement in the user experience. 
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 Marketplace user retention is driven by convenience 
 and seamless user experience more so than 
 customer brand loyalty. The NFT market is still in its 
 early stages and the current position of OpenSea can 
 be easily replaced with second-mover marketplaces 
 that provide improved services and better incentives 
 for its users. Thus, it will be crucial for OpenSea to 
 develop attractive products and features that 
 increase the switching cost of the users, providing 
 them with a clear incentive to stay with OpenSea 
 instead of its alternatives. 
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 Galaxy Digital Company 
 Intelligence 

 Quick Take 

 ●  Galaxy Digital provides a wide range of digital 
 asset financial services for institutions and 
 direct clients; the company currently has five 
 business lines: asset management, principal 
 investments, trading, investment banking and 
 mining 

 ●  Raising $500 million in convertible debt last 
 December, Galaxy Digital has been using this 
 new capital to fuel growth, especially on the 
 engineering side 

 ●  Galaxy Digital announced its $1.2 billion 
 acquisition of BitGo last May – integration 
 with BitGo will allow Galaxy Digital to become 
 the first global full-service financial platform 
 for institutional investors, but the acquisition 
 has been postponed until the completion of 
 Galaxy Digital’s domestication process 

 Company Snapshot 

 Founded by Michael Novogratz in 2018, Galaxy 
 Digital provides a wide range of digital asset financial 
 services for institutions and direct clients. The 
 company currently has five business lines: asset 
 management, principal investments, trading, 
 investment banking and mining. Galaxy Digital gains 
 direct market exposure by investing in digital assets 
 and companies in the space. The risk of this 
 exposure is mitigated by Galaxy Digital’s operating 
 business lines that provide service-based revenue 
 streams, reducing performance correlation with 
 digital asset prices. Galaxy Digital’s mission is to act 
 as “a bridge between the crypto and institutional 

 worlds,” developing products and services that can 
 satisfy fast-evolving client needs in the crypto 
 space. With the recent crypto bull market, Galaxy 
 Digital experienced growth in all of its business lines. 
 Galaxy Digital ended 2021 with a net comprehensive 
 income of $1.7 billion, which is a �345% YoY growth 
 from the 2020 net comprehensive income of $386 
 million. Due to the crypto market contraction earlier 
 this year, Galaxy Digital is expected to report a loss 
 of $110 million to $130 million for the first quarter of 
 2022, but the company’s operating business lines 
 remain profitable and are expected to continue the 
 growth in 2022. 

 Product & Services Overview 

 Asset Management 

 Source: Galaxy Digital 

 Galaxy Digital Asset Management �GDAM� currently 
 manages various investment products, which include 
 passive exposures, funds of funds, and interactive 
 ventures. The company also works with other 
 institutional partners to launch investment products 
 (i.e. CI Galaxy ETFs and Invesco Galaxy ETFs). 
 Galaxy Digital’s institutional partners include Invesco, 
 CAIS, Bloomberg, CI Investments and Morgan 
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 Stanley. Management fees generally earned by 
 GDAM in both GFM and Galaxy Interactive range 
 from 0.4% to 2.0% of assets under management, and 
 performance fees have been structured to be up to 
 20%. 

 GDAM’s AUM increased from $807 million in 2020 to 
 $2.9 billion in 2021 ��256% YoY growth and �29% 
 QoQ growth). This AUM can be broken down into 
 three overarching products: Galaxy Fund 
 Management �$2.1 billion), Galaxy Interactive �$658 
 million) and Galaxy Vision Hill �$110 million). GDAM 
 also experienced $1.7 billion of net client inflows in 
 2021. GDAM’s AUM declined to $2.4 billion as of 
 February, but this reduction was aligned with the 
 overall digital asset market contraction in early 2022. 

 Galaxy Fund Management 

 Galaxy Fund Management �GFM� currently offers 
 single asset funds �Bitcoin, Ethereum and Solana) 
 and diversified funds �Crypto Index Fund and DeFi 
 Index Fund) for more passive strategies. A suite of 
 funds is offered for each asset class/index, providing 
 a range of fee structures and minimum investment 
 requirements based on investor types and onshore 
 vs offshore options. Galaxy Bitcoin Fund and Galaxy 
 Ethereum Fund also include two liquidity funds that 
 were launched  last July  . Galaxy Solana Funds 
 currently only offers institutional products. 

 Galaxy Vision Hill - Funds of Funds 

 Galaxy Vision Hill Venture Fund of Funds I was closed 
 last July with a total invested capital of $33.75 
 million. According to Galaxy Fund Management, the 
 fund “intends to capitalize on underlying, 
 high-quality venture capital opportunities within the 
 emerging blockchain and digital asset sectors across 
 a diversified set of thematic categories, including 
 DeFi, Web 3.0, NFTs, and infrastructure and 
 services.” The fund will partner with managers 
 focused on pre-seed, seed, and select Series A 

 investable opportunities in the field. Galaxy Fund 
 Management is in the process of raising capital for 
 Galaxy Vision Hill Venture Fund of Funds II - the 
 target fund size is $250 million with a 3 year 
 investment period. This fund will focus on pre-seed 
 to growth opportunities. 

 Launched in September 2018, Galaxy Vision Hill 
 Multi-Strategy Fund of Funds invests in established 
 crypto hedge funds. With a history of outperforming 
 the broader crypto markets, the fund takes a 
 rigorous, dynamic, and data-driven approach to 
 manager selection, allocation and risk management. 
 Exposure is diversified across four pillars: �1� 
 fundamental �2� quant directional �3� market neutral 
 and �4� tactical beta. 

 Launched in October 2021, Galaxy Vision Hill Neutral 
 Fund of Funds invests in 12�15 high-quality market 
 neutral managers seeking to achieve uncorrelated, 
 low beta returns relative to broader crypto market 
 directionality. The fund targets consistent, mid-teens 
 annualized returns irrespective of broader crypto 
 market conditions. Sub-strategies deployed include 
 arbitrage, basis trades, HFT, derivatives, credit and 
 yield strategies. 

 Galaxy Digital noted it would continue to retain a 
 large LP interest in all of Galaxy Vision Hill Funds of 
 Funds. 

 CI Galaxy ETFs 

 Through a partnership with CI Investments, Galaxy 
 Fund Management currently offers three ETFs: �1� CI 
 Galaxy Bitcoin ETF �2� CI Galaxy Ethereum ETF  and 
 �3� CI Galaxy Multi-Crypto ETF. Currently listed in the 
 Toronto Stock Exchange, these ETFs each trade 
 under two tickers, one trading in Canadian dollars 
 (unhedged) and the other trading in U.S. dollars. 

 CI Galaxy Bitcoin ETF �BTCX.U / BTCX.B�  and CI 
 Galaxy Ethereum ETF �ETHX.U / ETHX.B� were 
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 launched last March and April, respectively. Both 
 ETFs passively track the Bloomberg Galaxy Index for 
 Bitcoin and Ethereum.  Launched in January of this 
 year  , CI Galaxy Multi-Crypto ETF has a more 
 dynamic nature than the previous ETFs. Damien 
 Vanderwilt, the Co-President and Head of Global 
 Markets for Galaxy Digital, noted that the ETF 
 employs Galaxy Digital’s proprietary 
 momentum-driven trading model to “capture the 
 upside of investing in both Bitcoin and Ethereum, 
 whilst maintaining the volatility of these assets by 
 systematically managing portfolio allocations 
 between the cryptocurrencies and cash.” 

 Invesco Galaxy ETFs 

 In June 2021, GFM announced it would be building 
 two index families with Alerian, the Alerian Galaxy 
 Global Blockchain Indexes and the Alerian Galaxy 
 Cryptocurrency-Focused Blockchain Indexes. In 
 October 2021, GFM launched two ETFs with Invesco 
 that track the performance of the two Alerian index 
 families. The ETFs are currently listed on the Chicago 
 Board Options Exchange. 

 Invesco Alerian Galaxy Blockchain Users and 
 Decentralized Commerce ETF �BLKC� is based on the 
 Alerian Galaxy Global Blockchain Equity, Trusts and 
 ETPs Index. The Index is comprised of stocks of 
 companies that are materially engaged in the 
 development of blockchain technology, 
 cryptocurrency mining, cryptocurrency buying, or 
 enabling technologies and exchange-traded 
 products (“ETPs”) and private investment trusts 
 traded over-the-counter that are linked to 
 cryptocurrencies. 

 Invesco Alerian Galaxy Crypto Economy ETF �SATO� 
 is based on the Alerian Galaxy Global 
 Cryptocurrency-Focused Blockchain Equity, Trusts 
 and ETPs Index. The Index is comprised of stocks of 
 digital asset companies, which are companies that 
 are materially engaged in cryptocurrency, 

 cryptocurrency mining, cryptocurrency buying, or 
 enabling technologies and exchange-traded 
 products (“ETPs”) and private investment trusts 
 traded over-the-counter that are linked to 
 cryptocurrencies. 

 Galaxy Interactive 

 Led by General Partners Sam Englebardt and Richard 
 Kim, Galaxy Interactive was established by Galaxy 
 Digital in 2018. One of the active strategy offerings 
 of Galaxy Digital, Galaxy Interactive is a venture fund 
 dedicated to investing in interactive entertainment 
 since 2018 and currently invests in �85 companies 
 across content, social, tech and finance sectors. 
 Galaxy Interactive is currently managing three funds. 

 Galaxy Interactive recently  announced  the first 
 closure of its third fund, growing the total AUM of 
 Galaxy Interactive to $735 million. Damien noted that 
 the third fund will focus on “immersive virtual worlds 
 and investing at the intersection of content, social 
 commerce and technology.” Prior to this raise, Galaxy 
 Interactive had a total AUM of $650 across two 
 funds. Galaxy Interactive’s first fund �Galaxy 
 Interactive EOS VC Fund) was closed in June 2018 
 with a total invested capital of $325 million. Galaxy 
 Interactive raised another $325  last October  with  its 
 second fund, attracting �70 new LPs to the fund. 
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 Source: Galaxy Interactive 

 Galaxy Interactive also recently formed a 
 co-investment consortium, NG�, with Republic 
 Crypto and Alameda Research. NG� will focus on 
 investing in the Web3 gaming space and cultivating 
 the next generation of tokenized video games. Each 
 company has a distinct role in this partnership - 
 Galaxy Digital will focus on sourcing the gaming 
 studios, Republic Crypto will provide the tokenization 
 help and Alameda Research will be in charge of 
 providing the liquidity for the tokens. The companies 
 will invest in each game project in exchange for a 
 10% combined share of its crypto gaming token. 
 These investments will flow into Galaxy Interactive’s 
 third fund. The consortium’s current investments 
 include Delysium, Mirror World and GreenPark. 
 Galaxy Digital noted it will retain a large LP interest in 
 all three of Galaxy Interactive’s funds. 

 There remains  strong demand for our fund 
 products across our passive and active 
 strategies  , and we launched some exciting 
 new products during the quarter and saw 
 AUM growth across our business. I’ll also 

 highlight I’m  seeing growing demand, 
 specifically, for our active product suite, 
 which indicates a maturation of the space is 
 starting to occur  . 

 - Damien Vanderwilt, Co-President & Head of 
 Global Markets, Galaxy Digital 

 Trading 

 Galaxy Digital Trading �GDT� operates a 24-hour 
 global trading model, providing various trading 
 products for institutional clients. Galaxy Digital 
 Trading supports over 100 crypto-assets and has 
 �750 trading counterparties. The cumulative gross 
 counterparty party loan originations hit $5 billion in 
 2021, �$1.5 billion added in the fourth quarter. The 
 size of the counterparty loan and yield book reached 
 $736 million as of 2021. The size of the counterparty 
 loan and yield book has increased to �$900 million. 
 The counterparty spot trading volumes and 
 derivatives volumes experienced 60% and 50% QoQ 
 increases, respectively. All in all, income from the 
 trading business in 2021 increased 302% to $985.3 
 million, from $245.0 million in 2020. In the first 
 quarter of 2022, GDT delivered �$2 billion of net 
 originations. 

 Galaxy Digital Trading products offered: 

 ●  OTC spot liquidity provision 
 ●  On-exchange liquidity provision 
 ●  OTC options & derivatives 
 ●  Bespoke lending and structured product 

 offerings 

 Mining 

 Galaxy Digital Mining �GDM� has  a strategic 
 focus to provide novel and sophisticated 
 financial tools to North American miners  . 
 GDM in partnership with third-party data 
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 center providers hosts our proprietary bitcoin 
 mining equipment with the intended  goal of 
 helping to secure the Bitcoin network while 
 generating low-cost basis Bitcoin  through 
 block rewards and network transaction fees. 

 - Galaxy Digital 

 GDM’s business lines include proprietary mining, 
 miner finance, and equipment resale. 

 For proprietary mining, GDM is bringing in extra 
 capacity to increase its hash rate to 2.5 exahash per 
 second �EH/s) by the year-end (assuming all orders 
 are delivered as promised). GDM also emphasizes its 
 public commitment to reducing its carbon footprint 
 and increasing the use of clean energy. As of 2021, 
 over 80% of Galaxy Digital’s Bitcoin mining energy 
 mix consists of a sustainable energy mix, which is 
 significantly higher than the industry average of 59%. 
 A sustainable energy mix is defined by the Bitcoin 
 Mining Council as energy sourced from renewables, 
 nuclear, or carbon-based with net carbon credits. 
 Galaxy Digital is using onshore third-party operators 
 and proprietary technology for monitoring and 
 maintenance. The team is mining Bitcoin at a 
 marginal cost �80% lower than the fair market value. 

 Source: Galaxy Digital 

 For miner finance, GDM seeks to become the 
 one-stop shop for mining financial services. The 
 company currently offers miners a comprehensive 
 suite of financial services, which include products 
 including asset-backed loans and leases, project 
 financing, equipment financing, treasury 
 management, capital optimization, hedging and 
 trading solutions and more. In the last quarter of 
 2021, GDM achieved �$300 million in new 
 mining-related originations. GDM also supports 
 strategic investments in the broader mining 
 ecosystem and is working across its different 
 verticals to provide new products and solutions for 
 its clients. 

 Investment Banking 

 Galaxy Digital is bringing a full spectrum of traditional 
 investment banking services to the crypto space. 
 Service coverage and select deal experiences are 
 highlighted below. 

 Source: Galaxy Digital 
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 Source: Galaxy Digital 

 The investment banking division is continuing to 
 grow in 2022. As of April, the group has an active 
 pipeline of eight deals representing mandates of 
 more than $1 billion in potential transaction volumes. 

 Principal Investments 

 Galaxy Digital has over 180� portfolio companies 
 (representative of  Galaxy Interactive  and Galaxy 
 Principal Investments). As of March 31, 2022, Galaxy 
 Principal Investments has 122 investments across 86 
 portfolio companies. Galaxy Digital primarily focuses 
 on investing in early-stage companies. One of the 
 team’s strategic focuses has been investing in 
 companies utilizing the Polygon network, as it has 
 gained traction around gaming and NFTs. Significant 
 investments made in this quarter include Sealance, 
 Chaos Labs and Skolem Labs. 

 Source: Galaxy Digital 

 Strategy Overview 

 Source: Galaxy Digital 

 Experiencing growth in all of its business lines, 
 Galaxy Digital ended 2021 with a net comprehensive 
 income of $1.7 billion, which is a �345% YoY growth 
 from 2020 net comprehensive income of $386 
 million. Galaxy Digital partners’ capital also increased 
 from $798 million in 2020 to $2.6 billion in 2021 
 ��226% growth YoY�. Please note that Galaxy 
 Digital’s net comprehensive income factors in the 
 unrealized gains from digital assets, meaning that 
 the paper gains and losses of Galaxy Digital could be 
 clouded by the performance of the digital assets 
 market. Due to the crypto market contraction earlier 
 this year, Galaxy Digital is expected to report a loss 
 of $110 million to $130 million for the first quarter of 
 2022 �Partners' Capital reduced to �$2.45 billion), 
 but the company’s operating business lines remain 
 profitable. Galaxy Digital seeks to continue the 
 growth momentum in 2022, focusing on building the 
 platform and expanding its product offerings. 

 Raising $500 million in convertible debt last 
 December, Galaxy Digital has been using this new 
 capital to fuel growth and continue its business 
 expansion this year. The company is focused on 
 attracting talent and growing its headcount, 
 especially on the engineering side. 

 I think our biggest investment this year is 
 going to be in and around  engineering, 
 building out products for our customers  , 
 and that’s both in BitGo and in Galaxy. 

 - Mike Novogratz, Founder & CEO, Galaxy 
 Digital 

 As a part of this effort, Galaxy Digital hired Alexander 
 Field as the Vice President of Engineering. Prior to 
 joining Galaxy Digital, Alexander was a Managing 
 Director at Goldman Sachs, having over 20 years of 
 experience developing financial markets software 
 and managing large global engineering teams. The 
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 company has also signed off on the aggressive 
 expansion of the engineering team. 

 To highlight a few key hires, Galaxy Digital appointed 
 Sebastian Benkert as the Chief Media Officer, Eddie 
 Schwartz as the Chief Security Officer, Felix Cua as 
 the Chief Risk Officer, Andrew Taubman as the Head 
 of Operations Technology, Chris Rhine as the 
 Portfolio Manager of long-only active strategies and 
 Tom Harrop as the Head of Treasury. Additional 
 information on these new hires can be found in the 
 organizational overview. 

 During the  Fourth Quarter 2021 Investor Call  , Galaxy 
 Digital also noted that the company expects more 
 growth in its asset management and investment 
 banking businesses. 

 I think there's an opportunity for great growth 
 in the Asset Management business.  We’ve 
 developed a platform, a very institutional 
 platform, that we now are going to put 
 different investment strategies on top of  . I 
 think 2022, for us, you’re going to see our 
 Asset Management business really grow, and 
 I’m optimistic about that. 

 �The investment banking team is]  way ahead 
 of my mental schedule of where they would 
 have been at this point in terms of 
 establishing a real credible voice in the 
 advisory side of crypto.  We have great 
 domain expertise. We are doing far more 
 deals than we had budgeted in our minds. 
 That business seems to have a great, great 
 tailwind to it. I do think you’re going to see 
 consolidation in this space,  you’re going to 
 see lots of needs for capital raising, and so 
 that business, as well, feels really excellent. 

 - Mike Novogratz, Founder & CEO, Galaxy 
 Digital 

 Acquisitions 

 Strategic acquisition is a key part of Galaxy Digital’s 
 growth strategy. Galaxy Digital’s acquisitions include 
 Bluefire capital, DrawBridge Lending, and Vision Hill 
 Group. Galaxy Digital’s acquisition of BitGo is 
 expected to close this year �BitGo transaction is 
 conditional on the completion of Galaxy Digital’s 
 reorganization). 

 To strengthen its trading offerings, Galaxy Digital 
 acquired two trading platforms in  November 2020  : 
 Blue Fire Capital and DrawBridge Lending. Bluefire 
 Capital is a proprietary trading firm that specializes in 
 market-making and two-sided liquidity for digital 
 assets. DrawBridge Lending specializes in digital 
 asset lending, borrowing and structured products. 

 Acquired in  May 2021  , Vision Hill Group is a premier 
 digital assets fund of funds manager and investment 
 consultant that focuses on providing data-driven 
 solutions to its clients. With this acquisition, Galaxy 
 Fund Management was able to expand its product 
 suite and provide institutional clients with access to 
 Vision Hill Group’s broader array of data and 
 intelligence. Vision Hill Group operates VisionTrack, a 
 proprietary, market-leading database of 850� crypto 
 hedge and venture funds. Galaxy Fund Management 
 combines insights from this database and its own 
 proprietary analytics to assess top-performing 
 strategies. 

 Vision Hill Group's family of crypto hedge 
 fund indices, leading crypto-market 
 intelligence database VisionTrack, and 
 sophisticated asset management capabilities 
 with a crypto-focused fund of funds product 
 sit at the intersection of information (data), 
 expertise (strategies), and access 
 (opportunities). 

 - Galaxy Digital 
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 Galaxy Digital announced its $1.2 billion acquisition 
 of BitGo  last May  . BitGo is a leading digital assets 
 infrastructure provider. BitGo launched its custodian 
 service in 2018 and expanded its business in 2020 to 
 provide prime brokerage and portfolio/tax services. 
 BitGo currently processes over 20% of all global 
 Bitcoin transactions and supports �400 coins and 
 tokens. The company also has a global presence 
 with clients in �50 countries. Once BitGo is fully 
 integrated, Galaxy Digital will become the first global 
 full-service financial platform for institutions seeking 
 access to digital assets. 

 The acquisition of BitGo establishes Galaxy 
 Digital as a  one-stop shop for institutions 
 and significantly accelerates our mission to 
 institutionalize digital asset ecosystems 
 and blockchain technology.  The power of 
 the technology, solutions, and people we will 
 have as a result of this acquisition will unlock 
 unique value for our clients and drive 
 long-term growth for our combined business. 
 We are excited to welcome Mike Belshe and 
 the talented BitGo team to Galaxy Digital. 

 - Mike Novogratz, Founder & CEO, Galaxy 
 Digital 

 Source: Galaxy Digital 

 Initially scheduled to close during the fourth quarter 
 of 2021, the BitGo acquisition has been postponed 
 until the completion of Galaxy Digital’s domestication 
 process. 

 In  January  , Galaxy Digital announced its public filing 
 of the registration statement on Form S�4 with the 
 U.S. Securities and Exchange Commission �SEC�. The 
 filing proposed reorganization and domestication of 
 Galaxy Digital from the Cayman Islands to Delaware 
 and proposed Nasdaq listing of the Class A common 
 stock of Galaxy Digital Inc., a new Delaware holding 
 company, under the ticker symbol "GLXY". 

 The  purpose and business reasons  for the 
 reorganization/domestication include: 

 ●  The expectation of enhanced shareholder 
 value through increased access to U.S. 
 capital markets, improved flexibility for future 
 equity and debt capital market needs, and an 
 increased profile for Galaxy Digital in the 
 United States 

 ●  Normalization of Galaxy Digital's corporate 
 and capital structure 

 ●  Facilitation of the BitGo transaction 
 ●  Alignment of all stakeholders' interests at the 

 PubCo level 

 The deal is expected to close immediately following 
 the domestication of Galaxy Digital as a Delaware 
 corporation. The company anticipates that 
 domestication will become effective between Q2 and 
 Q4 of 2022, subject to the ongoing SEC review 
 process. 

 The deal terms for the acquisition have been 
 renegotiated as well. The initial conditions consisted 
 of 33.8 million of newly issued shares of Galaxy 
 Digital common stock �10% stake in the pro forma 
 company) and $265 million in cash, subject to 
 certain adjustments and deferred purchase 

 200 

https://investor.galaxydigital.io/news/news-details/2021/Galaxy-Digital-to-Acquire-BitGo-to-Form-Pre-Eminent-Global-Provider-of-Digital-Asset-Financial-Services-for-Institutions/default.aspx
https://investor.galaxydigital.io/news/news-details/2022/Galaxy-Digital-Announces-Public-Filing-of-Registration-Statement/default.aspx
https://investor.galaxydigital.io/news/news-details/2021/Galaxy-Digital-to-Acquire-BitGo-to-Form-Pre-Eminent-Global-Provider-of-Digital-Asset-Financial-Services-for-Institutions/default.aspx


 201  Latest Research & Analysis  May  2022 

 considerations, implying an aggregate transaction 
 value of approximately $1.2 billion based on Galaxy 
 Digital's closing share price on May 4, 2021. 
 Reflecting the decline in its share price, Galaxy 
 Digital updated the terms to 44.8 million shares, 
 providing BitGo shareholders a 12% stake in the pro 
 forma company based on Galaxy Digital's closing 
 share price on March 30, 2022. The implied 
 transaction value is virtually unchanged from the 
 $1.2 billion announced in 2021. 

 As a part of the deal conditions, Galaxy Digital will 
 retain substantially all current BitGo employees and 
 enter into employment agreements with key 
 management team members. Upon closing, Mike 
 Belshe will join as Deputy CEO of Galaxy Digital and 
 will become a member of the company's Board of 
 Directors. 

 We remain committed to integrating BitGo 
 and becoming an institutional crypto 
 platform.  In keeping to that, we’ve extended 
 our deal to the end of the year with BitGo. We 
 adjusted the deal some for progress that 
 BitGo has made. They’ve hired close to 150 
 people, or more than 150 people since we 
 originally signed, and so it’s a bigger and 
 better company.  We’ll continue to work on 
 integration side-by-side, until we close the 
 deal. 

 - Mike Novogratz, Founder & CEO, Galaxy 
 Digital 

 Acquisition of companies that can provide the 
 back-end systems will continue to be a key trend in 
 the custody and infrastructure markets as a whole. 
 Last March  , PayPal announced its acquisition of 
 Curv, a leading provider of cloud-based 
 infrastructure for digital asset security. Galaxy Digital 
 followed with its BitGo acquisition announcement in 
 May. As such, both traditional and crypto-native 

 players are looking to enhance their in-house 
 capabilities and expand their product offerings 
 through strategic acquisitions. 

 Galaxy Digital’s Sustainability Program 

 We strive to drive systems change through 
 technology, and as we continue to scale our 
 business globally, we are  committed to 
 operating firmwide consistently with 
 environmental, social, and governance 
 ("ESG") best practices.  To this end, we are 
 pleased to announce Galaxy Digital’s 
 Sustainability Program. We look forward to 
 sharing our first sustainability report in the 
 second half of 2022 and will keep 
 stakeholders updated throughout our 
 program evolution. 

 - Mike Novogratz, Founder & CEO, Galaxy 
 Digital 

 Launched  this February  , Galaxy Digital’s 
 sustainability program seeks to tackle key ESG 
 concerns of the business and its stakeholders. 

 For the environmental strategy, the company will 
 focus on integrating sustainable practices, especially 
 for the mining business line, to reduce its 
 environmental impact and carbon footprint. In terms 
 of mining sustainability efforts, Galaxy Digital made a 
 public announcement  last July  about participating  as 
 a founding member of the Bitcoin Mining Council 
 �BMC�. BMC is a voluntary and open forum to 
 promote transparency, share best practices, and 
 educate the public on the benefits of Bitcoin and 
 Bitcoin mining. Galaxy Digital noted that its 
 participation in the BMC “represents a commitment 
 to conducting business based on a strong 
 sustainability framework that prioritizes responsible 
 ESG practices.” 
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 The social strategy is driven by Galaxy Digital’s 
 Diversity, Equity, and Inclusion �DE&I� principles, 
 which are aimed at creating a diverse, equitable and 
 inclusive environment for all the internal and external 
 stakeholders of the company. Galaxy Digital’s DE&I 
 strategy is overseen by the Board of Directors, ESG 
 Steering Committee, and a dedicated DE&I 
 Committee. The company believes “diversity 
 mitigates the risk of groupthink, provides the 
 opportunity to benefit from all available talent and 
 enhances organizational strength, problem-solving 
 ability, and opportunity for innovation.” 

 Progressing DE&I is a business imperative 
 because different thoughts, voices and 
 actions lead to better outcomes and 
 enhanced performance. 

 - Jennifer Lee, Chief People Officer, Galaxy 
 Digital 

 For the governance strategy, Galaxy Digital will work 
 to establish and maintain a strong corporate 
 governance that can foster a culture of integrity and 
 create value for shareholders and stakeholders. 
 Galaxy Digital also highlighted the importance of risk 
 management and cybersecurity. The company noted 
 that it utilizes advanced technology and employs a 
 comprehensive risk-based information security 
 program aligned to best-practice industry security 
 and compliance frameworks. 

 Galaxy Digital’s future reports will continue to 
 address key ESG issues. The company is also 
 planning to publish its first sustainability report in the 
 second half of 2022. 

 Organizational Overview 

 Galaxy Digital was founded by Mike Novogratz in 
 2018. He is the current Chief Executive Officer of 
 Galaxy Digital. Prior to Galaxy Digital, Michael served 

 as a Partner and President of Fortress Investment 
 Group LLC and spent 11 years at Goldman Sachs. 

 Attracting quality talent continues to be a key focus 
 for Galaxy Digital in 2022. As aforementioned, Galaxy 
 Digital appointed Alexander Field as the Vice 
 President of Engineering, Sebastian Benkert as the 
 Chief Media Officer, Eddie Schwartz as the Chief 
 Security Officer, Felix Cua as the Chief Risk Officer, 
 Andrew Taubman as the Head of Operations 
 Technology, Chris Rhine as the Portfolio Manager of 
 long-only active strategies and Tom Harrop as the 
 Head of Treasury. 

 Prior to joining Galaxy Digital, Alexander was a 
 Managing Director at Goldman Sachs, having over 20 
 years of experience developing financial markets 
 software and managing large global engineering 
 teams. He will oversee Galaxy Digital’s engineering 
 expansion efforts. 

 Prior to joining Galaxy Digital, Sebastian served as 
 the CMO of ARK Investment. With over 10 years of 
 experience in the field, Sebastian is a 
 multi-disciplinary marketing strategist with a 
 proclivity for design and user experience. 

 Eddie has 30 years of U.S. government, financial 
 services, cryptocurrency, blockchain, DeFi, and 
 critical infrastructure cyber security expertise. Prior 
 to joining Galaxy Digital, Eddie served as the CSO of 
 Bullish and Block.one. 

 Prior to joining Galaxy Digital, Felix served as the 
 CRO of Capstone Investment Advisors, overseeing 
 market risk strategies. Prior to Capstone Investment 
 Advisors, Felix served as the Head of Risk for Citadel 
 Investment Group's Global Fixed Income business for 
 seven years. 

 Andrew joined Galaxy Digital from Bridgewater 
 Associates, where he served as Head of Middle/Back 
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 Office Transformation, Change Management, and 
 Strategic Relationship Management. Prior to 
 Bridgewater Associates, he held senior operations 
 and technology roles at BNY Mellon and Fidelity 
 Investments. 

 Chris joined Galaxy Digital from Cohen & Steers, 
 where he served as a Senior Vice President and 
 Head of Strategic Equities, Head of Global Natural 
 Resources, and Portfolio Manager for Global Listed 
 Infrastructure. 

 With expertise in treasury management and liquidity 
 products, Tom will assist in Galaxy Digital’s balance 
 sheet optimization. Prior to joining Galaxy Digital, 
 Tom served as the Americas Treasurer and the 
 Co-head of the Global Liquidity Group at Credit 
 Suisse. Prior to Credit Suisse, he held a number of 
 treasury and liquidity roles as a Managing Director at 
 Goldman Sachs. 

 Source: Galaxy Digital 
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 Source: Galaxy Digital 

 By the end of 2021, the global employee headcount 
 grew from 89 to 281 employees ��212% YoY growth). 
 The company hired 36 asset management 
 employees ��227%�, 47 trading employees ��370%�, 
 11 investment banking employees ��175%�, 5 mining 
 employees ��67%� and 6 principal investments 
 employees ��100%�. The team is continuing to 
 rapidly grow in 2022 as well - there are 344 
 employees globally as of March 18, 2022. 

 The company is headquartered in New York City, 
 with offices in San Francisco, Tokyo, Hong Kong, 
 London, Chicago, the Cayman Islands (registered 
 office) and New Jersey. 
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 Source: Galaxy Digital 

 Competitor Overview 

 The competitor overview section will highlight key 
 competitors within each of Galaxy Digital’s five 
 business lines: trading, asset management, 
 investment banking, mining and principal 
 investments. 

 Galaxy Digital noted that its trading business 
 competes with an inter- and multi-national set of 
 spot, prime, proprietary, and derivatives OTC 
 providers and exchanges, and its lending business 
 competes with a variety of both traditional and 
 non-traditional financing suppliers. The Block’s 
 Institutional Digital Asset Infrastructure Map captures 
 key competitors in this field. 

 Source: The Block 

 In terms of asset management, Galaxy Digital’s 
 competitors include Grayscale Investments, Pantera 
 Capital, Bitwise Investments and Valkyrie Funds. All 
 of these funds surpassed $1 billion in AUM and 
 currently provide a variety of fund structures, from 
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 single asset trusts to venture funds. Further details 
 on these competitors can be found in The Block’s 
 recent  Grayscale company intelligence report  . 

 As crypto M&A activities  surged last year  ��200 
 acquisitions announced) and  continue to grow in 
 2022  , many traditional advisory teams are looking  to 
 expand their presence within the space.  In January  , 
 Architect Partners announced its merger with 
 Emergents, a technology investment bank team 
 focused on crypto, blockchain and climate tech. 
 According to  The Block’s report  , “the newly merged 
 company will boast 12 people post-transaction — a 
 figure its executives believe makes it one of the 
 largest M&A firms dedicated exclusively to crypto 
 M&A.” Traditional bulge bracket and boutique firms 
 are also partaking in crypto deals (i.e. Citi served as 
 Galaxy Digital’s advisor in the BitGo acquisition). 

 Competitors in the mining industry include other 
 proprietary miners, public and non-public companies, 
 as well as companies offering financial services and 
 infrastructure to miners. A prominent leader in this 
 field is Foundry, a U.S.-based company that provides 
 various institutional-grade services within the digital 
 asset mining and staking industry. Foundry has put in 
 tremendous effort in fostering the North American 
 mining ecosystem, deploying close to $500 million 
 into the North American mining space and managing 
 the Foundry USA pool, which currently has the 
 largest market share based on the Bitcoin hash rate. 
 In addition to proprietary mining and equipment 
 financing, Foundry also has mining advisory services, 
 a secondary marketplace for mining machines and an 
 institutional-grade staking business. More 
 information on Foundry can be found in The Block’s 
 Foundry company intelligence report  . 

 Galaxy Digital noted that its principal investments 
 business competes with an inter- and multi-national 
 set of investment firms that include crypto and 
 blockchain venture firms, generalist venture capital 

 firms with dedicated crypto funds, and growth 
 investors investing in equity, debt, and cross-asset 
 structures. Some venture capital competitors include 
 Andreessen Horowitz, Draper VC, Polychain Capital, 
 Three Arrows Capital and Pantera Capital. 

 Outlook & Risks 

 The first quarter of 2022 had many macroeconomic 
 headwinds, including the Russian invasion of 
 Ukraine, rising inflation and the resulting Federal 
 Reserve (Fed) rate hike announcements. 

 In 2020 and 2021, the Fed printed �$5 trillion for 
 economic COVID relief. As this amount went directly 
 to the hands of the consumers, an increase in the 
 Consumer Price Index �CPI� was to be expected in 
 the future. The Russian invasion of Ukraine in 
 February also added global inflationary pressures - 
 global oil prices soaring �Russia is the 3rd largest oil 
 producer in the world)  and prices of corn and wheat, 
 major exports of both Russia and Ukraine, increasing 
 as well. As a result, the U.S. inflation rate has been 
 hitting new 40-year highs since February, with the 
 March CPI data  putting inflation at 8.5%. 

 To combat this inflation issue, the Fed has started to 
 take a hawkish stance since the March FOMC 
 meeting. 
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 March FOMC minutes  (released April 6, 2022�� 

 ●  Approval of 25 basis point rise for the federal 
 funds rate, with potential rate hikes of 50 
 basis points at upcoming meetings 

 ●  Reduction of the central bank balance sheet 
 by $95 billion a month, likely to start in May 

 The uncertainty regarding these tightening policies 
 and other macroeconomic events has created 
 volatility in the stock market, triggering risk-off 
 behaviors and anxiety among the investors earlier 
 this year. This volatility was shared in the digital 
 assets market as well, due to the speculative and 
 high-risk nature of the digital assets market - 
 traditional institutional investors were taking similar 
 risk-off actions as they would do with growth tech 
 stocks. 

 Although the macro-economic situation has been 
 tricky, the blockchain and crypto sector has been 
 experiencing industry tailwinds. The 
 blockchain/crypto sector received  nearly $12.5 billion 
 in venture funding  and announced  �$900 million in 
 M&A transaction volume  in the first quarter of 2022. 
 Tech companies are starting to embrace and 
 integrate blockchain technology into their 
 businesses. Traditional financial institutions are 
 looking for exposure in the market as well. Such 
 tailwinds, however, have not been able to push asset 
 prices up so far - the digital assets market seems to 
 follow the broader macro-economic trend and 
 market growth seems less feasible short term. 

 Nonetheless, the longer-term growth horizon still 
 remains positive. Digital assets market cap is only 
 �$2 trillion, meaning the market has a lot of room to 
 grow in the future as more adoption occurs. 
 Regulations are also evolving to create a more 
 protected investing environment. President Joseph 
 Biden also revealed  a new Executive Order  on March 
 9, 2022, regarding the treatment of digital assets. 

 This order was the “first ever, whole-of-government 
 approach to addressing the risks and harnessing the 
 potential benefits of digital assets and their 
 underlying technology.” Such developments will help 
 attract more financial institutions and businesses into 
 the market in the long-run. 

 Source: Grayscale 

 Due to the digital assets market contraction earlier 
 this year, Galaxy Digital is expected to report a loss 
 of $110 million to $130 million for the first quarter of 
 2022, but the company’s operating business lines 
 remain profitable and are expected to continue the 
 growth in 2022. As mentioned in the industry 
 tailwinds, there are still robust activities happening 
 within the space with ample room for Galaxy Digital’s 
 services to grow, such as its investment banking 
 sector. The growth of these operating business lines 
 will also help mitigate the digital asset volatility risk 
 by providing revenue streams fully detached from 
 the asset price actions. Galaxy Digital also noted that 
 once the BitGo acquisition closes, the new business 
 lines acquired will increase contribution from 
 recurring revenue, further reducing Galaxy Digital’s 
 current correlation with digital asset prices. 

 The recent market volatility also led to the growth of 
 Galaxy Digital’s derivative trading sector. Christopher 
 Ferraro, Co-President of Galaxy Digital, noted during 
 the  Fourth Quarter 2021 Investor Call  that “with a 
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 notable uptick in volatility in Q1 2022, �Galaxy 
 Digital’s] derivative franchises had its best quarter 
 lifetime to date.” During the recent bull market, many 
 institutions started building Bitcoin treasuries, 
 increasing their exposure to the digital assets 
 market. The Bitcoin mining sector also exploded with 
 new entrants who have large Bitcoin treasuries to 
 manage. With the market contraction and volatile 
 price movement earlier this year, these businesses 
 are looking to reduce their balance sheet risk by 
 using derivatives to hedge their treasury positions 
 and generate additional yield. 

 As aforementioned, traditional financial institutions 
 are looking for ways to get exposure to the digital 
 assets market. Galaxy Digital has supported this 
 process by partnering with banks and helping their 
 digital asset adoption.  Last March  , Morgan Stanley 
 started offering its wealth management clients 
 access to Bitcoin funds. Galaxy Bitcoin Fund LP and 
 Galaxy Institutional Bitcoin Fund LP were selected as 
 two of the three fund offerings. Galaxy Digital also 
 has a strong relationship with Goldman Sachs. 
 Galaxy Digital has been a liquidity provider for 
 Goldman's Bitcoin futures block trades since  June  of 
 2021  .  This March  , Galaxy Digital executed the first 
 OTC non-deliverable options transaction with 
 Goldman Sachs. Being the first OTC crypto 
 transaction by a major bank in the U.S., this 
 milestone event could accelerate the pace of other 
 bank adoptions. 

 Since the news of the Goldman transaction, 
 the news that hit the tape about Cowen’s 
 entry into a digital service platform in the 
 sector, if anything, we have had  acceleration 
 requests for the onboarding of ISDAs and 
 trading documentation with a broader range 
 of banks that we were working with  to make 
 sure that they are up and running quickly. So, 
 to me, it feels very much like the 
 top-of-house.  Lots of Goldman’s and 

 Morgan’s competitors have accelerated the 
 teams that they have focused on digital 
 assets to get moving and they do not want 
 to be left behind. 

 - Damien Vanderwilt, Co-President & Head of 
 Global Markets, Galaxy Digital 
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 Bitcoin mining by the 
 numbers: The pivots of 
 Riot and Marathon 

 Quick Take 

 ●  Riot Blockchain and Marathon Digital 
 managed to grow their Bitcoin mining 
 production and hashrate significantly over 
 2021. 

 ●  Despite the initial doubt and scrutiny from 
 the public and regulators, they have proven a 
 successful business pivot into Bitcoin mining. 

 ●  The vital equity financing starting in 2020 
 helped the two place large pre-orders for the 
 newest Bitcoin ASIC miners before the 
 market rally. 

 ●  We take a further analysis based on the 
 evolution of their strategy and key financial 
 metrics over the past few years. 

 Over the last four years, and particularly the course 
 of 2021, Riot Blockchain and Marathon Digital have 
 proven a successful business pivot into Bitcoin 
 mining in the U.S., becoming two of the largest 
 publicly listed companies by Bitcoin production and 
 operating hashrate. 

 As of March, Riot and Marathon owned 4.3 EH/s and 
 3.9 EH/s of Bitcoin computing power, respectively, 
 each accounting for about 2% of the network’s total. 
 Thanks to the hashrate growth, Riot and Marathon 
 mined 3,812 and 3,197 bitcoins in 2021, up from 
 1,033 and 338 bitcoins in 2020, respectively. 

 But unlike their rivals at home like Core Scientific or 
 across the Canadian border like Hut8 and Bitfarms, 
 Riot and Marathon did not start off as mining 

 businesses. Instead, their pivots stemmed from the 
 2017 crypto bull run in an attempt to turn their 
 original businesses profitable, which drew initial 
 suspicion and scrutiny from the public and 
 regulators. 

 In this piece, we take a further analysis of the two 
 Bitcoin mining pivots based on the evolution of their 
 strategy and key financial metrics over the past few 
 years. 

 History overview 

 Riot Blockchain started as a medical service firm in 
 2000 under the name AspenBio. It went through 
 several name changes and was last known as Bioptix 
 until October 2017, when it announced a sudden 
 move into the blockchain industry following several 
 failed efforts to obtain regulatory approval for the 
 manufacture and distribution of new medical 
 equipment. After announcing the pivot, it purchased 
 crypto miners – mostly AntMiner S9s and L3s – 
 through cash and stock payments. From 2018 to 
 2019, Riot mined bitcoin, bitcoin cash and litecoin 
 and regularly sold the mined crypto assets. Starting 
 from 2020, it solely focused on mining BTC but did 
 not start to hold mined bitcoins until the beginning of 
 2021. 
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 Marathon Digital was incorporated in February 2010 
 as Verve Ventures and also went through several 
 name changes in the following years. It was initially 
 engaged in the minerals business but switched to 
 real estate investment in June 2012, only to 
 discontinue that business 4 months later. In October 
 2012, it commenced an I.P. licensing operation and 
 changed its name to Marathon Patent Group. It 
 expanded to crypto mining in March 2018 by 
 purchasing 1,800 AntMiner S9s and signed a lease to 
 host the equipment in Quebec, Canada. The initial 
 plan was to mine BTC while pursuing the I.P. 
 business. In early 2021, Marathon Patent Group 
 made a full pivot to bitcoin mining and changed its 
 name to Marathon Digital Holdings. 

 Riot and Marathon’s pivot since 2018 both resulted in 
 several civil litigations relating to alleged securities 
 fraud as well as investigations by the Securities and 
 Exchange Commission. Riot received an SEC 
 subpoena in April 2018 and it took the regulator two 
 years to conclude the investigation, which led to no 
 enforcement action. Marathon also received a 
 subpoena in 2021 from the SEC regarding one of its 
 hosting facilities in the U.S. 

 Working capital 

 Thanks to the access to the public markets, despite 
 being small market cap firms listed in the U.S., Riot 
 and Marathon managed to raise capital through 
 extensive equity financing over the last 4 years to 
 fund their mining expansion. In 2020, the two 
 competitors raised nearly half a billion dollars from 
 financing activities and raised another $1.7 billion in 
 2021. 

 The equity financing in 2020 proved to be vital to 
 their survival and growth. From 2018 to 2019, Riot 
 and Marathon’s mining fleets were made up of mostly 
 old generation equipment, namely Bitmain’s AntMiner 
 S9. In May 2020, bitcoin’s network hashrate was half 

 of what it is today but the BTC price was less than 
 25% of what it is now. Therefore, the risk of S9s 
 becoming obsolete after the May 2020 halving was 
 alarming and the two had to find ways to upgrade 
 their facilities in order to sustain the business in the 
 long run. 

 Because the financing activities were mostly private 
 placements or at-the-market stock offerings, Riot 
 and Marathon were able to keep their current 
 liabilities low and bump up their current assets and 
 working capital accordingly. In addition, they have 
 taken advantage of using stocks to pay for not only 
 employment benefits, but Bitcoin ASIC miner 
 pre-orders as well as power infrastructure, which we 
 will get into later. The byproduct of equity financing 
 was, however, the inevitable dilution of their 
 outstanding shares, which turbocharged Riot and 
 Marathon’s stock volatility in relation to that of 
 Bitcoin, as shown below from data since October 
 2020. 
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 Hashrate 

 With sufficient working capital from their 2020 equity 
 financing, Riot and Marathon went on a buying spree 
 for the latest generation of Bitcoin ASIC miners. Their 
 success in 2021 was primarily because they timed 
 the market well and placed pre-orders for Bitmain’s 
 AntMiner S19 series ahead of time – a strategy 
 perhaps adapted from the lessons they learned from 
 decisions made in 2018. 

 In February 2018, Riot acquired 6,800 used AntMiner 
 S9s from two third parties for $28 million, which 
 accounted for 90% of its mining fleet throughout 
 2018 and 2019 that had less than 0.1 EH/s of 
 operating hashrate. In December 2019, Riot made a 
 further purchase of 4,000 Bitmain’s second-newest 
 generation model, the AntMiner S17 Pros, for $6.4 
 million to gradually replace the S9s after the halving. 
 That means Riot paid $1,600 for an S17 Pro, which 
 was 60% cheaper than the S9s that it paid for 
 $4,000 apiece, even though an S17 Pro �53TH/s) is 
 three times more powerful than an S9 �13.5TH/s). 

 Marathon went through a similar situation. It bought 
 1,400 used S9s from a third party for $4.5 million in 
 February 2018 to kick off its mining operation. When 
 it acquired another 6,000 S9s in December 2019, the 
 price was only $4 million. 

 After experiencing the cost advantage of buying 
 more powerful equipment when the market cooled 
 down, Riot and Marathon started upgrading their 
 operations by placing bulk pre-orders for Bitmain’s 
 S19 series soon after the May 2020 halving. 

 Between May 2020 and December 2021, the two 
 companies collectively pre-ordered over 300,000 
 units of Bitmain’s S19 series, including the S19, S19 
 Pro, S19j Pro and S19XP, for a total worth of over $1.7 
 billion. In August 2020, they were able to ink deals 
 with Bitmain for $20 per TH/s for the S19 Pros 
 �110TH/s). 

 Although the equipment bet seemed 
 unprecedentedly large amid the market uncertainties 
 just months after the halving, the cost was, in fact, 
 trivial compared to the $200�$300 per TH/s that Riot 
 and Marathon paid for the S9s in early 2018. We 
 reviewed their purchase contracts for Bitmain’s 
 equipment since the beginning of their pivots and 
 mapped out the costs per each TH/s of hashrate 
 until last December. 

 In 2020 and 2021, Riot ordered 33,646 and 82,500 
 units of the S19 series, worth $76 million and $535 
 million, respectively. As of December 2021, $301 
 million remains payable that would roll over to 2022. 
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 Marathon, on the other hand, was a lot more 
 aggressive. It ordered 100,500 and 108,000 S19 
 series in 2020 and 2021, worth $233 million and $1 
 billion, respectively. As of December 2021, Marathon 
 had $580 million in account payables for the 
 shipments that will take place in 2022. 

 The bulk orders also meant that the two mining 
 companies alone contributed $1.7 billion to Bitmain’s 
 2021 and 2022 revenues. For context, Bitmain made 
 $5.3 billion in revenues globally from 2017 to June 
 2018. 

 The pre-orders laid the groundwork for Riot and 
 Marathon’s hashrate surge throughout 2021 as they 
 gradually plugged in the newly received equipment. 
 By the time all of the equipment is received and 
 energized, which is expected to happen by early 
 2023, Riot and Marathon would have around 14 EH/s 
 and 20 EH/s of computing power, respectively. 

 Power 

 It would seem surprising, though, that Marathon has 
 not yet exceeded Riot’s hashrate, given that they 
 started ordering S19s at the same time and 
 Marathon spent twice the investments. That’s 
 because 60% of the 100,000 S19s that Marathon has 
 received since the beginning of 2020 from Bitmain is 
 sitting idle in its warehouse at the moment while Riot 
 was able to energize a much higher percentage of 

 the received equipment. This has something to do 
 with their different hosting strategies. 

 Between 2018 and early 2020, Riot hosted its mining 
 fleet in a leased data center in Oklahoma. After 
 February 2020, it started to relocate its mining fleet 
 to Coinmint’s colocation facility in New York. Since 
 last year, Riot has invested heavily in buying and 
 building self-owned facilities in Rockdale, Texas. In 
 May, it acquired the Whinston U.S. facility from 
 Northern Data for $80 million in cash and 11.8 million 
 shares of its common stock, with an implied total 
 transaction value of $650 million. Since then, it has 
 been aggressively hiring in-house staff to construct 
 the infrastructure to expand its power capacity from 
 300 MW to 700 MW. By completion, that is enough to 
 energize over 100,000 self-owned S19s as well as 
 another 100,000 S19s or equivalent models from 
 potential hosting customers. By 2021, about 75% of 
 Riot’s mining fleet was colocated at Coinmint’s New 
 York facility, while the remaining 25% was generated 
 from the ongoing Whinstone development. 

 Marathon, on the other hand, does not have an 
 in-house team developing self-hosting facilities but 
 relies on energy providers and colocation partners to 
 power up its equipment. In 2018, it leased a data 
 center in Quebec, Canada, to house the 1,400 S9s. In 
 October 2020, it signed deals with energy company 
 Beowulf and its affiliates, who were to design and 
 develop a mining facility of 100 MW in capacity next 
 to Beowulf’s power station in Hardin, Montana. The 
 cost for the two-phase project was around $30 
 million and was fully completed by Beowulf in 
 December 2021 to house about 30,000 S19s, which 
 constitute 85% of Marathon’s current operating fleet. 
 In return, Marathon signed a five-year energy 
 agreement with Beowulf at a rate of $0.028 per kWh. 
 In addition, Beowulf team will maintain the miners in 
 exchange for an extra $0.006 per kWh of 
 management fee plus 6.5 million common stocks of 
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 Marathon, of which 6 million were issued with a 
 valuation of $11 million at the time of the issuance. 

 This deal offers an interesting look into how the 
 negotiation worked out. Marathon did not have to 
 pay for the initial $30 million project cost, but it will 
 pay $0.0286 per kWh for using the 100 MW in full 
 capacity for five years in addition to stock payments. 
 The estimated electricity bill plus management fees 
 that Marathon will pay for the five-year term, in 
 theory, amounts to: 

 $0.0286/kWh*100,000kW*�24�365�5h) = $125 
 million. 

 The downside is that Marathon does not own the 
 facility, so it will be interesting to see what happens 
 after five years now that after witnessing the Bitcoin 
 mining boom; Beowulf has founded its own mining 
 subsidiary Terawulf to scale up self-owned Bitcoin 
 hashrate in the U.S. 

 Since the 100 MW Hardin facility is not enough to 
 energize Marathon’s remaining 170,000 ASIC miners, 
 Marathon inked another deal with colocation 
 provider Compute North in May 2021 to expand a 
 new 300 MW facility in Texas to house 73,000 
 miners. It amended the deal in November to host 
 additional 30,000 S19s. The hosting cost is $0.50 per 
 machine per month and the hosting energy rate is 
 $0.044 per kWh. 

 The details and progress of the Compute North deal 
 reflect the mounting pressure upon new Bitcoin 
 mining infrastructure globally after the China 
 crackdown. To lend help to its hosting partner, 
 Marathon agreed to provide an 18-month bridge loan 
 for up to $67 million and also agreed to pay up to 
 $14 million in expedite fees for 
 construction/electrical and supply chain expediting 
 activities. As of December 31, 2021, it paid $8 million 
 in expedite fees and another $14.6 million as 

 pre-deposits. In fact, the involvement in the 
 infrastructure progress prompted Marathon to set up 
 a joint venture with Compute North called Marathon 
 Compute North 1 LLC, of which the equity is owned 
 82% by Marathon and 18% by Compute North. It was 
 the new LLC that signed that amendment in 
 November to host 30,000 more S19 miners for 
 Marathon. This is a sign that Marathon is weighing 
 the strategy of having more control over hosting 
 infrastructure. 

 Operating cost 

 Because of the different hosting strategies, it is 
 worth comparing various cost metrics between Riot 
 and Marathon for 2021 in order to foresee how the 
 dynamics will change over the course of 2022. 

 As the table shows, Riot incurred a higher cost of 
 revenue per bitcoin mined throughout 2021. That is 
 because 75% of Riot’s mining fleet was operating at 
 Coinmint’s colocation site in New York for 2021 and 
 the remaining 25% was in the developing Texas 
 facility. Riot boasts a $0.027 per kWh rate for its 
 Texas facility but redacted the hosting energy price 
 in the disclosed Coinmint colocation contract filed 
 with the SEC, citing business secrets. But based on 
 Riot’s disclosure that it was using 96 MW of capacity 
 as of 2021 and the annual cost of revenue was $45 
 million, we could roughly estimate that its average 
 energy rate for 2021 was $0.054 per kWh. With the 
 Coinmint site accounting for 75% and the Texas site 
 having a $0.027 per kWh for the remaining 25%, we 
 can estimate that the Coinmint charge to be around 
 $0.063 per kWh. In comparison, Marathon’s entire 
 mining fleet was located at the Hardin site 
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 throughout 2021 for $0.0286 per kWh, which was a 
 lot cheaper than Riot’s colocation price at Coinmint. 

 In 2022 and 2023, the cost scenario may flip 
 because Riot is expected to have up to 700 MW of 
 capacity at a rate of $0.027 per kWh, which is 
 well-positioned to reduce the average energy price 
 to sub $0.03. For Marathon, the 100 MW Hardin 
 operation could continue at $0.0286 per kWh. But 
 the new 300 MW facility with Compute North incurs 
 a $0.044 per kWh charge plus a $0.5 per machine 
 per month in management fees. That means 
 Marathon’s blend-in energy price will be over $0.042 
 when it plugs in all its pending equipment. 

 But Riot’s cash-based operating expenses could also 
 sharply increase in 2022 due to its aggressive team 
 expansion and its ongoing experiment with the 
 immersion cooling technology. As of the end of 2021, 
 Riot had about 335 employees, with 53% in Colorado 
 and 44% in Texas. As of March 25, 2021, it had just 8 
 full-time employees. On the other hand, because it 
 has outsourced most of the facility development, 
 operation and maintenance work, Marathon 
 maintained a lean team of just 9 full-time employees 
 as of the end of 2021. 

 Conclusion 

 Despite the initial suspicion over what could be a 
 classic FOMO act, Riot and Marathon’s success make 
 themselves useful case studies on how Bitcoin 
 mining could salvage failing businesses if done right. 
 Since 2021, we have also seen multiple financially 
 troubled energy companies pivoting into the 
 capital-intensive mining industry. What it takes is not 
 only the expertise in navigating the equity and debt 
 markets to source capital but the guts and 
 understanding of the crypto economics in order to 
 scale up at a time when no one else is. In retrospect, 
 Chinese mining investors were having a 
 tougher-than-ever  time in the summer rainy season 

 in 2020 because of the staggering bitcoin price and 
 halved mining rewards. As a result, Bitmain’s S19s 
 and MicroBT’s WhatsMiner M30s were a hard sale 
 upon their product launch. But that was when Riot 
 and Marathon began scooping up pre-orders. 
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 An overview of M&A 
 deals in crypto mining 

 Quick Take 

 ●  The merger and acquisition deals in crypto 
 mining over the past five years have 
 fundamentally reshaped the industry’s 
 landscape. 

 ●  In 2017, mining operators, hosting providers, 
 landowners and power plants, while being 
 partners to one another, were mostly 
 separate businesses. 

 ●  But now, they have become more overlapped 
 and integrated than ever. 

 ●  We take a look at how the M&A deals have 
 played a role in the consolidation of the 
 crypto mining industry. 

 Over the past five years, and particularly over the 
 course of 2021, we have seen an increasing number 
 of merger and acquisition deals in the crypto mining 
 space, which has contributed to the consolidation of 
 the industry and together shaped the current 
 landscape. 

 In 2021 alone, at least 6 mining companies in North 
 America have gone public through either business 
 mergers or SPAC deals. We have also seen more 
 mining companies acquiring land and power plants in 
 order to own either self-hosting infrastructure or 
 power resources, or both. These deals prove to be 
 vital to new mining entrants and the expansion of 
 existing mining operations. 

 Based on public disclosures and filings with the 
 Securities and Exchange Commission, we have 
 reviewed at least 26 M&A transactions since 2017 
 that fueled the industry’s consolidation. At a high 

 level, the M&A deals that happened in the crypto 
 mining industry can be categorized into the following 
 groups based on their unique purposes: 

 1.  Reverse takeover of publicly listed shell 
 companies or SPAC deals. 

 2.  Acquisitions of existing mining operations; 
 3.  Acquisitions of infrastructure, including data 

 centers and/or power plants 
 4.  Acquisitions of land; 
 5.  Acquisition of electrical suppliers; 

 In this piece, we take a look at how these deals have 
 played a role in the growth of different mining 
 companies. 

 Reverse takeovers and SPACs 

 Early reverse takeover deals in the mining sector, 
 where a private crypto mining operation became 
 public by merging with an existing public shell, could 
 date back to the 2017 crypto market rally. In early 
 2018, Canada-listed Oriana Resources Corporation 
 and Israel-listed Blockchain Mining Ltd. merged with 
 then-private Hut8 Mining and Backbone Hosting 
 Solutions (which operated as Bitfarms), respectively. 
 That was the inception of how Hut8 and Bitfarms 
 have grown into two of the current largest mining 
 operations in the world. 

 Since late 2020, we have seen more reverse 
 takeovers and special-purpose acquisition company 
 �SPAC� deals in the mining space, in part thanks to 
 bitcoin’s price rally and the growing popularity of 
 SPAC deals in the capital market. Although reverse 
 takeovers and SPACs are different by definition, they 
 serve a similar goal for companies that undergo the 
 transactions, which is to increase securities liquidity 
 and gain greater access to equity and debt financing 
 in the public markets. Below is a summary of mining 
 companies that have either filed to go or already 
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 gone public in 2020 and 2021 via reverse takeovers 
 or SPAC deals. The six companies that went public 
 managed to raise a total of $1.2 billion in net cash 
 provided by equity and debt financing activities in 
 2021. 

 Acquisition of mining operations 

 For any company that expands or pivots into the 
 crypto mining industry, acquiring an existing mining 
 operation would be the easiest way to start it off. 
 Some of the largest mining companies today took 
 advantage of acquiring smaller players to scale up 
 their operations over the past few years. 

 We previously analyzed the  mining pivot of Riot 
 Blockchain  in 2017. Currently one of the largest 
 bitcoin mining operators by market cap, Riot started 
 its mining business by acquiring a Nevada-based 
 subsidiary called Kairos Global Technology. 

 Following Riot’s announcement to enter the 
 blockchain space in October 2017, it closed a 
 business combination share exchange agreement 
 with Kairos and issued 1.75 million shares with a 
 valuation of $12 million at the time. In return, Riot 
 acquired Kairos as well as its 700 AntMiner S9s and 
 500 AntMiner L3s, Bitmain’s litecoin ASIC miner. It 
 was the Kairos subsidiary that further leased a site in 

 the Oklahoma state in 2018 to officially kick off Riot’s 
 mining operations. 

 Other examples include HIVE Blockchain’s April 2020 
 acquisition of 9376�9974 Inc, a dedicated crypto 
 mining operation at a leased site in Quebec, Canada, 
 for $1.2 million in cash and $2.4 million in stock 
 issuance. 

 In March 2021, publicly listed Wize Pharma, a clinical 
 service firm, merged with Cosmos Capital, an 
 Australian digital asset infrastructure provider, after 
 which the combined public entity was known as 
 Mawson Infrastructure Group, which now has over 
 1EH/s of Bitcoin computing power. Following the 
 reverse takeover, Mawson completed the full 
 acquisition of Luna Squares LLC in July 2021, which 
 is the entity that leases a 16.35-acre site in the state 
 of Georgia, where Mawson’s hashing power resides. 

 In July 2021, crypto mining hosting firm Core 
 Scientific completed the acquisition of Blockcap, one 
 of its biggest hosting customers, in order to present 
 a significant self-owned hashrate when it went 
 through a SPAC deal last year. As of March 2022, 
 Core Scientific’s self-mining hashrate was at 8.3 
 EH/s, which accounts for over 4% of the network’s 
 total hashrate and makes Core the largest public 
 Bitcoin mining operation. 

 But one common issue with acquiring a mining 
 operation, especially in the years before 2021, is that 
 the acquired operations had mostly relied on signing 
 leases with infrastructure providers instead of 
 directly owning any sites, which would be a 
 challenge if they want to scale up. 

 Acquisition of infrastructure 

 One sign of the industry’s consolidation throughout 
 2021 was the acquisitions of mining infrastructure, 
 including data centers and power plants, as existing 
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 players and new market entrants aim to scale up 
 operations to capture bitcoin's price rally. 

 Between 2018 and 2020, Riot Blockchain hosted its 
 mining equipment in Oklahoma through a site it 
 leased under the Kairos subsidiary, as well as in 
 Coinmint’s hosting facility in New York, which, by our 
 previous estimate, charged an energy rate of over 
 $0.06 per kilowatt-hour. But Riot’s massive 
 equipment purchase orders in 2020 meant that it 
 was no longer viable to continue solely relying on 
 third-party hosting partners when it aimed to scale 
 up the operations by multiple times. 

 In May 2021, Riot made a significant acquisition of 
 Whinston U.S, a data center facility in Texas with 300 
 megawatts �MW� of mining capacity for $80 million in 
 cash and $360 million in stock issuance. By current 
 industry standard, the cost for constructing each 
 MW of air-cooling mining capacity is between 
 $200,000 to $250,000, meaning the worth of the 
 300 MW facility would be just less than $80 million. 
 Based on how Riot evaluated the acquisition, as 
 extracted below from its  2021 earnings report  , a big 
 part of the premium that Riot paid for was the 
 goodwill, which is “attributable to the assembled 
 workforce of experienced personnel at Whinstone 
 and synergies expected to be achieved from the 
 combined operations of Riot and Whinstone.” 

 Also, in May 2021, Canada-based mining firm Argo 
 Blockchain acquired 100% of the equities of two 
 subsidiaries of GPUOne Holding Inc. for a value of £5 
 million, or $6.45 million. Each entity acquired was a 
 crypto mining data center where Argo was the lead 
 tenant. As Argo explained in its earnings statement, 
 the acquisition was performed so that it could obtain 
 control of its hosting facility and power costs across 
 facilities in Canada. 

 Similarly, in April 2021, HIVE Blockchain completed 
 the acquisition of GPU Atlantic, another subsidiary 
 previously owned by GPUOne, and brought the full 
 GPU Atlantic team in-house for their engineering 
 expertise. With the $18.7 million acquisition, HIVE 
 became the owner of a 50 MW substation and a data 
 center facility in New Brunswick, Canada. 
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 Meanwhile, energy-turned Bitcoin mining operation 
 Stronghold Digital went on acquiring a second power 
 station in July 2021 located in Nesquehoning, 
 Pennsylvania, for $2.2 million in cash and 1.15 million 
 shares of Stronghold. It closed the acquisition in 
 November and is pursuing the acquisition of a third 
 power plant with a consideration of $3 million in cash 
 and 6.2 million shares issuance. 

 Acquisition of land 

 Not every acquisition of mining infrastructure has 
 produced welcoming results. For instance, HIVE 
 acquired two properties in Norway for a total 
 consideration of $12.3 million in May 2018 with the 
 expectation of accessing low-cost green power in a 
 cold climate. It did not own the land but had the right 
 to develop the land under certain conditions, which 
 included raising about $22 million before March 
 2021. If the provisions were not met, the local 
 municipal government would be entitled to take back 
 the land. However, per HIVE’s public disclosure, the 
 Norwegian Parliament passed a bill in December 
 2018 that crypto mining firms shall not enjoy tax 
 relief on power consumption at the same rate as 
 other power-intensive industries, which made the 
 opportunities there less attractive. Eventually, HIVE 
 did not go ahead with the plan and as a result, the 
 land rights were impaired and written down to $0 for 
 accounting purposes. 

 In fact, even Riot’s Whinston facility in Texas was not 
 entirely immune to the downside of not being its own 
 landlord in the long term. Based on Riot’s earnings 
 report, the Whintston facility has an initial lease of 
 ten years, followed by three ten-year renewal 
 periods. The potential risk is Riot failing to renew the 
 lease on favorable terms or renewing the lease at all 
 once the initial term expires. The cost will be 
 significant if the landlord requires Riot to vacate the 
 Whinston premises and that’s if Riot is able to 
 relocate at all. 

 This reality may partially explain why Argo moved to 
 directly acquire a 320-acre land in March 2021 in 
 West Texas by merging with DPN LLC for an initial $5 
 million in stock issuance and another $12.5 million in 
 stock issuance if certain contractual milestones are 
 fulfilled. Unlike Riot, which acquired an existing data 
 center available for operation and expansion, Argo 
 would have to build the data center in Helios, Texas, 
 from scratch. 

 Meanwhile, we also see several mining operations 
 merging with data center businesses in addition to 
 land acquisitions through a lump sum deal. After 
 experiencing regulatory headwinds and local 
 community’s backlash in New York, Greenidge 
 Generations acquired 175 acres of land in 
 Spartanburg, South Carolina, for $15 million, which 
 was previously owned by another portfolio company 
 of Greenidge’s parent company Atlas Holdings. The 
 acquisition included the land and a 750,000-square 
 feet industrial site, which will be used to host 
 Greenidge’s mining equipment. 

 Microgrid service provider CleanSpark was a new 
 bitcoin mining entrant that scaled up rapidly in 2021. 
 It kicked off the operation by directly acquiring the 
 ATL Datacenter in Georgia state in December 2020 
 and gradually plugged in miners last year. In May 
 2021, it exercised the option of acquiring the land of 
 the ATL Datacenter that was included in the initial 
 acquisition term of the data center. The total deal 
 was worth $23.5 million. 

 Bitfarms took a similar move in November 2021 by 
 acquiring a crypto mining facility in Washington state 
 for $26 million that comprised land, buildings, 
 electrical infrastructure and power access to 24 MW. 

 Australia-headquartered Iris Energy entered the 
 mining industry in early 2020 through a deal of 
 acquiring 100% ownership interest in a certain land, 
 substation and data center infrastructure in British 
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 Columbia, Canada, for $4.3 million from several 
 entities controlled by an investor called Brian Fehr, 
 who has, in return, become a  shareholder  Iris Energy. 

 Acquisitions of electrical suppliers 

 As the industry grows institutionalized, the expertise 
 in sourcing and managing electrical components has 
 become a more important factor in determining if an 
 operation can succeed in scaling up. 

 After nearly a decade of development, the efficiency 
 growth of bitcoin ASIC miners has slowed down. For 
 instance, from 2016 to 2020, Bitmain managed to 
 triple its miner efficiency from 100J/TH to 30J/TH. 
 But it would be unlikely that Bitmain can triple the 
 efficiency again to 10J/TH by 2024. And even if it 
 does, the available quantity will be scarce because it 
 will use a more advanced chip technology. Bitmains’ 
 current top-of-the-line equipment, the S19 XP, has 
 an efficiency of 21.5J/TH, but it will not ship until Q3 
 this year. What that implies is mining operations are 
 more incentivized to optimize their complementary 
 hardware electrical components in order to maximize 
 the performance and lifespan of their mining fleet 
 with the help of customized software for 
 overclocking or autotuning. 

 In December 2021, Riot acquired all the issued and 
 outstanding equity of a firm called ESS Metron for a 
 valuation of $50 million with $25 million in cash and 
 715,413 shares. ESS Metron is a designer and 
 manufacturer of power distribution equipment and 
 was already a supplier of Riot, facilitating the 
 expansion of the Whinston facility. Per Riot’s note, 
 ESS Metron has been “instrumental” in the design, 
 manufacture, and implementation of Riot’s 
 industrial-scale immersion-cooled Bitcoin mining 
 hardware at Whinston. 

 As we analyzed previously, the exploration of 
 techniques for boosting mining hashrate  , including 

 immersion-cooling, is poised to be more popular as 
 bitcoin ASIC mining chips reach an efficiency growth 
 plateau in the coming years. We can anticipate more 
 active players in the hardware and software supply 
 sectors that offer customized solutions to help 
 mining operations boost hashrate, reduce noise, 
 become portable and maximize equipment lifespan. 

 Conclusion 

 One high-level takeaway we have observed over the 
 past 5 years in the mining industry is the progression 
 of consolidation. Large players have not only merged 
 with smaller shops but have also taken more control 
 of various integral parts of the mining supply chain. 

 In the 2017 market rally, mining operations owned 
 equipment and leased rack space from hosting 
 providers. Hosting providers owned facilities but not 
 necessarily on the land and they sourced electricity 
 from power plant owners. To a large extent, the 
 players in each part of the supply chain, while 
 working closely with one another as partners, were 
 separate businesses. 

 But through mergers and acquisitions, companies 
 like Core Scientific and Riot Blockchain are now 
 constructing proprietary data centers to host miners 
 for themselves and for customers. As energy 
 companies enter the self-mining business, they have 
 effectively adopted a strategy where it takes an even 
 fuller control over the supply chain from energy 
 power to mining equipment. In a nutshell, mining 
 operators, hosting providers, landowners and power 
 plant generators have become more integrated than 
 ever – and that, in return, has also made the mining 
 industry asset-heavier than ever. 
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 An Updated Look at 
 Energy Companies’ 
 Bitcoin Mining Entry 

 Quick Take 

 ●  Several companies with deep energy 
 backgrounds became publicly traded bitcoin 
 mining firms in 2021. 

 ●  They have successfully scaled up the 
 operations over last year with ongoing 
 expansion plans across the U.S. 

 ●  In this piece, we take an updated look at their 
 mining strategies and growth so far and how 
 they catch up with industry incumbents. 

 One of the most notable trends in the North 
 American crypto mining industry since 2021 is the 
 increasing number of companies with deep energy 
 backgrounds that have entered the bitcoin mining 
 business. 

 The first known instance of a power plant in North 
 America that pivoted into self-mining bitcoin could 
 date back to early 2020 when New York-based 
 Greenidge Generation announced that it commenced 
 a mining operation that was producing around 5.5 
 bitcoins a day, at the time, by using some of its 
 natural gas resources. Greenidge’s story was an early 
 case study on how energy companies could tap into 
 bitcoin mining to rejuvenate their previously troubled 
 energy business line. 

 Since early 2021, there have been several new 
 entrants, such as CleanSpark, Stronghold Digital and 
 Terawulf, that went all-in on bitcoin mining. In 
 October,  Ameren Corp  , a St. Louis-headquartered 
 utility company with a $25 billion market 

 capitalization on the New York Stock Exchange, said 
 it had set up a small bitcoin mining operation in 
 Missouri using its own coal power. More recently, U.S 
 oil and gas giant Exxon, with a $371 billion market 
 capitalization, was also  reported  to be experimenting 
 with a bitcoin mining operation using some of its idle 
 natural gas resources. Although the mining 
 operations by Ameren and Exxon do not appear to be 
 as industrial as that of Greenidge and alike, it is a 
 sign that utility companies with significant market 
 shares are taking the mining industry more seriously 
 as a way to hedge against the volatility of their 
 energy businesses. 

 In this piece, we take an updated look at energy 
 firms’ mining entry and growth so far, based on the 
 annual reports filed by Stronghold, Terawulf, 
 Greenidge and CleanSpark. 

 Background overview 

 In 2014, private equity firm Atlas Holdings, which 
 specializes in investing in financially distressed 
 companies, acquired Greenidge Generation LLC, a 
 then-idle power plant in the Town of Torrey in New 
 York. Following the purchase, Atlas converted the 
 plant’s energy source from coal to natural gas. The 
 transformed power plant started operations in May 
 2017 with a total generation capacity of about 106 
 MW. As its management explored alternative revenue 
 streams, it began a pilot mining operation with only 1 
 MW of capacity in May 2019. After the success of 
 the pilot project, Greenidge expanded to a larger 
 data center scale in January 2020 with about 0.3 
 EH/s of bitcoin hashrate. After the growth in 2021, 
 Greenidge began expanding its capacity in South 
 Carolina. 

 Around the time when the transformed Greenidge 
 was put into use, Bill Spencer, co-chairman of 
 Stronghold Digital, bought the financially troubled 
 Scrubgrass coal refuse power plant in Pennsylvania. 
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 As management tried to figure out a way to increase 
 revenues for the power plant, Spencer pitched the 
 idea of bitcoin mining in late 2017. The team tried it 
 out in the following years and it proved to work. In 
 early 2021, Spencer formed Stronghold Digital with 
 Greg Beard, who brought experience in managing 
 energy investment during his time at Apollo Global 
 Management and serves as CEO and co-chairman. 
 This  profile piece  has more details of the background 
 stories. 

 Terawulf, also officially formed in early 2021, was 
 founded by New York energy mogul Paul Prager, the 
 founder of Beowulf Energy. With its expertise in 
 power generation and electrical infrastructure, 
 Beowulf built a mining data center in Hardin, 
 Montana, using energy from its Hardin Generating 
 Station in 2020. The site was for operating and 
 hosting Marathon Digital’s mining fleet. In return, 
 Beowulf became a shareholder of Marathon and it 
 subsequently created Terawulf in 2021 in order to 
 get into self-mining by taking advantage of its 
 Somerset Generating Station in New York. In 
 addition, through a joint venture called Nautilus 
 Cryptomine set up with Talen Energy in 2021, 
 Terawulf is expanding a second site in Pennsylvania. 

 Prior to its bitcoin mining expansion in December 
 2020, Nevada-based CleanSpark was a 
 publicly-traded micro-grid management provider 
 which offered engineering, design, energy storage, 
 and software and hardware solutions for microgrid 
 and distributed energy systems, targeting both 
 commercial and residential customers primarily in 
 Southern California. It commenced bitcoin mining 
 operations after acquiring an industrial data center in 
 Georgia in 2020 and has begun doubling down on 
 expansion in Texas. 

 Key financial metrics 

 At a high level, the revenue diversification strategy 
 has worked out well for energy companies so far, as 
 the chart below shows. Following their bitcoin mining 
 entry, Stronghold, Greenidge and CleanSpark have 
 been able to sharply increase their revenues in 2021 
 for both their mining segments and their existing 
 energy segments. It should be noted that Terawulf 
 did not generate any revenue for 2021 because its 
 mining operation did not officially commence until 
 March this year. 

 One notable thing about these energy companies is 
 their treasury management, which tends to liquidate 
 mined bitcoin on a regular basis instead of holding 
 everything like many of their competitors do, i.e. Riot, 
 Marathon, HIVE, Hut8 and Bitfarms, etc. This means 
 the revenues that Greenidge, CleanSpark and 
 Stronghold reported on their 2021 income 
 statements were cash-based, instead of the dollar 
 worth of the bitcoins at the time of production. 
 Greenidge reported  holdings of 26.1 and 29 bitcoins 
 as of Q4 2020 and 2021, respectively. Hence, it sold 
 almost all the 1,866 bitcoins it mined throughout 
 2021. CleanSpark took a hybrid method by selling 
 909 out of the 1,527 bitcoins it mined in 2021. 

 Stronghold, on the other hand, opted for a Prepaid 
 Variable Digital Asset Forward Transaction with 
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 NYDIG. On December 15, Stronghold forward-sold 
 250 bitcoins at an initial sale price of $28,000 apiece 
 to NYDIG in order to receive $7 million upfront. The 
 250 bitcoins were secured by NYDIG to be sold on 
 September 24, 2022, at a price equal to bitcoin’s 
 market price on September 23, less the initial sale 
 price �$28,000�, subject to a capped final sale price 
 of $85,500 apiece. Following the transaction, 
 Stronghold was holding 182 bitcoin on its balance 
 sheet as of December 31. 

 With that transaction, Stronghold was assured that it 
 would be able to sell the 250 bitcoins for at least $7 
 million, which it had already received in advance, and 
 at most $21.3 million. The cost for getting that profit 
 protection is to give up the upside if bitcoin goes 
 above $85,500 on September 23. In return, 
 Stronghold was required to pledge the 250 bitcoins 
 as collateral. Reversely, NYDIG will incur a loss if 
 bitcoin’s market price is below $28,000 in 
 September, or it gains profit if bitcoin’s price goes up 
 above $85,500. 

 With the help of net cash flow from operating 
 activities in 2021, Greenidge, CleanSpark and 
 Stronghold were able to cover some of the 
 operational and capital expenditures out of their own 
 pockets and hence alleviate the cash pressure from 
 financing activities. Throughout 2021, the three 
 raised about $770 million in net cash from financing 
 activities, which was less than half of what Riot and 
 Marathon – two of the biggest mining companies 
 that are holding bitcoins – raised during the same 
 period. 

 Hashrate 

 As of the end of March, Greenidge, CleanSpark and 
 Stronghold were among the top 15 largest bitcoin 
 mining companies known in the world by operating 
 hashrate. Although they still lagged behind leading 
 industry incumbents, they managed to scale up over 
 a short period of time and it is worth noting the 
 different strategies they took to reach the current 
 level. 

 Greenidge deployed about 19,400 bitcoin ASIC 
 miners as of March that was comprised of Bitmain's 
 AntMiner S17 and S19 series as well as MicroBT’s 
 WhatsMiner M30 series, which collectively produced 
 1.6 EH/s. About 10,300 units of all the deployed 
 miners was plugged in within 2021. 83% of the 
 operating hashrate is at its first site in New York 
 while the remaining equipment is at the second site 
 in South Carolina. Greenidge’s growth over 2021 was 
 in part due to about $40 million in equipment 
 financing deals inked with Foundry, which provided 
 Greenidge with spot stocks of ASIC miners at a 
 premium plus an annualized 17% interest rate. Over 
 the last quarter, Greenidge doubled down on its 
 equipment financing by taking loans from NYDIG and 
 B. Riley Financial, and using newly bought ASIC 
 miners and the South Carolina site as collateral. We 
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 previously  explained  the dynamics of the private 
 loans marketplace in bitcoin mining. 

 CleanSpark, which commenced mining operations in 
 December 2020, grew its operating hashrate to 
 1.9EH/s in one year and continued to ramp up over 
 the first quarter of 2022. The major reason why it 
 was able to scale up quickly was because it 
 purchased a mix of spot and future stocks of ASIC 
 miners at a premium through various equipment 
 brokers and distributors, rather than from Bitmain 
 directly. Between March and April 2021, CleanSpark 
 placed purchase orders for 28,178 units of AntMiner 
 S19s worth $206 million in total. 5,500 units of those 
 were scheduled to arrive within three months by 
 June and another 8,580 units were scheduled to 
 arrive within 2021. The average price per unit was 
 about $7,300. In comparison, Riot Blockchain paid 
 only $2,200 apiece for a June 2021 batch of S19 Pro, 
 which was pre-ordered in August 2020. The price for 
 CleanSpark not wanting to wait on the sideline is to 
 pay a 2.3 times premium. 

 Similarly, Stronghold sourced equipment from a 
 variety of suppliers but changed its strategy during 
 Q4 last year after learning from what was likely a 
 newbie mistake. In April 2021, Stronghold 
 pre-ordered 2,400 S19j miners for $12.6 million from 
 a supplier called Cryptech Solutions. In the same 
 month, it signed a purchase agreement worth $73 
 million for 15,000 units of MV7 miners from an 
 obscure manufacturer called  MinerVA  . The MV7 
 miners were supposed to arrive in equal monthly 
 batches from October 2021 to April 2022. The MV7 
 miners would have accounted for a major portion of 
 Stronghold’s mining fleet, except that Stronghold 
 only received 3,200 units by March. However, 
 Stronghold said the hashrate performance of the 
 delivered miners was only 50% to 70% of the 
 expected specification. With the massive delay and 
 subpar performance, Stronghold said in its  annual 
 report  that it may “write off some or all of the 

 approximately 12,000 undelivered MinerVa miners,” 
 and it does not know “when the remaining MinerVa 
 miners will be delivered, if at all.” 

 After experiencing such unreliability, Stronghold 
 signed a series of purchase agreements for spot 
 stocks starting from October 2021 with Bitmain, 
 Luxor Technology, NorthernData and Cryptech for 
 equipment made by Bitmain and MicroBT, who are 
 more reliable and longer-running manufacturers. 

 Terawulf, on the other hand, has likely experienced 
 the same issue because it pre-ordered 30,000 MV7 
 miners in March 2021 worth $118 million and the first 
 batch of 10,000 units was supposed to arrive in 
 November, which was Terawulf’s initial time for 
 kicking off the mining operation. It delayed the 
 operations once to the end of 2021 and then another 
 time to early Q1, only officially starting in March. 
 Aside from the MinerVA purchases, Terawulf 
 pre-ordered 30,000 units of Bitmain’s S19s that were 
 scheduled to arrive in six equal batches starting from 
 January. 

 Operating cost 

 It would be obvious to assume that one of the 
 advantages for energy companies to enter the 
 mining industry is the continuous supply of 
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 self-owned power at cheap rates. But the table 
 below, which summarizes the cost of revenues per 
 bitcoin mined and respective power rates for 
 CleanSpark, Greenidge, Terawulf and Stronghold, 
 reveals some interesting dynamics and how the 
 reality is sometimes different. 

 Of the four mining companies, CleanSpark is the only 
 one that does not directly own power plants. Its 
 energy expertise is in the grid management solution 
 sector. But CleanSpark’s cost of revenue per bitcoin 
 mined was lower than that of Greenidge in 2021. 
 CleanSpark splits its hashrate among two self-owned 
 sites in Georgia �70%� and a third one in Coinmint’s 
 hosting facility in New York �30%�. For Greenidge, 
 throughout 2021, all of its operating fleets was 
 located in New York and the energy market in the 
 state changed rapidly over 2021. 

 What is interesting is that Greenidge’s direct cost of 
 mining revenue in 2020 was only $0.033 per kWh, 
 half of what it was in 2021. Greenidge explained the 
 reasons in the 2021 earnings report as follows: 

 “The cost of revenue per MWh (exclusive of 
 depreciation and amortization) increased 
 significantly for both cryptocurrency datacenter and 
 power and capacity primarily due to a significant 
 increase in the gas cost per dekatherm, which 
 increased 97% during the year ended December 31, 
 2021, as compared to the year ended December 31, 

 2020, primarily driven by higher demand caused by 
 more extreme weather conditions in 2021 as 
 compared to the same periods in 2020 that the plant 
 was online and the New York stay-at-home 
 regulations during 2020, which reduced the demand 
 for power.” 

 That might be what partially motivated Greenidge to 
 choose a different state when it planned for 
 expansion, in addition to controversies shrouding its 
 New York operations. 

 Controversies 

 Energy-turned mining companies that directly own 
 power plants cannot seem to avoid controversies, 
 especially if they use fossil fuel resources. The 
 pushback usually comes from local residents and 
 environmentalists with typical arguments that bitcoin 
 mining operations, being beneficial to just a small 
 group of power plant owners, creates unnecessary 
 loads of noise, pollution and havoc to the local 
 communities by using power capacities that 
 shouldn’t be used at all. 

 Ever since Greenidge’s mining operation officially 
 came online in early 2020, it has been battling 
 against accusations from the local community in 
 Dresden, New York, of it heating up water in the 
 Finger Lake region near the mining premise, altering 
 the ecosystem in the neighborhood and jeopardizing 
 the livelihood of its residents. 

 Greenidge received a Title V permit in 2016 from the 
 Department of Environmental Conservation �DEC� in 
 New York for its power plant to operate under the 
 obligation of controlling its greenhouse gas 
 emissions. The permit is now due for a renewal and it 
 remains to be seen if the controversy shrouding 
 Greenidge’s mining operations would alter the 
 outcome of the DEC’s decision, the deadline of which 
 has been  postponed to June  this year. 
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 Similarly, Terawulf’s joint venture with Talen Energy in 
 Pennsylvania faced headwinds from local 
 communities during town hall meetings before the 
 project was finally approved. Canadian mining 
 company Digihost announced last year its agreement 
 to buy the Fortistar natural gas power plant in North 
 Tonawanda, New York, even though the deal was not 
 approved by the Public Service Commission at the 
 time of the announcement. But three North 
 Tonawanda residents and the Sierra Club filed a 
 lawsuit in November in an attempt to overturn the 
 city Planning Commission’s approval of the bitcoin 
 mining project. 

 Conclusion 

 After bitcoin’s price rally in late 2020, the gross profit 
 margin for mining using the newest generation of 
 equipment has greatly improved. Even at the current 
 network difficulty and bitcoin’s price at $41,000, one 
 unit of S19 Pro can generate $20 in revenue in a day 
 with a direct energy cost of $2.3; if we assume the 
 energy rate is $0.03 per kWh, which is what power 
 companies can achieve. That translates to an 88% 
 gross margin. 

 That might be the fundamental driver for energy 
 companies to enter the mining game, not necessarily 
 them being hardcore believers as much as 
 longer-running mining companies are, such as Core 
 Scientific. The liquidation strategy of these new 
 energy entrants reflects a shared mindset that views 
 bitcoin mining from a fiat-based profit maximization 
 perspective. As Greg Beard, co-chairman of 
 Stronghold and a former fund manager at Apollo 
 Global, said in an interview last year, "I'm not sure 
 that you need to be a believer." For him, and perhaps 
 many other energy executives, they put the numbers 
 in an Excel spreadsheet which currently makes sense 
 economically. And that was good enough. 
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