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Relation between platforms and blockchains. In the 21st century, multisided platforms have risen to 

dominate the digital economy (Baye & Prince, 2020; Rietveld & Schilling, 2020). A crucial source for their 

prevalence is their ability to realize and benefit from network effects (Katz & Shapiro, 1985) which often 

lead to “winner-takes-it-all” dynamics and excessive market power for the platform provider (Cusumano, 

2020). With blockchain technology, an alternative blueprint for such platforms has emerged that offers new 

sources for network effects without the requirement of a powerful platform intermediary. Blockchain-based 

platforms are also two-sided markets where users can interact with complements offered by other users in 

form of apps. Their difference to conventional platforms is that they do not need a platform intermediary to 

enforce and verify transactions as they rely on pre-defined, transparent, and immutable rules that are 

automatically enforced by “a clever mix of cryptography and economic incentives” (Catalini & Tucker, 

2018: 1). These consensus rules ensure that transactions are only executed if the majority of the networked 

parties have verified and voted for the truthfulness of the transaction (Gans & Gandal, 2019). By design, 

blockchain platforms reduce the costs of verifying transactions (Catalini & Gans, 2020)  and thus mitigate 

opportunistic behavior (Halaburda, Levina, & Min, 2019). Furthermore, blockchain platforms neither need 

to restrict access to their platform, collect personal information about their users, nor compromise their 

neutrality by censoring transactions. These properties are a powerful new source of network effects and an 

advantage over established platforms since, despite an existing demand for the above-mentioned features, 

established platforms (deliberately or not) fail to provide them (e.g., Prince & Wallsten, 2020; Rietveld, 

Ploog, & Nieborg, 2020). However, this potential source of network effects is opposed by a limited supply 

of transactions. Limiting the supply is necessary since blockchains are built on the principles of peer-to-

peer communication and redundancy. This means that every transaction has to be verified, voted for, and 

stored by every network party and all parties have to be economically incentivized to comply with the rules 

of the protocol (Halaburda, Haeringer, Gans, & Gandal, 2020). Accordingly, all participants who want to 

conduct transactions or offer services on such a platform compete for the limited supply of transactions 

where only the highest biding transactions will be verified. This competition gets tougher with additional 

participants or complements entering the platform leading to negative network effects. For blockchain 

platforms, this implies that even though they have the potential to tap into new sources of positive network 

effects they simultaneously introduce negative network effects. A better understanding of this phenomenon 

is necessary to evaluate if blockchain platforms can take up the battle with prevailing centralized platforms. 

Research questions. Our application to the NBER research grant is with a hope to support our empirical 

investigation of these competing dynamics, particularly the unprecedented competition for transactions. For 

our investigation, we follow prior work of scholars who have studied how platform design choices influence 

complement and user heterogeneity  (e.g., Hagiu, 2009). Specifically, we are interested in the following two 

research questions: (1) How does the competition for transaction verification affect the usage of 

complements (dApps), and thus what categories of complements will be offered on a blockchain platform 

in the long run? Investigating this question is particularly interesting as there is a paucity of research on 

the drivers of the heterogeneity of complements even if past research has shown that the variety of products 

offered on a platform is decisive for participants to enter the platform (Rietveld & Schilling, 2020). (2) How 

does the competition for transaction verification influence user heterogeneity and thus the rise of a 

dominant platform? Understanding this question is interesting from an antitrust perspective because if 

competition for transaction verification on blockchain platforms constrains user heterogeneity, there will be 

more demand for diverse blockchain platforms which mitigates the risk of one monopolistic platform.  

Data and preliminary insights. To investigate these research questions, we have started to compile a 

novel dataset. Our dataset is based on the Ethereum blockchain and comprises transaction-level data of all 

1.3 billion transactions conducted on the platforms since it went live in 2016 (>736GB). We have chosen 

Ethereum since it is not only the second-largest blockchain network after Bitcoin, but it also allows users to 

deploy and run smart contracts: computer programs running on top of the blockchain (Gans, 2019) that can 
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be used by third-party providers to offer arbitrary platform complements in form of decentralized 

applications (dApps). For every transaction, our dataset contains, among other variables, information of 

sender/recipient, an exact timestamp, the value of the transaction, and how much transaction fees a user paid 

as an outcome of the first-price transaction fee auction. This data allows us to study individual transaction 

and transaction fee bidding behavior and thus to explore our second research question. We further have 

computed and added platform-level data such as the value of one Ether, the number of unique accounts 

transacting on the network, and variables such as the gas limit and the gas used on a given day which allows 

us to approximate the supply and demand of transactions. Figure 1 depicts the market price for one unit of 

gas and the count of new accounts on a given day. 

 

 

 

 

 

 

 

 

 

To investigate our first research question, we add off-chain data from a total of 1738 dApps. We collect this 

data by crawling different websites and matching this information (e.g., category of the dApp, market entry, 

market exit) with the addresses on which services are running on the blockchain. This step is important as 

transactions on a blockchain are pseudonymous which means that transactions can be traced but only 

become meaningful if they are augmented with further off-chain information. For example, without 

augmenting on-chain data with off-chain information, a direct money transfer from one to another user 

would be difficult to distinguish from a transaction with a dApp. Figure 2 depicts the count of daily 

transactions per dApp category where we find that increasing transaction activity in one category is 

associated with decreasing transaction activity in other categories. Figure 3 also suggests that the demand 

curves for dApp categories seem to differ significantly.  

 

 

 

 

 

 

 

 

 

 

 

 

Impact of the grant. With the support of the NBER research grant, we seek to improve our research in 

three crucial ways. First, the grant will help us to accelerate our progress. Particularly in the fast-developing 

blockchain environment speed matters since knowledge quickly becomes outdated and necessary policy 

interventions run the risk of not being implemented simply because the industry has moved on already. To 

this end, the research grant will not only help us to leverage powerful cloud computation services (such as 

Google Big Query which can query the whole Ethereum data set within minutes while a desktop computer 

would need days) but also to hire additional workforce that will accelerate our data collection. Speed in the 

data collection process is also important since some variables (e.g., pending transactions) are not archived 

and thus cannot be restored and collected in the future. Overall, we conjecture that this grant will speed up 

our project by 4-5 months. Second, the research grant will help us to collect more variables and more 

consistent data as it would allow us to purchase curated data from reliable sources. For example, the 

Etherscan.com Pro API provides us with further information on historical account balances or historical 

token supplies and the coinmarketcap.com API allows us to access reliable historical token and 

Figure 2 - Transaction count by category Figure 3 - Demand curve by category 

Figure 1 - Gas price and new accounts over time 
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cryptocurrency prices. Further, we could hire student assistants who could help us to identify additional 

variables such as important changes to the dApps in the past or if a dApp benefits from network effects 

itself. With the additional money, we could also hire MTurk workers who validate and refine the outcome 

of the current approach we use to match off-chain with on-chain data. This would allow us to match 

approximately an additional 20,000 smart contracts to dApps that our automated approach could not match 

with sufficient certainty. Omitting these contracts would lead to underestimating the real usage of dApps 

and thus would jeopardize the consistency of our data and all further analyses. Finally, the NBER research 

grant would help us to advertise and share our knowledge and data with researchers who are interested in 

blockchain platforms or in how platforms shape the digital economy in general but lack the technical 

knowledge to build their own data set from scratch. Therefore, we want to present our work at different 

conferences (NBER summer institute, WISE, and CIST) to specifically provide as many digitization 

economists as possible with a suitable entry point for their own research. 

Timeline. To leverage synergies, we will conduct the data collection for both research questions 

simultaneously but to achieve our ambition to finish the first paper by the end of 2022, we will work 

conceptually on the second question only to the extent required by the data collection and focus on research 

question one first. Specifically, we plan to finish the data collection process in April, complete our data 

analysis in June, and finalize the first draft of our manuscript by the end of July to be able to discuss our 

findings and collect feedback at conferences and workshops. After this project, we will focus on the second 

research question. If no further data is required, we plan to finish our analysis in February 2023 and a first 

draft of the paper in April. Beyond these two projects, our data set opens also more general avenues for 

research. For example, our data would also allow investigating phenomena such as multihoming or long-

term bidding behavior in auctions which is typically difficult to study due to the sparsity of long-term auction 

data. However, we will address such questions only after the first two projects have been completed.  

Summary of contribution. We seek to make the following three contributions with our research project: 

First, by studying a new type of competition—the competition to get a transaction verified—on a platform 

we extent our theoretical understanding of platform design choices and their implications. Second, we 

contribute to a better understanding of the potential of blockchain platforms as an alternative to established 

centralized platform blueprints. Finally, we create and showcase the use of a novel data set which hopefully 

inspires and empowers other researchers to do join our work and create more empirical work that helps 

provide useful advice to policymakers to navigate and improve the digital economy.  
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End Date 03/31/2022 06/31/2022 09/31/2022 12/31/2022
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API access Coinmarket Cap ($79/month) 1 79.00 237.00 237.00 237.00 790.00 
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(https://coinmarketcap.com/api/pricing/). The selected API plan allows using the data 
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Google Big Query (on demand queries $5/1TB) 10 TB / month 50.00 150.00 150.00 150.00 500.00 
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query our 700GB of data across multiple tables stored on Google Big Query. 
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Total research assistant costs 1,809.80 3,989.40 0.00 0.00 5,799.20 
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NBER Summer Institute 2022 - Flight (if in person) 1 0.00 0.00 600.00 0.00 600.00 Source of flight price: kayak.com 

NBER Summer Institute 2022 - Accomodation (if in person; $150/night) 6 0.00 0.00 900.00 0.00 900.00 Source of hotel price: booking.com (middle class hotel)

Total Travel Costs Investigator 1 0.00 0.00 1,500.00 0.00 1,500.00 

NBER Summer Institute 2022 - Train (if in person) 1 0.00 0.00 78.00 0.00 78.00 Source of price: amtrak.com

NBER Summer Institute 2022 - Accomodation (in in person; $150/night) 6 0.00 0.00 900.00 0.00 900.00 Source of hotel price: booking.com (middle class hotel)

Total Travel Costs Investigator 2 0.00 0.00 978.00 0.00 978.00 

Total Travel Costs 0.00 0.00 2,478.00 0.00 2,478.00 

4. Supplies and other expenses

Publication costs (copy editing $60/h) 10h 0.00 0.00 0.00 600.00 600.00 

As non-native speakers, a copy editor will be necessary 
to assure the linguistic quality of our final manuscript.

Total supplies and other expenses 0.00 0.00 0.00 600.00 600.00 

Total costs $2,189.80 $5,129.40 $3,618.00 $1,740.00 $12,677.20

January 2022

We plan to hire two research assistants (one graduate and one undergraduate student) to be 
able to crosscheck their findings and to collect further variables. Wages are calculated 
according to the NYU rates for research assistants (grad RA. $26.75/h + 30.5% fringe, 
undergrad. RA $15/h + 30.5% fringe)


