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ABSTRACT 

This work presents a system dynamics modeling approach to evaluate critical economic metrics on the Waterfall platform, a 
decentralized public network. The constructed model serves as a significant tool for understanding the intricate economic processes 
within the platform and supports informed decision-making by stakeholders. By using input parameters such as the number of 
network validators and transactions per second (TPS) over time, the model projects key metrics like the inflation rate and total supply 
of coins, providing insights into the platform's economic stability. 

The Waterfall platform is designed as a scalable smart contract ecosystem, underpinned by cryptoeconomics, to ensure a self-

sustaining and self-regulating environment that maximizes stakeholder benefits. The platform's mainnet, launched in June 2024, has 
shown consistency between testnet results and theoretical calculations, demonstrating the robustness of the underlying economic 
model. However, as with any economic system, forecasting is essential for decision-making and improving efficiency. The system 
dynamics model allows for the exploration of different scenarios, considering various growth assumptions for validators and TPS, to 
project future economic conditions of the platform. 

Three scenarios – pessimistic, realistic, and optimistic – are considered, each with distinct growth trajectories for the number of 
validators and TPS. The outcomes highlight that while the initial stages of the network are characterized by high reward rates due to 
a smaller number of validators, these rates decline as more validators join, affecting the inflation rate over time. The relationship 

between the minting of new coins (as validator rewards) and the burning of transaction fees determines the system's inflationary 
dynamics. Under certain conditions, an increase in TPS could lead to deflation, enhancing the platform's economic sustainability. 

The results suggest that Waterfall's cryptoeconomic model has a strong potential for long-term stability and growth. The 
model's flexibility allows for adjustments based on real-time data and expert judgments, making it a valuable tool for both internal 
stakeholders and external analysts. This approach could also be applied to studying the cryptoeconomics of other decentralized 
networks, providing a broader understanding of their economic stability and long-term viability. 

Keywords: Waterfall platform; decentralized network; cryptoeconomics; system dynamics; long-term forecasting. 

Introduction. Public decentralized networks are complex socio-economic systems that 

combine traditional economic principles with computer technology, so-called cryptoeconomics, to 

enable digital user interactions [1]. Their emergent properties are defined by business logic and 

economic policies embedded in software. 
Waterfall is a scalable smart contract platform supported by cryptoeconomics for creating a 

self-sustaining and self-regulating ecosystem that intends to maximize benefits for all stakeholders 

[2-5].  

The mainnet was launched in June 2024. The results previously obtained on the testnet and 

mirroring the current state were fully in line with theoretical calculations made by the formulas [6]. 

However, as in any traditional economy, some forecasting and predictions over time must be made  
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to empower decision-making and enhance efficiency. In addition, cryptoeconomic modeling 

contributes to the understanding of complex systems, revealing both their advantages and 

disadvantages, in keeping with the spirit of openness and transparency of distributed ledger 

technologies. 

The main goal of this work is to project the key economic metrics of the Waterfall platform on 

the basis of some assumptions about the growth of the network validator number and transactions 

per second (TPS). This primarily applies to inflation and deflation processes for understanding and 

managing economic stability. For these purposes, a few possible system evolution scenarios were 

considered in this work using system dynamics modeling. Further, as the platform evolves and new 

data is received, this model should be refined. 

It is worth noting that while economic models are powerful, they are not without limitations. 

They rely on assumptions that may not hold true in all situations, and the complexity of the real 

world can never be fully captured. There will always be some uncertainty in the input data. On the 

other hand, economic policies embedded in software cannot be modified without community 

consent, which provides more robustness of forecasting in comparison with traditional economic 

modeling. 

General provisions. The design of Waterfall’s cryptoeconomics is fully described in [7], 

including minting and burning processes, the rewards system, coin flows, etc. However, its analysis 

was carried out only with fixed parameter values. In this work, we consider the number of network 

validators and TPS as input parameters changing by certain growth laws over time.  

Logistic Growth. Growth equations are a powerful tool for simulations across many fields and 

can provide valuable insights into the dynamics of complex systems over time. In mathematical 

modeling, they can be used as starting assumptions, e.g., for the growth of the numbers of network 

nodes, users, and transactions, amounts of staked and transferred coins, etc.  

Logistic growth is usually applied to simulate various network phenomena. This is a 

mathematical function characterized by increasing growth in the beginning period but decreasing 

growth at a later stage [8]: 

𝐿(𝑡) =
𝐿𝑚𝑎𝑥

1 + exp(−𝑞(𝑡 − 𝑡0))
, 𝑡 ≥ 0, 

where 𝐿𝑚𝑎𝑥 is the supremum of 𝐿 -values, 𝑞 > 0 is the curve's steepness, and 𝑡0 is the inflection 

point (the curve's midpoint). 

In particular, a logistic function can be used to describe the growth of a new technology 

customer number [9]. When a new product or service is introduced, the rate of new customer 

acquisition usually rises at first. However, as the market saturates, that rate slows down as the 

product or service reaches its full potential (e.g. see [10, 11]). In this work, the logistic growth law 

is applied for the projection of model time-dependent input parameters. 

Evaluation scenarios. As static configuration parameters of the model, we will use the current 

values set in the mainnet [7] including: 

 Initial total supply – 25 billion coins. 

 Stake per validator – 32 thousand coins. 

 Slot time – 6 seconds. 

 Blocks per slot – 8. 

To describe the growth in the number of validators and TPS over time, we will consider three 

hypothetical scenarios presented in Table. The values for starting projections were obtained from 

the mainnet. For illustrative purposes, the realistic scenario is depicted in Fig. 1. 
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Table. Parameters of logistic growth curves 

 

Scenarios 

TPS Number of validators 

Start Inflection, year Supremum Start Inflection, year Supremum 

Pessimistic 0 3 10 2.048 3 50.000 

Realistic 0 3 1.000 2.048 2 300.000 

Optimistic 0 2 2.000 2.048 2 500.000 

Fig. 1. Number of validators and TPS over time: the realistic scenario 

Outcomes of Modeling. The designed model allows us to obtain projections of key network 

economic metrics, such as the annual reward and inflation rates, the total staked amount and total 

supply of coins, transaction fees, etc. In this paper, we take an in-depth look at the reward and 

inflation trends. 

In cryptoeconomics, increases in the circulating coin supply are called inflation. Consequently, 

the dynamic relationship between the quantity of newly minted coins as validators’ rewards, and the 

reduction of coins through the burning of base transaction fees, defines the current inflationary rate 

within the system. The results of modeling for each scenario are displayed in Fig. 2.  

The initial stage of the system is characterized by a high annualized reward rate due to the 

small number of validators. As the number of validators increases, this reward rate declines sharply. 

At the beginning, despite the high reward rate, the inflation rate remains low because the total 

amount of minted coins is minimal. However, as more validators join, the inflation rate gradually 

rises, eventually reaching 6 %. Transaction throughput meanwhile impacts the inflation process 

significantly. Therefore, the ecosystem growth and the corresponding increase in TPS can 

potentially lead to deflation, as more coins are burned as transaction fees. 

These results confirm that the platform has good potential for long-term operation and 

development, since a low inflation rate increases user confidence in the system. The reduction in 

rewards provided for in the platform's economic model will reduce the income of participants. 

However, the reward will remain at an attractive level compared to other decentralized platforms, 

which will continue to attract new users and maintain the activity of existing participants. 

Conclusion. The constructed model allows us to explore various scenarios for the evaluation of 

the Waterfall platform considering different hypotheses. In turn, independent experts can adjust the 

static and dynamic input parameters of the simulation according to their expert judgments and 

generate other projections of metrics that are more appropriate in their view. In addition, this model 

can be customized by adding user behavior patterns based on real data obtained from the mainnet, 

e.g., by specifying the average percentage of faulty network nodes that receive penalties instead of 

rewards. 
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Fig. 2. Annualized reward and inflation rate over time: 

pessimistic, realistic, and optimistic scenarios are on the top, middle, and  

bottom panels respectively 

 

The presented simulation shows that the economic sustainability of the platform is at a high 

level.  

This means that Waterfall is able to maintain stability and efficiency under various scenarios, 

ensuring sustainable growth and development. However, any cryptoeconomics operates within the 

framework of the socio-economic system, and the influence of external factors cannot be discarded. 

Therefore, to obtain a reliable long-term forecast, model projections should be combined with 

expert judgments to account for additional information and nuances. 
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АНОТАЦІЯ 

У цій роботі представлено підхід до моделювання системної динаміки для оцінки критичних економічних показників 

на платформі Waterfall, децентралізованій публічній мережі. Створена модель служить важливим інструментом для 

розуміння складних економічних процесів на платформі та підтримує прийняття обґрунтованих рішень зацікавленими 

сторонами. Використовуючи вхідні параметри, такі як кількість валідаторів мережі та транзакцій за секунду (TPS) протягом 

певного часу, модель проектує такі ключові показники, як рівень інфляції та загальна пропозиція монет, надаючи розуміння 

економічної стабільності платформи. 

Платформа Waterfall розроблена як масштабована екосистема смарт-контрактів, що базується на криптоекономіці, щоб 

забезпечити самопідтримуване та саморегульоване середовище, яке максимізує вигоди для зацікавлених сторін. Основна 

мережа платформи, запущена в червні 2024 року, продемонструвала узгодженість між результатами тестової мережі та 

теоретичними розрахунками, демонструючи надійність базової економічної моделі. Однак, як і в будь-якій економічній 

системі, прогнозування має важливе значення для прийняття рішень і підвищення ефективності. Модель системної 

динаміки дозволяє досліджувати різні сценарії, враховуючи різні припущення про зростання для валідаторів і TPS, щоб 

спрогнозувати майбутні економічні умови платформи. 

Розглядаються три сценарії – песимістичний, реалістичний і оптимістичний, кожен з яких має чіткі траєкторії 

зростання кількості валідаторів і TPS. Результати підкреслюють, що хоча початкові етапи мережі характеризуються 

високими ставками винагороди через меншу кількість валідаторів, ці показники знижуються, коли приєднується більше 

валідаторів, що з часом впливає на рівень інфляції. Взаємозв'язок між карбуванням нових монет (як винагороди валідатора) 

і спалюванням комісій за транзакції визначає інфляційну динаміку системи. За певних умов збільшення TPS може призвести 

до дефляції, підвищуючи економічну стійкість платформи. 

Результати свідчать про те, що криптоекономічна модель Waterfall має потужний потенціал для довгострокової 

стабільності та зростання. Гнучкість моделі дозволяє вносити коригування на основі даних у реальному часі та експертних 

оцінок, що робить її цінним інструментом як для внутрішніх зацікавлених сторін, так і для зовнішніх аналітиків. Цей підхід 

також можна застосувати для вивчення криптоекономіки інших децентралізованих мереж, забезпечуючи ширше розуміння 

їх економічної стабільності та довгострокової життєздатності. 

Ключові слова: платформа Waterfall; децентралізована мережа; криптоекономіка; системна динаміка; довгострокове 

прогнозування 


