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Golem [GNT] Valuation Report – June 13, 2018 

 
 

Application:  Golem   GNT Market Cap:  $400M  

Cryptoasset:  GNT    GNT Current Price:  $0.40 
 

 
Purpose:  Golem is the world’s first truly ‘Decentralized Supercomputer’. The 

Golem network is a global market for computing power. In the golem 

network, users rent out the computing power of their devices to other 
users. Golem is enabled by its native cryptoasset, the Golem Network 

Token (GNT). Its purpose is to create a decentralized, peer-to-peer 
(P2P) marketplace for computing power. Here is Golem’s intro video. 

 

Potential:  With the aim of becoming a global, open-sourced and decentralized 
supercomputer, Golem is made up of the combined computing power 

contributed by each of its market participants – from personal laptops to 
entire datacenters. Anyone will be able to use Golem to compute almost 
any program. Golem has been called the ‘Airbnb for Computing’. 

Potential addressable markets include: 
 

• The worldwide public cloud services market, which is projected 
to reach over $411B by 2020 

• Big Data and Business Analytics markets are expected to reach 

$210B by 2020 

• The markets for artificial intelligence and machine learning are 
together expected to reach $57B by 2021 

• High performance computing (HPC) is expected to grow to $45B 
by 2022 

 

People: Golem is led by CEO Julian Zawistowski and CTO Piotrek Januik. 
Together they have deep experience working on high-demand cloud 

computing projects including the Ethereum Virtual Machine, 
Chematica and OmiseGo. The team has proven itself reliable by  
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https://golem.network/
https://en.wikipedia.org/wiki/Supercomputer
https://onchainfx.com/asset/golem
https://www.youtube.com/watch?v=FZb_w5JXvJ8&feature=youtu.be
https://www.forbes.com/sites/rogeraitken/2016/11/12/fintech-golems-airbnb-for-computing-crowdsale-scores-8-6m-in-minutes/#5ab819e13583
https://www.gartner.com/smarterwithgartner/cloud-computing-enters-its-second-decade/
https://www.gartner.com/newsroom/id/3815165
https://www.idc.com/getdoc.jsp?containerId=prUS42371417
https://www.forbes.com/sites/louiscolumbus/2018/02/18/roundup-of-machine-learning-forecasts-and-market-estimates-2018/#1651f5bd2225
https://www.marketsandmarkets.com/Market-Reports/Quantum-High-Performance-Computing-Market-631.html
https://www.marketsandmarkets.com/Market-Reports/Quantum-High-Performance-Computing-Market-631.html
https://www.linkedin.com/in/julian-zawistowski-352478/
https://www.linkedin.com/in/viggith/
https://github.com/CoinCulture/evm-tools/blob/master/analysis/guide.md
http://chematica.net/#/
https://omisego.network/
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achieving the milestones set out on its project roadmap in a timely 

manner. They have also expressed and executed on clear go-to-market 
strategies at each phase in the project.   

 

Overview:  Golem is a decentralized application that functions as a global 
supercomputing utility. The native cryptoasset that serves the Golem 

decentralized application is called GNT. 
 
Token Type: Golem is built on the Ethereum blockchain and GNT is built to its 

ERC20 token standard. This makes GNT an ‘application token’. As an 
ERC20 token, GNT is reliant on the functionality, scalability and 

throughput at the Ethereum blockchain and protocol layers. One can 
approximately analogize this relationship by thinking of Ethereum as 

the ‘iOS marketplace for decentralized applications’ – where Ethereum 
is the operating system (like iOS) on top of which decentralized 
applications are built (like the apps in the app store): 

 

 
 
Function: Golem connects computing assets in a peer-to-peer network, enabling 

individual users (known as “Requestors”) to rent computing power 

resources from other users’ (known as “Providers”) machines. Providers 
‘rent out’ their unused computing power to the Golem network which 

https://steemit.com/golem/@dufe/golem-roadmap
https://www.investinblockchain.com/golem-2018-roadmap/
https://www.investinblockchain.com/golem-2018-roadmap/
https://www.safaribooksonline.com/library/view/decentralized-applications/9781491924532/ch01.html
https://en.wikipedia.org/wiki/Ethereum
https://hackernoon.com/erc20-tokens-b3b50c95ad08
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matches these computing resources to a requestor seeking to ‘rent’ them 

for completing computational tasks. The network plays a vital role is 
splitting up large tasks and distributing them to multiple computing 
nodes for optimal processing speeds. The transactions are facilitated by, 

denominated and settled in GNT. Conceptually similar to cryptoasset 
mining, those who contribute computing power resources to the 

network are compensated for their contribution: 
 
 

 
 
The function of the Golem network is as the backbone of a decentralized 

market for computing power that can be considered both an 
Infrastructure-as-a-Service (IaaS) and Platform-as-a-Service (PaaS): 

 

• IaaS - A form of cloud computing that provides virtualized 
computing resources over the internet 

https://www.abitgreedy.com/cryptocurrency-mining/
https://www.abitgreedy.com/cryptocurrency-mining/
https://en.wikipedia.org/wiki/Infrastructure_as_a_service
https://en.wikipedia.org/wiki/Platform_as_a_service
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• PaaS – A form of cloud computing that provides 
a platform allowing customers to develop, run, and manage 
applications without the complexity of building and maintaining 

the infrastructure typically associated with developing and 
launching an app  

 
The Golem network is enabled by its native cryptoasset GNT. Several 
core functions are attributable to GNT specifically: 

 

• All payments from requestors to providers will be denominated 
in GNT 

 

• All payments to software developers within the Golem network 

will be denominated in GNT 
 

• GNT will be necessary for various interactions within the 

Application Registry and Transaction Framework including 
provider deposit submission, software validation and 
certification 

 

• Other general uses for GNT will be set forth in the Transaction 

Framework with parameterized interactions definable within 
each specific integration of Golem 

 

Golem also provides flexible tools to aid developers in securely 
distributing and monetizing their software. This enables developers to 

build other decentralized applications directly on top of the Golem 
network that supplement its functionality or make direct use of GNT. 
Anyone is free to create and deploy software to the Golem network by 

publishing it to its Application Registry. This versatility gives Golem the 
potential to become a key building block in the future of internet service 

provision and software development.  
 

Golem Network Constituents 

 
There are three key Golem network participants, each with their own 

software interface, tools and incentives for participation in the 
marketplace for computing resources: 
 

 
(see table on next page) 

 

https://en.wikipedia.org/wiki/Computing_platform
https://medium.com/@jacobscott/the-emergence-of-cryptoeconomic-primitives-14ef3300cc10
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Group Network Features Incentive to Participate 

Requestors Golem offers tools to execute 
compute-intensive tasks. 

Requestors get access to affordable 
and scalable solutions, which 
combine hardware and software. 

Providers Golem combines and utilizes 
(almost) any kind of existing 

computing hardware. 

Hardware Providers get paid for 
renting out their hardware. 

Software Developers Golem is a flexible platform to 
deploy and monetize software. 

Software developers use Golem as 
a distribution channel, associated 

with access to hardware. 

 

 
On the supply side, computing power is contributed to the network by 

Providers. Anyone with idle computing resources is eligible to be a 
Provider – from a PC Gamer in his Mom’s basement to a full-scale 
commercial datacenter operator. Providers are incentivized to join the 

Golem network by the prospect of monetizing their unused computing 
power. Providers then specify the amount of computing resources they 

provide to the network in real time, perhaps choosing only a 10% 
contribution during peak hours and a 100% contribution during off 
hours.  

 
On the demand side, Requestors ‘rent’ the Providers’ computing power 

to perform their compute tasks. This process is facilitated with little 
friction as tasks may be deployed on virtually any type of hardware. 
Requestors will also realize savings, in terms of time and money, since 

renting resources from Golem’s network will reduce processing times 
and eliminate the hefty margins charged by centralized cloud computing 

operators. In addition to these financial and temporal incentives, 
Requestors will also have access the diverse set of software applications 
available in Golem’s Application Registry (AR). 

 
On the software development side, Golem’s AR will provide developers 

with flexible and efficient tools to deploy, distribute and monetize both 
proprietary and open source software. In the short run, this will 
incentivize developer talent to build microservices on the Golem 

network that leverage its resource allocation and microtransaction 
frameworks. The AR is designed to: 

 

• Provide software developers a channel to publish their 
applications, integrations and microservices to reach a relevant 

audience of Golem network users 
 

https://smartbear.com/learn/api-design/what-are-microservices/
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• Give Requestors a location to search for software tools specific 

to their needs 
 

• To ameliorate security concerns for Providers by granting them 

full control over the types of code their resources are used to run 
 

Being a decentralized system, anyone can publish software in the AR at 

any time. This introduces the risk of a bad actor publishing malicious 
software. The preventative measures necessary to reduce this risk cannot 

be fully automated and thus require manual processing. For these 
reasons, the AR uses a three-tier code review and validation process 
with three key users: 

 

• Authors who publish software to the AR 

 

• Validators who review and certify applications as safe and 
trustworthy through the use of whitelists and blacklists 

 

• Providers who choose trusted Validators and may also maintain 
whitelists and blacklists of their own 

 
Initially, Golem will launch with a number of centrally verified and 

whitelisted entries in the AR to jump start network adoption. From this 
base, Validators and Providers will have the ability to curate their own 
whitelists and blacklists. For standardization and security purposes, 

software published in the AR will be required to comply with Golem’s 
Transaction Framework (TF). 

 
The TF is a set of requirements for the transaction model developers can 
integrate into the software they publish in the AR. These requirements 

may initially include: 
 

• Inclusion in the AR 
 

• Use of open source or deterministic environments 

 

• Approval ratings by community for transaction models 
 

Since it is impossible to predict all the use cases Golem will enable, the 
TF is meant to be fluid so that it can best enable a wide spectrum of 
applications. It is anticipated that the TF might eventually evolve into a 

community governed template code that can be customized as needed. 
Several components of the TF are included at launch, including: 

https://en.wikipedia.org/wiki/Decentralised_system
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• Nanopayments 
 

• Payment Batching 

 

• Off-chain payment channels 
 

• Custom receipts 
 

• Payment to software developer 

 

• Unit specific software transactions (per node, per hour, etc.) 
 

• Specifics of GNT usage for remuneration of software developers 
and Providers  

 

More sophisticated components, that are not necessarily related to 
payments directly, of the TF are also possible and may include: 

 

• Requestor escrow for computing tasks that require higher-level 
commitment in terms of time or computing assets 

 

• Provider or Requestor deposits of GNT into time locked 
accounts as a transaction bonding mechanism 

 

• Task registration for conflict resolution mechanisms 
 

The constituents and features of the Golem network rely on its 
underlying characteristics stability of use. Fortunately, Golem is making 

good use of the advantages offered by modern computing technology. 
 

Golem Network Characteristics 

 
The fundamental requirements for the success of Golem’s network are 

scalability and resilience. In these aspects, decentralized and P2P 
network methodologies offer distinct advantages: 

 

• Communication efficiency amongst nodes is highest when they 
are directly linked, as in P2P 

 

• Network censorship and meddling are significantly more costly 
and difficult to achieve 

 

http://golemproject.net/doc/GolemNanopayments.pdf
https://www.hivestreaming.com/p2p-efficiency-really-matters-save-network/
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Golem’s network consist of two separate layers: 

 

• A P2P infrastructure network which is responsible for 
transmitting information on both tasks and node reputation 

 

• A task network that exchanges messages regarding task 
participation, results and payments 

 
To support both general computing tasks (ie. CGI rendering) and more 

specific tasks (ie. Custom application computation), a bifurcated 
framework is required. The task definition framework and related APIs 
are used to serve this purpose. By providing templates for common 

applications, this system will help users define task parameters, 
prerequisites, subtask categorization, verification and result collection 

processes. Although automatic verification may not be feasible for all 
types of computing tasks, the task definition framework will allow 
custom tasks to be tested for suitability.  

 
Trust between nodes also aids in computational and communication 

efficiency, as security features can be dialed back when interacting with 
trusted nodes. Golem’s reputation system favors nodes that are both fast 
and relatively unfailing. Each node’s score is based on its neighboring 

nodes’ scores, which eventually propagate and converge into a 
particular value for each node in the network. Reputation systems like 

this are vulnerable to numerous attack vectors including Sybil and re-
entry attacks. Reputation systems in decentralized applications remain 

an open subject of research. Reputation is currently only a first line of 
defense and, ultimately, to protect provider’s every computation has to 
be executed in a controlled environment. This presents a challenge: how 

do you execute untrusted code safely? 
 

To meet this challenge, the Golem has chosen to use docker containers 
– programs which isolate running applications, files and hardware 
resources from other programs. This is detrimental to overall 

performance, but less so than traditional virtual machines. In its 
implementation, Golem minimizes the privileges of each of these 

containers to increase overall network security. Computing tasks have 
varying prerequisites - some computations may be performed on a GPU 
in isolation whereas others may require network access. To 

accommodate a variety of tasks, the privileges provided to each 
container will vary based on computational prerequisites. Eventually, a 

marketplace for pre-configured and certified containers may be created, 
providing another sort of ‘whitelist’ and improved security. 
 

https://github.com/golemfactory/golem-rd/wiki/Reputation-system
https://en.wikipedia.org/wiki/Sybil_attack
https://www.docker.com/what-docker
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Privacy is of the utmost importance when dealing with data. For a 

system like Golem to be useable, it must create a way of distributing 
Provider resources that is difficult to copy, reproduce or otherwise 
access. To this end, Golem has set out the approaches to ensuring data 

privacy: 
 

• Data and work must be sufficiently broken into chunks by the 
task definition framework 
 

• Tasks and data are distributed equally across the most reliable 
parts of the network (instead of routing to the same nodes) 
 

• The task definition framework itself is designed to help identify 
private data leaks in any newly created tasks 

 
Drawing from techniques used broadly in big data processing (by 
Apache Hadoop and others), Golem intends to implement topological 

sorting in the P2P infrastructure layer. This implementation will enable 
the creation of co-dependent computing tasks, parallel processing of 

computations and parallel summarization of results (similar to 
MapReduce). An implementation like this will be a unique feat for a 
P2P network, and therefore comes with new technical risks and benefits.  

This method of marshalling distributed nodes enables much faster task 
processing times, reduced latency and improved fault tolerance. 

 
Collectively, these components are systematically designed to enable 
the Golem network to not only function reliably at a high level, but to 

also make possible new levels of functionality in the wider economy. 
 

Maximizing Asset Utilization Rates 
 
Providers in the Golem network able to selectively contribute 

computing resources including CPU/GPU, RAM and disk space. In 
this research we will focus on the GPU market as a proxy for the overall 

computing resources marketplace for purposes of determining how 
much idle computing power is available to be provisioned by the Golem 
network. This makes sense because GPUs are traditionally a leading 

indicator of the overall PC market, as GPUs are installed in every 
system before it is shipped. 

 
According to GPU market research, overall year over year shipments 
increased 3.4% as of the end of Q1 2018. In March 2018, the CEO of 

Nvidia, a leading GPU manufacturer, stated that his company was not 
even close to satisfying GPU market demand. Given this stricture in 

https://en.wikipedia.org/wiki/MapReduce
http://www.linfo.org/latency.html
https://en.wikipedia.org/wiki/Fault-tolerant_computer_system
https://www.jonpeddie.com/store/market-watch
https://www.forbes.com/sites/jasonevangelho/2018/03/27/nvidia-ceo-were-not-anywhere-near-meeting-gpu-demand/#77ac95f23070
https://www.forbes.com/sites/jasonevangelho/2018/03/27/nvidia-ceo-were-not-anywhere-near-meeting-gpu-demand/#77ac95f23070
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demand, prices are surging and are not expected to recede anytime soon.  

This is creating a perfect storm – restricted GPU supply coupled with 
increasing demand from cryptoasset miners, computer gamers and 
enterprises refreshing their IT infrastructure - where a distributed a 

computing utility like Golem could soon be in high demand. Golem can 
relieve these prevailing economic pressures by increasing utilization 

rates for each GPU. Golem accomplishes this in two related ways: 
 

• By increasing available GPU supply via its distributed rental 

model. It attracts those who have computing resources 
(Providers) into its network by giving them a means to monetize 

otherwise idle computing capacity. As mentioned earlier, these 
Providers may be individuals, enterprises or full-scale data 
centers. 

 

• By creating an access channel for those who want computing 
resources (Requestors). Computing resources provisioned via 

Golem’s distributed marketplace will not only be accessed more 
cost-effectively, but will also be faster and more reliable than 

centralized provision models.  
 
Golem has the potential to dramatically reduce the costs of computing 

power. Today, poor utilization rates of assets are among the main 
causes of economic inefficiency. Any utility that could help remedy this 

pervasive issue could ultimately win widespread support not only in the 
marketplace, but also with regulatory bodies worldwide. To explore this 

concept, let’s consider a space where it is especially apparent and is thus 
ripe for disruption; the automobile industry.  
 

A typical automobile is idle for over 90% of its useful life. In fact, when 
the total cost of car ownership is weighted based on actual hours used, 

it becomes the single most expensive life expense for most of the world’s 
population. The autonomous electric vehicle (AEV) promises to remedy 
this massive inefficiency and create new economic benefits. Research 

published in May 2018 projects that the number of automobiles on the 
road worldwide in 2050 will be less than 15% of what it is today. In the 

United States, this would imply a drop from 250 million vehicles in 2018 
to 33 million in 2050. However, the total number of vehicle hours driven 
is projected to increase 400% (since the AEVs drive themselves). This 

will obviously create a precipitous decline in environmental waste 
output associated with automobile production and usage. Also, AEVs 

require 90% less maintenance and can achieve sustained utilization rates 
of over 80%. And these are only the direct economic gains attributable 
to AEVs. Indirectly, AEVs will create many other economic benefits: 

https://www.extremetech.com/computing/263031-ram-prices-roof-stuck-way
http://fortune.com/2016/03/13/cars-parked-95-percent-of-time/
https://www.repowergroup.com/single-post/2017/12/30/Electric-vehicle-fleets%25E2%2580%2599-25-total-cost-of-ownership-advantage-Today
https://www.dropbox.com/s/z996iks6b0ri7hr/Transportation%202050%20v1.pdf?dl=0
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• With no need for parking garages or parking spaces, useable 

urban space will increase, which leads to higher urban density 
and improved productivity 
 

• AEVs can serve as platforms for entertainment, shopping and 
socialization 

 

• AEVs will reduced traffic accidents by over 90% 
 

Poor utilization is a pervasive issue across many categories of assets. 

Seminal to Golem’s value proposition, servers and personal computers 
also fall victim to such low utilization rates. This is an issue in both 

private and public data centers. In fact, lacking asset utilization was such 
an issue in US federal data centers that a bill was proposed to enforce 

efficiency standards across all of its operations. This regulatory 
initiative, which completely lacked an incentive structure to increase 
utilization, was a widespread failure. 

 
Commenting on his research regarding data center asset utilization, 

author Jonathan Koomey said, “In the twenty first century, every 
company is an IT company, yet far too little attention is given to IT 
inefficiencies, and to the need for widespread changes in how IT 

resources are built, provisioned, and managed. Removing idle servers 
would result in gigawatt-scale reductions in global IT load, the displaced 

power use from which could then support new IT loads that actually 
deliver business value. That’s a result that everyone should cheer.” It is 
in this vein where Golem has the potential to shine.  

 
In the same way that AEVs drastically improve the asset utilization rates 

of automobiles and create many direct and indirect economic benefits, 
a distributed marketplace for computing power like Golem can do the 
same for computing asset utilization rates. Today, the utilization of 

computing assets across multiple categories is rather inefficient: 
 

• In data centers today, it’s estimated that 30.0% of physical 
servers are ‘comatose’, meaning they have not delivered 
information or computing services in over six months 

 

• According to consumer research smart phones and tablets are 
used for a combined average of 130 minutes each day per US 

adult – representing an average asset utilization rate of 9.0% 
 

https://www.citylab.com/life/2012/12/why-denser-cities-are-smarter-and-more-productive/4049/
https://www.retailtouchpoints.com/features/trend-watch/the-car-as-commerce-platform-retail-s-captive-audience-opportunity
https://www.sciencealert.com/driverless-cars-could-reduce-traffic-fatalities-by-up-to-90-says-report
https://uptimeinstitute.com/hr540
https://uptimeinstitute.com/hr540
https://www.forbes.com/sites/benkepes/2015/06/03/30-of-servers-are-sitting-comatose-according-to-research/#4ddb999a59c7
http://www.diversity.net.nz/wp-content/uploads/2011/02/Cloudonomics-The-Economics-of-Cloud-Computing.pdf
https://www.dropbox.com/s/r2qfvfg2o5z0o0a/total-audience-report-q1-2016.pdf?dl=0
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• According to research on daily media usage time, each US adult 

spends an average of 103 minutes each day using their personal 
computer – representing an average asset utilization rate of 7.2% 

 

Based on the worldwide total discrete GPUs shipped over the past 3 
years, and conservatively assuming a 36 month useful life for each GPU 

(even at high utilization rates, most GPUs are expected to last between 
4 and 5 years) there are approximately 248M available GPUs in the 
world today.  

 

 
 

If we consider the asset utilization rates of each asset category cited 
above – Servers, smartphones/tablets and personal computers – we can 
figure that there is an average of less than 85M utilized GPUs on any 

given day, giving us a combined asset utilization rate of just under 35%: 
 

 

https://qz.com/214307/mary-meeker-2014-internet-trends-report-all-the-slides/
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Essentially, this means 2 out of every 3 GPUs in the world are, on 
average, idle at any point in time. Although not quite as disastrous as 
the average automobile utilization rate of 10%, the point is still made 

clear that even in this supposedly ‘modern’ industry that lacking asset 
utilization creates massive economic inefficiency and, thus, an 

opportunity for a distributed provisioning system like the Golem 
network to unlock tremendous economic value. 

 

Similar to the AEV situation above, increased asset utilization is only 
the direct economic benefit made possible by Golem – there are several 

potential indirect economic benefits as well: 
  

• Increased utilization rates will make computing assets more 
affordable and lead to higher internet penetration rates which 
research suggests will increase income per capita, productivity 

and economic growth 
 

• Expanding access to cryptoasset mining networks makes them 

more secure, antifragile and valuable - which will further drive 
the widespread  adoption of cryptoassets which, in the long run, 
supports the elimination of carbon emissions and other costs 

associated with bank buildings, vaults and armored trucks 
 

• A large study conducted in Europe has shown that, by 
optimizing resource yields in accordance with the fourth 
principle of the Circular Economy, myriad economic benefits are 

made possible including reduced price volatility for relevant raw 
materials, increased GDP and reduced carbon emissions 

 

• Machine learning, HPC and AI – all signs indicate that these 
computing power hungry technologies are likely to become 

ubiquitous in the years to come, furthering the need for 
intelligent and maximally efficient resource management 

 
As the world becomes increasingly reliant on digital infrastructures and 
virtual environments for conducting its affairs, we believe a distributed 

marketplace for computing power is a key ingredient in facilitating the 
to a more digitized, transparent and circular world economy. 

 
Golem as an Enabler of Circular Economics 

 

At a high level, Golem has the potential to reshape a broken incentive 
loop. Today, owners of computing assets all over the world have an 

https://www.statista.com/statistics/265149/internet-penetration-rate-by-region/
https://www2.deloitte.com/content/dam/Deloitte/ie/Documents/TechnologyMediaCommunications/2014_uk_tmt_value_of_connectivity_deloitte_ireland.pdf
https://www.buybitcoinworldwide.com/mining/
https://en.wikipedia.org/wiki/Antifragility
https://www.reddit.com/r/CryptoCurrency/comments/7n47be/i_built_these_3_fundamental_valuation_models_for/
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFoundation_Growth-Within_July15.pdf
https://makewealthhistory.org/2014/02/06/four-principles-of-the-circular-economy/
https://makewealthhistory.org/2014/02/06/four-principles-of-the-circular-economy/
https://insidehpc.com/2018/01/top-10-hpc-white-papers-2017/
https://medium.com/@TrustlessState/incentive-loops-how-crypto-actually-fixes-stuff-a7aa7aa3ae04
https://medium.com/@TrustlessState/incentive-loops-how-crypto-actually-fixes-stuff-a7aa7aa3ae04
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unused resources but no way to utilize them effectively. Those in need 

of computing power are forced to obtain it from a centralized seller of 
computing power and pay their price. This makes computing power 
expensive, inaccessible to small-time buyers and siloed behind a 

company’s walls. By giving Providers a way to monetize their assets and 
democratizing access for Requestors, Golem creates an economically 

self-enforcing, positive feedback loop: 
 

 

 
 

 

It’s important to remember that each user of the Golem network can 
choose to be a Requestor, Provider or some combination of each at any 

point in time. This makes sense for most users as additional resources 
will only occasionally be required.  
 

Let’s consider a hypothetical scientific laboratory called Sci Labs. Sci 
Labs owns several high-powered computers and performs DNA 

analytic services for its customers. During operating hours,  Sci Labs 
could choose to augment its own high-powered computers by  renting 
resources (making it a Requestor) from the Golem network to run its 

DNA analytic programs. This approach would result is faster compute 
times and an overall lower cost of revenue when compared to using 

solely its own resources or renting computer capacity from a centralized 
provider like AWS. During non-operating hours, Sci Labs could choose 

https://www.albert.io/blog/positive-negative-feedback-loops-biology/
https://www.investopedia.com/terms/c/cost-of-revenue.asp
https://aws.amazon.com/pricing/
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to allocate the resources contained within its high-powered computers 

to the Golem network (making it a Provider) to monetize these capital 
assets which would otherwise be idle. By incentivizing peer-to-peer 
resource allocation in this way, Golem is creating a mechanism that 

encourages computing assets be deployed at their highest utility at all 
times. By optimizing reuse and redistribution of productive asset value, 

Golem can help increase the utilization of computing assets all over the 
world – one of many necessary steps towards a more circular economy: 
 

 

 
 

 
Structure:  To get an idea of Golem’s technical structure and flow, let’s go through 

the computing task process: 
 

• Everything begins when a Requestor identifies a need to 
compute a task using the Golem network 
 

• The Requestor’s task may already be classified as an approved 
task template, in which case they will simply select the template 
and submit the task 

https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram
https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFoundation_Intelligent_Assets_080216.pdf
https://www.ellenmacarthurfoundation.org/circular-economy/overview/concept
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• If the Requestor’s task is not already classified, they will be able 
to submit to the Golem Shop, where other users are able to add 
and download new use cases 

 

• Once the Requestor selects the task template or defines a new 
task, it is added to the task manager, which keeps track of all task 

that have been requested from each node 
 

• Information about new tasks is periodically broadcasted to the 
Golem network from the task manager 

 

• The Provider’s transaction system collects all broadcasted 
information and chooses those most suitable for its provisioned 
resources 

 

• Upon selecting a Requestor’s offer, the Provider’s transaction 
system then checks the reputation of each selected Requestor and 

rejects offers from those with a poor reputation 
 

• The reputation system keeps track of all positive and negative 
interactions and uses the information to compute a rank for each 
Provider and Requestor in the Golem network 

 

• After all resources are pulled into the Provider’s machine, the 
task computer begins computing the task 

 

• The task computer is responsible for running and managing 

computation – it can run on a virtual machine (slow but secure) 
or run the code directly on the host machine (quick but insecure) 

 

• When the task is completed and results are verified, a payment 
due notification is sent to the payment system, which sends the 
agreed upon amount of money for task completion automatically 

 
This process was deployed in the wild during Golem’s alpha project, 

called ‘Brass Golem’, which focused on CGI rendering. Specifically, it 
is focused on renderings performed within the Blender program. This is 
an illustrative use case for Golem’s usage in the real world.  

 
Rather than using costly cloud-based services or an individual machine 

to complete a rendering task, CGI artists can now rent compute 
resources from Providers in Golem’s P2P marketplace to render an 

https://trello.com/b/YL1qZ2pZ/brass-golem-progress-board
https://www.blender.org/
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image quickly. The payment from a Requestor (in this case, a CGI artist) 

is sent directly to the Providers whose resources were employed in 
executing the CGI rendering. By using a network of machines to 
perform the work, a CGI artist can dramatically reduce rendering times. 

Also, this ‘distributed method’ of CGI rendering is more cost-effective 
than those provided by centralized cloud services which typically extract 

hefty margins from customers.  
 

Markets: Today, the cloud computing market is oligopolistic and dominated by 

Amazon, Google, Microsoft and IBM. These ‘data monopolies’ 
leverage their assets, scale and market power to fend off competitors and 

extract ~30% margins from customers, resulting in distorted market for 
on-demand computing resources. This market has exploded in the past 

decade. Some tech pundits have referred to cloud computing resources 
as “the new steel”, in a similar vein as the reference to big data as “the 
new oil”. Golem seeks to disintermediate this marketplace by enabling 

and incentivizing peer-to-peer allocation of network computing power. 
This network, combined with the array of dedicated software solutions 

in Golem’s Application registry, could become a hyper-competitive, 
cost-efficient and nearly complete information market.  

 

The worldwide public cloud services market is projected to reach over 
$411B by 2020. This market forecast is stratified into the following cloud 

service categories: 
 

 
 

The following graphic compares projected revenue growth by cloud 
services category for the years 2016 thru 2020: 

https://hbr.org/2015/03/data-monopolists-like-google-are-threatening-the-economy
https://en.wikipedia.org/wiki/Complete_information
https://www.gartner.com/smarterwithgartner/cloud-computing-enters-its-second-decade/
https://www.gartner.com/newsroom/id/3815165
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Gartner predicts by 2021, 28% of all IT spending will be for cloud-based 
infrastructure, middleware, application and business process services. 

The following graphic compares the compound annual growth rates 
(CAGRs) of each cloud services category included in the total market: 
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Over the past decade, cloud computing has matured in several ways. 

Today, most security analysis suggests that mainstream cloud 
computing is more secure than on-premise IT solutions. Cloud services 
are usually more feature-rich, receive updates more regularly and are 

easily integrated into dynamic business ecosystems via web-based 
application programming interfaces (APIs).  

 
Essentially, cloud computing solutions are engineered to be more 
purpose-built, adaptable and modular – thus making them superior at 

delivering better business outcomes and evolving rapidly to meet the 
needs of an ever changing, increasingly interconnected digital economy. 

This global shift is also supporting the rapid growth markets for big data, 
business analytics, artificial intelligence, machine learning and high 

performance computing (HPC): 
 

• Big Data and Business Analytics markets are expected to reach 

$210B by 2020 
 

• The markets for artificial intelligence and machine learning are 

together expected to reach $57B by 2021 
 

• HPC is expected to grow to $45B by 2022 

 
Collectively projected to be valued at over $700B+ within a few years, 

these markets are all stand to benefit tremendously from the distributed 
resource provisioning, asset utilization maximizing and value recapture 
aspects made possible by the Golem network. Given the grand 

ambitions and potential of this project, let’s take a close look at the risk 
factors involved before exploring its quantitative valuation. 

 
Risks: Since Golem is a decentralized application built on the Ethereum 

protocol, it’s security, scalability and reliability are inextricably linked 

to Ethereum. Currently, Ethereum’s major drawback is its transactional 
throughput. Considering there are already thousands of decentralized 

applications running in parallel on Ethereum, each with their own 
tokens competing for their respective share of this transactional 
throughput – it’s easy to see how the Ethereum blockchain experiences 

congestion at peak times. This is a known issue, and Ethereum has been 
working to resolve this scalability concern over the past 18 months. 

There are many possible solutions being developed, and Ethereum is 
subsidizing research to develop even more. 

 

Because it is an ERC20 token, GNT inherits certain properties related 
to decentralization, censorship resistance and consensus validation 

https://en.wikipedia.org/wiki/Application_programming_interface
https://www.idc.com/getdoc.jsp?containerId=prUS42371417
https://www.forbes.com/sites/louiscolumbus/2018/02/18/roundup-of-machine-learning-forecasts-and-market-estimates-2018/#1651f5bd2225
https://www.marketsandmarkets.com/Market-Reports/Quantum-High-Performance-Computing-Market-631.html
https://www.stateofthedapps.com/
https://www.trustnodes.com/2017/11/25/vitalik-buterin-lays-roadmap-ethereum-visa-levels-quadratic-sharding
https://www.coindesk.com/vitalik-buterin-announces-new-subsidies-for-ethereum-scaling-research/
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mechanisms. Golem’s Byzantine fault tolerance will be consistently and 

entirely inherited from Ethereum. Task execution and validation will 
initially rely on redundancy and Ethereum state validation. Over time, 
Golem intends to add optimizations to reduce reliance on Ethereum for 

task execution and validation including: 
 

• Improved integrity and consensus validation schemes 
 

• P2P network formation 

 

• Asynchronous transactions 
 

• Off-chain state transitions 
 
  These optimizations will not be included in the initial phases of Golem 

and will require substantial research and development. This presents 
some level of risk for the Golem network as it will not have complete 

dominion over the resilience, scalability and economics of its network 
until these optimizations are in place or the network is integrated into 
an alternative smart contracts platform that addresses the limitations 

inherent to Ethereum today.  
 

In the event Golem intended to migrate its network onto another 
platform, it would risk sacrificing Ethereum integration which makes 
possible custom payment-based security mechanisms like escrows, 

deposits, insurance and audit proofs. These would need to be offered by 
the alternative dApp platform’s integration or rebuilt native to the 

Golem network. These hypothetical costs and risks - in terms of 
development time, technical feasibility and architectural complexity – 
must be considered for a project of this scope. Golem has subjected itself 

to code security audits  at every release, and has the stated intent to 
continue doing so, however this introduces third-party risk and only 

mitigates the risk of rework as software architecture issues should be 
identified earlier using this approach.  

 
 Velocity Risk 
 

Utility tokens like GNT, which are used to allocate scare resources 
across a network, have valuations that are subject to ‘velocity risk’. 

Specific to Golem network, this is the risk that market participants will 
have no incentive to hold GNT and instead seek to immediately 
exchange it for a more stable store of value asset such as Bitcoin, a 

stablecoin or their preferred fiat currency. Absent such an incentive, we 
can say that the velocity of GNT is high, meaning that it changes hands 

https://en.wikipedia.org/wiki/Byzantine_fault_tolerance
https://blockonomi.com/ethereum-competitors/
https://github.com/golemfactory/golem-contracts/blob/master/docs/TrailOfBitsContractsAudit.pdf
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quickly after being earned and exerts a consistent downward pressure 

on its price. 
 

To explain how token velocity continuously impacts its price potential, 

let’s consider a hypothetical blockchain token called SONG that’s used 
to access exclusive or discounted concert tickets. Blockchain based 

event ticketing is actually a reasonable application for the technology as 
ticket fraud is a huge problem. In addition to eliminating ticket ‘double 
spending’, the SONG token would also reduce scalping and fees to 

intermediary services like StubHub. In fact, there are several groups 
pursuing the blockchain-based ticket issuance use case including 

Aventus and Evopass. However, even if these platforms became widely 
adopted and processed billions of dollars in ticket sales volume, the 

token velocity encouraged by their underlying token mechanics would 
ensure that little of this value would be captured at the token level.  

 

 In our example, concert goers would seek to access tickets purchasable 
via the SONG token (assuming the SONG platform provided exclusive 

or discounted access to desirable concerts). Concert goers would want 
think of ticket prices as denominated in dollars (or their local currency, 
whatever the prevailing unit of account is in that place at that time) and 

would only acquire the SONG token as a means of access when 
necessary. Merchants who received payment for concert tickets in 

SONG would seek to immediately exchange them for a more stable 
store of value like Bitcoin, a stablecoin or cash. As we can see, neither 
the consumers (concert goers) nor producers (concert venues) want to 

hold the SONG token after it has satisfied its purpose of facilitating the 
secure concert ticket transaction. This disincentive for market 

participants to hold SONG creates consistent sell pressure for the token 
when it’s not being actively used to facilitate a transaction. This 
intermittent buy pressure and consistent sell pressure leads to high 

velocity and downward price pressure on the SONG token.  
 

 Velocity can be defined as: 
   
  Total Transaction Volume / Average Network Value 

  
 Therefore: 

   
  Average Network Value = Total Transaction Volume / Velocity 
 

 Velocity is normally measured annually, but is measurable over any 
time span. An asset has a velocity of zero if, over the time period 

measured, no one buys or sells it. Transaction volume is the token 

https://www.cnbc.com/2014/05/02/making-your-summer-concert-plans-how-not-to-get-scammed.html
https://aventus.io/
https://www.evopass.io/?&tc_redirect=1
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trading volume that occurs on both exchanges and in over-the-counter 

market places. The network value is a measurement of the value 
captured from this transaction volume. 

 

  In the case of a proprietary access/payment token like SONG, velocity 
will grow linearly with transaction volume. Based on the velocity 

equation above, all increases in transaction volume would be perfectly 
offset by an increase in velocity thereby leaving the network value 
unchanged. Most utility tokens suffer from this problem. 

 
 Clearly, it is in the best interest of holders of any utility token that the 

underlying token mechanics minimize velocity so that increasing 
demand for the networked resources (transaction volume) translates 

into an increasing token value (network value). There are a number of 
ways to curb token velocity which we will call ‘Velocity Sinks’: 

  

• Token Staking – Staking can be incentivized at the protocol or 
application layers. For instance, proof-of-stake is an alternative to 
the proof-of-work consensus mechanism (popularized by Bitcoin) 

that requires token holders to lock-up tokens to earn block rewards 
for validating transactions and building the protocol’s blockchain. 

Staking can also be encouraged at the application layer. For 
instance, FunFair is an online casino platform that supports player 
vs. house games only (as opposed to player vs. player) denominated 

in its native cryptoasset called FUN. The house is forced to maintain 
reserves of FUN to provide payouts for rare but significant user wins 

like digital slot machine jackpots. The nature of these casino games 
hosted on the FunFair platform necessitates that the house hold 
reserves of more than 50% of the total FUN supply. 

 

• Protocol Governance Rights – Granting governance rights to token 

holders can be an effective way to reduce velocity. Tokens with 
governance rights allow holders to vote for the changes in the 
network in which they belong. This gives token holders some 

influence on the protocol’s evolution, enabling them to vote for 
changes which favor their interests. Token holders have an incentive 

to hold governing tokens commensurate with the utility value they 
enjoy from the network, which has the resultant effect of lowering 
velocity. Also, governance rights impart their own premium to the 

token’s value which is bound by the net cost of forking or creating a 
new copy of the network. 

 

• Network fee/profit allocation – Allocating profits or network fees 
generated from resource provision to token holders can serve as a 

https://funfair.io/
https://hackernoon.com/a-framework-for-valuing-governance-tokens-0x-49d2cf2ef5bc
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strong incentive to hold tokens and thus lower velocity. An example 

of this is the Augur network, which is enabled by its native 
cryptoasset REP. REP holders receive an allocation of the network 
fees generated for performing work for the network – in this case 

resolving the outcomes of prediction markets. An economic 
allocation mechanism such as this reduces token velocity because as 

the market price of the token decreases, the proportionate yield on 
the asset increases, thereby encouraging buy-side pressure and 
providing price support to the token itself. This cash flow stream also 

makes the token an income producing asset which is much easier to 
value using traditional discounted cash flow (DCF) modeling. 

 
Although the Golem team is acutely aware of the velocity risk 

associated with utility tokens like GNT, they have yet to provide clear 
guidance as to how they plan on de-risking the GNT token mechanics 
in this regard. With the possible exception of escrow functionalities, 

there are no obvious velocity sinks planned for the Golem project.  
 

Valuation: To properly value a utility token like GNT, which in this case is used to 
exchange computing power over its distributed network, traditional 
macroeconomics has given us a simple equation (called the ‘Equation 

of Exchange’) to value the token as a medium of exchange: MV = PT, 
where: 

 

• M is the total money supply; that is, the total number of coins 
 

• V is the “velocity of money”; that is, the number of times that an 
average coin changes hands every day 

 

• P is the “price level”. This is the price of goods and services in terms 
of the token; so it is actually the inverse of the currency’s price 

 

• T is the transaction volume: the economic value of transactions per 
day 

 
The proof for this is a trivial equality: if there are N coins, and each 
changes hands M times per day, then this is M * N coins’ worth of 

economic value transacted per day. If this represents $T worth of 
economic value, then the price of each coin is T / (M * N), so the “price 

level” is the inverse of this, M * N / T. 
 
For easier analysis, we can recast two variables: 

 

https://www.investopedia.com/terms/d/dcf.asp
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• We refer to 1/V with “H”, the time that a user holds a coin before 

using it to make a transaction 
 

• We refer to 1/P with “C”, the price of the currency (think C = cost) 

 
Now, we have: 
 

M/H = T/C which can also be written as MC = TH 
 

The left term is quite simply the market cap. The right term is the 
economic value transacted per day, multiplied by the amount of time 
that a user holds a coin before using it to transact. 

 
The primary drivers of GNT value are: 

 

• Token Velocity, the average amount of times each GNT changes 
hands each year, and its expected annual acceleration rate 

 

• A measure of computing power, for this we will use FLOPS (which 
stands for ‘Floating Point Operations Per Second’) – more 

specifically, we will use GFLOPS, which equals one billion FLOPS 
 

• Value drivers associated with GFLOPS include supply growth rate, 
hardware cost per GFLOP, hardware cost rate of decline per 
GFLOP and energy cost for GFLOP 

 
To develop an idea of the size of the potential market for GFLOPS 

whose distribution could be facilitated by GNT, we will use the Bitcoin 
network as a proxy for the growth characteristics of a decentralized 
application. As of June 2018 the Bitcoin network clocked in at a 

whopping 80.7 Trillion GFLOPS making it orders of magnitude higher 
than all the world’s supercomputers combined. This colossal amount of 

GFLOPS is the latest result from Bitcoin’s meteoric hash rate, which 3 
years ago was around 370,000 tera hashes per second. This implies a 
compound annual growth rate (CAGR) over the past 3 years of over 

360%. To establish the growth rate of our model, we have opted to use 
a more conservative figure based on the growth in computing capacity 

over the past 10 years, which increased from Petascale (10^15) in 2008 
to near Exascale (10^21) in 2018. This thousand fold increase over 10 
years equates to a CAGR of 99.53%, which we will use to project the 

CAGR of GFLOPS in our model. This figure will serve as the total 
network value facilitated by GNT. For our model, we have 

https://bitcoincharts.com/bitcoin/
https://www.reddit.com/r/Bitcoin/comments/5kfuxk/how_powerful_is_the_bitcoin_network/
https://blockchain.info/charts/hash-rate
https://en.wikipedia.org/wiki/Exascale_computing
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conservatively projected that the Golem network will only achieve 

2.26% penetration of this comparable network value by 2021: 
 

 
 

Our proxy for purposes of converting the GFLOPs facilitated by the 

Golem network into a dollar value for our valuation is the hardware cost 
of computing curve. By deriving a trailing 5-year average annual change 
of (50.91%) we can project forward a continually falling price per 

GFLOPs. From this, we deduct an energy cost factor as the Provider 
will bear the electricity cost for GFLOPs provided. This energy cost is 

estimated to be 10% of the hardware cost for GFLOPs, which takes us 
to the net value facilitated by GNT: 

 

 
 
To determine how much of this economic value is captured by GNT, 

we have to consider the token supply schedule and velocity. We know 
that GNT has a fixed supply of 1B tokens, 82% of which were issued in 

its private sale with the other 18% being retained by the founders and 
their related entity, Golem Factory GmbH. To be conservative, we will 
assume that all 1B tokens are in circulation by the end of 2018, although 

this figure is almost certainly less, which would create upward price 
pressure on GNT. For token velocity, we will estimate that each GNT 

changes hands once per week. To be conservative, this velocity estimate 
is approximately ten times that of M1 USD money stock (aka “narrow 
money”) in 2017. We have also assumed that this rate will accelerate by 

2% each year as technology advances and makes it faster, cheaper and 
easier to convert GNT to a store of value like Bitcoin, stablecoin or cash. 

By combining these factors we arrive at a projected current utility value 
for each GNT: 

 

 
 

 

https://en.wikipedia.org/wiki/FLOPS#Cost_of_computing
https://aiimpacts.org/current-flops-prices/
https://fred.stlouisfed.org/series/M1V
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From these projected GNT economy and token supply figures, we can 

apply a discount rate, an anticipated network growth rate, network 
growth accelerant and a network saturation percentage to derive an S-
curve reflecting the overall projected Golem network growth:  

 
 

 
 

 
In considering the projected network growth’s effect on current GNT 
price, we can apply a discount rate to determine discounted expected 

utility value to account for the risk taken and the time value of money. 
We have chosen to use a 40% discount rate which gives us the distinct 

discount factors calculated for each year below. We believe this 40% 
discount rate to be appropriate as it is commonly used to value high-

risk, early stage business ventures similar to Golem. When added to the 
current utility value, we arrive at the projected market price for each 
GNT. As of this writing, GNT is trading at $0.40 on secondary markets. 

Based on this price and our respective end of year projections, we are 
targeting the following GNT prices and associated ROIs: 

 
 

 
 

 
Our price projection shows a large short-term ROI followed by flattened 

returns curve through 2021. This is due primarily to the continually 

https://www.investopedia.com/terms/p/presentvalue.asp
http://people.stern.nyu.edu/adamodar/pdfiles/papers/younggrowth.pdf
http://people.stern.nyu.edu/adamodar/pdfiles/papers/younggrowth.pdf
https://cryptocoincharts.info/markets/info
https://www.investopedia.com/terms/r/returnoninvestment.asp


 
 

Gain Perspective. Change Reality. 

 

28 

falling costs per GFLOPs in our projection. Investors in GNT will be 

smart to keep paying close attention to the evolution of this cost curve 
and how the Golem team addresses GNT velocity risk.  

 

Other Factors: Coinbase, a major US-based cryptoasset exchange and fiat currency 
gateway, announced that they would soon be adding ERC20 tokens on 

their global exchange platforms (Coinbase, CoinbasePro and Coinbase 
Prime). As one of the most mature decentralized application projects in 
the market today, and because it meets all the asset listing requirements, 

we believe there is a strong chance that GNT will be among the first 
ERC20 tokens supported by Coinbase.  

 
A listing on Coinbase would bode extremely well for the reputation of 

Golem, as Coinbase has a notoriously stringent listing framework. Also, 
by providing  accessibility to retail investors in a fiat currency gateway, 
we would expect the price of GNT to increase sharply upon listing. For 

example, in late 2017 Coinbase decided to support Bitcoin Cash on its 
exchange and the cryptoasset enjoyed an immediate surge in price.  

 
 
Conclusion: Parallax Digital firmly believes that a decentralized marketplace for 

computing resources can dramatically improve the utilization of 
computing assets all over the world and is an important step towards a 

more circular economy. The tremendous efficiency gains made possible 
by the Golem network will make it attractive to constituents on both the 
supply and demand sides of the market. Developers will benefit 

significantly from its transactional architecture and distribution 
channels. Most importantly, a P2P marketplace for scarce resources, 

like that being created by Golem, is an important building block for a 
more circular world economy. On this front, Golem is the most 
advanced project in the world and its team has a track record of 

delivering on projects and a technical background worthy of credibility 
in the solution space they are operating. Our cryptoasset hedge funds 

are currently long on GNT. 

https://pro.coinbase.com/static/digital-asset-framework-2017-11.pdf
https://arstechnica.com/tech-policy/2017/12/bitcoin-rival-bitcoin-cash-soars-as-coinbase-adds-support/
https://parallaxdigital.io/

