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ABSTRACT 
Blockchain technology is a relatively new 

technology that is being adopted by many different 

industries. Proponents of the technology ensure that 

it will revolutionize the way we interact online, and it 

also has the potential to redefine our relationships to 

technology, as it can enable a distributed network of 

individuals, institutions, and technologies to interact 

more seamlessly. Researchers of the technology 

imagine a trust-free, democratized, automatic, 

transparent, and private society due to its distributed, 

peer-to-peer and encrypted nature, which resonates 

with a much earlier discussion on the democratization 

of society through the design of architecture. This 

research will build upon these ideas as a basis for 

speculating on the changes blockchain technology 

will have on the architecture profession - specifically 

looking at its potential for changing the relationship 

between the Architect and the client. By designing 

and specifying a diegetic prototype for a decentralized 

application, or dApp, that would be operated on a 

distributed ledger (blockchain) such as the Ethereum 

network, and subsequently speculating on how the 

Architect and client will interact on such a blockchain 

based network, the goal of this Thesis is to test out the 

ideas that lie therein through scenario-based fictions 

in pursuit of revealing the changing role of the design 

professional in the architectural, engineering, and 

construction (AEC) industry. 
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CENTRALIZED 

DECENTRALIZED 

INTRODUCTION 
Blockchain technology is being adopted into 

many different fields and applications, and proponents 

of the technology ensure that it will revolutionize how we 

interact with others online. The technology has many 

implications for the changing relationships between 

individuals, institutions, and technologies. For many, 

blockchain represents ideologies of the new digital 

revolution, in which collaboration and interactivity are at 

the forefront. Blockchain technology has the potential 

to empower the individual and return the control of 

our online data into our hands, as it redefines what it 

means to transact with technology and institutions over 

the world wide web. If in fact blockchain technology 

will become ubiquitous, it is critical to understand how 

this technology will change the way individuals practice 

design. The purpose of this research is to speculate 

on the possible implications of blockchain technology 

on the professional practice of architecture, specifically 

investigating its role as a potential facilitator of an open

design process. 

DISTRIBUTED 
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Government Public 

This research will discuss themes of authorship, 

agency, trust, security, and liability as they pertain to the 
Zoning Codes Architectural profession. In current practice, liability is 

Cl i ent 

spread among the multitude of stakeholders that provide 

input into a building. Trust and security are established 

through traditional contract terms and agreements 

which serve as the basis for their relationships. 0
However, there is often a lack of trust and security 

I Finalized Design that is evident in these contractual agreements, often I 
mitigated by the threat of costly litigation. Navigating 

these relationships has become a large part of the 

responsibility of architects. There are also questions as 
Co nsultan t Engineer 

to the agency of individual stakeholders and how much Sub-Co nt ra cto r 

influence they have over a design. Clients often have TRADITIONAL STAKEHOLDER RELATIONSHIP 

limited access to the initial design phases of a building, 

and are thus excluded from the process. On the other 

hand, while architects remain responsible for a majority 

of the design, the authorship of a design is lost as 

various consultants, specialists, and engineers provide 

input into more and more complex building systems. 

The result is a complicated web of relationships 

between various stakeholders in the execution of I 
Citizen Ia project, and an amalgamation and compilation of Rende re r 

liability, trust, security, and agency which dilutes and ~ I 
I Consu ltantdisperses the authorship of any single building among 

In ves tor 

this interconnected network of designers and builders. 

Consu ltcmt 

Cont ra ctor 
Con trac t or 

Lawyer 

NETWORK OF PARTICIPATION 
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Digital technologies only further exaggerate 

this dispersal of authorship, as designers now operate 

on a global scale. Authors such as Mario Carpo and 

Kyle Steinfeld address the issues that arise in the 

new predominantly digital method of working in the 

architecture profession. 1 While they both recognize a 

loss of authorship for the Architect, they also imply that 

there is a corresponding increase in authorship and 

agency by other "actors," such as the computer or other 

participants in the design process. This is most notable 

when discussing BIM (Building Information Modeling) 

and its ability to coordinate different participants in 

order to achieve both efficient flows of information and 

a consensus across all of its users, or when discussing 

the role of the algorithm in comparison to the role of 

the designer in a parametric model. Discussion of 

user-participation and a democratic design process is 

also relevant to the question of authorship, along with 

the already complicated network of stakeholders in 

a traditional design process. Blockchain technology, 

being a distributed method of connecting peer-to-peer, 

may have the potential to increase the agency of the 

client in the design process. 
Kyle Steinfeld , "Public, Private , Protected: Encapsulation and the Dis

empowerment of the Digital Architect," Room One Thousand , no. 1 (2013). 
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This thesis project synthesizes emerging 

information on blockchain technology and its goals 

for creating an open, transparent, and democratic 

society with earlier agendas in architectural design 

theory to open up the design process to individuals and 

eliminate the hierarchical patronization of expertise in 

the profession. While the research is not aligned with 

the agenda of the participatory architecture movement, 

it recognizes that the technology will have similar 

implications to the profession as those suggested 

by the movement. It could potentially enable a fully 

democratized and transparent design process through 

a distributed and interconnected network of devices, 

institutions, and individuals. In this increasingly 

interconnected network, in which multiple stakeholders 

share agency in the design of a building, how might 

blockchain technology catalyze a reconfiguration of 

authorship in the design process, and how will this 

blockchain enabled network operate in the design and 

execution of a built environment? 

Pg.4 



LITERATURE REVIEW 
The research will borrow ideas from two bodies 

of literature. The first discusses blockchain technologies 

being implemented in an urban context, such as in Smart 

Cities and the internet of things and other digital/physical 

infrastructures, with the aim of developing a framework 

around which the technology could be discussed in 

relation to architecture and the urban environment. The 

second literature concerns participatory architecture as a 

model of professional practice, with the aim of parsing out 

its goals and limitations in order to compare and contrast 

with contemporary practice. 

The literature on blockchain technology reveals that 

it is a relatively new innovation and a majority of writing on 

the subject consists of purely technical explanations of how 

it works, with some discussion of the broader implications 

on society as a whole. There exist two opposed camps of 

thought on the adoption of the technology - on one hand, 

proponents of the technology who tend to hype it up as an 

imminent revolution long waited for; on the other, critics 

of the over-hyped, solution-to-all attitude that is often 

characteristic of these blockchain "evangelists." While a 

discussion on whether or not this technology will actually 

become a ubiquitous new tool in the formation of industries 

and institutions is relevant, this research will operate 

around the assumption that the technology will have a 

significant impact on society at large, therefore aiming to 

analyze its implications in a more objective light. 

A group of authors fall somewhere within this 

framework as well, as they discuss the technology in 

relation to specific themes pertaining to architecture and the 

urban environment, such as the sharing economy, smart 

cities, or the internet of things. Jannice Kall, in her article 

"Blockchain Control" discusses the technology's ability to 

improve connectivity between objects, therefore allowing 

a greater level of control between the digital and the 

physical worlds. 1 She sets up her argument in the context 

of ideas by Donna Haraway and Gilles Deleuze which 

Jannice Kall , "Blockchain Control ," Law and Critique 29 , no. 2 (2018). 
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deal with the treatment of information as a commodity 

and with shifting notions of control, whether played out 

through information or property. Her main argument is 

that blockchain "appears to move further beyond the 

always abstract and highly fluent boundaries of what 

may be commoditized and controlled as property,"2 as 

it facilitates the development of smart objects and smart 

environments. 

This notion of commoditizing and controlling 

property is largely what discussions on the internet of 

things and smart cities focus on, as technologists and 

urban planners grapple with the changing relationships 

between individuals, their environments, and the 

technology with which they interact. Authors Jianjun 

Sun, Jiaqi Yan, and Kem Z. K. Zhang discuss the 

benefits of a blockchain-based sharing service within a 

Smart City. They analyze the influence of blockchain in 

building Smart Cities by proposing a triangle framework 

of human, technology, and organization (institution) in 

order to identify features of the smart cities from the 

perspective of the sharing economy. 3 They emphasize the 

distributed, secure, and encrypted nature of blockchain 

as "the foundation for being trust-free, democratized, 

automatic, transparent, and private," 4which they identify 

as being essential in a sharing economy and smart city. 

While Sun et.al. briefly mention the issue of security 

in their work, Nir Kshetri takes it on more extensively 

in his article, "Can Blockchain strengthen the internet 

of things?" His main argument is that an loT network's 

reliance on a centralized cloud is the main drawback to 

the technology today, and that blockchain technology 

could potentially overcome many of the problems 

associated with security as its distributed nature means 

there is no single point of failure or vulnerability. 5 

2 Ibid. 
3 Jianjun Sun, Jiaqi Yan , and Kem Z. K. Zhang , "Blockchain-Based 
Sharing Services: What Blockchain Technology Can Contribute to Smart Cities," 
Financial Innovation 2, no. 1 (2016). 
4 Ibid. 
5 N. Kshetri , "Can Blockchain Strengthen the Internet of Things? ," IT Pro-
fessional 19, no. 4 (2017). 
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While these bodies of work are relevant to the nature 

of the technology and its operation, their significance in 

this research paper will come from their discussions of 

the greater implications that the technology will have 

on familiar systems within Architectural practice, such 

as the built environment (smart cities), digital networks 

and infrastructures (internet of things, loT devices) and 

their relationships to institutions and governments within 

the city (the sharing economy). A trust-free, distributed 

network technology, which allows for the seamless 

interaction between technology and people and between 

people and people, begins to pose questions about what 

it means to be a participant of this network, and how 

participation on this network would look like. Applying 

this to the architectural profession, in which a complex 

multitude of participants interact in the process of design, 

notions of participation, agency, and authorship emerge 

as central themes of discussion, and which resonate with 

the earlier movement of participatory architecture in the 

architecture profession. 

Literature on participatory architecture in the 

early sixties includes prominent architects and writers 

such as Yona Friedman and Herman Hertzberger, who 

proposed a fully democratic and open model of design 

which sought to empower the client with more control 

over the design process. The goals of the movement 

were aimed at leveling the playing field between the 

user and the designer, as they recognized that often the 

built environment was designed by those who wouldn't 

even use the spaces that were designed, resulting in 

a disconnection between the desires of the public and 

the agency of the architect. 6 While the movement has 

been widely discussed, it has not been received well 

by the profession as it has been seen as a threat to 

the expertise and credibility of the architect. It has also 

proven to be difficult to fully realize some of the ideas 

proposed by the movement; for example, while Yona 

6 Yona Friedman, Toward a Scientific Architecture (Cambridge , Mass: MIT 
Press, 1975). 



Friedman's "Spatial City" seems to offer complete freedom 

and mobility to its users, questions remain unanswered as 

to the development and maintenance of such a "spatial 

structure" and the responsibilities and liabilities of the 

individuals that operate in his proposed framework. 

Despite the problems of implementing such a 

system being widely recognized, several authors draw 

upon ideas discussed by the movement as they continue 

to answer questions of authorship and agency. A group 

of writers have extended the principles of participatory 

design into their discussions of modern day digital 

technologies and their impacts on the architectural 

profession. Mario Carpo illustrates very well the roots and 

origins of the participatory design movement in his book 

"The Second Digital Turn," and while he dismisses the 

trend as a forgotten idea that never happened in practice, 

he continues to discuss issues of participation in design 

such as the dissolution of authorship and the devolution 

of agency.7 Kyle Steinfeld presents a study done by him, 

Levon Fox, and Alex Spatzier in which they investigate 

the implementation of a crowdsourced approach to 

design in various forms8
, and propose a renewal of 

participatory design by the more recent proliferation of 

digital technologies that allow interconnected network 

infrastructures. They describe many examples in which 

built projects have been crowdfunded by multiple parties 

and then built. Their main goal is to present the idea of 

participatory design, or crowdsourced architecture, as a 

feasible method of producing real-world architecture, by 

means of new digital technologies that enable multiple 

user inputs. 

7 Mario Carpo, The Second Digital Turn: Design Beyond Intelligence (Cam
bridge , MA: The MIT Press, 2017). Issues such as the dissolution of authorship and 
the devolution of agency; the collaborative nature of digital design forces the re-imagi
nation of true authorship, in direct contrast to original Albertian notions of the Architect 
as the sole author of drawing and therefore design; and the emergence of parametri
cism as a "style" inserts a new "actor" in the design categorized as indeterminate , vol
atile , and random - more so determined by an algorithm rather than by the Architect. 
8 Kyle Steinfeld , Levon Fox, and Alex Spatzier, "The Data Made Me Do It," in 
Paradigms in Computing: Making, Machines, and Models for Design Agency in Archi
tecture 
ed. D. J. Gerber and M. Ibanez (eVolo Press, 2015). 
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Towards this end, the authors distinguish between 

macrotasking and microtasking, which becomes relevant to 

the implementation of a crowdsourced architecture. 9They 

describe macrostasking as being similar to an Architectural 

competition, in which a project is presented in its entirety to a 

crowd of people who then compete to complete its realization, 

whereas microtasking is described as the breaking down 

of a project into smaller tasks which are then distributed on 

the internet and rely on a collective "Human Intelligence" 

(as opposed to Artificial intelligence, a contrast which they 

also briefly discuss) to complete. They use the example of 

Amazon's Mechanical Turk to describe this idea. 

Another approach in implementing a participatory model 

of architecture is offered by Matthew Fuller and Usman Haque 

in their work "Urban Versioning System." They recognize the 

participatory nature of urban design as being fundamental to 

the making of cities, and lament the many failed attempts to 

open up the process in a meaningful and effective way. To 

address this, they propose a set of guidelines for implementing 

such a system that would be" .. . not [only] an "open design" that 

then gets implemented in a closed manner,"10 but a system 

of the organization of urban design based on the qualities of 

Free, Libre, and Open-Source Software (FLOSS), particularly 

"the continuous interleaving of production, implementation, 

usage and repurposing processes."11 One of their most 

interesting initial constraints is to build rather than design: 

they argue that regarding design as distinct from construction 

has consequences in various areas of city-making, such as 

asserting that construction only begins after design, or placing 

emphasis only on forms of representation rather than the 

physical artifact. Their main argument is that through a more 

open, editable, and participatory mode of design and making 

( concepts they borrow from their analysis of FLOSS) a city 

can be designed in a more democratic and collaborative way. 

This thesis paper attempts to synthesize the ideas 

presented by the participatory architecture movement, 
9 Ibid. 
10 Matthew Fuller and Usman Haque, "Urban Version System 1.0," Situated Tech-
nologies Pamphlet Series 2 (2008). 
11 Ibid. 
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particularly the renewed analyses of the movement that 

extend the ideas of democratization and user-based design 

into the modern era of networked digital technologies and 

infrastructures, with the speculative analyses of blockchain 

technologies as the means to enable a truly democratized, 

privatized, trust-free and transparent society. Steinfeld 

et.al. present one method of capitalizing on a user-based 

design in their crowdsourcing model of architecture. The 

idea of crowdsourcing is a concept that has only recently 

been enabled on a global scale by the internet, which is 

already a decentralized network technology. Implementing 

crowdsourcing, whether of finances, resources, ideas, 

designs, etc., on a distributed network technology such as the 

blockchain seems to be the inevitable next step. Especially 

because, as Sun et.al. describe in their work, a blockchain 

network smart-city would be based on democratization and 

transparency, as well as privacy, trust, and security. These 

last three concepts constitute many of the issues which critics 

of crowdsourced architecture dwell on, as they mourn the 

loss of authorship and agency for the traditional architect. 

By transferring trust from the hands of the participants in the 

early stages of the design process, into the mechanism of the 

technology itself, simply due to its nature as a distributed and 

encrypted log of data that is virtually impossible to breach, 

blockchain technology can potentially be the means by which 

end-users and designers participate in a fully democratic 

and transparent design process, and also reconfigure their 

relationships to one another. 

In this interconnected network, a reconfiguration of 

authorship in the design process is inevitable, and is the main 

focus of investigation of this thesis paper. Consideration of 

the original participatory movement, which sought to eliminate 

the architect from the role of designer, is merged with the 

realities of contemporary practice and its compilation of 

agency by a multitude of specialists in order to synthesize a 

plausible outcome of the adoption of blockchain technology 

into the initial stages of design in the form of a decentralized 

application (dApp). 
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RESEARCH METHODOLOGY 
The purpose of this research is to explore the 

possible implications that blockchain technology will 

have on the architecture profession. The research will 

investigate how adopting the technology into the industry 

can enable a more participatory model of Architectural 

practice. The thesis will engage the propositions by 

Jannice Kall, Sun et.al., and Nir Kshetri of blockchain 

technology enabling a trust-free, democratized, 

automatic, transparent, and private society. It will also 

attempt to extend the goals of participatory architecture, 

similarly to how Carpo and Steinfeld discussed digital 

technologies in relation to these goals, by developing 

a more democratic and transparent design process in 

which a network of designers, users, and stakeholders 

can participate in the realization of a project. Liability, 

responsibility, trust, and security will be major themes 

of the research, as it explores emerging questions of 

authorship and agency in the design process. 
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1

The first stages of research were focused on 

gathering information on the technology itself and 

on contemporary use-cases in which blockchain 

technology has been applied to areas dealing with 

identity, mobility, space, and location - areas identified 

as belonging to the urban condition. Each area of 

technology was investigated through the lens of 

blockchain technology, with a case-study of a new 

application that has been developed that is impacting 

that specific urban condition. The goal of this first 

part of the research was to explore and discover the 

various different kinds of applications that have been 

developed, and that can potentially be developed, 

building upon the current state of the technology. 
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1D2020 BLOCKCHAIN SOLUTION 

Microsoft partnered with Accenture to develop 

the 1D2020 blockchain solution. Microsoft is 

developing decentralized ID's built within its 

authenticator app, which is used by millions of 

people worldwide.The main purpose is to enable 

users to be able to own and control all elements 

of their digital identity. 

Key components: 
1. Decentralized identifiers 

(DIDs). 

2. An Identity Hub, which 
is where encrypted identities will 
be stored. 

3. A Universal DID 
Resolver, which is a server that 
resolves DIDs across blockchains. 

Verifiable credentials. 
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User Profi le Driver Profile 

MOBILITY 

ARCADE CITY 

A decentralized ridesharing app that is based 

on reputation (aims to gamify system in order to 

create incentive). Metadata is attached to profiles 

(such as locations served, participation volume, 

ratings, reviews, token balances, and tenure). 

Customers and drivers negotiate prices based on 

these criteria, as their profiles give them leverage 

to negotiate and dispute transactions. Currently 

it relies on the Ethereum blockchain network to 

process transactions between users and drivers. 

One of the benefits of this model of business as 

compared to a traditional centralized model such 

as Uber or Lyft, is that drivers can set their own 

rates, allowing for a marketplace of ridesharing 

to grow naturally and organically. 

Key components: 
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SPACE 

BITPROPERTY 

A decentralized real estate platform powered 

by the Ethereum blockchain and built upon a 

system of smart contracts. The platform has 2 

types of tokens: BTP tokens and Asset tokens. 

BTP tokens represent the inherent value of the 

platform and provide holders with income from 

transaction fees within the platform in proportion 

to the amount they own. BTP tokens also pay 

income from the energy revenues of Bitproperty's 

solar farm. Asset tokens are issued for each 

property listed, and represent the digital shares 

of the property. Users pay for Asset tokens using 

the BTP token, as it is the inherent value system 

of the platform. 
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LOCATION 

FOAM AND PROOF OF LOCATION 

Mission: to build a consensus-driven map of the 

world that can be trusted for all applications. 
Three main components: 

1. The development of a crypto-spatial 

coordinate standard, which is a human readable 

representation of a pair of a geohash and an 

Ethereum address, together with an immutable 

pairing of the two on the blockchain 

2. A Proof-of-Location protocol: an autonomously 

self-stabilizing time synchronization protocol that 

ensures continuity of a distributed, Byzantine 

fault tolerant (BFT) clock. 

3. A spatial index web app: the visualization and 

interaction with the blockchain and smart contract 

index. This is where users can launch their 

own beacons representing a physical location, 

which also launches a smart contract onto the 

blockchain synced to that unique location. 
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The second stage of research was an investigation into the implications of an open-participation design 

process. This involved an analysis of the written work on the topic of participatory architecture, in order to 

gain knowledge on the origins of this trend, its goals, limitations, and its reinterpretations of the relationships 
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between designers, users, and institutions. There was also an interview style gathering of information in which 

contemporary global design practices were queried for relevant information regarding their operations on a 

global scale, in order to investigate the current state of the design practice. The interviews were specifically 
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a Finally, there was an investigation into 

-

contemporary models of participatory design, or 

protocols/processes resembling the goals and agendas 

of the participatory architecture movement, such as' ' 
' an investigation into the operations of arcbazar.com,

' - \\ CHORA conscious-city-lab, and KPFui's new SCOUT 

interface. This phase of research also involved 

investigating alternative blockchain protocols and 

blockchain networks, that lent themselves more easily, 

and were often designed specifically, for a collaborative 
Diagram representing the tetrahedron structure described in "Crowdsourc
ing Architecture: A Disruptive Model in Architectural Practice" by lmdat As and participatory model of user interaction that is often 
and Maria Angelico 

cited as being a limited endeavor on currently popular 

blockchain networks like Bitcoin and Ethereum. 
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The result of this investigation, along with 

the information gathered from the literature, was 

a speculative design proposal of a decentralized 

application (dApp) that enables the crowdsourcing 

of design in the initial stages by an interconnected 

network of loT devices, individuals, and institutions 

that operates within a smart-city infrastructure. The 

methodology in designing and specifying the dApp was 

phased in two parts: The first being the specification 

and design of the GUI (graphical user interface) or web 

app that would be the means by which users interact 

with the application, and the second was an endeavor 

in formulating and hypothesizing on several different 

scenarios in which users interacted with the platform, 

synthesizing them into one narrative that explored both 

the functionality of the app as well as the implications 

that such an app would have on the design profession. 

KPF u, 
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10,000+ Iterations 

Geometry Generation 

Input: Acitivies / Use 

Input: Street Grid 

Diagram of Computational Urban Design Model developed by KPF. Image 
from ui.kpf.com/smarter-city 

I!!!!. = 

Image of KPFui Scout interface. Photo from ui.kpf.com/smarter-city 

Images of the installation space and interactive table that was used by the participants. The event included 
performances, visualizations , and Scenario Games to give a glimpse on how smart, low-carbon cities could be Pg . 20 
planned in the future. Photos from http://www.chora.tu-berlin.de/Conscious-City-Lab/ 
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THE DESIGN PROCESS 

The traditional design process for large public buildings is hierarchical and fragmented into various 

stages of completion that go through multiple iterations each. The process is exclusive and involves only the 

financial stakeholders of the project-those who have a direct financial stake on its outcome, like Site Developers 
I I 
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-1 ---t 

-+ 
Site Deve lo p e r 

~ -

0. 
0. 

-1 $ --t 
"' > 

<( 

Cost 
Co n sul tan t 

( 

Primary 
Architecture 

__Hr m -1 Budget~---•---------------•~--

I 

Project

_1 _l Manager "' -' 
en 
C 

C 
0I N 

Licensing City Building 
Institution Authority 

-I --+ 
I I 

TRADITIONAL DESIGN 

Pg. 21 



- - - - - - - - - - -

- - - -

- - - - - - - - - - - - - -

or other clients. The Architecture firm works insularly, even though it may break up into various teams within 

itself, or seek input from consultants or the project manager. There can be early input from consultants with 

a highly trusted knowledge or expertise, and there can be constant feedback between the design firm and 
I I I the project management 

team. There is always a 
I .CRequest for Bids Design onstruct1on 

reliance on expertise, orDevelopment 
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Betaville is an "open source, multi-player environment for real cities," in which users participate in the 

design of cities by contributing their urban/architectural designs to a collection of digital 3D models that are 

mapped on to a 3D map of the city. Users can browse and view buildings, park designs, and entire master 
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plans designed by architects, engineers, or ordinary citizens - anyone who has contributed to the collective 

3D model. There can be multiple designs for a single area or building, and users can select and view each 

one. It is a repository of design iterations and ideas for the urban city, justifying their tagline for the project: 
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"A living city is always in Beta." 

The intent of the 

project was to create a 

participatory online platform 

for proposing, debating and 

developing alterations to 

the built environment. Broad 

participation is something they 

recognize as being taken for 

granted in most kinds of large

scale urban development. For 

the average citizen to weigh 

in on the design process, 

there are many complexities 

of environmental and land 

use review procedures that 

they must contend with. The 

platform brings the participation 

of the public to the forefront 

of the design process, and 

creates a coalition between 

the people with professional 

expertise and the people with 

deep local knowledge. 

This thesis intends 

to build upon these ideas 

by designing a platform with 

similar functionalites that can 

potentially utilize the trust

free, democratized, automatic, 

transparent, and private nature 

of blockchain technology as a 

foundation for its operation. 

Pg.24 



i 

The intent of the platform will be to open up the initial design phase of a public building to the masses, 

in order to incentivize participation in the design of the built environment and take advantage of the power of 

crowdsourcing of both finances and labor. The new process of design that aBlock would offer would be one 
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in which an interconnected network of loT devices, individuals, and institutions in a Smart-City operating on a 

Proof-of-location protocol and utilizing a crypto-spatial coordinate standard, would deploy a site-specific smart 

contract in order to record and manage all relevant data pertaining to its unique location. A crowdsourcing 
of investments (both financial 

Design ConstructionI 

and labor-related) would be
Development 

the primary mechanism by 

which participation happens. 

The platform would provide a 

market in which designers could Sub-co ntrac t o rs $ 
I I 

query for work. Based on their 
ISub- co nt ractors $ I credentials, they can participate 

in the design of a specific project 
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peer as they arise. This system 

I $ I would be a fully democratized 

and transparent design process, 

borrowing ideas from both 

participatory architecture and 

blockchain proponents.- -I I
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INCENTIVE SYSTEM 
Thecommunityrunsonareputationandinvestment 

system in which the higher quality the contribution you 

provide the higher return you are guaranteed. It works 

on the distribution of 3 types of tokens: Crypto-currency 

tokens which are directly equivalent to currency, Sharing 

tokens which are equivalent to the intellectual rights to a 

contribution, and Reputation tokens which are a measure 

of your worth as a contributor to the community. The 

way each token is exchanged differs. Crypto-currency 

can be exchanged the most freely, just like cash in 

the physical sense. Sharing tokens are granted by the 

Project Smart Contract, and the amounts are dictated by 

a predetermined algorithm or value system established 

by the particular Design Collaborative which initiated 

the project. Reputation tokens are also granted by the 

Smart Contract and determined by the value algorithm. 

Different Design Collaboratives set up their own value 

granting algorithm, however the rating system and 

values of reputation tokens are universal across the 

entire platform. This just means that a designer can 

potentially earn more reputation tokens working for one 

design collaborative than they can for another. This is 

different for sharing tokens however, because they are 

very much project specific and are essentially generated 

by each Design Collaborative. You can think of these 

tokens as shares. DC's completely control the flow of 

these tokens. There can also be multiple DC's that launch 

a project on the same site, generating different project 

smart contracts for each but that represent overlapping 

physical space. This allows multiple campaigns to be 

launched on a single site, and the competition that is 

fostered would ensure that the most popular project aligns 

with the actual community in which it is being launched, 

not just the ideals of one particular DC. Community 

members can evaluate designs for all possible projects 

on a particular site, and the most popular project will 

eventually be launched into the procurement phase, or 

the initial stages of construction. 
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The way that tokens are granted are determined 

by each DC according to an agreed upon algorithm, 

however the algorithm is essentially based on the 

universal rating system of the platform. When a 

project is launched and the Smart Contract is created, 

parameters of the project are encoded into the 

blockchain, and it includes the value system of that 

particular project. The Smart Contract determines how 

many sharing tokens investors will be granted based 

on their reputation, and how much designers and 

evaluators will be paid based on their reputation. It also 

determines how many reputation tokens all contributors 

(investors, designers, evaluators) can gain or lose 

based on their contributions alignment with the entire 

community. An investor to a project contributes an idea 

for the building, which is then evaluated by the DC and 

the Design Collective. Evaluations are also weighted 

based on the reputations of the evaluators. When the 

value of the contribution crosses the positive threshold, 

the investor is granted sharing tokens. The more the 

contribution is evaluated positively, and the median of 

all evaluations (weighted against reputations) grows 

in the positive direction, the more sharing/reputation 

tokens the investor is granted. This motivates the 

investor to hire quality designers to contribute to their 

idea, or to contribute quality designs themselves. 

The hired designers are also motivated to provide 

quality designs, because aside from any immediate 

compensation they may get from an investor, they 

are also awarded reputation tokens as long as their 

designs are evaluated positively. Reputation tokens 

awarded to designers, or any contributor who has 

contributed a valuable design document (plan, section, 

render, etc.) to a particular project, are later matched 

with sharing tokens once the project is launched into 

the procurement phase. These sharing tokens are what 

let designers collect a percentage of the total profits 

that the building will make during its lifetime. They 
Pg.28 



can also be bought and sold at any moment based on 

their projected value within the project, but because 

they are project specific, they are always linked to the 

project smart contract. This means that exchanging 

sharing tokens is also exchanging the rewards that 

come with that token in the future as the building earns 

profit. Since the value of sharing tokens is based on the 

future value of the building, investors and designers 

are motivated to provide quality designs that will be 

evaluated positively by the community. Evaluations 

are what drive projects forward, and evaluators are 

motivated to participate both because of their interests 

in the project and also their reputations. Evaluators can 

be anyone on the platform, whether part of a DC or not, 

and gain or lose reputation as their evaluations align or 

not align with a particular community. For evaluators 

that are not direct stakeholders of the project, or that 

haven't provided any other kind of contribution such as 

a design or an idea, any reputation tokens gained for 

that particular project are also matched with sharing 

tokens when the project is approved. The amount of 

sharing tokens that any contributor to the project is 

determined by the algorithm encoded on the Project 

Smart Contract. 
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building
mi CT O - t Ta n S a C ti O n S networ k access e nergy 

(wifi) consumption 
retai1/ co mm ercia 1 

building 
resource 
management 

urban 
infrastructure

urban logistics 
access 

coupl ed wit h 
autonomous 
vehicles 

'I 
I 1 
I 1 
I 1 
I 1 

Design Co11ective 
The entiTe aBlock community is 
consideTed the Design Co 1lective. 
The co11aboTative and competing 
effoTts of all useTs of the 
platfoTm ensuTe that the most 
populaT pTojects aTe launched into 
pTocuTement. 

I 
Design Co11aborative 
The co11aboTative effoTt of a gToup of 
stakeholdeTs towaTd a single pToject 
can be consideTed a Design I 

Co11aboTative (DC). DC's can function 
as DecentTalized Autonomous \ 
DTganizations (DAO's) setting up theiT 
own standaTds foT design, 
value-shaTing and Teputation TewaTds. 

Sharing Token 
A pToject specifie token, cTeated only 
when a paTticipant on the platfoTm has 
contTibuted to a pToject. The value of 
this token is deteTmined by the specific 
pToject, as it TepTesents digital shaTes 
and intellectual pTopeTty Tights to a 
specific pToject. 

F{X) 

Reputation Token 
A token developed by aBlock, which is used 

verification 
as the undeTlying value distTibution 
acToss the entiTe app. The value of a 
Teputation token isn't diTectly assessed 
in monetaTy value, only as a points system 
which all paTticipants of the platfoTm can 
gain OT lose oveT time. 

( 

ABI ABI ABI ABI 
Crypto-currency 

: USER : VALUE P2P : DEPLOY:.~---
The EtheTeum token, measuTed in EtheT, OT any otheT : AC~~ss: B~~E RsEf SC 

~ 1~ 1~ 1~ 1-
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The aBlock platfonn was 
developed by a network of 
software engineers and 
architects who formed a 
co-op for investing in re 

City Building estate. 
Authority 

.J 

U,b•~'" !••' , , 

Jim wants to preserve the historic building, 
ICO is so he launches his own campaign... 
complete, 

API 
and a 
number of CLIENT 
sites go live 
in NYC. 

network. 

is the old _&(sA:betrerfJagrnJDaniel Gold, acity hall 
wealthy real estatebuilding. 
investor living inIThere are many proposals for the 

building that want to demolish it NYC, is one of the -t-0
I and build a high- rise residential initiators for a 

competingI tower. @ Shahid Almakaleh notices aAPI campaign that 
DATABASE + leak in this contract. ..seeks to demolish 
INDEXER the old city hall 

CLIENT building and 
r--------------- - - - - - - - - - - clevelop aliigli-fise -
1 residential tower. 

F(X) EVENT; lDG REF. 
I 

I---------------

requesting requesting/ pushing _.t. ·.
Lv_e_r_i _f_i _c~at_i_·o_n _____________-+- --+---•oRACLE• ____ EVENT; REQ DEF: information 

f+---------+-<>IRA CLE•----

web3. deploy () 

injection of 
response 

AB 

: MASTER : 
· BLOCK : 
. SC 

_EVE_NI_; _REWARD_ 
ABI ·====rLABI ABI ABI ABI injection of ABI ABI ABI : PROJECT :-------------

response · SC 
; USER : VALUE P2P - DEPLOY: PROJECT" PROJECT" PROJECT" : : ' 

:_ AC~l~ss '. ·.. B~l~E .• ·...? Ir .. ·... SI~... : SC . : SC . : SC . . . . . . . . . .I_----
creatin new contract 
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----------------

••• 
--- - -

.1 --
,-Cltl,on 

Hello, we are sending you 
an invitation to collabo
rate on a local community 
project that can .:,~0 ~ . potentially benefit you 
as a community member as 
we11 as the community as a 

~-------------< whole. The project is a 
new public community 
center and is aimed at 

. - '"" " . ;!,_~ -- .... .., 
..l ., :\ --1 

fostering co1laboration 
:::1-· '""'""""' among the community. You 

have been chosen to 
-) - participate based on your 

• -
Ill 

status as a local communi
ty member. Visit the 
aBlock community on your

)-
personal device to begin 

Ill co1laborating today at 
aBlock. eth:j' .--

Ill 

other software developers can 
see the glitch and i ts solution , 

so that future errors can be 

SA: Let's just pat.ch 
: • C 1-= ~ this up real quick so no 

t.okens can get lost... -- . .. 
aBLOCKBot,,tyProgr-,n6---------________, - -----

NE ORK ACTMTY 

CLIENT 
I S: This community 

-------------------------------- ---__£(Qjr----=-=---~ center project in NY 
looks interesting! 

l In Buffalo, NY Ying Lee and Ian Their studio project assignment is to use the 
Debug. dum Block 891 

Schwartz team up for the semester. new aBlock platform to design a building. 

l\IE: This place is 

getting a little 
crowded... 

,,,.:,_:''. ,
EVENT; REQ REF: 

I 

At an art gallery, Mallorie 
E ste· 

______ _J _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ a new communi.ty center _ 
being designed nearby. 

injecltion of 
respolnse 

I 
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Shahid's laptop earns tokens for running a full- node 
which monitors the network. He also earns 

] reputation points for every bug fix he publishes. 

0""' -==- --· -
1 /,-s-. Ch--e-'--'--'-'""'-~ 

I scoreo 
-'.'Cl YL:Jlllllikes =o --· - ~---,---.......--M 

• our proposall .__ 
1 

I ..-•. 

·- .. _.. I ~ 

\I 
i1 
i1 
i1 

They upload their designs on the I Their final review is a.n analysis of 

Creative Mode wall, and get feedback t 0 ~ 
1
1

1 
1 API how well their designs were 

from the Design Collective. I - - - - - - - - _J 
1 - - - -received by the Design Collective. 

CLIENT 

1\IE: Wait.. 
a floor planl Better look ~=~================================+0 
for a professsional. 

1 _ 

She submits her 
contribution for 
an art gallery. 

ballot.setvote() 

: BALLOT ':" - - - - - - - - - - - - -
SC 

r... 1111.................................................................... 
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SJ?anish: Tal vez tu 
disef'io beneficiaria 
si e 1 materia1 de 1 
piso fuera un color 
mas invitador . 

JA: No puOOe ser . Calta. 
imagi.na.ci.On. 

English: Maybe youT design 
would benefit if the flooT 
mateTial was a moTe inviting 
coloT. 

,---------- ---
' I 

1 Saksham can't read 
1 Spanish, but the 

~------ F(X) :comment is translated by
L 

1 a network of translators CL IE NT 
1 around the world thatIn Venezuela., Julio Alvarez is She works on the go translatingI are actively translating 

·ch are redirected to her through her
browsing The Block, providing his I _ _ _ 
feedbacktoseveral ro·ects. CLIENT+• - ~=~===~ - ~=~~--= = ~ ----0 

In Mumbai, Saksham gets 
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English: Maybe youT design 
would benefit if the flooT 
mateTial was a moTe inviting v' 
color. 

English: Maybe youT design 
would benefit if the flooT 
mateTial was a moTe inviting v' 
coloT. 

English: Maybe youT design 
would benefit if the flooT 
mateTial was a moTe inviting v' 
coloT. 

V 
The translation is sent to Saksham 
once multiple translators verify 
and reach consensus. 

--------r----------------------
SA: Better fix that! 

□:;;~.·-·--• 

---·• 
He finishes thee 

He sees that Julio's comment is received project wall 
======:;:;===:;:=;::;::=::;;::=:;;;::=::;===::;=;::=;::=:;:===::;::;:;:======================,~ positively. 

1 
_

He gets live feedback on his design while CLIENT 
his 3D model is linked to the network. 

1ME: These are 
beautifull 

+© 

------------------------------------------------------L£ixl_ ---------------------------

P2P. Upload () 
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Everything looks in 
order...aaaaaaaaaaa 

While on vacation in 
Aruba, Daniel checks on the 
statns of his investment. 

M1ll: Oh no I lost 
reputation points! 

• 
It doesn't look like her design is Sebasti_an Gomez, a restaurant entreR')neur, 
being -received positively though... 1s looking for a new site for his next location. 

~------- •
Your campaign is 

no longer the 

highest rated 

proposal. Other 

proposals are 

being highly 

evaluated. 

This is one of many 
of his ongoing 

projects. 

•••1·~:: ~... 
•®ITT!--- ' 

I 

Byoung-ju Kim, a CAD drafter in Seoul, finds e ask 
submitted by Sebastian, and requests to participate. 

his restaurant. 

: RESTAURANT : 
SC 
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• • • 

Greetings! I noticed you 
staked your investment 
for Weiner's cire le on 
t he community center 
proposa1 for 110 150th 
in New York. Under our 
proposa1 stakeholders 
are comp ensated with a 
. 0038Li392 percent s hare 
per token, which is 
substantia1ly greater 
than what t he competi
tion is offering. I 
think you s hould 
consider reinvesting

Jean Luc, a reporter investigating the He looks at the status of Jim's your stake with our DAO, 

rumors of Daniel Gold paying his campaign and notices the which has many more 

sudden dro in asset value. highly rated evaluators.followers, uses aBlock to ,i)i_yes_tig_ai& _ -----~ ---------, 
I 
I 

.J, 

• 
• • 

Unfortunately for Byoung-ju, 1 

Sebastian's contrad sequesters allJ 
- snaring oolreris. - - - - - - -

us ·ke s pas proJ ec on ock , 
he outsources the des· · ·ners 
worldwide, and writes Smart 

_ : _ -__- _ _"_ __ C011_tr_,1ds _ !]la.Il~El_¥s_pr_()j<l_c ________ -~ 

P1P .U pload(} 

--------+-------------+© 

(xJ 

A few days later Sebastian 
gets a message from Daniel 

web3.de 1 
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Citizen's information 
request: Have you 
contributed to any of 
the recent luxury 
condos designed on 
the aBlock network 
and that are 
sprouting up in NYC 
recently? Do you have 
any co mp aints about 
unfair wages, or 
irreversible token 
transfers? Send us 
your transaction logs 
along with your 
co mpl aints and issues 
you've encountered on H e publishes 
the network. a citizen's 

information 
request on the 

BK: What's going blockchain... 
on h ere?? 

•
• • 

He notices his reputation go up, but no new sharing tokens. 



~ : 
I 

City Building 
Authority I 

contract. getPastEvents 
'Transfer', 
{ 

fromBlock: 2937290, 
to Block: 'latest' 

}, 
(err, events) => { 

console. log(events) } 

Zoning Regulation SoftwaTe 

con rac . ge as 
'Transfer', 
{ 

fromBlock: 585s000, 
toBlock: 'latest' 

}, 
(err, events) => { 

console.log(events) } H ope he ca.t.ches him 
paying his followers. .. 

I 
Contract Terms o--- 110150thSt 

(/ 
•~( 

r /r 
/ 

Our Visions 

CLIENT 

One of Jean Luc's correspondents is 
Dulce. She is a young mother living in 
NYC with h er husband and two children. 

She sends him logs of 
her transactions. .. 

1BK: So unfair... ) 

lo:=___ lil 

She was in the middle of 
drafting a poll to pro1'lst 
Daniel's campaign anyway... 

. -- ■ 

~-------· • 
C 

He scans theSC terms that Sebastian sent him, and 
realizes he forfeited his · ·hts to his own des· ·n. web3. deploy () 
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•
New Protocol 

launched for 110 

150th Ave, New 

York, NY. You're 

campaign no 

longer meetsiii 
regulations. 

I 

( What! How annoying... 7 

Thanks for helping me 
write this! 

Collective votes, consensus is 
reached. The zoning law is 
changed! 

Her husband Raymond is one They monitor the A new project Smart 
of the software developers that polls as many Contract is launched, 
monitors the network. contributors since the original 

participate. protocol is now 
out-dated. 

New Protocol 

launched for 110 

150th Ave , New 

York , NY. You ' re 

design wil 1 need 

adjustments. 

Debug. dump Block (10389) b allo t . ,otvoh(} 

H bl. do p loy(} 

New Protocol ~-----· 
launched for 110 

150th Ave , New 

York , NY. You ' re 

restaurant wi11 

need some design 

adjustments. 

v 
: BALLOT : :PROJECT: 

SC :sc_v2.o: 
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s--------· ~----.• 
New PTotocol Initial Design 

launched foT 110 Stage has expired. 

150th Ave, New Congratulations! 

YoTk, NY. You're You're proposal 

proposal meets all for 110 150th Ave. 

regulation in New York, NY 

c hanges. has been accepted l 

A project you 

evaluated has 

c h anged. Please 

sub mit a new 

evaluation to 

update t h e project 

status. 

~-------· 
Initial Design 

Stage has expired. 

Unfortunately , 

your campaign was 

unable to reach 

the evaluation 

threshold, and has 

been rejected from 

the network. 

• 

l\fonths l ater after one of her arl 
shows, Mallorie is talking to a group 
of people about her arl and the show. 
They begin talking about politics. 
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ME: That's my art 
gallery... 
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CONCLUSION 
Blockchain technology is likely to become part of 

many different industries and redefine how individuals 

communicate with each other online and with emerging 

technologies on the Internet of Things. As those 

studying the technology assure, the relationships 

between people and technology and between people 

and institutions will dramatically change if blockchain 

becomes ubiquitous in our society. It offers individuals 

power over their digital identities, and seamless 

interactions with others online. It is also proven to be 

a secure, trust-free technology, which transfers trust in 

interactions online from the hands of individuals and 

organizations such as Facebook into the mechanism 

of the technology itself. This trust-free environment will 

no doubt change the way architects interact with each 

other and their clients, as it means a reinterpretation of 

what a contract means in a trustless society. It has the 

potential to open up the design process and redistribute 
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agency in design to the individuals or stakeholders 

directly involved. This thesis speculates that the 

adoption of blockchain technology into the design 

profession would enable an open-design process, 

and investigates what those relationships would look 

like through the design of a decentralized application 

(dApp) that operates on a blockchain network. It will 

seek to illuminate questions on the notions of authorship 

and agency in an interconnected network of users, 

designers, technologies, and institutions collaborating 

on the design of the built environment, in the hope of 

stimulating dialogue about what this technology could 

mean for the nature of practice in the years to come. 
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