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What we will do today

Look at how you did in CW1.1
Questions from your prep work
Designing with blockchain
Ethics of blockchain

Prep work for next week
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Looking at CW1.1



Let’s jJump straight into
Miro!

https://miro.com/app/board/uXjVLOaptes=/
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Activity 1: 20 minutes

In the Miro ...

1. Read the example your group has been assigned
2. After reading it, add feedback via post-its (green for “this is good”, orange
for “this could be better”). Some things to consider:

Is the writing clear?
Does the example make it obvious what the papers are about that are

being reviewed?

Are the approaches to design in the papers described clearly ?

Does the example compare and contrast the approaches taken in the
papers?

Are the references in the correct format?
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Some broad feedback ...

See on LEARN (in the CW1.1 folder)

* Do make sure to use the ACM reference format correctly!
(https://www.acm.org/publications/authors/reference-formatting)

* This may seem relatively trivial, but actually correct documentation of sources is a very
important part of formal writing, publishing and scholarship, not only in academic
contexts.

* All publishers, journals, conferences etc. will insist on their particular choice of format
being followed (although there are many different formats).
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https://www.acm.org/publications/authors/reference-formatting

Questions for this week



The different examples of "understanding blockchains"” experiments were
inferesting to hear about — | feel like "demystifying” the blockchain is a
critical part to expanding its use beyond cryptocurrency traders. How can we
expand these learning opportunities to more people at a larger scale?

As someone who didn’t know much about blockchain before, | feel that
it is very complex and difficult to explain. Will there be a more visual
or simplified version of blockchain in the future to make it easier for us

to understand and use?
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Some easy intros
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What is an NFT?

https://youtu.be/ZE2HXTmxfrl https://yvoutu.be/FkUn86bH34M?t=26
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https://youtu.be/ZE2HxTmxfrI

What is the connection between blockchain
technology and information design® Are there
examples of using blockchain in design®
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HCI and Blockchain

Making Sens€ of Blockchain App\ications:
A Typology for HC

Chris Elsden‘, Arthi .\lanohar‘, Jo Briggs‘. Mike Hardingl. Chris Speed’, John Vines'
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Blockchain is an emerging inﬁ'ﬂsmlcmral technology that is and should - play in the study and development of

ABSTRACT paper discusses the role HCI researchers. and designers. can - TOO I S fo r re g U I 01-
ors

proposed t© andamentally qansform the Ways in which blockchain technologies and related distributed ledgers:
people transact, trust. collaborate, organize and identify
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A blockehain. of which Nakamoto's Bitcoin Protocol 49]
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methodological challenges for HCI researchers beginning 0 ost famously. s three core features ave SUpPOr®
work with blockchain and distributed Jedger technologies.
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has been 2 prohfemfmn of b\ockcl\a'm—based app\icm'\ous. l n g b I o c kc h H .
Author Keywords Proponents of blockchain view the technology as utterly a l n |nterf
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As HCI has grown and matured as @ field. its scope has
extended far peyond the user interface. We now ask more
f\mdnmenm\ questions about what the design and socio-
technical assemblage of new technologies means for ‘being

.
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to-peer online collaboration. underpinned by decemralized. e I 51'0 ries f « o

a\gor'uhmic governance- As such, blockchain technologies o d | g ITO I

and their emergent :\pplicmion areas all speak to a broad set p ro p e rfy
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Take a break!
Back at 16:10
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Designing with Blockchain



An introduction to blockchain and smart contracts

6 case studies of designing from, with, through blockchain

design
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Quite a variety ...

* CariCrop

* designed to critically understand how Distributed Ledger Technologies (DLTs) could be designed to support
socioeconomic development in rural communities

* Geocoin
* an open bodystorming experience that leads into ideation and prototyping of geolocated currencies

* BitBarista

* a Bitcoin enabled coffee machine that explores cryptocurrency, autonomous objects and supply chains; it has its own
Bitcoin wallet, and negotiates with its users about the supply chains of their coffee

* Gigbliss

* speculative hairdryers designed to discuss the impact of algorithmic transactions in a context of distributed energy
provision; the hairdryers can trade energy with a smart grid, and use smart contracts

* Programmable Donations

* engagements with a partner NGO and emerging blockchain applications in the wider humanitarian sector to identify
and explore a variety of possibilities for programmable donations

e Oxfam Smart Donations

* a real-world trial with Oxfam Australia of a “Smart Donations” Ethereum App
— an outcome of Programmable Donations workshops and activities



Design and blockchains

Public Engagement
Things/Provications .
Workshops — P—
GeoPact Installation / Installation
Installation /  Dramatic Deliberation General Public
BitBarista Workshop General Public
Installation / Deployment Gen. Public
General Public

Thinking Through
Autonomous Things

Making
the Rules

CariCrop g

Happily Ever After Money Seismic Workshop E §

After (Bitcoin) Installation Seesaw Agriculture & &

Instaflation KASH Cups General Public Installation  Stakeholders 23

General public  2Perience General Public 2 8
General Public 2

Understanding
Blockchain

==L

2014 2015 2016 2017 2018 2019 2020

Dave Murray-Rust, Chris Elsden, Bettina Nissen, Ella Tallyn, Larissa Pschetz, and Chris Speed. 2023. Blockchain
and Beyond: Understanding Blockchains Through Prototypes and Public Engagement. ACM Trans. Comput.-Hum. Nive
Interact. 29, 5, Article 41 (October 2022), 73 pages. https://doi.org/10.1145/3503462 i
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Let’s go back to Miro...

https://miro.com/app/board/uXjVLOaptes=/
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Activity 2!: 10 minutes

Thinking about
blockchain features
and value

Immutable (can’t be changed)

Anonymous (users not identified)

Smart contracts (extensible functions)
Transparent (nothing can be hidden)
Distributed (not tied to one place/provider)

Decentralised (no single authority)
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Are there any ethical considerations to
be considered when working with
blockchains?
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Reminder: our simple ethical framework...

p— — e

Implications

Choices & decisions )
Social Environmental Legal

e — e —— i — e —

Design process

Interface design

Data gathering & use

Model development & use

Openness & transparency
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Making

lockchain
CiviC

’/’
Insights Towhat extent can the applicatiou of an important role for the design
Blockchains promise 10 blockehain technologies be employed community in linking the design and
decentralize administrative toward civic empowerment, appl’\cation of blo ckchain technology
gystems and invite us t© organizing Jocal civic and circular toward matters of public and social
consider distributed ¢ ivics economies, reinstating trust in civic concern. hile blockchains raise
and the roles of algorithmic institutions, or, perhaps, creating suspicions as instruments of market
gover nance. entirely new types of institutions’! driven “ﬁnancialization” (e.g» L2,
|nteraction designers should 1n May 2018, researchers from the they may alsobe configured to
explore the embodied Amsterdam University of Applied radically regulate and distribute
and social exper jences 0 Science’s Faculty of Digital Media and common resources. Speciﬁcal\y, we set

Creative Industries, Northumbria out to ask what these emerging

data transaction smart University’s interdisciplinary NorTH technologies could mean for the

contracts, an d automation. Lab, and 10ca1—-Amsterdam—based—— organization of civil society and civic

Making the plockchain professional partners gathered fora practices. What future imaginaries

civic requires thinking speculat'we design charrette to explore and design trajectories canwe envision

the oppormnities and challenges of that could shape these new

designing for futures of civic good with technologies from a civic perspect'we?

blockchain technologies-: Our charrette asked participams to
This design charrette was intended reverse engineer & future scenario they

developed, in which civic technologies

introduce 2 value-driven perspect'we in Amsterdam were \mderp'mned by

to debates around blockchain.We see blockehain techno\og'\es.Whatwoul

interacting with abstract

across ph\\osophlc al,
polmca\, w\erac\\ona\,,
and social layers:

“. therise of b
lockchai
hain and smart contracts facilitat
es the

function
s of a city t
. obee
provide servi xpressed as
ices which ca a number of li
n be auctio licences t
ned off to citi ©
Itizens,

companies or o :
_ rganizati
In practice ions, (e. -
, th . g' parkln 1
e city depends upon a set (g);c :lf)l:SIkr;g, energy etc)
istributed

autonomous
organizati
programmes thgm;j‘tlons (or DAOs) that run these li
granted rights and ves, administering these t ese licensing
cryptocurrency payments emporarily
on a blockchain.”
ain.

Chris Elsden
, Inte Gloeri
loerich, Anne Spada, John Vines, and M
, and Martijn de W.
aal.

2019. Makin
) g the blockchain ci
60-65. htt ckchain civic. i .
. https://doi.or . interactions 26
.org/10.1145/330 , 2 (March - Apri
5364 April 2019)
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Issue #2: The right to be forgotten

GDPR.EU

Home Checklist FAQ GDPR News & Updates

What is the right to be forgotten?

The right to be forgotten appears in Recitals 65 and 66 and in Article 17 of the GDPR. It states, “The data subject
shall have the right to obtain from the controller the erasure of personal data concerning him or her without
undue delay and the controller shall have the obligation to erase personal data without undue delay” if one of a
number of conditions applies. “Undue delay” is considered to be about a month. You must also take reasonable
steps to verify the person requesting erasure is actually the data subject.

The right to be forgotten dovetails with people’s right to access their personal information in Article 15. The right
to control one’s data is meaningless if people cannot take action when they no longer consent to processing,
when there are significant errors within the data, or if they believe information is being stored unnecessarily. In
these cases, an individual can request that the data be erased. But this is not an absolute right. If it were, the
critics who argue that the right to be forgotten amounts to nothing more than a rewriting of history would be
correct. Thus, the GDPR walks a fine line on data erasure.
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Issue #3: Energy consumption

Bus Inf Syst Eng 62(6):599-608 (2020)
https://doi.org/10.1007/s12599-020-00656-x

®

Check for
updates

CATCHWORD

The Energy Consumption of Blockchain Technology: Beyond

Myth

Johannes Sedlmeir + Hans Ulrich Buhl - Gilbert Fridgen( - Robert Keller™

Received: 10 February 2020/ Accepted: 9 May 2020/ Published online: 19 June 2020

© The Author(s) 2020

Abstract When talking about blockchain technology in
academia, business, and society, frequently generalizations
are still heared about its — supposedly inherent — enormous
energy consumption. This perception inevitably raises
concerns about the further adoption of blockchain tech-
nology, a fact that inhibits rapid uptake of what is widely
considered to be a groundbreaking and disruptive innova-
tion. However, blockchain technology is far from homo-
geneous, meaning that blanket statements about its energy
consumption should be reviewed with care. The article is
meant to bring clarity to the topic in a holistic fashion,
looking beyond claims regarding the energy consumption
of Bitcoin, which have, so far, dominated the discussion.

SedImeir, J., Buhl, H.U., Fridgen, G. et al. The Energy Consumption of Blockchain Technology:
Beyond Myth. Bus Inf Syst Eng 62, 599-608 (2020). https://doi.org/10.1007 /s12599-020-

00656-x

Keywords Blockchain - Cryptocurrency - Energy
consumption - Distributed ledger technology -
Sustainability

1 Introduction

Blockchain technology entered public awareness with its
first application, the cryptocurrency Bitcoin (Nakamoto
2008), which was established in 2009 and currently exhi-
bits a market capitalization of more than 100 billion USD.
In the last decade, blockchain technology has developed
significantly and is now implemented in a wide range of
scenarios, including Ethereum or Hyperledger Fabric,
which allow distributed platforms to function with

=
1

10°
10°
10" -
10% -
10° 4
—2
.01

Approximate energy consumption per transaction (J)

Simple  Centralized Enterprise Public Public
server system Blockchain Blockchain Blockchain
Non-PoW PoW

Fig. 2 A rough comparison of the order of magnitude of energy
consumption per transaction for different architectures. A simple
server can operate transactions with very low energy consumption. A
typical non-blockchain, centralized system in applications will use a
more complex database and backups, thus mildly increasing the
energy consumption. A small-scale permissioned blockchain as used
in cross-enterprise use-cases has a similar degree of redundancy, but
some additional yet limited overhead due to, e.g., PoA consensus and
more complex cryptographic operations. A non-PoW permissionless
blockchain with a large number of nodes can already exhibit a
significantly increased energy consumption due to the high degree of
redundancy. However, compared to a major Proof-of-Work block-
chain, energy consumption is still negligible
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Issue #4: Lack of Regulation

Bitcoin paradise? Briton creates
‘crypto utopia’ in South Pacific

Anthony Welch and partner try to woo cryptocurrency
investors to regulation-free island on Vanuatu archipelago

SN TR RN s .
@ Vanuatu is a South Pacific Ocean nation made up of approximately 80 islands. Photograph:
Westend61/Getty Images

Bank of England and HM Treasury Bank of England

&
HM Treasury

The digital pound:

a new form of money
for households and
businesses?

Consultation Paper
February 2023

https://www.theguardian.com/technology /2022 /feb /1 2 /bitcoin-
paradise-briton-cre ates-cry pto-utopia-in-south-pacific

https:/ /www.bankofengland.co.uk /-
/media/boe/files/paper/2023 /the-digital-pound-consultation-
working-paper.pdf

4 . THE UNIVERSITY of EDINBURGH d@gggﬁ .
informatics




What design challenges are associated
with applying blockchain technology in
civic contexts?
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Blockchains for social and public good

https://op.europa.eu/en/publication-detail/-/publication/8be60290-0d00-11eb-
bc07-01aa75ed71al/language-en

Supply Chains & Logistics

IT & Telecommunications
Energy, Climate & Environment
Banking & Financial Services
Governance

Education & Research

Arts, Media & Entertainment
Healthcare & Biotechnologies

Social Economy
SCANNING THE EUROPEAN ECOSYSTEM OF Platform Econormies & Service Sharing

DISTRIBUTED LEDGER i
T E c H N 0 Lo G I E S Agriculture & Forest-based A::;h:i:z

FOR SOCIAL AND PUBLIC GOOD Raw Materials & Matural Resources

What, Why, Where, How, and Ways to Move Forward Land Management & Real Estate

0% 2% 4% 6% 8% 10% 12%
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https://op.europa.eu/en/publication-detail/-/publication/8be60290-0d00-11eb-bc07-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/8be60290-0d00-11eb-bc07-01aa75ed71a1/language-en

Blockchain and Sustainable Development .......?7?

O&‘ea:xw: - -
Fairbike
Pharmaceutical and Research Companies Patients at the conter (<] ;:. .: i
P R p ‘o P
0

o ; . Q
o o
T

Medical insurance Developers and Monetising Health Records

GOOD HEALTH
AND WELL-BEING

https://medicalchain.com/en/ http://the-incredible-machine.com/fairbike.html

oot sounct

PROVENANCE ——

Turn positive social and _q
environmental impact into

brand value = = a
° e

Provenance is the software solution for

sustainability communications with proof S
°
Enter emall here .

Not 3 business? Find out how Provenance works for
shoppers. Fing out more -

QUALITY
EDUCATION

https://os.university/# https://www.provenance.org/
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E.g. in Healthcare contexts

Claimed to be helpful (or game-changing) for:

* clinical trial improvement

* pharmaceutical supply chains

* data ownership and control
(patient-centred data management systems)
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Tasks for the next 7 days:

1. Your prep work for next week’s lecture

i.  Woatch this!: https://youtu.be/XuwP5iOB-gs?si=cycwUVL7-JFgaorm

ii. And this!: https://youtu.be/ppPLDEi82lg?si=Mg6uiRdBTV FNaC4

iii. And this... (not on robots, but a critical take on technology for “elder” care!): https://youtu.be/Ear8W-
C96bk?si=gmpJaCCD2YU1WMAf

iv. Read this!: https://www.technologyreview.com/2023/01/09/1065135/japan-automating-eldercare-
robots/

2. Complete your Class Notebook submission in MS Teams:

i.  Write 3 reflections from last week’s prep work and today’s lecture — what did you learn (go beyond what
you wrote last week)?
ii. Write 2 questions you have based on the prep work to consider for our lecture next week.

iii.  Write 1 comment —something you have learned, are intrigued by, something related to your background
and interests — prompted by the prep work.
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https://youtu.be/XuwP5iOB-gs?si=cycwUVL7-JFqaorm
https://youtu.be/ppPLDEi82lg?si=Mg6uiRdBTV_FNaC4
https://youtu.be/Ear8W-C96bk?si=gmpJaCCD2YU1WMAf
https://youtu.be/Ear8W-C96bk?si=gmpJaCCD2YU1WMAf
https://www.technologyreview.com/2023/01/09/1065135/japan-automating-eldercare-robots/
https://www.technologyreview.com/2023/01/09/1065135/japan-automating-eldercare-robots/

Reminder....

Tutorials!

Last week, we were introduced to design fictions as an approach to question the social, environmental and
legal implications of new technologies. At this week’s tutorial you will have the opportunity to try your hand at
developing design fictions for a case study of your choice.
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Any questions?

If you have any questions about this week’s lecture, contact me at :
john.lee@ed.ac.uk
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