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What's in this module?

Description

Introduce students to the application of climate justice skills in the
context of socio-technical systems. Students will learn how to analyze
technology through a socio-technical lens, with real-life applications to
machine learning, climate justice mapping tools, and small-scale
research projects.

Activities Key Resources

5 parts « Computing & Climate Justice template
4 videos e Climate Justice & Environmental Data
9 readings template

6 activities

2 optional projects

Photo courtesy of Calistemon on Wikimedia, License:
CC BY-SA. This content is excluded from our Creative
Commons license. For more information, see
https://ocw.mit.edu/help/fag-fair-use/.



https://commons.wikimedia.org/w/index.php?curid=117721623
https://ocw.mit.edu/help/faq-fair-use/
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Interact with people  between socio- guantifying technical systems
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What do technical
systems have to do with
climate and people?

Human-centered design has long focused on creating systems with
users in mind.

Computing and data systems have an enormous environmental impact,
especially as the energy demands of systems like Al have grown
exponentially in recent years.

In this module...

« we will use the framework of climate justice to examine these
challenges. Climate justice inherently considers the unequal ways In
which people are affected by the climate crisis

« we will explore inequities people face from socio-technical systems




Left: Photo courtesy of World Bank Photo Collection on Flickr. License: CC BY-NC-ND. This content is excluded from our Creative Commons license. Right:
Photo © Vox Media. All rights reserved. This content is excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/fag-

fair-use/.For more information, see https://ocw.mit.edu/help/fag-fair-use/.
ACTIVITY #1

INTRODUCING THE Step 3: Small Group Sharing

ENVIRONMENT +  Have students share their photos and news stories in small groups
(2-4) [see examples of photos and news stories below].

SOCIOTECHNICAL e You can prompt students to map the linkages between the photos

SYSTEMS and news stories they brought in. They can use parts of the reading
to create links between the different artifacts they brought in.

Step 1. Watch e Gather the class and do a group gallery walk. Have each small

Breaking down the climate impact group present to the whole class the map they created linking each
of Al | of their news stories and photos.

The‘lerge / Tech / Reviews / Science / Entertainment / Al / More =

Step 2: Assighment Prompts

e Bring in a photo of when you
see technology interacting with
the environment

* Bring a news story about how
computing or technology may
be affecting the environment

EEEEEEEEEEEEEEEEE

Joe Biden signs executive order to speed
Al data center construction
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/ The Biden administration will
make federal land available to
construct new Al data centers.
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Sample photo Sample news story



https://www.theverge.com/2025/1/14/24328120/data-center-executive-order-biden-energy
https://www.youtube.com/watch?v=TWp9N0Nf50M
https://www.theverge.com/2025/1/14/24328120/data-center-executive-order-biden-energy
https://www.flickr.com/photos/10816734@N03/15545809392
https://ocw.mit.edu/help/faq-fair-use/
https://ocw.mit.edu/help/faq-fair-use/
https://ocw.mit.edu/help/faq-fair-use/

What Is a
soclotechnical
system?

PART 2




Definitions of soclo-
technical systems

Definition

For this module, we're going to take a socio-technical approach.
Broadly defined, this means thinking and designing with technology,
people, and communities in mind. We want to think beyond just
specifications and parameters of technical systems.

What does this mean?

There’s a significant amount of literature on socio-technical systems. In
this module, we’ll focus on them as a way to understand technology
within a broader social context. Machines and technologies have
always required users and impacted people, so this is not a new way
of thinking.



https://unsplash.com/@catgirlmutant?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-factory-filled-with-lots-of-machines-and-equipment-jADekDuAPSA?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Socio-technical Gap —

Researchers spend a lot of time thinking about the gap between
what people want from technology and what technology can
deliver.

This gap has become a central focus of research, with studies
exploring how technology can be made more socially aware, how it
shapes our social experiences, and how it can enhance existing
societal functions. Collectively, this work addresses the socio-technical
gap, aiming to better support social activities and communities through
thoughtful technological integration.

Further Resource

Ackerman, M. S. (2000). The Intellectual Challenge of CSCW: The Gap
Between Social Requirements and Technical Feasibility. Human—
Computer Interaction, 15(2—-3), 179-203.

Photgly Sam Balye on'__ nsplash


https://doi.org/10.1207/S15327051HCI1523_5
https://unsplash.com/@sambalye?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/people-sitting-on-chair-w1FwDvIreZU?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

ACTIVITY #2

UNDERSTANDING
SOCIO-TECHNICAL
SYSTEMS

Step 1. Read and analyze

1.Socio-Technical System Design
2.Bringing Technology into Social-

Ecological Systems Research—
Motivations for a Socio-
Technical-Ecological Systems
Approach

Step 2: Pre-reading questions

e Do you think about social
Impacts when you write code or
design products now?

 How do you think about the
environment in the systems?

Step 3: Class discussion guestions

How does the socio-technical system design differ from the
socio-technical-ecological systems approach?

Think about a specific system that you use every day (ie:
text messaging). What is a socio-technical-ecological
approach to thinking about the system?

How might your own field or research take a socio-
technical-ecological system approach?

What are the downsides of a socio-technical-ecological
approach? Does adding the ecological drop something from
the socio-technical system approach?

How does the socio-technical-ecological approach speak to
what you know about environmental, climate or energy

justice?


https://www.interaction-design.org/literature/book/the-encyclopedia-of-human-computer-interaction-2nd-ed/socio-technical-system-design
https://www.mdpi.com/2071-1050/11/7/2009

Auditing
Machine
Learning




Context

Auditing traditional machine learning systems usually means
measuring some part of their inputs and some part of their
outputs.

Biased or unfair machine learning have been shown to lead to unfair
Incarceration and deny people housing. Many people hope auditing
may make these system more fair and equitable.

Researchers, journalists, and others use auditing to identify when
algorithms cause harm. However, simply identifying harm doesn’t
guarantee just outcomes. Audits often focus on protected classes like
race, gender, and age, but where do the environment and climate fit
IN? As discussed in Part One, all technical systems carry ecological
and environmental costs.


https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal-sentencing
https://www.levernews.com/artificial-intelligence-is-making-the-housing-crisis-worse/

Image by Joy Buolamwini. License: CC BY-NC-ND. This content is excluded from our Creative
Commons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.

ACTIVITY #3 : :
Gender Darker Darker Lighter Lighter Largest

Classifier Male Female Male Female Gap

CAS E STU DY =’ Microsoft 94.0% 79.2% 100% 98.3% 20.8%
AUDITING FACIAL

: :FACE“ 99.3% 65.5% 99.2% 94.0% 33.8%
I —
R E C O G N I T I O N 8.4 1 88.0% 65.3% 99.7% 92.9% 34.4%

Gebru demonstrated that popular
facial recognition tools had
significantly worse performance on
identifying faces of darker-skin
women.

In 2018, Joy Buolamwini and Timnit — 1

In this case, Buolamwini and Gebru
audited on the basis of skin color
(using the Fitzpatrick scale) and

Depending on student’s technical levels the following resources can be used to
Introduce the concept of auditing:

gender by building a dataset of « Buolamwini, J. & Gebru, T. (2018). Gender Shades: Intersectional
iImages from global policymakers. Accuracy Disparities in Commercial Gender Classification. (Academic
Paper)

. Gender Shades. (Video on Paper)
« Coded Bias (Available through MIT libraries)



https://proceedings.mlr.press/v81/buolamwini18a.html
https://www.youtube.com/watch?v=TWWsW1w-BVo&t=2s
https://www.codedbias.com
https://mit.primo.exlibrisgroup.com/permalink/01MIT_INST/ejdckj/alma9935183392006761
https://ocw.mit.edu/help/faq-fair-use/

ACTIVITY #4

EXTENDING Step 2: Questions for Exploration

ALGORITHMIC  How do you think the paper draws from environmental justice and
— climate justice to develop their version of algorithmic audits?

AUDITING TO THE « How would the audit system they propose change the type of audit

ENVIRONMENT carried out by Joy Buolamwini and Timnit Gebru?

Step 1: Read or watch o This can be extended to fill in a table using the dimensions of
Social-Ecological, Ecological-Technological, Social-
Technological by Practice and materiality, Community, identity,
and attachment, and Human and non-human assemblages like
In Table 2 of the paper.

 Based on the paper’s policy recommendations, what are some ways

an assessment could be designed on an existing algorithm you use?

Algorithms as Social-Ecological-
Technological Systems: an
Environmental Justice Lens on
Algorithmic Audits (video version)

Algorithms as Social-Ecological-Technological
Systems: an Environmental Justice
lens on Algorithmic Audits |

i e More Resources

« Mitigating allocative tradeoffs and harms in an environmental justice
data tool

e Climate Justice and Computing Module

© Bogdana Rakova and Roel Dobbe. All rights reserved. This content is excluded from our Creative Commons
license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.



https://www.youtube.com/watch?v=jEXaVm4zzcc
https://www.nature.com/articles/s42256-024-00793-y
https://arxiv.org/pdf/2305.05733
https://youtube.com/watch?v=jEXaVm4zzcc
https://ocw.mit.edu/help/faq-fair-use/

Environmental
Justice and
Climate Justice
Mapping

PART 4




MAP DESCRIPTIVE OF LONDON POVERTY, 1898-9

{IN 12 SHEETS)

Context

There are a lot of socio-technical systems in development to
assist in climate action.

These systems are usually designed to distill environmental and social
data for people to use. This data might be used to inform actions such
as interventions or grantmaking with the aims of prioritizing
communities impacted by environmental, climate, and social harms.

We want to think about how these systems try and represent social
and environmental data, and also how the environment and users
might interact with these systems.




© Commonwealth of Massachusetts. All rights reserved. This content is excluded from our Creative Commons license. For more
information, see https://ocw.mit.edu/help/fag-fair-use/.
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“The MA DPH EJ Tool is intended to facilitate the use of the EOEEA EJ
Policy, to enhance inclusive community planning for environmental
assessment, and to inform a wide range of activities such as siting,
permitting, Brownfields clean-up, Massachusetts Environmental Policy Act
review, grant applications, transportation projects, and community, health, or
climate-related impact assessments.” (Massachusetts Environmental Public
Health Tracking)



https://matracking.ehs.state.ma.us/Environmental-Data/ej-vulnerable-health/environmental-justice.html
https://ocw.mit.edu/help/faq-fair-use/

ACTIVITY #5

COMPARING Step 3: Groups compare using the tools

ENVIRONMENTAL Groups should choose a location in Massachusetts. Explore each of
these locations on the Climate and Economic Justice Screening Tool

JUSTICE MAPPING and MA EJ Tool.

Step 1: Setup Take notes on the following as a group:

Divide students into groups of two  What are these tools measuring?

or three  What are the sources of data?
 Who is the intended audience? Who do you think uses it?

Step 2: Read  Is the tool easy to use? Is it difficult to use?

Have students read the following:

1. Climate and Economic Justice Step 4: Small Group Report Back (optional)

Screening Tool FAO* Have groups come back and speak about their findings. You can also
2. MA Environmental Public Health explore how these tools engage in data. Is this data representative of
Tracking Environmental Justice real climate justice issues in communities?
You can opt for another local screening Optional Variation: Have groups pick different state level
tool if another locale is more relevant to environmental/climate justice screening tools. Compare different
students (for more options see Activity #3) states approaches to mapping these injustices.


https://edgi-govdata-archiving.github.io/j40-cejst-2/en/#3/33.47/-97.5
https://www.mass.gov/dph/ej-tool
https://edgi-govdata-archiving.github.io/j40-cejst-2/en/frequently-asked-questions#3/33.47/-97.5
https://matracking.ehs.state.ma.us/Environmental-Data/ej-vulnerable-health/environmental-justice.html

ACTIVITY #5

ENVIRONMENTAL Step 3: In-class discussion

JUSTICE MAPPING  How can the suggestions for future frameworks be incorporated into
the existing tools (ie: Climate and Economic Justice Screening Tool)?

AT THE NATIONAL  What role do you think quantification and prioritization among

SCALE communities does?

Step 1. Read and Analyze

1. Screening for Environmental
Justice: A Eramework for Step 4: Optional addition from Activity #2
Comparing National, State, and « How do the notes your group generated compare to the Urban
Local Data Tools Institute’s tool dimensions? What do you wish you had added?
* |f you developed one of the tools from Activity #2, how would you go
about redesigning your tool with the recommendations from the

Step 2: Pre-reading questions Urban Institute?
 Who do you think uses  What local context might you be missing from the address you
environmental justice mapping initially analyzed?
tools?
* How are people in communities The metadata at the Screening for Environmental Justice report includes links to
represented by these maps? multiple screening tools the Urban Institute analyzed. These tools can be used to
supplement Activity #2.


https://www.urban.org/sites/default/files/2022-11/Screening%20for%20Environmental%20Justice-%20A%20Framework%20for%20Comparing%20National%2C%20State%2C%20and%20Local%20Data%20Tools.pdf
https://www.urban.org/research/publication/screening-environmental-justice-framework-comparing-national-state-and-local

Designing Small
Systems:
Sustainable
Human-Computer
Interaction

PART 5




Context

Sustainable human-computer interaction (SHCI) is a field of
study that explores how to design computing systems to be
more sustainable or encourage users towards sustainable
behaviors.

The field draws its origins to the 2000s to an important paper about
how technology could promote users to be more sustainable and
how technology design often encourages waste (Blevis, 2007).
Many researchers have used this sub-field to explore issues
related to the climate crisis and also individual behaviors around
climate.

The field has gone through critiques of not engaging critically
enough with other work in the climate space and not being focused
enough on specific sustainability goals.

Photo by Jonas Leupe on Unsplash


https://unsplash.com/@jonasleupe?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/man-wearing-black-sweater-using-smartphone-WargGLQW_Yk?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://dl.acm.org/doi/pdf/10.1145/1240624.1240705

ACTIVITY #6

EVALUATING SHCI Step 2: Evaluate these designs in a group
SYSTEMS « How do the authors design their artifact to engage with the climate
Crisis?

* Do the authors consider principles of climate justice in their design? If
they don’t, how do you think those principles could’ve been incorporated

Into the design?

Step 1: Form groups and select
one of the projects to learn about

1. High Water Pants: Designing « Whatis the design gap the authors define that their artifact is trying to
Embodied Environmental fill?
Speculation « Do you think these artifacts are helpful or beneficial to the wider world?
2. Understanding factors of « What do you think it would be like to interact with the systems described
successful engagement around In the paper?

energqy consumption between and
among households

. ' ith Clim hange: . . .
3. Interactions W'F el a;e change Step 3: Group Presentation and Discussion
a Data Humanism Design

Approach  Each group delivers a 5-10 minute presentation on the paper they read,
and the questions above.

* In alarger class group, guide a discussion on how these papers engage
with designing with a social-ecological-technological system approach

(for more see Activity #2).



https://dl.acm.org/doi/10.1145/3313831.3376429
https://dl.acm.org/doi/10.1145/2531602.2531626
https://dl.acm.org/doi/10.1145/3563657.3596003

More SHCI-Relevant Resources

Seminal sustainable human-computer interaction paper

“Sustainable Interaction Design: Invention & Disposal, Renewal & Reuse” (Blevis, 2007)

Literature review of design projects in SHCI

“Interaction for Crisis: A Review of HCI and Design Projects on Climate Change and How They Engage with the General
Public” (Ferreira, Valentina & Nunes, 2022)

Literature reviewing connecting previous SHCI work to the UN SDG Goals

“A Decade of Sustainable HCI: Connecting SHCI to the Sustainable Development Goals” (Hansson, Cerratto-Pargman,
& Pargman, 2021)

Interview study on how climate justice activists use data

“Autonomy, Affect, and Reframing: Unpacking the Data Practices of Grassroots Climate Justice Activists” (Flawn &
Soden, 2024)



https://dl.acm.org/doi/10.1145/1240624.1240705
https://link.springer.com/chapter/10.1007/978-981-19-4472-7_56
https://dl.acm.org/doi/10.1145/3411764.3445069
https://dl.acm.org/doi/abs/10.1145/3643834.3661585

Beyond the
Module




Photovoice In

Environmental Justice
Mapping

Have students walk around the neighborhood they live in or location they
chose in Activity 4. Prompt students to take photos of environmental or social
Issues In their community. Students should come back and talk through the

stories of their photos.

More resources:

« Community Stories: Using photovoice to narrate the stories of our
communities and our people — A zine exploring how communities use this
method to discuss EJ mapping

e Using photovoice as a tool for community engagement to assess the
environment and explore environmental health disparities — A paper
exploring photovoice in this context



https://heyzine.com/flip-book/b6d84232a2.html
https://pmc.ncbi.nlm.nih.gov/articles/PMC10162773/
https://unsplash.com/@nordwood?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/black-and-gray-film-camera-near-printed-photos-F3Dde_9thd8?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Data Center Fignts

Students can choose a recent data center siting controversy. Have students
present or write a report exploring the different voices in the community about
why the support or oppose local data centers. This can include social media
pages, events, and local journalism.

More resources:

 Fighting back against data centers, one small town at a time — A news
article exploring several local fights about data centers

 The environmental campaigners fighting against data centres — A news
article about why environmental campaigners fight against data centers

« Data flows and water woes: The Utah Data Center — A paper exploring an
environmental case study of a NSA data center

 ‘How come | can’t breathe?'. Musk’s data company draws a backlash in
Memphis — Article exploring Memphis organizing against xAl

Py
"y "
o

Photo by Taylor Vick on Unsplash



https://www.washingtonpost.com/technology/2024/10/05/data-center-protest-community-resistance/
https://www.bbc.com/news/articles/cz0mlrx0jxno
https://journals.sagepub.com/doi/full/10.1177/2053951715592429
https://www.politico.com/news/2025/05/06/elon-musk-xai-memphis-gas-turbines-air-pollution-permits-00317582
https://unsplash.com/@tvick?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/cable-network-M5tzZtFCOfs?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

For more resources on climate and

environmental justice: Please
explore other modules in the S 5ok

Climate Justice Instructional R T00LKIT
Toolkit.
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https://doi.org/10.2307/j.ctv1ghv45t.4
https://dl.acm.org/doi/10.1145/3600211.3604673
https://www.cambridge.org/core/journals/environmental-practice/article/abs/environmental-reviews-and-case-studies-accounting-for-diversity-in-environmental-justice-screening-tools-toward-multiple-indices-of-disproportionate-impact/20F4C8BA823AE9CDC7120A521D6895C1?utm_campaign=shareaholic&utm_medium=copy_link&utm_source=bookmark
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https://doi.org/10.1207/S15327051HCI1523_5
https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal-sentencing
https://www.urban.org/research/publication/screening-environmental-justice-framework-comparing-national-state-and-local
https://www.levernews.com/artificial-intelligence-is-making-the-housing-crisis-worse/
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https://doi.org/10.1201/b11963
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