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About the Sustainability Research Magazine

The CECCS Sustainability Research Fair & Magazine is an inaugural initiative by the CECCS

Student Leadership Subcommittee, designed to spotlight and celebrate the diverse

sustainability research being conducted by students across Canada's largest university.

Submission came from a call to all students at the university. The research seen in this

magazine was selected by a panel of SLS members.

The magazine serves as a student-led, virtual publication showcasing interdisciplinary

sustainability research from undergraduate and graduate students at the University of

Toronto. It provides a dedicated platform for emerging researchers to share their innovative

work addressing the United Nations Sustainable Development Goals (SDGs), creating a

centralized venue for student voices in sustainability scholarship that has been notably

absent at the university-wide level.

This magazine fills a critical gap by offering an inclusive, cross-

disciplinary showcase that welcomes both undergraduate and

graduate student research from all divisions. It recognizes that

sustainability challenges require collaborative, interdisciplinary

solutions and that student innovation deserves visibility beyond

traditional academic silos.

Research Categories

The magazine features work across eight thematic

categories, each aligned with specific UN SDGs:

Social Equity & Justice (SDGs 1, 5, 10, 16)

Food Systems & Agriculture (SDGs 2, 12)

Health & Wellbeing (SDGs 3, 6)

Education & Innovation (SDGs 4, 17)

Water & Natural Ecosystems (SDGs 6, 14, 15)

Climate Action & Energy (SDGs 7, 12, 13)

Economic Transformation (SDGs 8, 9, 12)

Sustainable Cities & Infrastructure (SDGs 9, 11)
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In 2019, Taiwan became the first country in Asia to legalize same-sex marriage, marking a

landmark advance in legal equality for lesbian, gay, and bisexual (LGB) individuals. While

legal recognition granted formal equality, the social realities of family life remain complex,

and research on LGB individuals’ experiences navigating family dynamics remains

underexplored. This omission is significant, as familial acceptance is a major determinant of

social and economic well-being in many Asian cultural contexts. These dynamics create

unique challenges, making family an essential yet underexamined dimension of LGBTIQ+

inclusion.

This study employed a multi-method qualitative design, combining a literature review with

ten semi-structured interviews conducted with LGB individuals and key informants in Taiwan.

Data were analyzed using reflexive thematic coding.

Findings indicate that same-sex marriage enabled access to culturally recognized frameworks

of family and stability that are central to conceptions of a “good life” in Taiwan. However,

challenges persisted in navigating familial roles, particularly around gendered kinship terms

and culturally embedded expectations of “masculine” and “feminine” responsibilities. These

tensions created uncertainty about how familial duties should be defined and divided.

Collectively, these findings illustrate how legal recognition can collide with cultural

traditions, opening new questions about language, identity, and the boundaries of gender

roles.

Family, Face, and Filial Piety: Navigating Same-Sex Marriage in

Taiwan

By Valeria Widjaja [1], Jake Sajko [2] & Jordan

Chang [3]

1: 2nd year, MSc, Sustainability Management, UTM 

2: 2nd year, MSc, Sustainability Management, UTM

3: 2nd year, MSc, Sustainability Management, UTM

Keywords: LGBTIQ+, same-sex marriage, Taiwan, family

Under the supervision of Dr. Peter A. Newman 
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Taiwan’s experience is significant for sustainability because, as a regional precedent, the

legalization of same-sex marriage has the potential to catalyze broader LGBTIQ+ human

rights advancements. Prior studies suggest that marriage equality can act as a gateway to

expanding protections in areas such as employment and healthcare (Carpenter et al., 2021;

Samnaliev et al., 2022). This underscores sustainability as a socially embedded process in

which legal protections must be accompanied by inclusive social systems to produce durable

well-being outcomes.

This research aligns with SDG 10 (Reduced Inequalities) and SDG 5 (Gender Equality), with

synergies across SDG 16 (Peace, Justice, and Strong Institutions) and SDG 3 (Good Health

and Well-being).

References

Carpenter, C. S., Eppink, S. T., Gonzales, G., & McKay, T. (2021). Effects of access to legal same‐sex marriage on
marriage and health. Journal of Policy Analysis and Management, 40(2), 376-411.
https://doi.org/10.1002/pam.22286

Samnaliev, M., Shanshan, L., Agénor, M., & Austin, S. B. (2022). Same-sex marriage legalization and employment
outcomes among sexual minority adults in the US Medical Expenditures Panel Survey. Research Square.
https://doi.org/10.21203/rs.3.rs-1555462/v1 

Fig.1 Informants interviewed for documentary (Leo, Chia-Jong, Sean, Cheng-Xian, Jackie)​
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Adoption of sustainable agricultural technologies in rural

communities: a case study of biodigester adoption in San Juan de

Abajo, Mexico

By Ashna Jain [1], Melisa Marin [2], Milad

Naeimi [3] & Rebeca Alarcon Delgado [4]

1: 1st year, MASc, Mechanical and Industrial

Engineering.

2: Alumni, Master of Science in Sustainability

Management (MScSM).

3: Alumni, Master of Global Affairs (MGA), Munk

School of Global Affairs and Public Policy

4: Alumna, Political Science and Work and

Organizations

Climate change is undermining global food systems, with rural communities in the Global

South facing disproportionate impacts. In San Juan de Abajo, farmers experience significant

income instability, further exacerbated by climate change–induced impacts on agricultural

yields (Bizarrón & Palacios, 2023; Instituto Nacional de Estadística y Geografía, 2019).

Sustainable technologies such as biodigesters—which convert farm waste into organic

fertilizer and biogas—offer opportunities to reduce input costs, improve environmental

performance, and diversify farm income. Despite these potential benefits, the uptake of

donor-funded biodigesters in San Juan de Abajo was markedly lower than in comparable

communities. This research investigates the key barriers and enablers influencing biodigester

adoption in this context.

A literature review informed the design of the field study. During fieldwork in Mexico, 15

semi-structured interviews were conducted with farmers, local biodigester experts, municipal

government officials, and a representative from the funding organization. Interview data were

systematically coded to identify salient social, institutional, and administrative factors

shaping adoption outcomes.

Keywords: Technology adoption, Sustainable agriculture, Rural development, Climate
technology

Under the supervision of Dr. Erica Di Ruggiero, Dr.
Gregorio Leal & Dr. Natalia Mesa-Sierra
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Findings indicate that low adoption rates are driven by social fragmentation among farmers,

institutional mistrust, resistance to innovation, and administrative constraints that limit the

longevity of donor-funded projects. Most notably, trust within the farming community is

shaped by competition, envy, and prior negative experiences with development initiatives.

These dynamics foster high levels of risk aversion and reluctance to engage in dialogue

around new technologies.

This research contributes to more effective strategies for implementing sustainable rural

development initiatives in hard-to-reach communities. It recommends that project

implementers engage meaningfully with communities prior to project rollout to identify social

and political barriers to adoption. The findings also highlight the need for funders to

proactively identify and support marginalized communities that may lack the capacity to self-

organize or apply for competitive funding opportunities.

References

Becerra Bizarrón, M. E., & Castellón Palacios, M. R. (2023). Análisis de personalidad emprendedora en
agricultores del municipio de Bahía de Banderas Nayarit. RIDE. https://doi.org/10.23913/ride.v14i27.1582

Instituto Nacional de Estadística y Geografía (INEGI). (2019). Encuesta Nacional Agropecuaria 2019 [PowerPoint
slides]. https://www.inegi.org.mx/contenidos/programas/ena/2019/doc/rrdp_ena2019.pdf

Farmers in Las Palmas with their biodigester [credit: Ashna Jain]
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1: 4  year, BSc, Mental Health Specialistth

2: PhD, University of Toronto

Occupational Health Inequities and Sustainable Workforce

Development in the Ontario Electrical Sector: An SDG-Informed

Analysis

By Raihana Premji [1] & Behdin Nowrouzi-

Kia [2]

The electrical sector in Ontario faces persistent labour shortages, potentially driven by

physical and psychosocial occupational stressors (Boschman et al., 2013; Umer et al.,

2018). Underrepresented groups—including women and racialized workers—encounter

systemic barriers to long-term participation in the sector (Stergiou-Kita et al., 2016; Tijani et

al., 2021), constraining equity, diversity, and inclusion while undermining worker health and

well-being. Using a Sustainable Development Goals (SDGs) lens, this study examines

associations between occupational health outcomes and well-being, with a focus on

inequities and sustainable employment.

A cross-sectional survey was administered to self-employed electricians (n = 188) across

Ontario. Measures assessed musculoskeletal symptoms, sleep quality, psychological distress,

burnout, and job satisfaction.

At least one musculoskeletal symptom was reported by 90.2% of participants. Poor sleep

quality was a significant predictor of burnout, psychological distress, and lower job

satisfaction. Greater years of work experience were associated with lower levels of burnout

and psychological distress. Reports of psychological distress were higher among women and

apprentices, indicating inequitable health burdens within the workforce.

Keywords: Occupational health, Gender disparities,
Workforce sustainability

Under the supervision of Dr. Behdin Nowrouzi-Kia
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The findings highlight structural barriers—including high physical job demands, gender

inequality, and socioeconomic disparities—that compromise worker health and perpetuate

workforce instability. The study underscores the need for new industry standards and

targeted workplace interventions to mitigate adverse health outcomes, particularly among

vulnerable groups. Addressing these systemic challenges can reduce gender and social

inequalities (SDGs 5 and 10), improve economic mobility among marginalized populations

(SDGs 1 and 10), and promote good health and well-being (SDG 3), thereby supporting a

more sustainable and resilient electrical workforce.

Overview of study models that examine association of structural and individual
factors with health, work burden and equity outcomes, guided by SDGs.

References

Boschman, J. S., Van Der Molen, H. F., Sluiter, J. K., & Frings-Dresen, M. H. W. (2013). Psychosocial work
environment and mental health among construction workers. Applied Ergonomics, 44(5), 748–755.
https://doi.org/10.1016/j.apergo.2013.01.004

Stergiou-Kita, M., Mansfield, E., Colantonio, A., Moody, J., & Mantis, S. (2016). What’s gender got to do with it?
Examining masculinities, health and safety and return to work in male dominated skilled trades. Work, 54(3), 721–
733. https://doi.org/10.3233/WOR-162322

Tijani, B., Jin, X., & Osei-kyei, R. (2021). A systematic review of mental stressors in the construction industry.
International Journal of Building Pathology and Adaptation, 39(2), 433–460. https://doi.org/10.1108/IJBPA-02-
2020-0011

Umer, W., Antwi-Afari, M. F., Li, H., Szeto, G. P. Y., & Wong, A. Y. L. (2018). The prevalence of musculoskeletal
symptoms in the construction industry: A systematic review and meta-analysis. International Archives of
Occupational and Environmental Health, 91(2), 125–144. https://doi.org/10.1007/s00420-017-1273-4
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Health economic impact of AI-enabled in-home healthcare in rural

Ontario

1: 2nd Year, MPH, Social & Behavioural Health Sciences

(Health Promotion), Dalla Lana School of Public Health

2: 1st Year, PhD, Health Informatics, Institute of Health

Policy, Management and Evaluation

3: 2nd Year, MHI, Institute of Health Policy, Management and

Evaluation 

4: 2nd Year, MPH, Epidemiology, Dalla Lana School of Public

Health

Transitions from hospital to home represent a particularly vulnerable period, especially in

rural settings where limited access to primary care contributes to preventable emergency

department (ED) visits and hospital readmissions (Gray et al., 2020; Malebranche et al.,

2020). Sustainable health systems therefore require cost-efficient care models that reduce

acute care utilization while maintaining adequate patient support.

We conducted a cost-minimization analysis of the Rural Stop Gap (RSG) program delivered

by Gotcare, compared to usual care, from the perspective of the public healthcare payer. A

Markov state-transition model with four states (Home, ED, Hospital, Dead) and a one-day

cycle length was developed to simulate post-discharge transitions over 30- and 90-day time

horizons. Model inputs were derived from a cohort study conducted at Campbellford

Memorial Hospital (CMH) in Campbellford, Ontario, and supplemented with publicly

available literature. Base case, one-way sensitivity, and probabilistic analyses were

conducted for the 30-day time horizon, alongside a scenario analysis extending to 90 days.

Keywords: rural health; transitional care; economic evaluation; artificial intelligence; health
system sustainability

Under the supervision of Dr. Rebecca Hancock Howard

By Neha Matharu [1], Obinna Ezeani [2], Naturinda

Emmanuel [3] & Denzel Lodge [4]
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Markov model depicting cost-minimization analysis of patients discharged
from hospital requiring home and community care services.

Preliminary results indicate that the RSG program was less costly than usual care across

both time horizons. In the 30-day base case, the average total cost per patient was $1,742

for RSG compared to $3,137 for usual care, yielding cost savings of $1,395. In the 90-day

scenario, RSG remained cost-saving, with average savings of $1,379 per patient.

Probabilistic sensitivity analyses confirmed the robustness of these findings, showing mean

savings of $1,365 and $1,383 for the 30- and 90-day horizons, respectively. Differences in

home care costs were the primary driver of overall cost savings. Future work will update the

findings with a larger sample from the cohort study and continue to refine model inputs.

By reducing acute care expenditures while supporting rural patients at home, AI-enabled

transitional care models such as RSG may enhance health system sustainability through

more efficient resource allocation and improved continuity of care.
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Climate adaptation strategies often prioritize Western scientific frameworks while

marginalizing Indigenous Knowledge (IK), despite substantial evidence that Indigenous

communities possess sophisticated, land-based adaptation systems. This epistemic

imbalance limits the effectiveness, legitimacy, and equity of climate education and

governance. This project asks: How can Indigenous Knowledge be structurally integrated into

STEM education to strengthen climate resilience and advance the United Nations

Sustainable Development Goals (SDGs)?

Using a qualitative, decolonial methodology, this research conducted a thematic analysis of

14 peer-reviewed and Indigenous-authored texts, alongside two comparative case studies: a

Global Classroom initiative connecting Canada and South Africa, and a climate adaptation

policy analysis in Ghana. Data were coded using NVivo to identify recurring patterns across

governance structures, pedagogical approaches, institutional barriers, and community

partnerships.

Findings indicate that climate resilience is strengthened when Indigenous knowledge holders

are positioned as co-educators and co-governors, rather than as symbolic or consultative

contributors. Community-based partnerships, land-based learning, and principles of

relational accountability emerged as central pillars of effective integration. Building on these

insights, the study introduces the Climate Change–Indigenous Adaptation in Education

(CCIA-E) framework, which aligns education reform with broader climate governance

structures.

Decolonising Climate Adaptation Through Indigenous Knowledge

Integration in STEM Education

By Aasthaa Sawarkar

4th Year, HBSc, Major in Environmental

Sciences, Minors in Applied Climatology and

Biology 

Keywords: Indigenous knowledge, Climate
adaptation, STEM education, Governance,
Sustainability

Under the supervision of Dr. Tanzina Mohsin 
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Overall, this research demonstrates that sustainability requires structural—not symbolic—

transformation within education systems. Embedding Indigenous Knowledge into STEM

education supports equitable climate adaptation, strengthens community resilience, and

advances justice-centered approaches to environmental governance.

Thesis page
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Bridging the Gap: Advancing Education Equity Through Community-

Based E-Learning Support

By Muhammad Anas Ansar [1], Krupa Patel [2],

Hargun Kaur [3], Judy Chau [4] & Eshita Rastogi [5]

1: 2nd year, MHSc, Translational Research, UTSG

2:1st year, MA, Early Childhood Studies, Toronto Metropolitan

University

3:5th year, BA, Political Science and French Language &

Literature, University of Toronto

4: MSW, RSW, HBA, Starts With One

5: HBA, Honors Business Administration

In Ontario, publicly funded education from kindergarten to Grade 12 is intended to ensure

universal access to learning. However, significant inequities persist, particularly for students

from marginalized communities. Research shows that students from low-income households

are more likely to struggle academically, achieve below-average educational outcomes, and

experience long-term socioeconomic disadvantages in adulthood. Limited access to

educational resources, enrichment opportunities, and academic support further exacerbates

these disparities. Because educational attainment is closely linked to income, health, and

social mobility, such inequities perpetuate cycles of poverty. These structural challenges

underscore the need for targeted interventions, such as Starts with One Canada’s E-Learning

Initiative, which was developed to address systemic gaps and promote more equitable

academic outcomes.

Starts with One Canada (SWO), a federally incorporated not-for-profit organization dedicated

to advancing equity in education, launched its E-Learning Initiative in March 2020. The

program provides free, virtual, one-on-one academic support and mentorship to students in

Grades 1–12 across Ontario. Grounded in trauma-informed and community-based practices,

the initiative fosters inclusive, responsive, and equity-centered learning environments tailored

to students’ needs.

Keywords: Education equity, Marginalized communities,
Academic support, Socioeconomic status, E-Learning
Initiative
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To date, SWO has delivered more than 9,630 hours of academic support, representing a

conservative estimated value of over $191,972 in tutoring services. The initiative has

supported more than 100 students across 30 families, the majority of whom identify as

racialized, low-income, and newcomers to Canada.

References
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review of mechanisms and protective factors. Journal of child psychology and psychiatry, and allied disciplines,
66(4), 417–439. https://doi.org/10.1111/jcpp.14082

Zajacova, A., & Lawrence, E. M. (2018). The Relationship Between Education and Health: Reducing Disparities
Through a Contextual Approach. Annual review of public health, 39, 273–289. https://doi.org/10.1146/annurev-
publhealth-031816-044628

Reflecting on her children’s progress, Sahra—a parent of four enrolled in the E-Learning

Initiative in 2022—shared that since joining SWO, “[her kids’] interest in school has

increased and they are more engaged in schoolwork,” alongside notable improvements in

academic performance. These outcomes point to stronger long-term educational trajectories,

which are closely associated with higher lifetime earnings, increased workforce participation,

and improved overall well-being. In this way, SWO’s E-Learning Initiative contributes to

strengthening the social and economic sustainability of the communities it serves.

i. Student volunteers from SWO Canada at a community picnic celebrating three years of impact through the
organization's E-Learning Initiative.

ii.  A SWO Canada volunteer wearing a bracelet representing the organization’s commitment to advancing equitable
access to education through community-based tutoring initiatives aligned with Sustainable Development Goal 4,

Quality Education.
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Assessing Leaf Chlorophyll Content as a Proxy for Vcmax25 in Wheat

and Grassland Ecosystem

By Aliya Zulaikha Mohd Zamri [1] & 

Evan Powers [2]

Accurately estimating plant photosynthetic capacity is critical for predicting ecosystem

carbon uptake and informing sustainable agricultural management. The maximum

carboxylation rate of Rubisco at 25 °C (Vcmax25) is widely used to represent photosynthetic

performance in vegetation and Earth system models. However, direct estimation of Vcmax25

using A/Ci gas exchange curves is time-consuming and difficult to scale across landscapes.

This study investigates whether leaf chlorophyll content (LCC)—a more accessible and

scalable plant trait—can serve as a proxy for Vcmax25 in both wheat and grassland

ecosystems. Leaf samples were collected from wheat fields and grassland sites during the

growing season and analyzed for chlorophyll concentration using dimethylformamide (DMF)

extraction followed by spectrophotometric absorbance measurements. Vcmax25 values were

derived from A/Ci response curves measured with a portable photosynthesis system and

standardized biochemical modelling.

Results show a positive correlation between LCC and Vcmax25 in both wheat and grassland

vegetation. While the overall relationships were similar across plant types, wheat consistently

exhibited higher LCC values than grass. These patterns suggest that differences in nitrogen

allocation strategies and plant functional traits influence chlorophyll investment and

photosynthetic capacity.

Keywords: Photosynthesis, Leaf chlorophyll content,
Vcmax25, Wheat, Grassland ecosystems

Under the supervision of Dr. Jing M. Chen

1: 4th year, HBSc Molecular Biology &

Environmental Science, UTSG

2: 2nd year, MSc Geography

18



References

Croft, H., Chen, J. M., Luo, X., Bartlett, P., Chen, B., & Staebler, R. M. (2017). Leaf chlorophyll content as a proxy
for leaf photosynthetic capacity. Global Change Biology, 23(9), 3513–3524. https://doi.org/10.1111/gcb.13599

Wellburn, A. R. (1994). The spectral determination of chlorophylls a and b, as well as total carotenoids, using
various solvents with spectrophotometers of different resolution. Journal of Plant Physiology, 144(3), 307–313.
https://doi.org/10.1016/S0176-1617(11)81192-2

Xu, C., Fisher, R., Wullschleger, S. D., Wilson, C. J., Cai, M., & McDowell, N. G. (2012). Toward a Mechanistic
Modeling of Nitrogen Limitation on Vegetation Dynamics. PLoS ONE, 7(5), e37914.
https://doi.org/10.1371/journal.pone.0037914

Results show a positive correlation between LCC and Vcmax25 in both wheat and grassland

vegetation. While the overall relationships were similar across plant types, wheat consistently

exhibited higher LCC values than grass. These patterns suggest that differences in nitrogen

allocation strategies and plant functional traits influence chlorophyll investment and

photosynthetic capacity.

Overall, the findings indicate that LCC has strong potential as a scalable proxy for

photosynthetic performance. This approach could support improved monitoring of crop

productivity and ecosystem carbon assimilation, enhancing the representation of

photosynthesis in large-scale models.
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Left: LI-COR 6800 measurements of leaf photosynthesis at McBlain Ltd. Farm (site shown below). Right: Representative
workflow linking leaf chlorophyll content (LCC) to photosynthetic capacity (Vcmax25) and model-based prediction.

[credit: Aliya Zulaikha Mohd Zamri]



Environmentally sensitive or significant areas (ESAs) are natural areas essential for

sustaining long-term environmental health and ecosystem integrity (Jennings & Reganold,

1989). Although many cities formally designate ESAs for protection, their ecological

condition over time is not always systematically assessed. In Mississauga, ESAs are under

increasing pressure from both natural and human disturbances (City of Mississauga, 2022).

Accordingly, the objective of this study is to quantify ecological change across ESAs in

Mississauga and relate observed trends to spatial exposures representing urbanization and

climate-related pressures.

Specifically, this research addresses two questions:

1.What are the magnitude and direction of ecological trends across Mississauga’s ESAs

from 2010 to 2024?

2.Are negative ecological trends more pronounced in ESAs experiencing higher levels of

urban or climate exposure?

In this study, ecological trends are defined as the direction and magnitude of change in

ecological condition over time, represented through remotely sensed indicators of vegetation

condition, land cover, and disturbance. ESAs across multiple watersheds in Mississauga were

examined using satellite and aerial imagery. Normalized Difference Vegetation Index (NDVI)

composites were generated to assess trends in vegetation condition, while Normalized

Difference Built-Up Index (NDBI) composites were derived to represent surrounding built-up

areas and development pressure. 

Quantifying Ecological Change in Environmentally Significant

Areas Under Urban and Climate Pressures: A Remote Sensing

Study of Mississauga

By Hafssa Al-Rawi [1] & Yuhong He [2]

Keywords: Remote sensing, Environmentally
Significant Areas, sustainability, Urban 
environments

Under the supervision of Dr. Yuhong He
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False-colour, true-colour, and aerial imagery were visually inspected to identify site-level

disturbances such as encroachment and canopy change. These analyses were supplemented

with municipal ecological reports and Natural Areas System documentation.

Results indicate considerable variability in ecological condition across ESAs, with several

sites exhibiting increased exposure to surrounding urban development. These findings

suggest that ESA designation alone does not guarantee long-term ecological stability.

Understanding whether ESAs remain stable or are experiencing degradation is critical for

supporting ecological resilience, adaptive management, and sustainable urban planning.
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Rent the Future: Reimagining Textile Waste Through Interactive

Sustainable Design

By Amilia Zlomislic

3rd year, BA, Communication, Culture, Information

& Technology (CCIT), UTM

The global fashion industry generates massive textile waste due to overproduction and fast-

fashion consumption, with most discarded clothing ending up in landfills despite remaining

usable. Textile waste often remains invisible in everyday life, allowing overconsumption to

persist without awareness of its environmental and social impacts.

To communicate this issue, an interactive handmade textile object-book was created using

reclaimed fabrics and discarded materials, transforming waste into a tactile storytelling

experience. Inspired by zine culture and material storytelling practices, each page explores

aspects of clothing production, consumption, and disposal, while inviting viewer participation

through interactive elements that encourage reflection on clothing care, repair, and reuse.

The project demonstrates that materials commonly considered waste can be repurposed into

engaging educational tools that make sustainability issues tangible and impactful. Audience

responses showed strong engagement and meaningful reflection on personal fashion habits.

By encouraging hands-on interaction, the work prompts a reconsideration of everyday

clothing consumption while promoting repair, reuse, and circular fashion practices as

accessible actions to reduce environmental impact.

Keywords: Textile waste, Sustainable fashion,
Circular consumption, Material reuse, Interactive
design
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Object-Book cover made from reclaimed fabrics, featuring a hand-stitched collar to
symbolize clothing as both material and message. ​

WITHOUT ACTION THERE IS NO CHANGE.​
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This work examines how rising sea levels and climate change are transforming Venice from a

symbol of human ingenuity into a warning for vulnerable coastal cities worldwide. Historically

adapted to seasonal flooding, Venice now faces increasingly frequent and severe acqua alta

events driven by global sea-level rise and land subsidence. The article asks: What happens

when a city built on water can no longer coexist with it, and what does this transformation

reveal about global climate equity?

The article synthesizes interdisciplinary research, including scientific studies on sea-level

rise (Lionello et al., 2021; Teatini et al., 2017), climate projections from the

Intergovernmental Panel on Climate Change, and policy analyses of the MOSE flood barrier

system. It combines historical context, environmental data, and comparative global examples

—such as Bangladesh and Pacific Islands—to assess both the physical and social

dimensions of coastal vulnerability.

Climate Adaptation and Coastal Risk: Evaluating Venice’s Response

to Rising Seas

By Justin Castrucci

Keywords: Sea-level rise, Climate
adaptation, MOSE system, Coastal
cities, Climate justice

4th year, BA, Professional Writing

and Communications, UTM

Venice under water
[credit: Creative Commons]

Findings indicate that Venice

has experienced approximately

30 cm of relative sea-level rise

since 1900, alongside a

dramatic increase in extreme

flooding events. While the MOSE

barrier system provides

temporary protection, it is costly,

technologically complex, and

constrained in its capacity to

address long-term sea-level rise

projections of 50–120 cm by

2100. 
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While the MOSE barrier system provides temporary protection, it is costly, technologically

complex, and constrained in its capacity to address long-term sea-level rise projections of

50–120 cm by 2100. This case highlights stark disparities between wealthy cities capable of

engineering large-scale protective infrastructure and lower-income coastal regions facing

disproportionate climate risk with far fewer adaptive resources.

Venice ultimately illustrates both the limits of technological adaptation and the urgency of

equitable climate action. Protecting cultural heritage in high-income contexts must be

accompanied by global emissions reductions and climate justice frameworks to ensure that

vulnerable communities worldwide are not left behind.
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Modelling and Visualizing Future Weather to Drive Change —

Action or Inaction?
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[4], Amanda Leiva [5], Lisa Zhong [6], Caroline Xu [7],  Akshata Kulkarni [8],
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People have long been warned about the environmental harm caused by greenhouse gas

emissions. Despite widespread awareness of devastation from floods, wildfires, and extreme

heat, citizens and governments have not acted sufficiently to slow climate change. Much

climate communication remains highly technical and frequently emphasizes worsening

conditions, which can produce confusion, fear, or defensiveness rather than meaningful

engagement. This project asks: How can vivid, comprehensible visual experiences of extreme

weather better support public understanding and motivate constructive action?

To address this question, we develop computer simulation models of extreme weather events

and translate them into accessible visual and interactive experiences. The project integrates

flood and wildfire modelling, data visualization, urban planning, design, and environmental

psychology. Initial case studies focus on flooding in the Don River, Little Etobicoke Creek,

and the north shoreline of Prince Edward Island, as well as the Fort McMurray wildfire.

Keywords: Climate change, Climate modelling, Flood modelling and visualization, Wildfire
modelling and visualization, Climate communication, Urban resilience
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A comparative “action versus inaction” framework enables users to contrast pessimistic

scenarios—where limited intervention allows climate risks to intensify—with optimistic

projections that assume proactive and coordinated responses from individuals, communities,

corporations, and governments. This approach highlights how decisions made today shape

future climate outcomes.

Preliminary results demonstrate that we are able to construct valid models of real flood

events and adapt them to visualize both pessimistic and optimistic future scenarios. We

expect to achieve similar results for wildfire modelling during the current semester. In

parallel, we are establishing partnerships and securing funding to deliver these tools to

individuals, communities, and government decision-makers.

By visualizing the consequences of action and inaction, this research seeks to foster

constructive behavioural change, support informed policy deliberation, and contribute to

climate literacy and urban resilience planning.

Variations of the modelledflood, with varying action orinaction. Note that both theriver reconstruction and anew bridge
are required toprevent flooding.​
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The food retail sector plays a critical role in global greenhouse gas emissions due to its

influence across upstream agriculture, manufacturing, logistics, and consumer-facing

operations. Although many leading retailers have announced climate commitments, limited

research systematically compares how differences in value chain scope, commitment depth,

transparency, and innovation shape overall emissions performance.

This study conducts a comparative qualitative analysis of 13 food retailers identified from the

National Retail Federation Top 50 Global Retailers (2025) list. Publicly available

sustainability reports and climate disclosures were analyzed using manual qualitative coding

across five analytical dimensions: Value Chain Scope, Commitment Depth, Transparency and

Disclosure Quality, Innovation in Decarbonization, and Emissions Performance.

Preliminary findings reveal substantial variation in Scope 3 target specificity, supplier

engagement mechanisms, third-party assurance practices, and the deployment of digital

tools—such as artificial intelligence and Internet of Things systems—for emissions tracking.

Retailers with validated Science Based Targets initiative commitments and quantified Scope

3 reduction targets demonstrate stronger alignment between stated strategic ambition and

reported emissions trends.

These findings underscore the importance of credible targets, comprehensive value chain

coverage, and transparent reporting in achieving measurable climate outcomes within food

retail. By linking governance quality and innovation practices to emissions performance, this

research contributes to advancing accountability and effectiveness in corporate climate

action.

Comparative Analysis of Value Chain Decarbonization Strategies in 

Global Food Retail

2nd year, MSc, Sustainability Management, UTM 

Keywords: Value chain decarbonization, Food retail,
Emissions performance, Climate 
accountability, ESG disclosure
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Designing for Light and Learning: Integrated Façade Optimization for

Sustainable Educational Environments
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Educational buildings play a significant role in energy consumption, carbon emissions, and

student well-being. While façade optimization is often framed primarily as a geometric

shading problem, emerging research suggests that daylight distribution, glazing performance,

embodied carbon, and occupant perception must be evaluated collectively. This study

investigates façade performance in second-floor classrooms of the Bahen Centre at the

University of Toronto, addressing the question: How can façade retrofits balance daylight

quality, thermal efficiency, material carbon intensity, and user comfort in educational

environments?

A hybrid methodology was employed, combining Rhino-based geometric reconstruction,

Grasshopper parametric shading simulations, steady-state conductive heat transfer

calculations, comparative material carbon analysis, and a pilot user perception study. Five

shading typologies were evaluated under winter-dominant thermal conditions to reflect the

local climate context.

Results demonstrate minimal variation in operational energy performance across shading

configurations (0.733–0.736 kWh), indicating that glazing insulation performance,

specifically Low-E coatings, has a greater influence on thermal efficiency than shading

geometry. User perception analysis revealed recurring concerns related to glare, uneven

daylight distribution, seasonal inconsistency, and impacts on productivity. 

Keywords: Daylighting, Façade retrofit, Thermal performance, Embodied carbon, Educational
sustainability
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These findings reinforce existing literature suggesting that daylight quality is a primary driver

of occupant satisfaction in learning environments. Material comparisons further indicate that

increased façade complexity can introduce embodied carbon impacts that outweigh marginal

operational energy savings.
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Overall, the findings suggest that sustainable façade retrofits in educational buildings should

prioritize high-performance glazing, adaptive lighting controls, and uniform daylight

distribution rather than static shading interventions. By integrating environmental modeling

with user experience and embodied carbon considerations, this research contributes to more

holistic and equitable sustainable building practices.

Lower Typologies and Sun path diagram for Bahen Centre at the University of Toronto
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University students report persistently high levels of psychological distress, which can

undermine attention, memory, and academic functioning (Ogrodniczuk et al., 2021;

Stallman & Hurst, 2016). Because students spend substantial time in institutional study

environments, the design of these spaces represents a modifiable, yet historically under-

researched, factor in supporting student mental well-being (Temple, 2008). Biophilic design

offers an evidence-based approach to address humans’ affinity for nature by integrating

natural light, nature views, greenery, and natural materials into built environments (Kellert et

al., 2008). These elements are theorized to support cognitive recovery through Attention

Restoration Theory (Kaplan, 1995) and reduce stress through psycho-evolutionary stress

recovery mechanisms (Ulrich et al., 1991).

This student-led research project examined how biophilic features in campus study spaces

relate to student well-being and sustainability engagement. A survey was distributed to

students at the University of Toronto St. George campus, yielding 50 responses from

undergraduate and graduate students across diverse disciplines. Participants rated the

presence of biophilic features in their primary indoor study space (natural light, nature views,

indoor greenery, natural materials) and reported stress, mood, mental refreshment,

connection to nature, and sustainability-related habits.

Findings showed consistent positive associations between biophilic features and self-reported

psychological outcomes. Nature views demonstrated the strongest relationship across

indicators, followed by natural light. No measured feature produced neutral or negative

associations. These results suggest that low-cost, scalable biophilic enhancements to

everyday study environments may support student mental health while strengthening

connection to nature, with implications for sustainability engagement.

Eco-Connection: The Role of Biophilic Design in Student Well-Being

By Nicole Stochmal

4th year, HBSc, Environmental Science and Psychology

UTSG

Keywords: Biophilic design, Environmental psychology,
Student well-being, Campus infrastructure,
Sustainability engagement

31



References

Kaplan, S. (1995). The restorative benefits of nature: Toward an integrative framework. Journal of Environmental
Psychology, 15(3), 169–182. https://doi.org/10.1016/0272-4944(95)90001-2

Kellert, S. R., Heerwagen, J. H., & Mador, M. L. (2008). Biophilic design: The theory, science, and practice of
bringing buildings to life. Wiley.

Ogrodniczuk, J. S., Kealy, D., & Laverdière, O. (2021). Who is coming through the door? A national survey of self‐
reported problems among post‐secondary school students who have attended campus mental health services in
Canada. Counselling and Psychotherapy Research, 21(4). https://doi.org/10.1002/capr.12439

Stallman, H. M., & Hurst, C. P. (2016). The University Stress Scale: Measuring Domains and Extent of Stress in
University Students. Australian Psychologist, 51(2), 128–134. https://doi.org/10.1111/ap.12127

Temple, P. (2008). Learning spaces in higher education: an under‐researched topic. London Review of Education,
6(3), 229–241. https://doi.org/10.1080/14748460802489363

Ulrich, R. S., Simons, R. F., Losito, B. D., Fiorito, E., Miles, M. A., & Zelson, M. (1991). Stress recovery during
exposure to natural and urban environments. Journal of Environmental Psychology, 11(3), 201–230.
https://doi.org/10.1016/s0272-4944(05)80184-7

Associations between natural light exposure in primary campus study space and self-reported
connection to nature, stress, mood, and mental refreshment in said study space (N = 50).

Increased exposure to natural light was positively associated with increased connectedness to
nature, mood, mental refreshment, and negatively correlated to increased stress. 

Image credit: Author.
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	Family, Face, and Filial Piety: Navigating Same-Sex Marriage in Taiwan
	By Valeria Widjaja [1], Jake Sajko [2] & Jordan Chang [3]
	Fig.1 Informants interviewed for documentary (Leo, Chia-Jong, Sean, Cheng-Xian, Jackie)​

	Taiwan’s experience is significant for sustainability because, as a regional precedent, the legalization of same-sex marriage has the potential to catalyze broader LGBTIQ+ human rights advancements. Prior studies suggest that marriage equality can act as a gateway to expanding protections in areas such as employment and healthcare (Carpenter et al., 2021; Samnaliev et al., 2022). This underscores sustainability as a socially embedded process in which legal protections must be accompanied by inclusive social systems to produce durable well-being outcomes.
	This research aligns with SDG 10 (Reduced Inequalities) and SDG 5 (Gender Equality), with synergies across SDG 16 (Peace, Justice, and Strong Institutions) and SDG 3 (Good Health and Well-being).
	References

	Adoption of sustainable agricultural technologies in rural communities: a case study of biodigester adoption in San Juan de Abajo, Mexico
	By Ashna Jain [1], Melisa Marin [2], Milad Naeimi [3] & Rebeca Alarcon Delgado [4]
	Farmers in Las Palmas with their biodigester [credit: Ashna Jain]

	Findings indicate that low adoption rates are driven by social fragmentation among farmers, institutional mistrust, resistance to innovation, and administrative constraints that limit the longevity of donor-funded projects. Most notably, trust within the farming community is shaped by competition, envy, and prior negative experiences with development initiatives. These dynamics foster high levels of risk aversion and reluctance to engage in dialogue around new technologies.
	This research contributes to more effective strategies for implementing sustainable rural development initiatives in hard-to-reach communities. It recommends that project implementers engage meaningfully with communities prior to project rollout to identify social and political barriers to adoption. The findings also highlight the need for funders to proactively identify and support marginalized communities that may lack the capacity to self-organize or apply for competitive funding opportunities.
	References

	Occupational Health Inequities and Sustainable Workforce Development in the Ontario Electrical Sector: An SDG-Informed Analysis
	By Raihana Premji [1] & Behdin Nowrouzi-Kia [2]
	Overview of study models that examine association of structural and individual factors with health, work burden and equity outcomes, guided by SDGs.

	The findings highlight structural barriers—including high physical job demands, gender inequality, and socioeconomic disparities—that compromise worker health and perpetuate workforce instability. The study underscores the need for new industry standards and targeted workplace interventions to mitigate adverse health outcomes, particularly among vulnerable groups. Addressing these systemic challenges can reduce gender and social inequalities (SDGs 5 and 10), improve economic mobility among marginalized populations (SDGs 1 and 10), and promote good health and well-being (SDG 3), thereby supporting a more sustainable and resilient electrical workforce.
	References

	Health economic impact of AI-enabled in-home healthcare in rural Ontario
	By Neha Matharu [1], Obinna Ezeani [2], Naturinda Emmanuel [3] & Denzel Lodge [4]
	Preliminary results indicate that the RSG program was less costly than usual care across both time horizons. In the 30-day base case, the average total cost per patient was $1,742 for RSG compared to $3,137 for usual care, yielding cost savings of $1,395. In the 90-day scenario, RSG remained cost-saving, with average savings of $1,379 per patient. Probabilistic sensitivity analyses confirmed the robustness of these findings, showing mean savings of $1,365 and $1,383 for the 30- and 90-day horizons, respectively. Differences in home care costs were the primary driver of overall cost savings. Future work will update the findings with a larger sample from the cohort study and continue to refine model inputs.
	By reducing acute care expenditures while supporting rural patients at home, AI-enabled transitional care models such as RSG may enhance health system sustainability through more efficient resource allocation and improved continuity of care.

	Markov model depicting cost-minimization analysis of patients discharged from hospital requiring home and community care services.
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	Decolonising Climate Adaptation Through Indigenous Knowledge Integration in STEM Education
	By Aasthaa Sawarkar
	Thesis page

	Overall, this research demonstrates that sustainability requires structural—not symbolic—transformation within education systems. Embedding Indigenous Knowledge into STEM education supports equitable climate adaptation, strengthens community resilience, and advances justice-centered approaches to environmental governance.
	References

	Bridging the Gap: Advancing Education Equity Through Community-Based E-Learning Support
	By Muhammad Anas Ansar [1], Krupa Patel [2], Hargun Kaur [3], Judy Chau [4] & Eshita Rastogi [5]

	To date, SWO has delivered more than 9,630 hours of academic support, representing a conservative estimated value of over $191,972 in tutoring services. The initiative has supported more than 100 students across 30 families, the majority of whom identify as racialized, low-income, and newcomers to Canada.
	i. Student volunteers from SWO Canada at a community picnic celebrating three years of impact through the organization's E-Learning Initiative. ii.  A SWO Canada volunteer wearing a bracelet representing the organization’s commitment to advancing equitable access to education through community-based tutoring initiatives aligned with Sustainable Development Goal 4, Quality Education.

	Reflecting on her children’s progress, Sahra—a parent of four enrolled in the E-Learning Initiative in 2022—shared that since joining SWO, “[her kids’] interest in school has increased and they are more engaged in schoolwork,” alongside notable improvements in academic performance. These outcomes point to stronger long-term educational trajectories, which are closely associated with higher lifetime earnings, increased workforce participation, and improved overall well-being. In this way, SWO’s E-Learning Initiative contributes to strengthening the social and economic sustainability of the communities it serves.
	References

	Assessing Leaf Chlorophyll Content as a Proxy for Vcmax25 in Wheat and Grassland Ecosystem
	By Aliya Zulaikha Mohd Zamri [1] &  Evan Powers [2]
	Results show a positive correlation between LCC and Vcmax25 in both wheat and grassland vegetation. While the overall relationships were similar across plant types, wheat consistently exhibited higher LCC values than grass. These patterns suggest that differences in nitrogen allocation strategies and plant functional traits influence chlorophyll investment and photosynthetic capacity.
	Overall, the findings indicate that LCC has strong potential as a scalable proxy for photosynthetic performance. This approach could support improved monitoring of crop productivity and ecosystem carbon assimilation, enhancing the representation of photosynthesis in large-scale models.
	Left: LI-COR 6800 measurements of leaf photosynthesis at McBlain Ltd. Farm (site shown below). Right: Representative workflow linking leaf chlorophyll content (LCC) to photosynthetic capacity (Vcmax25) and model-based prediction. [credit: Aliya Zulaikha Mohd Zamri]
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	Quantifying Ecological Change in Environmentally Significant Areas Under Urban and Climate Pressures: A Remote Sensing Study of Mississauga
	By Hafssa Al-Rawi [1] & Yuhong He [2]

	False-colour, true-colour, and aerial imagery were visually inspected to identify site-level disturbances such as encroachment and canopy change. These analyses were supplemented with municipal ecological reports and Natural Areas System documentation.
	Results indicate considerable variability in ecological condition across ESAs, with several sites exhibiting increased exposure to surrounding urban development. These findings suggest that ESA designation alone does not guarantee long-term ecological stability. Understanding whether ESAs remain stable or are experiencing degradation is critical for supporting ecological resilience, adaptive management, and sustainable urban planning.
	Environmentally Sensitive Area sign marking protected natural habitat.  [credit: nickjene, Adobe Stock]
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	Rent the Future: Reimagining Textile Waste Through Interactive Sustainable Design
	By Amilia Zlomislic
	3rd year, BA, Communication, Culture, Information & Technology (CCIT), UTM
	Keywords: Textile waste, Sustainable fashion, Circular consumption, Material reuse, Interactive design
	The global fashion industry generates massive textile waste due to overproduction and fast-fashion consumption, with most discarded clothing ending up in landfills despite remaining usable. Textile waste often remains invisible in everyday life, allowing overconsumption to persist without awareness of its environmental and social impacts.
	To communicate this issue, an interactive handmade textile object-book was created using reclaimed fabrics and discarded materials, transforming waste into a tactile storytelling experience. Inspired by zine culture and material storytelling practices, each page explores aspects of clothing production, consumption, and disposal, while inviting viewer participation through interactive elements that encourage reflection on clothing care, repair, and reuse.
	The project demonstrates that materials commonly considered waste can be repurposed into engaging educational tools that make sustainability issues tangible and impactful. Audience responses showed strong engagement and meaningful reflection on personal fashion habits. By encouraging hands-on interaction, the work prompts a reconsideration of everyday clothing consumption while promoting repair, reuse, and circular fashion practices as accessible actions to reduce environmental impact.
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	Climate Adaptation and Coastal Risk: Evaluating Venice’s Response to Rising Seas
	By Justin Castrucci
	4th year, BA, Professional Writing and Communications, UTM
	Keywords: Sea-level rise, Climate adaptation, MOSE system, Coastal cities, Climate justice
	This work examines how rising sea levels and climate change are transforming Venice from a symbol of human ingenuity into a warning for vulnerable coastal cities worldwide. Historically adapted to seasonal flooding, Venice now faces increasingly frequent and severe acqua alta events driven by global sea-level rise and land subsidence. The article asks: What happens when a city built on water can no longer coexist with it, and what does this transformation reveal about global climate equity?
	The article synthesizes interdisciplinary research, including scientific studies on sea-level rise (Lionello et al., 2021; Teatini et al., 2017), climate projections from the Intergovernmental Panel on Climate Change, and policy analyses of the MOSE flood barrier system. It combines historical context, environmental data, and comparative global examples—such as Bangladesh and Pacific Islands—to assess both the physical and social dimensions of coastal vulnerability.
	Findings indicate that Venice has experienced approximately 30 cm of relative sea-level rise since 1900, alongside a dramatic increase in extreme flooding events. While the MOSE barrier system provides temporary protection, it is costly, technologically complex, and constrained in its capacity to address long-term sea-level rise projections of 50–120 cm by 2100.


	While the MOSE barrier system provides temporary protection, it is costly, technologically complex, and constrained in its capacity to address long-term sea-level rise projections of 50–120 cm by 2100. This case highlights stark disparities between wealthy cities capable of engineering large-scale protective infrastructure and lower-income coastal regions facing disproportionate climate risk with far fewer adaptive resources.
	Venice ultimately illustrates both the limits of technological adaptation and the urgency of equitable climate action. Protecting cultural heritage in high-income contexts must be accompanied by global emissions reductions and climate justice frameworks to ensure that vulnerable communities worldwide are not left behind.
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	Modelling and Visualizing Future Weather to Drive Change — Action or Inaction?
	By Jacob Klimczak [1], Aria Zheng [2], Junyoung Seok [3], Gregory Gismondi [4], Amanda Leiva [5], Lisa Zhong [6], Caroline Xu [7],  Akshata Kulkarni [8], Claire Jaroonjetjumnong [9] & Michael Zhang [10]

	A comparative “action versus inaction” framework enables users to contrast pessimistic scenarios—where limited intervention allows climate risks to intensify—with optimistic projections that assume proactive and coordinated responses from individuals, communities, corporations, and governments. This approach highlights how decisions made today shape future climate outcomes.
	Variations of the modelledflood, with varying action orinaction. Note that both theriver reconstruction and anew bridge are required toprevent flooding.​

	Preliminary results demonstrate that we are able to construct valid models of real flood events and adapt them to visualize both pessimistic and optimistic future scenarios. We expect to achieve similar results for wildfire modelling during the current semester. In parallel, we are establishing partnerships and securing funding to deliver these tools to individuals, communities, and government decision-makers.
	By visualizing the consequences of action and inaction, this research seeks to foster constructive behavioural change, support informed policy deliberation, and contribute to climate literacy and urban resilience planning.
	Comparative Analysis of Value Chain Decarbonization Strategies in  Global Food Retail
	By Amruta Sandeep Nikte

	Designing for Light and Learning: Integrated Façade Optimization for Sustainable Educational Environments
	By Emma Saville [1], Ambareen Fatima [2], Vaanya Paracha [3], Hana Harada [4] & Liyan Shahin [5]

	These findings reinforce existing literature suggesting that daylight quality is a primary driver of occupant satisfaction in learning environments. Material comparisons further indicate that increased façade complexity can introduce embodied carbon impacts that outweigh marginal operational energy savings.
	Lower Typologies and Sun path diagram for Bahen Centre at the University of Toronto

	Overall, the findings suggest that sustainable façade retrofits in educational buildings should prioritize high-performance glazing, adaptive lighting controls, and uniform daylight distribution rather than static shading interventions. By integrating environmental modeling with user experience and embodied carbon considerations, this research contributes to more holistic and equitable sustainable building practices.
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	Eco-Connection: The Role of Biophilic Design in Student Well-Being
	By Nicole Stochmal
	Associations between natural light exposure in primary campus study space and self-reported connection to nature, stress, mood, and mental refreshment in said study space (N = 50). Increased exposure to natural light was positively associated with increased connectedness to nature, mood, mental refreshment, and negatively correlated to increased stress.  Image credit: Author.
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