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Message from the Vice-Chancellor

With deeb satisfaction. and academic pride, I present this message as part of the
proceedings of the 3o0th Annual Conference of the International Sustainable Development
Research Society (ISDRS), successfully hosted in Kathmandu, Nepal from 10—-14 June
2024.

Mid-West University was privileged to host this global event alongside Nepal Open
University with Resources Himalaya Foundation as the secretariat, and esteemed national
and international partners. The conference welcomed 300 participants from 47 countries,
with 318 abstracts received from across five continents—making this event a truly global
forum for sustainable development discourse.

Set against the stunning natural beauty of Nepal, the conference embraced the timely and
powerful theme: “Linking Futures of Mountain and Ocean: Rescuing the SDGs 2030 for
Sustainable Livelihood.” This theme reflected Nepal’s unique ecological and cultural
context and emphasized the vital interconnections between mountain ecosystems and
oceanic health, from glacial rivers to coastal livelihoods.

The eleven coaference tracks spanned a wide spectrum—from biodiversity and climate
resilience to sustainable cities and digital transformation. Each track fostered vibrant
academic exchanges and practical reflections. These proceedings now encapsulate that
rich body of knowledge and represent a milestone in our shared journey toward
sustainability.

We extend our heartfelt thanks to the ISDRS community, the organizing committee, and
every contributor. It is our sincere hope that these proceedings will continue to serve as a
valuable resource for scholars, institutions, and change makers working to realize the
promise of the SDGs—locally, regionally, and globally.

Prof. Dhruba Kumar Gautam, PhD
Vice-Chancellor, Mid-West University
Surkhet, Nepal
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Phone No.: +977-83-525333 Email: vc@mu.edu.np Website: mu.edu.np
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Message

It is with immense pride and pleasure that I share this message in the proceedings of the
3oth Annual International Conference of the International Sustainable Development
Research Society (ISDRS), held in Kathmandu from 10—-14 June 2024.

As a co-organizing institution, Nepal Open University was honored to play a vital role in
convening this globally significant conference—one that brought together over 300
participants from 47 countries, with 318 abstracts submitted from more than 50 countries.
This remarkable gathering of scholars, scientists, development professionals, and students
truly reflected the multidisciplinary and international essence of ISDRS.

The theme of the conference—"Linking Futures of Mountain and Ocean: Rescuing the
SDGs 2030 for Sustainable Livelihood"—deeply resonated with our national and
institutional priorities. The dialogues underscored how sustainability is not merely a goal
but a way of life—long practiced by indigenous communities. The rich discussions and
collaborations explored sustainability from both natural and social science perspectives,
bridging global aspirations with local realities.

Nepal’s unique geography and cultural wealth provided an ideal backdrop for the diverse
conference tracks—from climate change and energy to sustainability in the Himalayan
region. These proceedings now serve as a lasting testament to that knowledge exchange
and to the collective will to achieve the Sustainable Development Goals (SDGs) through
research, innovation, and inclusive collaboration.

We are grateful to the ISDRS Secretariat, the organizing committee, and all contributing
partners for their dedication. May this volume of proceedings continue to inspire
scholarship, policy action, and global partnerships for a more sustainable future.

Professor Shilu Manandhar Ba]racﬁ/arya, PhD
Vice-Chancellor

Email:vcoffice@nou.edu.np, Website:www.nou.edu.np, Post Box No.: 296



THE 30%
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = “ummnss

-

agn) % = -
SRy - @rewn v

Preface and Acknowledgements

The International Sustainable Development Research Society (ISDRS) held its 3oth annual
international conference in Kathmandu, the capital of the Himalayan nation of Nepal. The
conference marked a significant milestone in advancing the global sustainability agenda. Hosted
in a hybrid format, the conference brought together over 250 participants from 47 countries,
representing one of the most extensive international gatherings in the post-COVID-19 "new
normal."

The conference was inaugurated by the Vice President of Nepal, while the Deputy Prime Minister
and the Minister for Foreign Affairs participated in the valedictory session, underscoring the
national significance of the event.

Nepal’s new universities Mid-West University and Nepal Open University jointly hosted the
conference. They established an inclusive academic platform by engaging five recently founded
universities from across the country: Agriculture and Forestry University, Far-Western
University, Madhesh University, Purbanchal University, and Rajarshi Janak University. This
collaborative initiative laid the groundwork for stronger inter-university cooperation across
Nepal.

In addition to the universities, the conference was supported by 12 key institutions, including the
University Grants Commission (Nepal), the National Trust for Nature Conservation (Nepal),
UNDP, and UNESCO. Serving as the conference secretariat, the Resources Himalaya Foundation
played a central role in coordinating logistics and mobilizing resources.

The conference featured 220 research contributions across 10 thematic tracks, showcasing the
interconnected and multifaceted nature of sustainable development. It highlighted the critical
need for inter- and transdisciplinary collaboration, localized strategies, and inclusive approaches.
Of particular significance was the strong participation of scholars from the Global South and
women researchers, whose contributions emphasized the importance of addressing context-
specific sustainability challenges and solutions.

The event called for the strengthening of research cultures in emerging academic institutions,
improved science communication, and deeper engagement with issues of equity and planetary
boundaries. These themes are especially relevant for Nepal—a Least Developed Country facing
severe climate vulnerability. Melting Himalayan glaciers, rising frequency of wildfires, and
increasingly erratic weather patterns are threatening livelihoods, particularly in rural farming
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communities. The timing of the conference was pivotal, as Nepal aspires to graduate to a
developing nation status amidst these mounting sustainability challenges.

The conference served both as a challenge and an opportunity. It identified the urgent need to
build robust platforms and mechanisms for collaboration among key actors in the Global South
and emerging economies, reaffirming their crucial roles in achieving the Sustainable
Development Goals (SDGs).

One of the key outcomes of the conference was the adoption of the Kathmandu Communiqué,
which emphasized the importance of integrating the SDGs with planetary boundaries and
understanding the socio-economic dimensions of sustainability—particularly equity, inclusivity,
and the impacts of sustainability transitions on vulnerable populations.

We sincerely thank all partner organizations, volunteers, researchers, and scholars whose
commitment and contributions were instrumental in making this conference a meaningful and
memorable milestone in the global dialogue on sustainable development.

We extend special appreciation to the track reviewers, paper and poster presenters, and all
participants, whose active engagement played a vital role in the conference’s success.

,/

Prof. Sjors Witjes, PhD Prof. Dinesh Bhuju, PhD
President Convener
ISDRS 2024 30th ISDRS Conference 2024 Kathmandu
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Need of Accounting Sustainable Development Goal Interactions: Insights for a Systematic Review
Utkarsh Ashok Khot?, Prajal Pradhan?
IUniversity of Groningen, Groningen, Netherlands.

Abstract

Implementing the 2030 Agenda, with its 17 goals and 169 targets, presents a multifaceted challenge in
terms of context-specific prioritization and understanding the interconnections among Sustainable
Development Goals (SDGs). It is widely acknowledged that focusing efforts on achieving a single goal or
target may result in trade-offs with other objectives, while also creating opportunities for synergies to
emerge. If the nature of interdependence between the goals is not considered, there is a risk of producing
conflicting results that could hinder progress toward sustainability. For this, an interdisciplinary yet
systemic approach is required to maximize the synergies at different scales and sectors. As understanding
the interactions demands an interdisciplinary approach, different ontological assumptions regarding each
SDG become imperative. As there is a broad acceptance of the critical role of interactions within the SDG
agenda, scholarly attention has been shifting towards investigating interactions as a separate field of
scientific inquiry. Despite the target of policy coherence being realized through multiple studies, a critical
knowledge gap remains in understanding how these complex interlinkages are addressed for policy
designs and implementations across various sectors and associated social, economic, and earth systems.
We aim to bridge this gap by conducting a systematic synthesis of the current literature on SDG
interactions. The review involves comprehensive keyword search strategies across multiple databases,
including but not limited to Scopus, and Web of Science. Furthermore, manual searching of key journals
and reference lists complements the electronic search. The inclusion criteria prioritize peer-reviewed
articles and policy documents published between 2015 and 2024. Focus is set on various empirical studies,
theoretical frameworks, and methodological tools accounting SDG interactions. Relevant data from the
selected studies are extracted and synthesized to identify key findings, themes, and trends. This
investigation highlights the significance of comprehending SDG interactions, offering valuable insights into
present approaches for policy design and implementation. Along with discussing the opportunities
created, the synthesis also notes the challenges associated with it both direct and indirect interactions.
The findings from the review yet again establish the complex dynamics at play in sustainability science
and promote recognition for interconnectedness. Serving as a reference for researchers and practitioners
in governance and policymaking, it will provide a crucial perspective on addressing synergies and trade-
offs to enhance effectiveness in achieving SDG targets across disciplines.
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Organizing the Planetary Boundaries for Novel Entities: A Proposal for The Systematization of
Knowledge

Leon Maximiliano Rodrigues'?, Ana Paula Teixeira Martinho?, Janaina Tauil Bernardo?

IUniversidade Aberta, Lisboa, Portugal. 2Rede Marista, Porto Alegre, Brazil. 2Universidade Estadual do Rio
Grande do Sul, Cachoeira do Sul, Brazil

Abstract

Initially referred to as the planetary boundary (PB) for chemical pollution, it was expanded and called
“novel entities” (NovEnt), now including all “new substances, new forms of existing substances, and
modified life forms that have potential to [produce] undesirable geophysical and/or biological
effects”. The myriad of entities that fall under this definition and the scale of the problem pose scientific
and governance challenges. NovEnt encompasses more than one boundary, and we have probably already
exceeded the safe threshold for it. However, there is the challenge of overcoming ignorance about the
threats while the disruptive effects of NovEnt are not discovered until they become a potentially
irreversible problem on a planetary scale. There are also potential additive and transgenerational effects
for which current investigative methods are inadequate.

Different types of NovEnt also require a diversity of study strategies and methodologies. Understanding
the dynamics and effects of these entities on nature and humans depends on field studies and laboratory
representation of the complex interactions involved. It was not initially possible to establish the status for
NovEnt, which was only formally proposed in 2023. Current definition has a logical and qualitative
character, and it is virtually impossible to quantify this boundary or parts of it. These conditions encourage
a proactive and preventive attitude towards NovEnt. To move forward, efforts are needed to organize
knowledge on this PB. We propose (i) to systematize the available knowledge and establish a classification
of the different types of substances, (ii) to adopt ecological approaches based on biogeochemistry, (iii) to
include invasive alien species (IAS) in the NovEnt list. The inclusion is based on three criteria: first, like
genetically modified organisms, they are new to the ecosystems where they are introduced. The former's
success depends on human intervention, while IAS are successful on their own merit, but regulated by
human factors. Second, like heavy metals and radioactive elements, exotic species exist in nature but are
transferred from their contexts to others in which they are new and can produce adverse and
unpredictable impacts, cause species extinction and impact human health. Finally, 1AS are considered a
global threat to biodiversity, despite not being part of any PB.

In conclusion, the complexity of NovEnt poses scientific and governance challenges. It is necessary to
systematize knowledge about NovEnt and focus studies on their behaviours and dynamics in ecological
and human systems. To contribute to these tasks, we propose: (i) the identification and classification of
NovEnt; (ii) the study of the biogeochemistry of NovEnt; and (iii) the inclusion of IASs in the list of NovEnt.
SDGs related to the study topic: 2, 3,9, 11, 12, 14, 15.
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Assessing Wet Deposition of Microplastics in Agricultural System of Poland with Implications for
Agricultural Soil Contamination and Sustainable Livelihood

Zulakha Rasheed?, Kazimierz Becek?

YWroclaw University of Science and Technology, Wroclaw, Poland

Corresponding author: zulakha.rasheed@pwr.edu.pl

Abstract

Concerns regarding the adverse impacts of microplastics on livelihoods have arisen worldwide. Rainwater
and clouds could also be a possible source of microplastics in terrestrial and aquatic environments,
including mountains and agricultural systems, which can impact the livelihoods of people who rely on
these systems for their survival, such as farmers, fishermen, and tourism operators. Microplastics in
rainwater can also accumulate in agricultural soil. This can lead to soil contamination and increase the
chance of microplastics being absorbed into plant roots and affecting plant growth. Microplastics in the
food chain have a direct impact on human health and different species on land. Sustainable development
goals 3 “good health & well-being” and 15 “life on land” could be achieved by food production in a clean
environment. The aim of this study was to assess the wet deposition of microplastics in agricultural areas
of Poland as a possible source of contamination in the food chain. The methodology used in this research
was protected both nationally and internationally, and PCT/IB 2019 /051,838 of March 7, 2019, is the code
of the submitted request granted an international patent extension in several countries worldwide,
together with the accepted Italian patent number 102,018,000,003,337 on March 7, 2018. The sampling
duration was three months from Jan-2023 to Mar-2024. Results showed a high concentration of
microplastics in rainwater samples from agricultural areas. The results were categorized according to the
identified particle sizes, colors, and shapes. The data was presented using FTIR Spectrometry. This study
provides valuable information on the extent and sources of microplastics pollution in Poland's agricultural
system, which will help to design policies and strategies to reduce microplastics pollution, promote
sustainable development, and protect public health. This research study has linkage with SDG 15 and 3.
The methodology and findings of this research can be used to assess microplastics impacts on livelihood,
ocean and mountains worldwide and will help to plan strategy to achieve sustainable development goals.

Introduction

Microplastics are considered as a significant threat to the environment, particularly in agriculture system
by affecting soil quality, microorganisms, crop production, and ultimately affecting the human health.
Microplastics have been identified almost everywhere on the earth including remote areas. Few studies
have shown the concentration of wet deposition of atmospheric microplastics but still we are not sure
about the exact transportation flux of these tiny particles. Atmospheric washout with rain could be a
potential source of microplastics deposition on agricultural land. The current research study focuses on
wet deposition of atmospheric microplastics on agricultural land as possible sources microplastics
contamination in agricultural soil of Poland.
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Recent concern about microplastics in rainwater has arisen among researchers. MP in the clouds and
rainwater can be an important source of microplastics transportation from one zone to another zone
(Pirsaheb, 2020, p. 1-14). Since it's a quite new area of research, it's essential to understand all the possible
ways of microplastics precipitation with rainwater on the ground, especially on agricultural soil (Xiang,
2022, p. 126843). It can lead to soil contamination and increase the chance of microplastics to get
adsorbed on plant roots (Saud, 2023, p. 100298). There are some governmental strategies for the
reduction in marine microplastics debris, but still there is a big gap between strategies and
implementation (Onyena, 2021, p. 15-46).

With the attention continuously being paid to microplastics pollution in marine and aquatic ecosystem,
the presence and impacts of microplastics in terrestrial ecosystem, particularly in the agricultural soil are
less understood with considerable attention to work for better understanding. Agricultural soil is
considered very important not only for food production but also for maintaining the ecological balance,
keeping the ecological diversity, and supporting sustainable livelihoods. Tiny particles of plastics have
ability to penetrate deep into the soil. This penetration of microplastics in agricultural soil raises concern
about the soil health, crop production, and potential transfer of micro pollutants with biomagnifications
into the food chain.

Rainwater is known as an important pathway for the deposition of microplastics on agricultural land
(Brahney, 2020, p. 1257-1260). Wet deposition by rainwater enables the microplastics cycle in terrestrial,
aquatic and atmospheric environments (Huang, 2021, p. 124399). Microplastics comes from households
and industries that can directly go into the ecosystem, especially in air. From household micro pellets from
air fresheners, sprayes, toothpaste, beauty products, and especially laundry can be directly released to
the ecosystem (Yusuf, 2022, p. 118421). Degradation of plastic bottles, finishing nets and other plastic
products can also lead to the secondary source of microplastic release to the atmosphere (Okeke, 2022,
p. 100402). In the past few years, especially with the Covid 19 outbreak, the demand for single use plastic
has increased (Adyel, 2020, p. 3114-1315).

Poland with its diverse soil types and agricultural and farming practices serves as an ideal case study to
examine the microplastics issue in agricultural soil. Poland agricultural sector contribute a big portion in
country economy. Although, the rapid increase of plastic material usage in agricultural practices and use
of fertilizers, coupled with urban and industrial activities could be a big source of these soil contamination,
but we are trying to understand the pathway through which microplastics can enter into the agricultural
soil via wet deposition. This study particularly focuses on Poland, a country known for extensive
agricultural activities. The main objective of this research study is to investigate the wet deposition of
microplastics and its implications for agricultural soil contamination. This research will contribute to
understand the extent wet deposition as a possible source of microplastics contamination in soil. This
study will help to better understanding the extent and impacts of wet deposition of microplastics pollution
in agricultural soil. With better understanding of problem, we can establish strong strategies to mitigate
its effects and promote sustainable agricultural practices. To achieve these objectives, study employs a
multidisciplinary approach involving field sampling, laboratory analysis, and Screening Electron
Microplastics and FTIR data modeling. Rain water and soil sample was collected from different locations,
particularly representing different levels of industrial and farming practices. Advance microscopy
including SEM and FTIR were used to identify and quantify microplastics in both samples.
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With new discoveries including the presence of microplastics in remote areas, ocean depth, and snow,
micro and nano plastics studies referring to the new trending research (Dehuat, 2019, p. 346-359). Due to
their toxicity and physicochemical properties, microplastics are considered as hazardous substances and
getting attention from researchers. Microplastics are commonly referred to substances between the size
ranges of 5 mm to 1 um (Allen, 2022, p. 100057). Microplastics can be present in any form including,
filaments, fibre, film, fragments (Shurti, 2021, p. e00123). Due to their physicochemical properties these
materials never degrade easily and remain in the environment for many years and possess significant
impacts on human health as they can accumulate in the food chain (Yang, 2021, p. 153511).

Current projections illustrate approximately 250 million tons of plastic will be deposited into the ocean by
2025 (Jambecek, 2015, p. 768-771). Although microplastics on land and surface water will remain
suspended and will be re-suspended into the atmosphere. The weather conditions such as rain, wind and
snow will serve as potential sources of microplastics deposition on different landscapes (Li, 2021, p.
116833). With this endless cycle microplastics from the terrestrial environment will be suspended into the
atmosphere and washed away in the aquatic environment referred to as the plastic cycle (Rilling, 2020, p.
1430-1431).

Different strategies were used in different part of the world for advance modeling. In Eastern China filter

was examined directly using a micro-Raman spectrometer (HR Evolution, Horiba, France), with size
detection limit of ~ 1 um. In southern China, for the preliminary screening out of MP, they used
stereoscopic microscopy (Olympus SZX10, Japan). Later, Micro-FTIR analysis (Nicolet iN10, Thermo Fisher,
U.S.A.) was used for compositional verification of suspected MPs (Yuan, 2023, p. 120113). In southwest
England, all filters were examined under a Nikon SMZ800 stereomicroscope fitted with a 1x Achro
objective (attaining a magnification up to 63 X) connected to an Olympus SC30 camera operated by
Olympus Stream software. In southwest Iran, filter was analyzed with a binocular microscope (CarlZeiss)
at up to 200 x magnification, with 250um. For the visualization of polymers, they used ImageJ software.
In India Bihar State, microplastics visual inspection happened under optical microscopy (Axiocam 503,
Zeiss).

Table 1. Case studies based on wet deposition of microplastics with precipitation on different parts of the world

No. | Study Area Sampling Coordinates (Latitude & Sampling Period Duration
Location Longitude)

1 | Eastern China Shanghai (121°30'17"N, 31°17'4"E) Sept 2019 - June 10
2020 months

2 | Southern China Guangzhou (22°26'-23°56'N, 112°57'- Jan - Dec 2021 11
114°03'E) months
3 | Southwest Plymouth (50.3751 N, -4.1385 E) Nov - Dec 2021 42 days

England

4 | Iran Shiraz (29.61998°N, 52.47418°E) 18th Jul 2021 30

minutes
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No. | Study Area Sampling Coordinates (Latitude & Sampling Period Duration
Location Longitude)
5 | India Patna, Bihta (25°32'01"N, 84°51'02"E) Jun - Oct 2022 5 months
(Bihar State)
6 | America Bahia Blanca, (38°46'37"S, 62°16'1"W) Mar - Dec 2021 10
Argentina months
7 | India Kochi, Kerala N/A Oct 2019 - Sept 100 days
2022
America Colorado N/A Jan - Aug 2017 8 months
Japan Mt. Oyama (35°26'N, 139°37°E, 1252 m Jul - Aug 2022 2 months
a.s.l.)
10 | Japan Mt. Fuji (35°35'N, 138°73'E, 3776 m Jul - Aug 2022 2 months
a.s.l)
11 | Japan Mt. Tarobo (35°19'N, 138°48'E, 1300 m Jul - Aug 2022 2 months
a.s.l)
Methodology

Present study's methodology includes multiple procedures designed to properly evaluate the wet
deposition of microplastics in agricultural soils. The methodology used in this research was protected both
nationally and internationally, and PCT/IB 2019 /051,838 of March 7, 2019, is the code of the submitted
request granted an international patent extension in several countries worldwide, together with the
accepted Italian patent number 102,018,000,003,337 on March 7, 2018. The sampling duration was three
months from Jan-2024 to Mar-2024. The methods for sample collection, laboratory analysis, and quality
control procedures are explained in this section.

Study Area

Study was conducted in Poland mainly in Wroclaw Klodzko region. As per topographical features of land
two different landscapes were chosen in this research study. Selected sites included both traditional
farming practice based rural area and region closer to urban and industrial area. These regions were
selected to represent agricultural practices and to provide comprehensive overview of microplastics
contamination in agricultural soil.
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Ziemia Klodzka
Figure 1. Sampling sites for the analysis of micorplastis quantification in rain and soil samples

Table 2. Dates specifications for both samples

Rainwater | Soil | Sampling Date
RW-1 S-1 | 23/Jan/2024
RW-2 S-2 | 28/Jan/2024
RW-3 S-3 | 19/Feb/2024
RW-4 S-4 | 24/Feb/2024
RW-5 S-5 | 5/Mar/2024

Abb. RW: Rainwater, S: Soil Samples
Sample Collection

Rainwater sample collection

Standardized rainwater sample collectors were used to collect the rainwater samples. The location to
place these collectors were away from the direct sources of microplastics including industrial and urban
area in open field. The collectors were designed for capturing all particles including microplastics and
particulate matter coming with precipitation from the atmosphere.

Soil sample collection

Locations, where rainwater collectors were places, soil samples were collected from the same locations.
To avoid contamination and following the standard, soil samples were collected from the top 5 cm of soil
profile using stainless steel trowels. Multiple samples were collected from each site to ensure
representativeness and were stored in pre-cleaned glass containers for laboratory analysis.

10
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Lab Procedures

Wet sieving protocols

Samples were passed through sieve size 1.8 mm for separation of large particles and collected in a beaker.
Sieves were raised with distilled water to make sure all microplastics particles passed through it.

Digestion process

Hydrogen peroxide (H202) was used for removal of organic contamination from the samples. Each sample
was heated to a standard temperature of 150-degree celsius for 20 minutes. Once the sample showed
bubbles 10 g of H202 that is 10% of the sample volume were added into the samples for digestion process.
Beakers with a capacity of 800 ml were used and weighted before and after putting the sample.

Vacuum filtration system

Samples were undergone vacuum filtration after digestion for effective separation of microplastics form liquid
phase. Membrane filter with pore size of 0.25 um were used for capturing of microplastics from soil and
rainwater samples. After vacuum filtration membrane filter were placed and examined under Screen Electron
Microscope (SEM) and Fourier-Transform Infrared Spectroscopy (FRIT) analyzer for further analysis.

Figure 2. Vacuum filtration and sample preparation procedures.

Quality and control protocols

To avoid the external contamination all plastic wears were eliminated from the study. Lab equipment
including beakers, funnels, and petri dishes were washed and cleaned with distilled water with 20%
alcohol to remove all possible contaminations from experimental equipment. Beakers were covered with
glass led throughout the experiment. Throughout the analysis all the samples were closely monitored for
quality control.

Results

Identified Microplastics in Precipitation

Microplastics were categorized based on size and shape of the microplastics using Screening Electron
Microscope (SEM) and Fourier-transform infrared spectroscopy (FTIR). Diameter of all microplastics

11
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analyzed by SEM is shown in figure 3. Largest microplastics size identified in precipitation was 0.7um and
the smallest was 0.40um were shown in finger 4.

Rainwater Sampling Date
Samples

RW-1 23/Jan/2024
RW-2 28/lan/2024
RW-3 19/Feb/2024
RW-4 24/Feb/2024
RW-5 5/ Mq[/ 2024

Figure 3. SEM analysis for the rainwater samples from different locations
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Figure 4. Particle size distribution of microplastics in different rainwater samples
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Figure 5. Particles gray value with intensity by FTIR analyzer in rainwater samples

Identified Microplastics in Soil

In most of the samples microplastics size found in soil were larger than rainwater. The largest microplastics
size found in soil sample were 0.92um and the smallest were 0.54um. The largest particle size was found

in S-5 and smallest was in S-3.

SoilSamples | Sampling Date
S-1 23/lan/2024
S-2 28/Jan/2024
S5-3 19/Feb/2024
S-4 24/Feb/2024
S-5 5/Mar/2024

Flgure 6. SEM analysis for the soil samples from different locations

13
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Deposition Rate

Based on the deposition trend of microplastics first sample, collected on 23™ Jan 2024 contained the
highest number of microplastics 28 particles/ m3. Sample RW-2 collected on 28™ Jan 2024 contained the
least amount of microplastics 5 particle/m3 in wet deposition. In soil samples S-4 contained the highest
amount of microplastics 340 particle/ m?® and S-3 contained the least amount of microplastics 110
particles/ m3. Detailed of microplastics found in each sample based on number is provided in table 3.

Table 3. Microplastics quantification based on deposition rate and soil contamination in different samples.

Soil Sample Rain Sample Wet Deposition of Microplastic Soil Contamination
(Particles/m?3) (particles/mg)

S-1 RW-1 28 283

S-2 RW-2 5 198

S-3 RW-3 11 110

S-4 RW-4 7 340

S-5 RW-5 20 288

Correlation between Deposition Rates and Soil Contamination

MP IN RAINWATER & SOIL CONTAMINATION

288
024 AL 2 —
05 32024 AL_20x 20
242 2024 AL_20x 7— 340
1922024 AL 2 — 110
922024 AL_20x 11
282 2024 AL 20x 5— 198
283
2312024 AL 20x 28—
0 50 100 150 200 250 300 350 400

B Soil Contamination (particles/mg)  ® Wet Deposition of Microplastic (Particles/m3)
Figure 9. Correlation between micorplastics abundance in rain and soil sample.

Conclusion

Abundance of Microplastics found in all samples. Largest mean particle size with abundance in rainwater
samples was 0.70 um and 0.92 um in the soil samples. Soil sample contain more microplastics than
rainwater sample. This research study contributes in scientific knowledge on microplastics abundance in
atmosphere and deposition with rainwater on different landscapes, including agricultural land. Data
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presented based on real time sampling and analysis of rainwater in Poland. Further studies needed to
understand the mechanism of microplastics transportation cycle.
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Mutual Enforcement between Fundamental Values and Conceptions of Sustainability
Shoko Yamada'
INagoya University, Nagoya, Japan

Abstract

Since it was introduced in the Brundland Report in 1987, the term sustainability gradually increased its
presence and exploded into popularity after the Sustainable Development Goals (SDGs) were adopted in
2015. The term is now sprinkled everywhere, from product advertisements by private companies to
tabloid shows on TV, as if it were a fashion icon to demonstrate the sensitivity to global issues. However,
there is no clear consensus on what the term sustainability actually refers to, nor is it clear what values
are held and acted upon by those who use it. On the other hand, regardless of how the term sustainability
is used, fundamental principles and values that people rely on in judging the correctness of their and other
people's behavior regarding the symbiotic existence of humans and nature are rooted in the societies in
which individuals live.

Fundamental values, recognition of issues in front, their perceived solutions, and actions to solve such
perceived problems are all related but different layers of the cognitive process. Based on this
understanding, in this study, the author tries to capture the relationship between people's conceptions of
sustainability and fundamental values based on which people make ethical judgments and decide their
acts on various issues, including those for sustainability. In her earlier study, which conducted a
guantitative topic modeling using large-scale web-based texts as data, the author identified diverse
connotations attached to the concept of sustainability depending on the backgrounds of the people who
use it and their motivations. This past study came up with a list of phrases and words that appeared
frequently in close connection with sustainability. The current study uses this list of issues and themes
identified through the quantitative topic modeling as questionnaire items.

The questionnaire survey was conducted in February 2023 and distributed online to 206 participants in
the Philippines and Kenya. These two countries were selected as the samples for the trial survey for being
English-proficient societies in two different regions — Asia and Africa. The questions asked respondents to
rate different themes and issues related to sustainability, together with their core values, ideological
tendencies, and personality. The data from this questionnaire is then linked to the items from the large
dataset from the World Value Survey (WVS) 2023, in which the Philippines and Kenya also took part. The
WVS is a global research project that explores people's values and beliefs, how they change over time,
and what social and political impact they have. There are also question items about people's values about
development, co-existence with others, and utilization of limited resources.

Data will be combined from the questionnaire based on the sustainability-related topic models and items

adopted from the WVS and examine the relationships among people's fundamental values, their
conceptions of sustainability issues, and perceived solutions.
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Sustainability, Development and Différance
Juan Telleria®
IUniversity of the Basque Country UPV/EHU, Donostia - San Sebastidn, Spain

Abstract

Deconstruction is a critical reading technique proposed by Jacques Derrida (1930-2004). This technique
analyses the internal tensions of a discourse, exposes its inherent complexity and, as a result, casts new
light into the addressed issue. In this presentation, | propose a deconstructive reading of the concepts of
‘sustainability’ and ‘development’, as used by the United Nations in the 2030 Agenda for Sustainable
Development, and explain them in terms of identity. The term différance, coined by Derrida, combines
the terms différer (differ in French) and différence (difference in French). Derrida uses it to highlight the
contingent and elusive character of the meaning of words: every word finds its meaning by differentiating
itself from others (différence) and by indefinitely postponing the fullness of its meaning (différer). These
characteristics are noticeable in the case of the terms, ‘sustainability’ and ‘development’.

In UN documents, sustainability refers to the idea of making use of resources in the present in a way that
allows future generations to meet their needs as well. The very definition of sustainability subsumes the
meaning of the concept to a future (différer) which, by definition, is unknown (we will never reach it,
otherwise it would cease to be future). At the same time, the UN constructed the meaning of sustainability
as a counterpoint to the concept of unsustainability (différence): first, we know what unsustainability is (a
central characteristic of modern societies); then, sustainability is conceptualised as the opposite to
unsustainability. The same logic works within the concept of development in UN documents. On the one
hand, it is a concept that always points to a future where the present problems are solved (différer). On
the other hand, the concept of development was born as a counterpoint to that of underdevelopment
(différence): in the 1950s and 1960s, the United Nations first focused on underdevelopment, then
theoretically defined development.

This presentation analyses the context where these concepts were articulated into UN discourse and
shows them as symptoms of the transitions that the world is going through. In brief, development played
a key political role during the 1950s, when the capitalist West aimed to take a centre position in world
politics — as opposed to the underdeveloped and/or communist ‘other’ (difference) — and to show
capitalism (democracy, freedom) as the way to a better future (différer); whereas sustainability emerged
in the 1980s and 1990s, and gained momentum in the 2000s and 2010s, when the capitalist West assumed
that it was not the centre anymore — the West is unsustainable: one ‘other’ among many unsustainable
others (difference) — and that capitalism was an endless scape forward, looking for an unreachable
promised future (différer). The presentation does not focus on any SDG in particular. Rather, it offers a
general reflection about the inherent complexity of global sustainable development strategies.
‘Development’ and ‘sustainability’ are presented, not as the solution to our global problems, but as
(identity) discursive tools intended to make sense of (grasp, hold, control) an ever changing and
incommensurable reality — our world.
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The Evolution of Sustainability Discourses: A Deconstructed Reading
Elizabeth Deborah Martinez Aguilar?, Sjors Witjes!, Rene Ten Bos?
IRadboud University, Nijmegen, Netherlands

Abstract

Sustainability has become a widely accepted and adopted discourse, taking on multiple meanings and
uses over the years. This has enriched the discursive scenario but has also resulted in sustainability’s
characterization as a vague, ambiguous, empty, and contested term, which poses challenges to its
representation and understanding (Salas Zapata & Ortiz Mufioz, 2018; Farley & Smith, 2020, Billi,
Mascarefio, & Edwards, 2021; Thompson & Norris, 2021). To gain insight into how sustainability is
represented and constructed within the societal discourses, (Michaud, 2018; Khan Malik, 2021), this
research employs Jacques Derrida’s deconstruction double reading strategy. By applying the double
reading strategy, this research looked at eight documents from 1987 to 2021 that have influenced the
discursive landscape across multiple dimensions, including environment, economy, society, culture,
religion, and politics.

The double reading strategy enables to capture of the discursive scenario of texts and involves two
‘gestures’ or moves (Derrida, Limited Inc., 1988, p. 21). The first, known as ‘double commentary’, consists
of the abstraction of the authorial and textual intentions of the texts (vouloir dire) (Derrida, Of
Grammatology, 1969, p. 158), which was carried out using qualitative content analysis as an auxiliary
method. This gesture was followed by a second reading, known as ‘deconstructive reading,’” which
examined the binary oppositions, differdnces, aporias, and omissions within the texts (Derrida, Writing
and differénce, 1967, pp. 229-230). The use of deconstruction provided a reading strategy for
understanding sustainability discourses. The double reading strategy has revealed the evolution of
sustainability, progressing from the initial Brundtland report which defined sustainability from a global
perspective in 1987 to diverse contextual interpretations shaped by dimensions, goals, and authorial
intentions. Most of the texts maintained a normative, scientific, and anthropocentric approach over time,
except for the religious document Laudato Si. This research also found prevalent economic and political
structures based on capitalist foundations and a democratic model, along with a strong political inclination
beyond governance and regulatory frameworks. An increasing trend toward adopting a broader social,
cultural, and ethical agenda was also observed, as well as a shift from apocalyptic narratives to less radical
discourses that still emphasized the urgency, immediacy, and challenging nature of sustainability. Despite
the adoption of a more inclusive and equitable perspective, the misrepresentation of certain actors, such
as indigenous groups, continued in all discourses.

Overall, applying the deconstructive double reading strategy confirmed that sustainability is a
multidisciplinary and multidimensional discourse that has, however, transcended to a transdisciplinary
one, where practices and behaviors play an important role. The results also indicate that sustainability is
influenced by the dimension in which it is rooted and is dependent on spatial and temporal contexts, as
well as the authorial intentions that interpret it. As a result, it can be concluded that sustainability is a
polysemic, iterable, flexible, multifaceted, and adaptable discourse.
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Critical Realism as a Methodology for Sustainability Research: Reflections on Circular Economy-Related
Applications

Pauline Deutz!

IUniversity of Hull, Hull, United Kingdom

Abstract

Sustainability research is fundamentally driven by an interest in learning from experience to identify and
implement change, as well as to identify new areas of research out of academic interest. Critical realism
has been identified as a useful research methodology in sustainability, proposed both as an approach to
reflexivity (Nastar, 2023) and as a driver for change (Schoppek, 2021). Presently, critical realism is
undervalued and under-utilised in a field more given to objectivist approaches which comprises
compromise between research approaches driven by objectivity and those explicitly pursuing
constructionist approaches. The former, typically quantitative, can be overly swayed by a search for
representativeness (missing the lessons from detailed case studies, for example). Whilst constructionist
approaches (qualitative methods, emphasizing subjectivity) draw out individuality and particularities at
the expense of underlying influences. However, the latter can be critical in hindering the implementation
of sustainability initiatives. This paper seeks to increase awareness of critical realism, by reflecting on
learnings from its application to research on the circular economy, as an example of sustainability
research. The research has investigated a number of distinct but inter-related issues (uptake of eco-
design, collaborative resource-efficiency measures as economic development, working in a circular
economy) with case studies predominantly in the UK. Research methods, which are not proscribed by
critical realism, have included semi-structured interviews, questionnaire surveys and document
analysis. Findings illustrate the usefulness of critical realism to address the underlying causal mechanisms
relevant to a situation, e.g., that whilst circular economy (or other sustainability) initiatives might offer
environmental gains, social/economic gains are more elusive these and contingent on circumstances. The
reflections herein are useful both as a guide to lessons learned from the research as well as to benefits
from the approach.

This paper is relevant to all the SDGs as critical realism could be applied to research into any of them. The

examples presented here for illustration are relevant primarily to SDGs 8 (decent work), 11 (sustainable
cities and communities) and 12 (sustainable production and consumption).
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To Grow or to Decelerate? Deconstructing the Pervasive Rhetoric of Green Capitalism
Keith Moser?
IMississippi State University, Mississippi State, US

Abstract

This presentation takes aim at any form of green capitalism that is predicated upon the simplistic,
reductive notion that unfettered economic growth and expansion should be the ultimate goal of every
society. Moreover, this transdisciplinary discussion also undermines the progress-regression binary
behind the unsustainable idea of continual growth that reinforces free market solutions to the
anthropogenic crisis instead of imposing limits to curb our ecocidal aggression against the remainder of
the biosphere in the Anthropocene-Technocene. Drawing inspiration from Jacques Derrida’s concept of
limitrophy, Edgar Morin’s complex theory, the deconstruction of dominant, ecocidal metanarratives by
the ecolinguist Arran Stibbe, and the promulgation of degrowth by the philosophers Pierre Rabhi and
Anne Frémaux, this thought experiment problematizes the viewpoint that it is always possible and
preferable to find a way to grow the economy without destroying the planet that enables greenwashers
to reinforce global, late-stage capitalism. Although Derrida’s neologism “limitrophy” is primarily an
attempt to dislodge the dichotomous thinking pitting humans against other animals in his posthumous
ecological thought, the philosopher’s efforts to “break down the traditional conceptual boundaries”
through the philosophical exercise of limitrophy also implore us to reflect upon a “safe operating space
for humanity” outside of the progress-regression duality lurking beneath the surface of the discourse of
economic growth (Taylor 177; Rockstrém et al., 472). In a similar vein, Morin’s complex thought contests
the oppositional thinking linked to “the euphoric image of Infinite progress” by wondering if it is time to
“decelerate” (Morin 352, 332). The problem of “boundlessness” to which Morin refers is why
the late philosopher-farmer Rabhi identifies “economic growth as a problem and not as a solution”
(Pons 74). Building upon and expanding Rabhi’s theories about degrowth, Frémaux beckons us to imagine
a post-capitalist world in her seminal essays La nécessité d'une écologie radicale and After the
Anthropocene: Green Republicanism in a Post-Capitalist World. Even if technological advances are
certainly part of the solution, proponents of degrowth compellingly posit that only a radical paradigm shift
regarding our impoverished concepts of development and progress can help us to avoid the impending
ecological apocalypse.
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Identifying Gaps in Landslides Studies to Expedite Sustainable Development in Nepal
Sunita Magar?, Tara Nidhi Bhattarai®, Shanmukhesh Chandra Amatya*
INepal Development Research Institute, Lalitpur, Nepal

Abstract

Nepal is susceptible to various hazards because of its geographical location within plate collision zone,
complex hydro-meteorological condition and varied socio-economic dynamics. Every year, the country
experiences over 7,000 hazardous events, leading to estimated annual losses of approximately 5 billion
dollars. Among these hazards, landslides have a particularly severe impact, accounting for about 4% of
Nepal's Gross Domestic Product (GDP). More than 500 landslides occur yearly, resulting in 36% of
recorded fatalities in the country from these incidents. Despite the ongoing threat of landslides and other
hazards, Nepal is in the midst of rapid development giving due consideration to linear infrastructures. The
country is witnessing an increasing trend in constructing new roads, bridges, and irrigation canals even in
remote areas, as well as the expansion of urban centers driven by growing population and internal
migration. The construction of hundreds of roads without a systematic plan, involving slope cutting
without sound geo-technical considerations, has made the slopes vulnerable, contributing recurring
landslide. Additionally, climate change impact such as localized intense rainfall in earthquake-affected
zones and rising temperatures leading to rapid ice melting contribute to the increased likelihood of mass
movement hazards and flooding in glacially fed rivers. Given these risks, it is critical to identify and
categorize landslide-prone areas to implement effective mitigation measures. Various government
bodies, universities and international NGOs are engaged in mapping and analyzing landslide risks, yet their
efforts often focus on limited areas or specific projects. Similarly, academic research by graduate students
on hazards in Nepal often remains unpublished, contained within university departments or libraries as
thesis work. Even though research and development in Nepal have advanced considerably, the country's
development approach has yet to reach a point of sustainability. Several factors are causing this gap, such
as inadequate hazard risk assessments, limited use of scientific data in decision-making and a general
disregard for the actual ground condition. This study highlights the importance of collecting hazards data
and analyzing their impact comprehensively to foster sustainable development in Nepal. It further
emphasizes that bridging these gaps requires the promotion of sustainable development practices based
on ground reality and governed by scientific insights. This requires a multi-pronged approach, including
improved data collection, robust risk assessments, and cooperative socio-technological decision-making
among various stakeholders including key decision makers. By implementing these measures, Nepal can
progress toward a more resilient and sustainable future, reducing the adverse impact of landslides and
other disasters on the nation's economy and its people.
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A Survey Experiment towards Localization of Sustainable Development Goals in Eleven Districts of
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Abstract

This qualitative survey experiment captures ground-level issues to help design effective strategies for the
localization of Sustainable Development Goals (SDGs) at the village level. The experiment was conducted
with 73 random participants including academicians, local villagers, NGO representatives, and officials from
the United Nations working in 11 districts of Rajasthan, India, and is set to impact this region. Each study
participant was given two questions to think through the lens of their district to identify a local development
problem a local solution and propose an approach to the solution. Data from the experiment was analyzed,
categorized, thematically arranged, and taken through multiple generative correlations as per the Kawakita
Jiro approach. Multi-dimensional issues in local governance, lack of digital infrastructure, and non-
availability of demographic and geospatial data of villages were prevalent. 65% of problems in the
localization of SDGs were related to local governance issues where lack of proper information dissemination,
illiteracy, and lack of community participation were significant. Multiple structural inequalities faced by
women have also been revealed with 40% of the responses signifying issues related to inequities in access
to education, 26% discussing the lack of secured public spaces and transport for women, and 20% focusing
on the lack of participation of women in local governance as challenges to be tackled under target 4.1, 5.1,
5.2, 5.5 and 5.b of Goals 4 and 5 respectively. Proper information dissemination using digital technologies,
employment generation, and multistakeholder integration were required to address these challenges. 71%
of study participants emphasized the need for bringing together NGOs, SHGs, government institutions,
development agencies, and villagers to achieve the targets of SDGs at the ground level in par with the multi-
stakeholder partnership targets of 17.6 and 17.7 of Goal 17. The results of this study conducted in a spatially
marginalized location of Global South bringing multiple stakeholders together stand relevant as an effective
methodology that can be adopted to bring nuanced ground-level perspectives to enable data-based local
policymaking in low and middle-income countries.

Introduction

The UN Sustainable Development Summit held in New York in September 2015 is a landmark event with
the adoption of Transforming our World: The 2030 Agenda for Sustainable Development by the United
Nations. It stands as a universal framework to guide human development initiatives while ensuring the
planet's prosperity in the following 15 years. It includes 17 interlinked and interdependent goals and 169
targets that require collaboration at global, regional, and local levels (“Transforming our world: The 2030
Agenda for sustainable development’, 2015).

This agenda succeeds the Millennium Development Goals adopted in 2000 which focused on achieving
eight goals for human development including eliminating poverty, ensuring primary education, curbing
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gender inequalities, reducing environmental degradation, improving health indicators, and building
universal partnerships for development. However, Sustainable Development Goals (SDGs) move beyond
clear boundaries of problems and anthropocentric perspectives to bring an integrated mutually
dependent set of goals to enable holistic development across the planet.

Recent reports suggest that the achievement of the 2030 Agenda for Sustainable Development in the Asia
Pacific region is lagging behind the estimated schedule by 32 years on all 17 Goals (Asia and the Pacific
SDG Progress Report 2024: showcasing transformative actions, 2024). Though the SDG goals are universal
their achievement will largely be a cumulative result of the development initiatives in local pockets. Hence,
localization is an effective approach as it brings the subnational context to the nucleus to guide the setting
of goals, implementation strategies, and measuring the progress towards SDG goals.

The cultural, political, and linguistic heterogeneity of developing countries like India poses significant
challenges to localization (Sengupta and Sinha, 2022). There are inter-regional and intraregional variations
in the development indicators within the country. This study tries to understand challenges in the
localization of SDG at a regional level through the lens of different stakeholders working at the ground
level in these regions. The study is set to impact the Thar Desert regions of Western Rajasthan. The state
belongs to the category of empowered action group (EAG) states. EAG states are socio-economically
backward states and lag in the demographic and epidemiological transition with high fertility rates, high
infant and child mortality, maternal deaths, high population growth rates, and low literacy (National Rural
Health Mission, 2005; Kumar and Paswan, 2021). As a spatially marginalized region with pressing human
development issues, this study is timely and relevant to set direction for achieving the SDG goals in this
region. The paper is organized into three major sections. The initial section is a current discourse on the
localization of SDGs and the Kawakito Jiro method adopted for the study. The subsequent section
discusses the methodology and data analysis protocol. The final section outlines the key observations from
the study followed by the conclusions.

Literature Review

This literature review is organized into two major themes. The first discusses the concept of localization
of sustainable development goals followed by its workflow in the Indian context. The second theme
elaborates on the Kawakito Jiro technique and its applications.

Localization of Sustainable Development Goals

Localization of SDGs is a process that places subnational context at the center of achieving the 2030
Agenda. Localization marks a paradigmatic change from a top-up approach to a bottom-up approach.
Context becomes an important parameter in setting goals and targets to designing implementation
strategies and indicators to measure and monitor the progress (Local 2030 - Localizing the SDGs, no date).
Besides, it is a collective non-linear process where larger SDG frameworks and regional and local
governments need to work in an integrated manner to achieve the goals. It relates to how the larger SDG
framework can guide local development policies and also how the local and regional governments through
their bottom-up approach can contribute towards the achievement of SDG goals (Roadmap for Localizing
the SDGs: Implementation and Monitoring at Subnational Level, 2016).
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Analyzing the data and disaggregating it to implement corrective structural and procedural action is
inevitable to implement SDGs and achieve grassroots development (Patole, 2018). Application of SDGs at
the grassroots also reflects upon the need for an optimal environment to sustain micro climate to enable
local development (Gunnarsdottir et al., 2020). Ecological restoration takes a long time to achieve,
therefore it is a very important parameter to enable a good environment to support human activity in the
region (Hu, Wu and Li, 2023). Fisher and Fukuda-Parr (2019) asserts that localization of SDGs requires a
balance while considering decentralized farming aspects, local indigenous culture, infrastructure
development, and provision of humanitarian aid as required in distinct locations. Data on local sustainable
solutions should also be complemented with the top-down approaches of the governments of the country
and state (Reuter, 2023). Also, employing local indigenous knowledge for finding solutions highly
influences the localization of SDGs in a location (‘Localization of SustainablenDevelopment Goals and
Indigenous Knowledge’, 2022).

The convergence of India’s national development goals with the SDGs was put into action by identifying
developmental indices for all states and union territories (Localising SDGS: Early Lessons from India, 2019).
The indices illustrated a high degree of disparity amongst the states and union territories reiterating the
importance of local pocket-based development initiatives. According to NITI Aayog, the localization of
SDGs in India is an ongoing process occurring simultaneously in three phases. The first phase focuses on
identifying institutions and assigning tasks to achieve the SDGs at the central, state, and district levels.
The second phase emphasizes increasing awareness and encouraging advocacy for SDG implementation.
Development of indicators for measuring progress like the SDG India Index and Dashboard, and National
Indicator Framework (NIF) were initiated. In the third phase, the collaborations between line ministries,
state governments, and local governments were emphasized to focus on location-based goal setting,
policy and strategy frameworks, development of national indicators for monitoring SDG, and organizing
proper implementation system. Fig.1 shows the framework of SDG implementation in India (Localising
SDGS: Early Lessons from India, 2019; Sengupta and Sinha, 2022).

| Central Level |

l

Ministry of Statistics NITI Aayog: Government Line Ministry- Policies
and Program —- —

of India and Schemes
Implementation - SDG

|

’ High level committee at

state level

l

Directorate of Planning Department
Economics and w—! (Nodal Dept. for SDG
Statistics Coordination and

Monitoring
District Administration -

Line Departments -
@ | Sectoral scheme
implementation and
monitoring

District Planning

Committee - Planning Implementation and

monitoring

l Frontline functionaries -

Rural local bodies - Planning
and implementation

Urban local bodies- Planning Implementation

and implementation

Figure 1. Framework of SDG implementation in India

28



THE 30%
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = ~“massin
" S —

Two important pathways for the localization of SDGs include strengthening the implementation of the
goals and monitoring the progress. Gupta (2023) discusses five different frameworks that can be
implemented for the localization of SDGs in the Indian context namely sector gap action plan framework,
process re-engineering framework, inverted policy implementation flow framework, geographical
prioritization framework, and private sector-driven SDG framework. However, the flow of financial
resources and incentives to front-line workers are significant factors in ensuring the functioning of
localization initiatives.

Kawakito Jiro Technique

Kawakita Jiro technique or KJ technique is a creative problem-solving approach, a qualitative data analysis
tool, and a novel field research strategy (Scupin, 1997). It is a widely used socio-behavioral and attitudinal
method for individual and group decision-making processes. Derived from Japanese ethnographic
methods, the KJ technique is a participative qualitative research method that helps to get answers from a
group of several people in the same peer group with a large subject area experience. As a collective
participatory method, it is decentralized and non-hierarchical (Kunifuji, 2016). It also gives equal
representation by allowing everyone to express their views regardless of their political and personal
inclinations (Martin and Hanington, 2012). This method enables significant integration of miscellaneous
data that cannot be compared to each other (Iba, Yoshikawa and Munakata, 2017).

KJ technique includes four sequential steps. Color-coded cards are usually used while implementing the
KJ method. The first step is label-making which involves observation and expansive collection of data. Data
collection can be through different methods like brainstorming, ideation, fieldwork, etc. The data points
are individually written on color-coded cards and placed on a large sheet of paper. The subsequent step
is termed label grouping. Here the different data points obtained are classified and grouped into
categories. The grouping process needs to begin with smaller groups leading to a larger cluster signifying
a bottom-up approach. The grouping is based on the affinity of meaning captured by the data labels rather
than the resemblance of words. The process involves rigorous organization and reorganization of labels
into different categories. Labels that do not belong to any specific category are called lone wolves and can
be arranged during a higher level of organization. The next step is to name the group labels. Each category
of problem space is given a name which is usually a summarized title of the concept imbibed in it. The title
contains an abstraction of the concept or the problem category. The final step is to spatially arrange the
different categories and trace the relationship between various categories. The different categories are
thematically arranged, and problem space is visualized.

KJ method is an iterative process where the different labels are organized and reorganized to derive
patterns and meaning out of it. This method enables a scientific approach to qualitative data giving
realistic and objective conclusions. KJ technique has been extensively used as a planning and problem-
solving tool in different domains like education, management, and social planning in Japanese society
(Shimura, no date). It helps to bring together people thinking completely differently to handle questions
that can receive strong opinions and tough debates. As a less explored non-Western paradigm, the KJ
technique offers immense possibilities to capture the ground realities and make objective conclusions for
decision-making.
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The different facets of localization of SDGs including setting specific context-based goals and targets,
implementation strategies, and measuring the progress and impact assessment need nuanced ground-
level perspectives. The standpoints of various stakeholders bring rich data to enrich the decisionmaking
process. This study aims to bring qualitative data on local development issues and contextinspired
solutions through the collaborative work of local villagers as well as professionals to understand context-
specific issues hindering achieving SDG goals in the remote Thar Desert region in India.

Methodology

Data Collection

A qualitative survey experiment was conducted with randomly sampled 73 participants to help strategize
the localization of SDGs in Western districts of Rajasthan, India. These participants came from varied
domains, including academia, central government, state government, village heads, local villagers, NGOs,
and UN organizations. The participants were either located or working in these districts. These districts
include Jodhpur, Jaisalmer, Jhunjhunu, Churu, Sirohi, Naguar, Sri Ganganagar, Bikaner, Barmer, Pali, and
Hanumangarh. Fig 2 gives the map of the region included in this study.
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Figure 2. Map of the districts which were a part of the study

Each study participant was provided with two questions to think through the lens of their district or village
to identify a local development problem, provide a local solution, and propose an approach to attaining

the solution. The questions are as follows:
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e Question 1: How Panchayat Development Planning process can be strengthened through tools for
data analysis, costing methodology for planned activities, and prioritization of planned activities
with an equity approach?

e Question 2: How can the capacities of panchayats be developed through innovative approaches
for sustainable development?

Participants were given printed guidelines on the exercise in English and regional language along with
three color-coded sticky notes to write their observations for individual questions. The pink note was given
to note the problem, green for the solution, and yellow for the strategy to approach the solution. More
than 10 volunteers including faculties, PhD scholars, and project staff were involved in communicating
and assisting participants to work on this exercise. Besides, the participants were given almost a day to
think through the problems to capture the nuances of ground-level problems in a granular manner and
formulate their responses. However, the activity was conducted in a no-talking mode, and individual
responses and observations were analyzed as per the rubrics of Kawakito Jiro approach.

Data Analysis Protocol

A large set of qualitative data was obtained from the responses of research participants. Each of the 73
participants answered the two distinct questions. Further, each of them provided three observations on
effectively answering the two distinct questions with respect to their district of residence. The sticky notes
were carefully analyzed manually, and similar data points based on their meaning were grouped into
categories. All the sticky notes were analyzed carefully through multiple iterations to cluster them into
categories. Each category was an abstract of a certain problem or solution in a particular district. This data
was further quantified to draw inferences and similarities and differences between districts. Few
observations were endemic to specific regions and were hence not included in these categories and were
qualitatively analyzed. The data labels were mostly in Hindi along with a few English verbatims. All the
Hindi data labels were carefully translated into English by capturing the essence of the participants’
verbatims. This was followed by digitizing all the responses by entering them into a word document.

Results and Discussion

Based on the responses two significant themes include challenges in localization of SDGs and the feasible
strategies to combat these challenges and work towards the 2030 Agenda.

Challenges on Localization of SDGs: Observations from below

Governance issues

Out of 73 participants, 47 (approximately 65%) participants discussed concerns regarding local
governance. There are multi-dimensional issues regarding local governance discussed in detail. Graphs are
plotted against the number of responses received from different districts. A significant issue is the lack of
proper information and awareness on Gram Panchayat Development Plans (GPDP) including central and
state government schemes on development among the villagers. Some 22% of the participants pointed
out this pressing issue with it being more prevalent in Sri Ganganagar district. Graph 1 shows the graph
plotted between different districts and the number of responses on the issue.
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Figure 3. Lack of proper information on development schemes across districts

About 28% of the participants reiterated that illiteracy among the villagers is significantly affecting the
governance process. Addressing illiteracy becomes important to achieve goal 4 on quality education and
specifically target 4.1 on equitable primary education. llliteracy is prevalent not just among the villagers
but among elected panchayat representatives as well. Similarly, elective representatives are unaware of
sustainable development goals and their importance and hence do not work towards them. llliteracy
indirectly prevents villagers from accessing their welfare schemes and from providing accurate data to
measure progress. General illiteracy and digital illiteracy are more prevalent among women cohorts.
Similarly, there is inertia towards acceptance and adoption of new technologies among the villagers.
Graph 2 gives a glimpse of the districts where illiteracy is a shortcoming to achieving SDG goals.

Illiteracy among villagers

No of Responses
=

o“*o Districts

Figure 4. llliteracy as a problem in the localization of SDGs in different districts

Target 16.7 of Goal 16 discusses the need for representative and participatory governance at all levels.
The research shows a lacuna in local community participation constituting 18.75% of all the governance
issues. This is more evident in the case of women who seldom participate in Gram Sabha meetings and
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similar collectives happening at the village level. A participant verbatim is ‘GPDP plans are designed and
implemented by elected representatives without taking suggestions from villagers due to which village
development is not happening properly’. According to observations provided by participants, similar
systemic issues like corruption and lack of trust in the elected members also hinder community
participation. Graph 3 gives the intensity of this issue in various districts of the experiment. This is more
prominent in Jaisalmer district.
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Figure 5. Lack of community participation in different districts

Effective functioning at any institutional level requires coordination and communication between various
departments. The experiment has revealed the lack of collaboration between different departments at the
village level as a serious concern in achieving SDGs. The lack of digital infrastructure and skilled human
resources at the village Panchayat level is another issue. As per the observations by some respondents, one
officer is given the responsibility of 2 villages leading to overwork among the officials and a time lag in the
processes. Figure 6 represents the data obtained on the lack of coordination between the departments.
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Figure 6. Lack of resources and communication between departments across districts
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Lack of proper data on villages, improper beneficiary identification, and analysis of destitute and
marginalized people is another challenge concerning local governance. It is prevalent in districts like
Jaisalmer, Jodhpur, Barmer, and Pali. Figure 7 depicts the distribution of it across different districts.
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Figure 7. Lack of proper data across districts

Other issues include a lack of transparency in the governance process and a lack of social and financial
audits in Jodhpur and Jaisalmer respectively. Proper financial auditing as per participants implies proper
communication of financial decisions taken at the village level. Villagers feel that works undertaken at the
Gram Panchayat are dependent on Sarpanch and Gram Sevak and the voices of the public are subdued.
The officials do not give importance to collective decisions taken during general meetings and go by their
individual choices. Funds allocated by the government are not efficiently utilized. Similarly, the nexus
between the Sarpanch and local contractors at work affects the quality of work due to corruption.
Jaisalmer district is one among the 112 districts on the Transformation of Aspirational District Programme
where special emphasis is given to addressing intra-regional disparities on SDG goals. Addressing ground-
level issues on transparency and financial auditing is essential to achieve targets 16.5, 16.6, and 16.7 which
deal with reducing corruption, ensuring transparency, and inclusive and participatory decision-making.
Figure 8 gives a comprehensive understanding of various local governance issues in the study region.

B Lack of social and financial audit

5 W Lack of transparency
M Lack of proper data, analysis of data and beneficiary
identification
m Lack of digital infrastructure and
Communication between various departments
m Lack of local participation
llliteracy among villagers

\") o Lack of proper information and Knowledge about
& development schemes
<

=]

=

w

]

[

Figure 8. Compilation of governance issues
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Issues concerning village data

Data-driven policymaking is an effective strategy as it enables to making of decisions tailored to specific
needs and contexts thereby leading to efficient resource utilization. Data becomes a crucial component
in monitoring progress and impact assessment as well. The participants discussed different concerns
regarding village data. There is a lack of demographic and geospatial data on the village. The unavailability
of village data online is also a concern. Limited digital infrastructure and digital devices at the village
Panchayat level also contribute to the lack of real-time data. Also, few of the respondents communicated
a link between the illiteracy of the villagers leading to their reluctance to reveal data. Improper data
management and non-availability of data tracking and feedback options are determinant to assess the
progress of the schemes. According to respondents, proper data analysis is required to find the actual
need and target group to plan work accordingly. Figure 9 gives the different vertices of data issues.

Lack of real and proper
=
data
- Lack of digitalisation of
data at village level
o Lack of collection and time
to time updation of data
W [mproper data management

e Lack of proper data
analysis
- Lack of data tracking and
feedbacks
1 1 1

Figure 9: Issues concerning village data

Gender inequalities

Issues affecting targets of goal 5 on gender equality were revealed in the study. llliteracy among women
and inequalities in access to education are prevalent across the districts being studied. Higher education
is often restricted to girls, and they are forced into early marriages. This needs to be addressed to achieve
targets 5.1 and 5.3 on ending all kinds of discrimination against women and curbing early and forced
marriages respectively. Lack of a safe public environment for women is also a concern that hinders their
mobility and confines them to domestic spaces. Target 5.2 focuses on eliminating violence against women
in public as well as private spheres which needs to be prioritised in these regions. Besides, a pressing
concern is the lack of women’s participation in local governance and decision-making processes. A few
suggestions to resolve this include creating separate Mahila Sabha meetings to integrate them into
Panchayat functioning and also provide a platform for discussing women-specific problems. Another
suggestion is to motivate women to participate in Gram Sabha through RAJIVIKA or AJEEVIKA self-help
groups and as ASHA (Accredited Social Health Activist) workers. Digital illiteracy, and lack of awareness of

35



‘ ’.~ ': ...‘ %
-8
""”u nﬂ‘o@

THE 30(/’ ISDRS
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON
SUSTAlNABLE"D’EVELORMENT RESEARCH - =

health and menstrual hygiene, are also concerns that need to be addressed. Figure 10 depicts various
women-centric issues.

m Unsafe public spaces

u Lack of participationin
Governance

u Lack of awarness about
health

n Lack of education

u Digital illiteracy
Figure 10. Women centric issues
Region-specific issues

Few issues were endemic to certain districts. Due to the location of these districts in the desert region,
management of water resources is important. Sri Ganganagar district grapples with wastage and improper
management of water resources. Similar is the case of Jodhpur where water pollution of Jojari river is
affecting the animals and livestock population as suggested in earlier researches (Himanchal et al., 2021;
Meena, 2022). Jhunjhunu district faces issues in the proper harvesting of rainwater as well as issues in
solid waste management. Targets 6.1, 6.3, 6.5, and 6.6 on ensuring the availability of water for all, reducing
water pollution, integrated management of water resources, and restoration of natural water sources
need to be prioritized in these regions. Drug addiction among youth is common in certain pockets of the
Jodhpur district also needs attention.

Possible Strategies for Localization of SDGs

Three key areas to create a ground-level impact on local developmental policies included employing
effective information dissemination strategies, upskilling communities, generating employment
opportunities, and creating a strong collaborative institutional ecosystem by integrating different
stakeholders.

Strategies for information dissemination

Ensuring the dissemination of proper and accurate information to all the villagers was an inevitable
requirement in these locations. Increasing awareness about GPDP plans and other development schemes
and creating transparency are important steps towards good governance. Thirty-eight percent of the
participants emphasized the need to focus on information dissemination and 53% of them emphasized
the need for bringing digital interventions. Developing and deploying a mobile phone application in
regional languages with a simple user interface would be one such method. Contacts of all primary
stakeholders need to be made available in the app enabling villagers to reach out. Forming an active
community of villagers using a mobile application or WhatsApp group for villagers to help each other is
suggested. Utilizing the communication possibilities of social media by creating social media pages
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catering to specific villages is another strategy. Websites on important aspects like organic farming, water
management, and healthy and nutritional lifestyle need to be created in regional language and shared
with villagers. Language becomes an important parameter for effective communication and hence priority
should be given to regional languages. Organizing training and workshops by experts is also preferred by
42% of study participants. Figure 11 is a representation of the responses received.

B Nukkad Natak/Drama
Mobile Application

¥ Social media

®\Website

®WhatsApp Groups

®Training and workshops

Figure 11. Strategies for Information Dissemination

Employment generation

Creating livelihood opportunities and modifying existing livelihood strategies stands as a viable solution
to increasing the overall quality of life of the villagers. This aligns with target 10.1 on working to increase
the income of the bottom 40%. This includes investing in upskilling the communities as well as creating
education and skill development centers at the village level. With many artisan communities in these
regions increasing village market connectivity and enhancing handicraft business possibilities through
online platforms is required. Teaching primary data analysis and similar technical courses to children in
village will help them fetch industry jobs. Technical institutions like Kaushal Vikas Kendra need to be
created to provide training. Girls in the village with 12th-standard education can be given training in
e-governance so that they can contribute to the workforce. These initiatives will contribute to achieving
targets 4.3 and 4.4 on ensuring vocational education and skills for employment. Imparting innovations
and sustainable technologies to increase agriculture yield is also important. Figure 12 shows the different
suggestions to generate employment.

B Teaching digitalisation
and data analysis skills

B Networking business

g Creating skill
development centre at

B Proper implementation
of NAREGA

Number of Responses

Innovation in agriculture

Creating proper village
Suggestions for Employment to market connection

Figure 12. Employment Generation Strategies
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Institutional Interventions

Multistakeholder participation has been emphasized to achieve the localization of SDGs aligning with Goal
17. Integration and collaboration between central and state government schemes might be beneficial for
the village communities. Of the total, 41% of the participants asserted that government interventions
with different schemes like the Unnat Bharat Abhiyan (UBA) scheme of the Government of India (Ministry
of Education) need to be encouraged and expanded. Another inevitable intervention is to formulate
proper rubrics to quantify development indicators as per the location. This needs to be based on surveys
by different organizations like the Indian Council of Social Science Research, UBARCI (Regional
Coordinating Institute), government agencies, etc. Various stakeholders should be mandatorily invited to
develop Gram Vikas Yojana for villagers. Rural internships where college-going students are assigned to
work in a village context for limited periods could also contribute to village development. Bringing NGOs
and SHGs to work on par with the village development schemes is the next alternative. Figure 13 provides
an overview of the suggestions for multistakeholder collaboration.

m Increasing government
interventions

Surveys by different
organizations

Integrating state, central and
M international institutions

S Integrating SHGs and NGOs

Figure 13: Institutional Interventions
Conclusion

Discourses on SDGs as well as goal 17 discuss the importance of multistakeholder partnerships in
achieving the targets of the 2030 Agenda. A nuanced ground-level perspective from multiple stakeholders
including the local communities brings a wealth of data to guide goal setting and impact assessment. This
qualitative survey experiment was an initial step in this direction to bring various stakeholders to help
design strategies and set priorities for achieving SDG goals in the remote Thar Desert region of Rajasthan,
India. The region grapples with multiple local governance issues, structural inequalities due to caste and
gender differentials, and a lack of proper digitalization. Lack of proper information and awareness on
Gram Panchayat Development Plans (GPDP) and other government interventions for local development
needs intervention. The lack of organized and updated village demographic and geospatial data and its
unavailability to identify actual beneficiaries of the development schemes adversely affect the region. The
community also felt disinterested in participating in local governance due to differences in political
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groups, differences amongst caste groups, corruption, and experiences of their voice not being heard and
considered in the decision-making process. llliteracy among the villagers, elected representatives and
panchayat level office bearers curb the evolution of much-required policy decisions from Panchayat sub-
committees. The lack of human resources at the village level who are skilled to deliver developmental
action is also a concern. Besides, the lack of livelihood opportunities, and educational infrastructure was
a major observation in the different districts of Western Rajasthan. Similarly, there is limited digital
infrastructure availability at the village level further accentuating the digital inequalities faced by these
already spatially marginalized locations.

A multivariate analysis was inevitable to discuss and confirm the correlations between different
governance issues observed above in Figure 7 and Figure 8. The line plot of eigenvalues while studying
principal components in the study is provided in Figure 13. From this plot, the principal components
namely ‘Lack of proper information and knowledge about development schemes’, ‘Illiteracy among
villagers’, and ‘Lack of community participation’ have an Eigenvalue of more than 1. Therefore, these three
parameters are enough to explain about 80% of the influence on the results of the study here.

!u,r-. 4.0

Coamparat hauntes

Figure 14. Scree Plot for assessing the most important variables of this study

It is found that ‘lack of local participation’ diverges from the variable of ‘lack of proper information and
knowledge about development schemes’. This means that even though local participation occurs, the
knowledge of the developmental schemes of the governments is not discussed in those gatherings.
Similarly, from Figure 15, the ‘lack of digital infrastructure’ at the village level is found to be positively
correlated to the ‘lack of proper data, analysis and beneficiary identification’. This also supports the first
component of less knowledge amongst village residents on government development schemes due to less
effective communication technology provisioning, probably due to the dilapidated digital infrastructure
in the villages of Rajasthan. Figure 15also supports the fact that non-penetration of development schemes
in the villages is also the reason for low literacy in these locations, especially among women in these
communities.
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Figure 15. The Loading Plot of different parameters in governance

Further women-centric struggles include a lack of safe public spaces and infrastructure, unavailability of
water resources, early marriages, and illiteracy including digital illiteracy. Low job availabilities within the
village or block level for the level of education, as well as local government interventions to understand
these concerns from the perspective of villagers, need interventions. Further Graph 13 confirms that less
transparency in administrative processes limits the dissemination of information on development
schemes which may indirectly hinder the educational aspirations of the individuals in the society.

Limitations and further scope: There were an unequal representation of research participants from
different districts which may have influenced the data. As a qualitative research strategy was employed it
is impossible to eliminate minor chances of biases. However, the study was able to capture the
granularities of groundlevel issues to guide the localization of SDGs. A field study with focus group
discussion and similar experiments with the villagers and the Panchayat level representatives can further
guide the goal-setting process. The implications of this bottom-up qualitative study with multiple
stakeholders with first-hand experience in these local regions also unveil a feasible methodology to set
the direction for the localization of SDGs at the village level in low- and middle-income countries.
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The Current State of Models Covering the Sustainable Development Goals and Planetary Boundaries
Teun Kluck?, Prajal Pradhan?
IRUG, Groningen, Netherlands

Abstract

The sustainable development goals (SDGs), adopted by the United Nations, are widely used as a
framework to transform our world towards sustainability. However, countries are not on track to achieve
them by 2030. The SDGs are important in themselves, but achieving them might be insufficient for long-
term sustainability. To achieve long-term sustainability, we need to stay within the planetary boundaries
(PBs) and avoid dangerous environmental tipping points. Therefore, we need to know the consequences
of underachieving the SDGs on the PBs. So far, there are no models that include all SDGs and PBs. Such
holistic models are necessary for the scenario analysis of sustainable development. Therefore, we have
the following questions to answer. How are the SDGs linked to the PBs? What is the state of art of models
including SDGs and/or PBs?

We will answer these questions by doing a systematic literature review on the current state of system
models, covering at least some of the SDGs and PBs. In this review, we search for papers that include
terms on SDGs or PBs and terms on modelling or simulating in two databases: Web of Science and Scopus.
For example, for Web of Science we use the following search: Sustainab* AND (SDG* OR "sustainable
development goal*" OR "planetary boundar*") NEAR/10 (~model* OR ~simulat*). For this search, Web of
Science provides a list of 813 articles. We do a similar search in Scopus. Next, we select the relevant papers
from this list by reading the titles and Abstracts.

With the outcome of the systematic literature review, we write a report on the relations between SDGs
and PBs and we make a clear overview of the current state of models about sustainable development
which are used for simulating SDGs and/or PBs. Also, we tell which models are most promising to cover
all SDGs and PBs. We expect to find an integrated assessment model to be the most suited candidate to
expand. We expect that there is already a wide range of models relating SDGs to planetary boundaries
covering climate change, but that the other PBs are related to SDGs less.

In this systematic literature review, all SDGs are included. The research contributes to the conference as

we investigate the relation between SDGs and PBs. This result is useful for the relation between the
achievement of the SDGs by 2030 and sustainability afterwards.

43



THE 30"
ANNUAL INTERNATIONA

SUSTAINABLE DEV

-

=

1c. Assessing Sustainability

44



THE 30
ANNUAL INTER

SUS'I;AINA Lt

NAL CONFERENCE OF TSDRS ON
: L;%NT RESEARC H:: ;t

Abstracts

45



v -

THE 30"
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = s
o — .

Submission ID: 4

Mapping SDGs Priorities: Localising SDGs, Analysing Interactions, and Crafting Sustainability Solutions
Reihaneh Bandari?, Enayat Moallemi?, Alfred Deakin, Brett Bryan?
IDeakin University, Melbourne, Australia. 2CSIRO, Melbourne, Australia

Abstract

The United Nations 2030 Agenda offers a comprehensive framework for global sustainability through its
Sustainable Development Goals (SDGs), encompassing a wide array of societal, economic, and
environmental aspirations. Yet, the successful localisation and implementation of these goals demand an
intricate understanding of their multifaceted interactions, recognising both synergies and trade-offs that
manifest at local levels. In our in-depth study situated within the Goulburn-Murray region of Victoria,
Australia, we embarked on a rigorous exploration to align global SDGs with local imperatives. We
conducted a detailed analysis to identify the most important SDGs and their targets that are relevant to
the specific challenges and opportunities in the region. Through meticulous research, we pinpointed five
overarching SDGs of heightened relevance: clean water and sanitation (SDG 6), agricultural activities (SDG
2), economic growth (SDG 8), climate action (SDG 13), and life on land (SDG 15). Within this localised
framework, our investigation revealed a complex tapestry of 307 potential interactions among these
prioritised SDGs and their associated 45 targets. Fascinatingly, a significant 41% of these interactions
exhibited synergistic relationships, amplifying the potential benefits when pursuing multiple goals
simultaneously. However, a discerning 6% revealed trade-offs, signalling areas where concerted efforts
might inadvertently hinder progress in other domains. Notably, our findings underscored the intricate
balance required, particularly emphasising the repercussions of unsustainable agricultural practices on
crucial facets like water resources, environmental integrity, and the foundation of sustainable economic
growth. Moreover, the Goulburn-Murray region isn't immune to global uncertainties and evolving
dynamics. Factors such as climate change, fluctuating agricultural commodity markets, evolving
international trade landscapes, and progressive water policy reforms introduce layers of complexity for
agriculture and the local economy. These uncertainties could potentially thwart the region's strides
toward SDG attainment, necessitating adaptive strategies and robust policy frameworks. Drawing from
our comprehensive analysis, we accentuated actionable policy solutions designed to harness synergies
effectively while mitigating identified trade-offs. For instance, initiatives targeting SDG 13 (climate action)
and SDG 15 (life on land) showcased predominantly synergistic co-benefits, presenting avenues for
integrated planning and execution. Conversely, our insights illuminated areas of caution, particularly
around SDG 2 (agricultural activities) and SDG 8 (economic growth), where proactive measures are
imperative to circumvent adverse outcomes stemming from unsustainable agricultural practices. In
conclusion, our research underscores the paramount importance of holistic, context-specific analyses
when navigating the intricate landscape of SDG localisation. By unravelling the intricate web of SDG
interactions within the Goulburn-Murray region, we offer beneficial insights for policymakers,
stakeholders, and communities. While our findings are deeply rooted in this specific context, the
methodological approach we've pioneered holds promise for broader applicability. It furnishes
stakeholders across diverse locales with a replicable blueprint for dissecting SDG interactions, fostering
policy coherence, and advancing sustainable development agendas tailored to unique regional nuances.
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Integrating Stakeholder Perspectives in Assessing Sustainability of Agriculture Water Management
Practices

Bishal Dahal!, Tamara Avellan'?, Ali Torabi Haghighi?, Bjérn Kléve!

IUniversity of Oulu, Oulu, Finland. 2UNU-CRIS, Bruges, Belgium

Abstract

One of the biggest challenges in agriculture is meeting the growing demand for food while managing
limited water resources. This issue exists globally and at the farm level, driven by limited water availability
and declining water quality, fragmented governance structures, limited stakeholder collaboration,
cultural values, and diverse economic conditions. Different solutions have been developed to encourage
a shift towards sustainable land and water management, including the appropriate construction policies,
user- and environment-friendly designs, and smart and innovative water technologies. Among these,
smart technologies are increasingly used for efficient monitoring, optimization, and forecasting,
supporting environmental sustainability. They’ve also made jobs more attractive (economic sustainability)
and boosted digital literacy (social sustainability) However, there are concerns that the innovative
technologies are technically complicated, economically expensive, and limited to certain groups of
farmers and may not consider passive stakeholders. Hence, it is crucial to analyze these technologies in
terms of sustainability, innovation, operational capacity, customer-centricity, and their impact on the
transformation of agricultural activities both now and in the future. A rapid ethnographic field visit and
semi-structured key informant interview were conducted with different groups of stakeholders from
Canale Emiliano Romagnolo (CER) in Italy and Seeland, Switzerland. The aim was to study the status of
current water management practices in farms and obtain the stakeholder’s perspective regarding the
sustainability of innovative water management technologies like 'remote sensing pipelines and integrated
physically based terrestrial system models’. Our study found that current water management practices
were ‘environmentally’ sustainable with technically advanced water management systems, but there is a
need to reconsider social sustainability by creating room for involvement and collaboration of diverse
groups of stakeholders and economic sustainability by enhancing market mechanisms. We also observed
positive attitudes toward using innovative technology; however, concerns were raised about its use in
terms of technical complexity, reliability, and prices. Our study highlights the importance of creating
management systems that enable decision-makers to engage with a diverse group of stakeholders to
achieve the sustainable transformation of agricultural water management activities. Such systems can
streamline policy formulation and implementation, considering the concerns of stakeholders at the farm
level. The research primarily focuses on the sustainability of water management in agriculture, with an
emphasis on innovative technologies for efficient water management and incorporating input from
stakeholders. This research primarily addresses SDG 6 - Clean Water and Sanitation (Target 6.3, 6.4, and
6. b), as well as SDG 2-Zero Hunger (Target 2.3 and 2.4). The impact of this research extends beyond
agriculture to food, water availability, and climate change, making it relevant to the conference's theme
of “...sustainable livelihood.” Additionally, the research addresses the concerns of “... stakeholders to
assess and report sustainability issues,” aligning with the theme of” Sustainability and Science".

Keywords: Sustainability, Water policy, Innovative solutions, Stakeholders, Climate change
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Discourse Workshop on Proposed Ground Rules for Full Cost Accounting Methods for Product
Sustainability Assessment: How Can We Ensure Valid Estimation of Hidden Costs of Products?

Walter Vermeulen?, Erik Roos Lindgreen?

ICopernicus Institute of Sustainable Development, Utrecht University, Utrecht, Netherlands. ?Roos
Sustainability Research, Amsterdam, Netherlands

Abstract

Many environmental and social impacts in product’s value chains are currently unaccounted for in the
price of products. Several methods exist to calculate both the pressures of such impacts, as well as their
monetization. These approaches are named Trueprice, TruCosts, Sustainable Value, True Value, Oiconomy
Pricing, hidden price etc. In the context of live cycle assessment (LCA), expressing environmental and
social impacts in monetary terms allows for aggregation and easier communication. Many methods for
monetization exist, with fundamental differences in their underlying monetization approach, accuracy,
availability and application. Several scientific and consultancy initiatives have contributed to this
development by introducing monetization methods that also use different methodologies. In a recently
published article, we reflect on the differences between such existing methods. The scope of these
methods is very diverse, while underlying theoretical and methodological choices are not always
transparent. This creastes risks of greenwashing. Based on our review, we have proposed four exploratory
ground rules for full cost accounting methods. These are:

1. Be consistent, explicit and comprehensive in the selection and framing of the sustainability domains
and the impact pathways for each.

2. Be consistent and explicit in justifying the choice for monetary valuation methods and respect the
time dimension distinction (costs related to either before or after the activity of production)

3. Be consistent and explicit in justifying the inclusion of positive externalities and refrain from summing
negative externalities and positive externalities.

4. Be fully transparent about which monetary valuation coefficients and data sources are used.

After publishing the article, we have started an online discourse with scholars in this field. We will share
the preliminary results and continue this discourse during the workshop in Nepal with the attendants. The
results of this discourse will be published after the conference.

e The full article is published at: https://doi.org/10.1016/j.indic.2023.100275

e You are invited to join the online discourse at: https://www.linkedin.com/groups/12862281/

e |SDRS member have been invited to this discourse in ISDRS Q3 Newsletter 2023
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Invitation to the Open Science Agenda on Full Cost Accounting with the Oiconomy Pricing Approach
Walter Vermeulen?, Sjors Witjes?, Pim Croes!

ICopernicus Institute of Sustainable Development, Utrecht University, Utrecht, Netherlands. ?Institute for
Management Research, Radboud University, Nijmegen, Netherlands

Abstract

The recently implemented European legislation on sustainability and value chain transparency (CSRD,
CDD) leaves companies with the need for monetization of environmental, social and economic impacts of
their processes and products. Several scientific and consultancy initiatives have responded to this need
by developing monetization methods. These methodological approaches aimed at determining the
‘hidden price’ have names like Trueprice, TruCosts, Sustainable Value, True Value, Oiconomy Pricing, etc.
A recent review showed fundamental differences in their underlying monetization approach, accuracy,
availability and application (Roos Lindgreen and Vermeulen 2023).

In this paper, we focus on recent experiences with piloting Oiconomy Pricing. The methodology is aiming
at a valid, fair, inclusive, and up-to-date representation of the real price of products. It addresses all
sustainability aspects (Planet, People and Prosperity) and visualizes these aspects for the entire value
chain of products or services. It assesses these aspects based on the actual actions of the parties in the
value chain and it translates the data on the actual actions of these parties in the value chain into the
costs necessary for the prevention of the negative consequences for nature and society, as described in
the United Nation’s Sustainable Development Goals. Eight different case studies have been conducted
with the pilot version of the method. In these cases, end-producers of various types of products and their
suppliers, together with academic researchers applied the Oiconomy Pricing method at the company
level. Based on this, we analyse the need for further improvement and implementation of this form of
full-cost accounting and opportunities for value-chain collaboration.

Based on these experiences, the Oiconomy Pricing Foundation has elaborated an Open Science agenda
for further improvement of this methodology. During the presentation of this paper, we will discuss how
scholars around the globe can contribute to the further development and application of the Oiconomy
pricing approach.
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Just Transition and Stakeholder Perspective: A Focus on South African Employees within Coal Industry
Nthabiseng Mashula?, Lazarus Chapungu?, Godwell Nhamo!
IUniversity of South Africa, Pretoria, South Africa

Abstract

As global efforts to mitigate climate change intensify, the coal industry faces unprecedented challenges,
necessitating a transition towards sustainable alternatives. Despite its significant contribution to
greenhouse gas (GHG) emissions, coal has contributed to job creation for many people across the globe.
Meanwhile the South African coal sector transitions to a net-zero carbon economy, massive effects on
jobs are anticipated. The alternative jobs from the green economy may provide lower wages and lower
levels of responsibility, resulting in employees losing their professional pride, socioeconomic status, and
personal identity. Taking into consideration that, if the implementation process of the coal phase-out is
not carefully executed through robust and context-based policies, programmes, and plans, it could result
in increased social and economic commotions. Which is why this study is assessing the readiness and
preparedness of important stakeholders (coal sector employees) in South Africa. This was achieved
through investigating their awareness of the concept of just transition, understanding the perceived
impacts, and response mechanism in place for a smooth and equitable transition. Employing a non-
parametric quantitative approach, data was collected through surveys targeted to key employees within
the coal value chain. Such included coal company employees, transport employees and major coal
consumer’s employees. The preliminary findings reveal that just over a half of total respondents (53%)
are aware of just transition, however with very little level of familiarity with the concept. Suggesting that
they have heard of just transition, yet with little understanding of its complexities. Nevertheless, most
respondents indicated that instead of leaving their jobs in mining coal they would rather transition to
mining other minerals. Notably, very few respondents (6%) indicated that they have been exposed to
reskilling and upskilling programs. According to employees among many identified impacts job losses were
the most prevalent impact of transition, followed by economic restructuring, increased poverty, and
inequality, respectively. The study therefore recommends the following: 1) promoting and supporting
upskilling and reskilling programs tailored to the needs of the affected. 2) More research on
comprehensive impact assessment associated with transition that includes, income stability, potential
changes in living standards, and migration issues. 3) More targeted awareness programs and training
sessions to educate employees about the concept of just transition, its benefits, and challenges.

Keywords: Just transition, awareness, coal employees, impacts
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Methodological Approaches for Developing Inter-Scale Participatory Sustainability Indicator Systems
Oscarina Martins?, Sandra Caeiro?
IUniversidade Aberta, Porto, Portugal. ?Universidade Aberta, Lisboa, Portugal

Abstract

Sustainability indicator systems (SIS) are playing a central role in assessing and reporting sustainability
performance at different levels. They are a key topic of discussion in both academic and practical circles,
as their development presents a significant challenge. Given the multifaceted nature of sustainability and
the complexity of the SIS, methodologies for its measurement are crucial. In this regard, diverse
approaches and methodologies are being used to integrate the various dimensions of sustainability within
a framework built upon a set of indicators.

This study aims to evaluate the development of inter-scale participatory sustainability indicator systems
(SIS) through a literature review. This includes analyzing the methodologies employed and identifying
areas for future research. Inter-scale participatory SIS offer a more comprehensive picture of
sustainability, empower stakeholders because their participation is crucial for defining SIS, reflecting a
variety of needs and priorities and it considers different levels, like families, communities, cities, regions
and countries allowing not just the understanding of the interconnection between scales but also
fostering collaboration for better sustainability outcomes.

The emphasis here lies on identifying innovative methodologies that incorporate participatory processes
within SIS development. The preliminary results show that inter-scale participatory SIS are a relatively
under-addressed area of research. Furthermore, the inter-scale dimension often only considers two
levels, such as, regional and local or national and regional.

Participatory methodologies tend to follow a similar pattern: starting with existing indicators (e.G, UN

Sustainable Development Goals) and then engaging stakeholders through surveys, online platforms,

workshops, focus groups, or expert panels to refine the indicators. Future research will face some

challenges:

e Develop innovative methodologies that move beyond existing indicator sets and incorporate novel
data sources;

e Explore the relationships between different levels to improve the effectiveness of collaborative
sustainability efforts;

e Ensure fair representation of stakeholders across scales;

e Build capacity for meaningful participation by developing skills and knowledge among stakeholders;

e Address the challenges of data collection and normalization, which require expertise and time.

Overall, this is a promising area of research. The methodological approaches used in SIS based on

participatory approaches are fundamental for an appropriate development of these systems and have the
potential to significantly improve sustainability assessment and action.
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Global Actions towards Climate Action Goal (SDG 13): A Bibliometric Review
Shailendra Singh!, Seema Sharma?
Indian Institute of Technology Delhi, New Delhi, India

Abstract

Climate change is a pressing challenge the world is facing currently (Glaser, J. et al., 2016). It is rising, and
mitigation efforts at all scales are not sufficient (Creutzig et al., 2018; Grubb et al., 2022). Therefore,
climate action is imperative in tackling the urgent and unavoidable challenges posed by climate change
on the environment, economy, and society and securing a sustainable future for our planet and future
generations (Markowitz & Shariff, 2012). This study aims to study the global climate action goal of SDGs,
i.e., SDG 13 by doing a bibliometric review of the scientific research documents produced on SDG 13. This
study uses the pre-generated query string related to SDG 13 to fetch bibliographic data from Scopus. Pre-
generated query strings for all the SDGs are provided by Scopus itself (Maxime et al., 2023). VOSviewer
and Biblioshiny (R-Studio) software tools are used for data analysis. These tools are apt, user-friendly, and
free from coding (Aria & Cuccurullo, 2017; Markscheffel & Schroter, 2021). This study uses performance
analysis and relationship analysis techniques, which are very common in bibliometric studies.
Performance analysis uses publication count, citation count, CiteScore, h-index, SIR, SNIP, NIR, QS ranking,
and number of fundings as metrics. Bibliographic coupling, three-field plot, and keyword co-occurrence
are used for productivity and relationship analysis of different research elements (e.g. journals, authors,
affiliations, and countries) (Donthu et al., 2021). This study presents an idea to researchers and
policymakers about the current state of research related to SDG 13 (climate action) and about future
research scope. Policymakers can get insights from this study for policymaking. Researchers can also take
up similar bibliometric studies for other SDGs. Along with performance and relationship analysis, other
enrichment techniques, such as exploratory factor analysis (EFA), hierarchical clustering, island algorithm,
etc., can be used for similar kinds of studies (Donthu et al., 2021). Artificial intelligence (Al) and machine
learning (ML) can be used for more comprehensive results. Like other studies, this study, too, has
limitations. Data and outcomes related to Scopus database are dynamic due to the continuous addition
of research documents.

Keywords: Climate change, Climate action, Bibliometric review, Pre-generated query, Bibliographic coupling,
Keyword co-occurrences, Three-field plot.
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Statistical Variability of LCA Results Using Regionalized and Representative Inventory Data: The Case of
Olive Production in Italy

Giuseppe Saija!, Giovanni Mondello!, Teresa Maria Gulotta?, Roberta Salomone?, Patrizia Primerano?
IUniversity of Messina, Messina, Italy

Abstract

Life Cycle Assessment (LCA) is one of the most adopted methods for assessing the potential environmental
impacts associated with the life cycle of agri-food products and related agricultural practices. Despite this,
there is a common consensus among scholars on the need for site-specific Life Cycle Inventories (LCls)
that should be as much as possible representative of the investigated agri-food system. In this regard, the
Research Projects of National Interest (PRIN) 2017 “Promoting Agri-Food Sustainability: Development of
an ltalian LCI Database of Agri-Food Products (ILCIDAF)” aimed at developing Italian regionalized
databases including representative LCls for four agri-food products, to be used in LCA studies, i.e., cereal
and pasta, wine, citrus and olive oil. The aim of this study is to analyse the statistical variability, among 19
Italian regions, in terms of Life Cycle Impact Assessment (LCIA) results that may occur using inventories
that are representative of each region. Results show high variability among the 19 Italian regions in all the
impact categories investigated. In particular, the coefficient of variability ranges from 43.87% in climate
change to 49.75% in eutrophication (freshwater). The highest variability, in all the analysed impact
categories, emerges for ferilizers and diesel production, and direct emission to air.

Introduction

Agri-food productions are responsible for high environmental impacts, accounting, globally, for onethird
of anthropogenic greenhouse gas emissions, 70% of water use and 90% of deforestation. Agricultural
activities also contribute to 70% and 50% of terrestrial and freshwater biodiversity loss as well as they
cause land degradation (UNCCD, 2022). Furthermore, the World population is expected to reach 8.6 billion
people in 2032, causing a yearly growing demand for food products for about 1.3% (OECD and FAO, 2023).
This may result in further environmental issues mainly connected to agricultural practices implemented
for food production.

Life Cycle Assessment (LCA) is considered the most suitable and adopted method for assessing the
environmental impacts related to agricultural processes and food production (Notarnicola et al., 2017).
Indeed, LCA is a standardized method that allows the assessment of the potential environmental impacts
associated with a process, product, or service throughout its whole life cycle, from raw material extraction
and processing, through manufacturing, transport, use and end-of-life (Guinée, 2002). According to the
ISO 14040:2006 standard (ISO, 2006), the LCA framework is characterized by four iterative phases, i.e., 1)
Goal and scope definition; 2) Inventory analysis; 3) Impact assessment; and 4) Interpretation. With specific
regard to the Life Cycle Inventory (LCl), various scholars highlighted the need to collect and use data that
are as much as possible representative of the investigated system (Notarnicola et al. 2022; Frischknecht
et al., 2019). Indeed, the use of site-specific data would improve the representativeness and reliability of
the LCA outcomes. This is particularly true for the agri-food sector, in which agricultural activities and food
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processing may strongly vary among different geographical contexts. Indeed, technological, biological,
and environmental factors characterise each agri-food system and the related production processes
(Liliane and Charles, 2020), thus requiring sitespecific and representative data for LCA practitioners. In this
context, the Research Projects of National Interest (PRIN) 2017 “Promoting Agri-Food Sustainability:
Development of an ltalian LCI Database of Agri-Food Products (ILCIDAF)” had the scope of developing a
database, to be used in LCA studies, including LCls datasets representative and regionalized for the Italian
context, and related to four agrifood products, i.e., cereal and pasta, wine, citrus and olive oil. The ILCIDAF
database (ILCIDAF, 2024), which includes 924 datasets, has been developed using both primary sources
directly collected through questionnaires and direct interviews submitted to agri-food companies and
secondary data obtained through statistical databases, agricultural handbooks and scientific literature
related to the Italian context.

Starting from the ILCIDAF database, this study aims to assess the potential environmental impacts related
to agricultural practices implemented for olive production among 19 Italian regions —i.e., Abruzzo (ABR),
Apulia (APU), Basilicata (BAS), Calabria (CAL), Campania (CAM), Emilia Romagna(EMR), Friuli Venezia Giulia
(FVG), Lazio (LAZ), Liguria (LIG), Lombardy (LOM), Marche (MAR), Molise (MOL), Piedmont (PIE), Sardinia
(SAR), Sicily (SIC), Tuscany (TUS), Trentino Alto Adige (TAA), Umbria (UMB) and Veneto (VEN) — through
the application of the LCA method. In particular, the scope is to investigate the statistical variability,
among these regions, in terms of Life Cycle Impact Assessment (LCIA) and to point out the importance of
using inventories that are representative of specific regional contexts.

Literature Review

Various commercial and non-commercial LCA databases are available for practitioners involved in the
analysis of agri-food systems. Some of these databases are specifically related to the agri-food sector,
such as Word Food LCA Database (WFLDB) (Nemecek et al., 2019), Agribalyse (Koch & Salou, 2020) or Agri-
footprint (Blonk Consultants, 2014), while others include data related to multiple sectors, such as
Ecoinvent (Frischknecht et al., 2005). In addition, despite some LCA databases being proposed in order to
cover a specific national context (e.G, Agrybalise for France), most of them include multigeographical
boundaries, from World to national level, but none focus on a regional context.

The article proposed by Mondello et al. (2022) highlighted that Ecoinvent is mostly used as a standalone
database or in combination with other databases in studies in which the agri-food sector and, in particular,
the olive oil supply chain, are evaluated through the LCA method. Indeed, LCA practitioners commonly
require the use of secondary data through dedicated databases, when foreground data are not available.
Despite Ecoinvent being considered one of the most well-known and exhaustive databases, including
more than 20,000 datasets related to various materials, energy sources and processes (Ecoinvent, 2024),
it may lack geographical representativeness for data related to agri-food systems. Indeed, with specific
regard to olive oil production in Italy, Notarnicola et al. (2022) pointed out that only one dataset is focused
on the agricultural processes (i.e., olive production) related to this supply chain, including 70 data among
inputs and outputs, of which only 4 are specifically related to Italian boundaries. In this context, the use
of LClI datasets that are non-representative nor regionalized for a specific geographical context may lead
to biases and uncertainty in the results obtained through the LCIA phase in LCA studies focused on olive
or olive oil production as well as on the agri-food sector in general. Thus, the study here proposed has the
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scope of highlighting the need for inventory data that are able to capture the different factors affecting
agricultural processes and related products among various geographical boundaries.

Methodology

In this section, the four methodological phases included in the LCA framework (I1SO, 2006) are reported,
describing its implementation in the investigated olive production systems in 19 Italian regions.

Goal and Scope Definition

The goal of this study is to assess the potential environmental impact related to olive production in 19
Italian regions. In particular, a hotspot analysis is performed in order to understand which inputs, outputs
or processes are responsible for the highest environmental impacts among regions. Then, a statistical
analysis is applied to LCIA results, to point out the grade of variability occurring between regions in terms
of environmental impacts, depending on the use of representative and regionalised data. In addition, the
statistical variability is also investigated by comparing the LCIA results obtained using the ILCIDAF datasets
related to each region and the sole dataset included in Ecoinvent, to be considered as representative of
the ltalian average olive production. The functional unit (FU) selected for carrying out the analysis is
represented by 1 kg of harvested olives. This FU is chosen according to the study of Notarnicola et al.
(2017), by which mass-based FUs emerged as the most adopted among LCA studies related to the agri-
food sector. System boundaries follow a cradle-to-distribution approach (figure 1), In particular, all the
processes involved in olive production are included, specifically soil management, irrigation, fertilisation
and pest control, pruning and harvesting. In addition, transport activities of inputs to the farm and olives
to the olive mill, as well as waste treatment are also included. Cut-off criteria include the production of
capital goods (i.e., machinery, equipment and infrastructures).

Fertilisers

SOIL MANAGEMENT
Pesticides

Emissions to air,
water and soil

Packaging IRRIGATION

Lube oil FERTILISATION AND

PEST CONTROL

TRANSPORT

Diesel Waste

management

PRUNING
Electricity

Water HARVESTING

(0] W A" O

SYSTEM BOUNDARIES

Figure 1. System boundaries of the investigated olive production system.
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Inventory Analysis

To pursue the scope of this study, the LCl is built using data from the ILCIDAF database. In particular, data
related to olive production in the 19 Italian regions are obtained using datasets developed from secondary
sources that are specifically related to each geographical context. Indeed, data related to the average
olive yields, to which all the inputs are normalised, are obtained through ISTAT (2021) considering the
timeframe between 2015 and 2020. Data for fertilizers (nitrogen, phosphorus pentoxide, and potassium
oxide) and pesticides (copper and Maconzeb) are gathered from the Guidelines for Integrated Production
(GIP) available per each of the investigated regions (GIP, 2021). In addition, data related to irrigation
processes (electricity and water) and machinery and equipment use (diesel and lubricating oil) as well as
on packaging for chemicals are respectively collected by Ribaudo (2017) and Ecoinvent 3.9 database
(Moreno Ruiz et al., 2022). Regarding the outputs, secondary sources are also used for modelling waste
management processes related to lubricating oil (CONOU, 2022), packaging (EC, 2021), and pruning
Ribaudo (2017). Direct releases to air, water and soil are calculated using specific emission estimation
models available in the international scientific literature (e.G, Notarnicola et al., 2023; Zampori and Pant,
2019, etc.). Further information about data collection and calculation adopted for olive production in the
ILCIDAF database are reported in Saija et al. (2024). Background data associated with the production of
inputs and waste treatment processes are obtained using the Ecoinvent 3.8 database (Moreno Ruiz et al.,
2021). An overview of inputs and outputs included in the ILCIDAF datasets related to the 19 Italian regions
is reported in Table 1.

Table 1. Overview of inputs and outputs for olive production included in the ILCIDAF database

Macro-category Input/Output Unit Data source
Nitrogen kg GIP, 2021; Moreno Ruiz et al., 2021
Fertilizer Phosphorus pentoxide kg GIP, 2021; Moreno Ruiz et al., 2021
Potassium oxide kg GIP, 2021; Moreno Ruiz et al., 2021
Copper kg GIP, 2021; Moreno Ruiz et al., 2021
Pesticide
Mancozeb kg GIP, 2021; Moreno Ruiz et al., 2021
Packaging (fertilizer) kg Moreno Ruiz et al., 2022; Moreno Ruiz et al.,
2021
Packaging
Packaging (pesticide) kg Moreno Ruiz et al., 2022; Moreno Ruiz et al.,
2021
Water m3 Ribaudo, 2017; Moreno Ruiz et al., 2021
Irrigation
Electricity kWh Ribaudo, 2017; Moreno Ruiz et al., 2021
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Macro-category Input/Output Unit Data source
Diesel kg Ribaudo, 2017; Moreno Ruiz et al., 2021
Fuel&Ilub
Lubricating oil kg Ribaudo, 2017; Moreno Ruiz et al., 2021
Transport Transport of inputs tkm Eurostat, 2022; Moreno Ruiz et al., 2021
Ammonia (from fertilizer) kg IPCC, 2006
Dinitrogen monoxide (from kg IPCC, 2006
fertilizer)
Nitrogen oxides (from fertilizer) kg Zampori and Pant, 2019
Copper (from pesticide) kg Zampori and Pant, 2019
Mancozeb (from pesticide) kg Zampori and Pant, 2019
Ammonia (from diesel) kg Nemecek and Kagi, 2007
Benzene (from diesel) kg Nemecek and Kagi, 2007
Benzo(a)pyrene (from diesel) kg Nemecek and Kagi, 2007
Cadmium (from diesel) kg Nemecek and Kagi, 2007
Emission to air
Carbon dioxide, fossil (from kg Nemecek and Kagi, 2007
diesel)
Carbon monoxide, fossil (from kg Nemecek and Kagi, 2007
diesel)
Chromium (from diesel) kg Nemecek and Kagi, 2007
Copper (from diesel) kg Nemecek and Kagi, 2007
Dinitrogen monoxide (from kg Nemecek and Kagi, 2007
diesel)
Heat, waste (from diesel) M) Nemecek and Kagi, 2007
Methane (from diesel) kg Nemecek and Kagi, 2007
Nickel (from diesel) kg Nemecek and Kagi, 2007
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Macro-category Input/Output Unit Data source

Nitrogen monoxide (from kg Nemecek and Kagi, 2007
diesel)

NMVOC (from diesel) kg Nemecek and Kagi, 2007
Particulates (from diesel) kg Nemecek and Kagi, 2007
Sulphur dioxide (from diesel) kg Nemecek and Kagi, 2007
Zinc (from diesel) kg Nemecek and Kagi, 2007

Nitrate (from fertilizer) kg IPCC, 2006

Emission to water Phosphate (from fertilizer) kg Prasuhn, 2006

Cadmium (heavy metals) kg Notarnicola et al., 2023
Chromium (heavy metals) kg Notarnicola et al., 2023
Copper (heavy metals) kg Notarnicola et al., 2023
Lead (heavy metals) kg Notarnicola et al., 2023
Mercury (heavy metals) kg Notarnicola et al., 2023
Nickel (heavy metals) kg Notarnicola et al., 2023
Zinc (heavy metals) kg Notarnicola et al., 2023
Copper (from pesticide) kg Zampori and Pant, 2019
Mancozeb (from pesticide) kg Zampori and Pant, 2019
Cadmium (heavy metals) kg Notarnicola et al., 2023
Chromium (heavy metals) kg Notarnicola et al., 2023
Emission to soil Copper (heavy metals) kg Notarnicola et al., 2023
Lead (heavy metals) kg Notarnicola et al., 2023
Mercury (heavy metals) kg Notarnicola et al., 2023
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Macro-category Input/Output Unit Data source

Nickel (heavy metals) kg Notarnicola et al., 2023
Zinc (heavy metals) kg Notarnicola et al., 2023
Copper (from pesticide) kg Zampori and Pant, 2019
Mancozeb (from pesticide) kg Zampori and Pant, 2019

Packaging of chemicals kg Moreno Ruiz et al., 2022; Moreno Ruiz et al.,

2021
Waste Lubricating oil kg CONOU, 2022; Moreno Ruiz et al., 2021
Pruning kg EC, 2021; Moreno Ruiz et al., 2021

Impact Assessment

The impact assessment is carried out by applying the Environmental Footprint (EF) 3.0 method (Fazio et
al., 2018). In particular, eight impact categories are assessed according to the Product Category Rule (PCR)
for virgin olive oil and its fractions (EPD International, 2010), i.e., acidification, climate change,
photochemical ozone formation, eutrophication (freshwater), land use, water use, resource use (fossil),
and resource use (minerals and metals).

Interpretation

The interpretation phase is performed through a hotspot analysis, which allows the identification and
investigation of the inputs, outputs or processes causing the highest contribution to the environmental
impacts in the analysed systems among the 19 Italian regions. In addition, the variability in terms of LCIA
results due to the use of regionalised inventory datasets is evaluated through a descriptive statistics
analysis (Sheard, 2018). The analysis is carried out by calculating basic statistical indicators, such as mean,
standard deviation and coefficient of variation.

Results and Discussion

Figure 2 reports the results in terms of the percentage contribution to the environmental impacts related
to the agricultural processes for olive production among the investigated Italian regions. Regarding the
acidification impact category, the main findings point out that, in all regions, the main contribution, to the
impact is caused by the ammonia emissions to air, for which the percentage contribution ranges from
74.34% for CAL to 81.86% for LIG. This is due to the direct emissions associated with synthetic fertilizer
use. On the contrary, direct emissions related to diesel use in machinery and fertilizer production are
responsible for the highest contribution in the climate change impact category. In particular, the
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contribution to the climate change impacts respectively ranges from 59.33% for CAL to 69.48% for LIG,
and from 11.79% for EMR to 21.21% for CAL. It is important to highlight that the impacts related to
fertilizer production are connected to the background data derived from the Ecoinvent database. In
addition, higher impacts related to the use of electricity in irrigation processes are also highlighted for
APU, EMR, and FVG regions.

Emissions to air in terms of nitrogen oxides, due to diesel and fertilizer use, cause the highest impacts to
photochemical ozone formation in all the Italian regions, with a percentage contribution higher than 64%.
Concerning eutrophication (freshwater), the main impacts are connected to the use of fertilizers, for
which the highest contribution emerges for CAL (91.15%), and to the production of copper as a pesticide,
which causes the main impacts in the EMR region (22.48%). Focusing on land use and water use impact
categories, fertilizers and pesticide production are responsible for the highest impacts in all the
investigated regions. Higher impacts in terms of land and water use are also related to the irrigation
process. It is important to underscore that, according to the ILCIDAF datasets for olive production,
electricity and water use for irrigation are only accounted for those regions with a geographical
conformation characterised by plains, as reported in ISTAT (2023). Results related to the resource use
impact categories highlight that the main impacts are due to input production for which, as previously
reported, background data are gathered by the Ecoinvent database. In particular, for fossil resource use
the main contribution is connected to diesel and nitrogen fertilizer production which respectively cause
the highest percentage contribution in EMR (51.13%) and LIG regions (20.27%). Remarkable impacts are
also associated with transport activities, for which the contribution to the impact ranges from 8.31% for
EMR to 18.29% for TAA. Furthermore, copper production mainly contributes to the minerals and metals
resource use category, with values higher than 99% in all 19 Italian regions.

Overall, the results from the hotspot analysis point out that the main contribution to the potential
environmental impacts is connected to fertilizers, fuel and direct emissions into the air. Furthermore, the
main findings show high variability among regions in terms of the percentage contribution of inputs and
outputs to the impacts, highlighting that the use of representative and regionalised data may strongly
affect the LCA outcomes when agricultural processes are evaluated among different geographical
contexts. This is also confirmed by the results obtained through the descriptive statistical analysis of the
LCIA results (table 2). Indeed, the coefficient of variation, which is calculated by dividing the standard
deviation by the mean, shows values that are higher than 43% in all the impact categories among the
investigated Italian regions. In particular, the coefficient of variation ranges from 43.87% in climate change
to 49.75% in eutrophication (freshwater). An in-depth analysis shows that, among the different regions,
the minimum values in terms of environmental impacts in all categories are related to the TAA region,
while the maximum emerges for the SAR region. In this regard, considering that, in ILCIDAF datasets for
olive production, inputs related to each region are normalised to the average regional olive yield, a smaller
amount of inputs is expected for those Italian regions characterised by a higher yield (e.G, for TAA the
olive yield is equal to 5.2 tonnes per hectare), while a greater amount is accounted for regions with a
lower yield (e.G, for SAR the olive yield is equal to 0.9 tonnes per hectare). Consequently, this variability
may be reflected in the LCIA outcomes, further highlighting the importance of using data that are as much
as possible representative of the investigated agrifood system.
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Figure 2. Contribution analysis of inputs and outputs related to olive production in the 19 Italian regions under
investigation (Characterisation results per 1 kg of harvested olives).

Table 2. Descriptive statistical analysis of the LCIA results

Impact categories Mean StD CV (%)
Acidification [mol H+ eq] 2,61E-02 1.16E-02 44.39
Climate change [kg CO2 eq] 8.46E-01 3.71E-01 43.87
Photochemical ozone formation [kg NMVOC eq] 3.98E-03 1.75E-03 43.99
Eutrophication (freshwater) [kg P eq] 6.59E-04 3.28E-04 49.75
Land use [Pt] 7.60E-01 3.50E-01 46.00
Water use [m? depriv.] 1.34E-01 6.49E-02 48.62
Resource use (fossil) [MJ] 6.51E+00 2.88E+00 44.25
Resource use (minerals and metals) [kg Sb eq] 2.30E-05 1.03E-05 44,99

Abb.: StD: Standard Deviation; CV: Coefficient of Variation
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The usefulness of representative inventory data is also confirmed when LCIA outcomes using regionalised
datasets from the ILCIDAF database are compared to those obtained using the sole dataset available for Italian
olive production in Ecoinvent — Olive {IT}| olive production (figure 3). In particular, results underscore that
using the Ecoinvent database instead of regionalised data may lead to an underestimation of the
environmental impacts in all the investigated impact categories, except for land use and water use for an
overestimation is pointed out. Indeed, the LCIA results vary from - 0.99 to about 342 times. The analysis also
underscores that LCIA outcomes may strongly vary based on the investigated impact category to which specific
direct or indirect emissions due to agricultural processes are classified. This is particularly true for the resource
use (minerals and metals) category, in which a remarkable variability for certain regionalised datasets from the
ILCIDAF database emerges when compared to the Ecoinvent dataset.
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Figure 3. Environmental impact variability of regional olive production processes from the ILCIDAF database
compared to the national average from the Ecoinvent database (the closer the value to 0, the lower the
differences in terms of LCIA results between the two databases)
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Conclusion

The aim of this study was to assess the potential environmental impact related to olive production in 19
Italian regions using regionalised datasets derived from the ILCIDAF database. The scope was to analyse
and investigate the usefulness of representative LCl to be adopted in LCA studies related to agrifood
systems. In this context, first, a hotspot analysis was carried out to point out which inputs, outputs or
processes were responsible for the highest contribution to environmental impacts among regions. Then,
a descriptive statistic analysis was performed in order to assess the variability in LCIA results occurring
among regions in terms of environmental impacts. Lastly, the variability of the environmental impacts was
also investigated comparing the LCA results obtained using regionalised data from the ILCIDAF database
and the dataset related to olive production available in the Ecoinvent database. Results from the hotspot
analysis highlighted that, in all the investigated Italian regions, the main contribution to the environmental
impacts is due to direct emissions to air caused by fertilizers and diesel use, as well as due to fertilizers
and fuel production. In addition, a significant statical variability emerged among the results. Indeed, a high
coefficient of variation was identified for all the impact categories, ranging from 43.87% in climate change
to 49.75% in eutrophication (freshwater). This confirms that the use of regionalised data, that are
representative of the investigated agricultural or agrifood production systems, and account for all the
intrinsic and extrinsic factors affecting them, may strongly characterize the results of a LCA study. This is
also pointed out by the comparative analysis between ILCIDAF and Ecoinvent datasets. Indeed, using the
Ecoinvent dataset instead of regionalised LCls may cause an underestimation of the environmental
impacts in most of the investigated impact categories.

The results from this study point out the importance of using representative data in LCA studies applied
to agricultural processes. Despite this, future research should be oriented on evaluanting the uncertainty
associated with the LCIA results obtained using such representative data. This would allow a more
comprehensive understanding of the usefulness, accuracy and reliability of regionalised inventories
available in the ILCIDAF database. In addition, futher analyses should be focused on expanding the system
boundaries by also including the olive oil production, distribution, use and endof-life phase.
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Beyond Sustainable Development Goals for Building Societal Prosperity and Foundation: Insights for a
Systematic Review
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Abstract

A key question in achieving global sustainable development is how to build social foundation within
planetary boundaries. Among the three pillars of sustainability, the social dimensions have gained
relatively limited attention than other pillars. The Sustainable Development Goals (SDGs) and other
frameworks (e.g., safe and just space frameworks) have conceptualised multiple social dimensions of
sustainability. Recent studies have focused on whether indicators or thresholds are being met in countries
and regions. However, there remains substantial inconsistency across frameworks in terms of definitions,
indicators and thresholds. A holistic analysis of related frameworks is still lacking. This study therefore
undertakes a systematic review of the existing literature on socio-economic aspects of sustainable
development. It starts with about 21,777 article records for an initial screening based on a broad keyword
search in the Scopus and Web of Science databases. We use a machine learning tool to further screen the
searched literature and finally develop indicators that comprehensively represent the social foundations.
Due to the large sample size, this review also captures the dilemmas and conflicts of sustaining social
livelihoods and planetary boundaries. Our study analyses the interactions between social and
environmental dimensions in different contexts. It provides insights to assess the alignment and potential
extension of current sustainability frameworks. Our findings aim to make the concepts of social
foundations more comprehensive and inclusive within the planetary boundaries.

This abstract relates to the SDG1: End poverty in all its form everywhere, in particular targets 1.1, 1.2, 1.3,
and the SDG8: Promote sustained, inclusive and sustainable economic growth, full and productive
employment and decent work for all. This study explores the essential indicators that measure the social
foundations for long-term sustainability, providing insights to support the SDGs 2030 agenda. It echoes
with the theme of this conference on sustainable livelihoods from mountain to ocean, and highlights the
connectivity between people’s livelihoods and environmental resources.
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Education on Sustainability, Circularity, and Responsibility: A Case Study from EIT Raw Materials
Courses

Joanna Kulczycka?!

IMineral and Energy Economy Research Institute Polish Academy of Science, Krakow, Poland. AGH of
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Abstract

The rational management of raw materials including metals, energy, chemicals and industrial raw
materials as well as water and biomass is a key element of a circular economy, and an important issue
reflected in sustainable development goals. In the policies of many countries and organizations, there is
an expectation that the environmental impact throughout the life cycle of raw material use will be
reduced. Material flows and resource productivity indicators play a central role in monitoring the changing
patterns of resource use. Companies, including those in the mining sector, have already published
information regarding their sustainability performance. Furthermore, in 2024, the EU Corporate
Sustainability Reporting Directive (CSRD) will mandate more comprehensive sustainability and
environmental, social, and governance (ESG) reporting by large companies. European Sustainability
Reporting Standards (ESRS) will lay out the disclosure obligations of companies including mining,
processing and recycling. Therefore, new practical knowledge and case studies are needed to understand
and learn these requirements and procedures, which are now being implemented also in many mining
countries outside the EU All these rapid changes and new requirements necessitate acquiring new
knowledge for staff in existing companies, administration and universities. The new and updated
education programme for different types of courses and lectures, i.e., EIT-Labelled Master Programme:
lifelong learning, PhD school, etc. courses can be supported by EIT Raw Materials within The Raw
Materials Academy. Various conventional, non-conventional, and digital tools have already been
proposed for individuals already working in the raw materials sector, as well as students and PhD students,
not only from Europe. In most of them, the goal was not only to enhance practical and theoretical
knowledge but also to raise awareness regarding corporate social responsibility, sustainable
development, and responsible mining. Additionally, there was a focus on promoting the greater adoption
of clean and environmentally friendly technologies and industrial processes. The paper aims to analyse
and review both good practices in teaching methods and the scope and educational content of proposed
courses and lectures, taking into account the issues of circularity and sustainability. Drawing from my own
experience and students' evaluations, the paper includes a SWOT analysis and recommendations for
further educational activities.
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Empowering Narratives: A Storytelling Approach to Sustainable Menstrual Hygiene in Rural India
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Abstract

The sustainability of our planet depends on minimizing environmental harm, with improper sanitary pad
disposal in rural India being a pressing issue. This study is focused on addressing the issue of natural
resource depletion and pollution resulting from this problem, specifically for girls aged 12-15 at the
Government Higher Primary School in Mandihal village, Dharwad Taluka, Dharwad district, Karnataka
state, India.

The project aims to introduce reusable sanitary pads as a sustainable solution and foster community
participation and stakeholder engagement through group discussions and targeted awareness sessions. It
will also emphasize the importance of collaborative learning, with student experiences crucial in
facilitating knowledge transfer and partnerships.

Aligned with Sustainable Development Goal (SDG) 3 (Good Health and Well-being), the project signifies a
broader commitment to education for all and lifelong learning. By integrating storytelling and lived
experiences into discussions about hygiene and care, the initiative educates and addresses social and
cultural issues embedded in sustainable practices. The storytelling approach creates a dynamic space for
shared experiences, contributing to a holistic understanding of menstrual hygiene.

This initiative is an inclusive and innovative approach to addressing a specific challenge, emphasizing the
power of storytelling in shaping attitudes and behaviours. If successful, it could be a scalable model for
other communities, aligning with principles of community participation, stakeholder engagement, and
sustainable alternatives. The project aims to establish a replicable solution, fostering collaborative
learning and contributing to the health of adolescent girls and the broader environmental sustainability
landscape.
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Attributes of Educational Partnerships Designed to Create Global Changemakers: A Literature Review
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Abstract

The purpose of this paper is to conduct a systematic literature review on the attributes of educational
partnerships designed to create global changemakers. Changemakers strive to create positive impacts in
society. The results from this literature review show common attributes of educational partnerships designed
to create global changemakers. These attributes include collaboration and connections, a need for complex
systems that follow a framework, committed leadership that has expertise, forward-thinking mentality,
presence of quality that evolves and creates value, engagement fostered through innovation and ideas, trust
communicated through transparency and ethics, and a global vision. Uncovering attributes present in
educational partnerships could provide insight into systems needed to be present to sustain educational
partnerships. In communities where parents have access to school choice, schools that offer a curriculum
which focuses on educating students as future global changemakers may provide an attractive quality for
enrolment. This research follows United Nations Sustainable Development Goal Quality Education Target 4.7,
which states that providing a quality education promotes “a culture of peace and non-violence, global
citizenship and appreciation of cultural diversity and of culture’s contribution to sustainable development.”

Introduction

Four years ago, the COVID-19 greatly impacted our global society. Many families were bound to their
neighbourhoods, as travel was restricted to only necessary activities such as shopping for food and seeing a
physician, and travel between communities, regions and nations was either limited or completely forbidden
(Zezima et al., 2020). Nearly 1.6 billion students in 190 countries were homebound, either not receiving any
education at all due to lack of internet access, receiving instruction remotely, or attending school through a
hybrid platform of in person instruction and remote learning (UNESCO, 2021). Teachers were without the
experience and training required to present curriculum remotely and were struggling to cover academic
standards (UNESCO, 2020). The global pandemic was heralded as the “worst education crisis in a century” and
stalled the progress toward achieving the United Nations Sustainable Goal 4, “Ensure inclusive and equitable
quality education and promote lifelong learning opportunities for all” by the target year of 2030 (The World
Bank, 2021). When the COVID-19 pandemic forced students in the United States receive their education
remotely or in a socially distanced hybrid learning environment, some parents of students enrolled in private
schools withdrew their children because they felt the quality of education dropped (McCluskey, 2021).

The pandemic’s global impact on educational institutions brought visibility to “the enormous potential for
innovation that is dormant in many education systems” (Vegas and Winthrop, 2020) as awareness about
student access to an innovative curriculum that prepares students for a global future is growing among
the customer base of universities (Helmold, 2021). One form of accessing an innovative curriculum in
educational institutions is through the development of global partnerships between schools in the form
of “collaboration networks” that foster exchange programs for students and professional development
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for educators through a symbiotic sharing of information (Snyder et al., 2000). Students who participate
in global partnership learning experiences report that it “enhances their own intercultural experience and
learning and develops their ability to work across cultures and communicate with partners (Edge and
Khamsi, 2012).” Thus, the purpose of this paper is to conduct a literature review on the attributes in
educational partnerships designed to create global changemakers.

Methodology

The purpose of this paper is to conduct a systematic literature review on the attributes in educational
partnerships designed to create global changemakers. The importance of conducting this systematic
literature review was to learn what was written about the topic and where there are gaps in the literature.
There is general consensus that a systematic literature should follow these steps: 1) Identify the problem
that is to be studied; 2) Identify keywords that are relevant to the study; 2) search in online databases and
in-person library databases using the keywords selected; 3) quickly do an initial sort of the literature for
relevancy; 4) read the whole text for relevancy; 5) extract data from the literature; 5) analyse the data
that was extracted; and 6) report the findings (Creswell and Creswell, 2018, Pollock and Berge, 2018,
Strukelj, 2018, Xiao and Watson, 2019). For this systematic literature review, steps one through six were
followed, with the modification of only searching in online databases.

The systematic literature review was conducted using the following databases accessed through Mid Sweden
University’s online library system: Academic Search Premier, Business Source Complete, Educational Resources
Information Center (ERIC), and Web of Science Core Collection. | was able to use EBSCOhost, an online library
database to combine my search through Academic Search Premier, Business Source Complete, and ERIC. In
EBSCOhost, my search mode was Boolean/Phrase, and my expanders were “apply related words”, “also search
within the full text of the articles” and “apply equivalent subjects.” My limiters were “scholarly (peer reviewed)
journals”, “date published 2016-2021”, “language English”, “full text”, and “references available.” The special
limiters for Academic Search Premier were “Publication Type: Periodical”, “Document Type: Article”, and “PDF
Full Text.” The special limiters for Business Source Complete were “Publication Type: Academic Journal”,
“Document Type: Article”, and “PDF Full Text.” The special limiters for ERIC were “Journal Article (EJ)”,
“Publication Type: Journal Articles”, “Education Level: All”, “Publication Type: Journal Articles”, “Intended
Audience: All”, and “What Works Clearinghouse (WWC) Reviewed: Meets Evidence Standards without
Reservations.”. The limiters for Web of Science Core Collection were “All Open Access”, “Publication Years:
2016-2021", “Document Type: Articles”, and “Languages: English.”

Initially, the search used the string “quality management” AND “education” AND “innovative” AND
“sustainable” AND “global partnerships.” The EBSCOhost yielded one result which was discarded for
relevance and Web of Science yielded no records. It was evident that the search string was too restrictive,
so the search string was modified to “innovative” AND “partnership” AND “education” AND “global
citizen.” EBSCOhost yielded 3 results of which all were discarded for relevance and Web of Science yielded
5 results which were discarded for relevance. | shifted my focus to the core theme of my study which is
innovative sustainable partnerships between organizations. In EBSCOhost, | typed “creating sustainable
international organizational partnerships.” This search yielded 424 articles. Titles were scanned for
relevance which narrowed the articles down to 24. The abstracts were read, after which the articles were
narrowed down to 18. The same search on Web of Science yielded 6 articles, of which 2 were retained for
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relevance. The total amount of articles retained for this literature review was 20. After reading the articles,

5 were discarded due to relevance, leaving 15 in the final count see Figure 1 and Table 1.

SUSTAINABLE DEVELOPMENT RESEARCH

ANNUAL INTERNATI

THE 30

T# Yoaeas

‘weJdeip Mmoj} 0Z0Z VINSIYd Wou) paljipow ss9204d M3IASJ 94n3elal| d13ewa3sAs Suimoys 1Jeyd moj4 * T a4nsi4

papnpug

ETTTEENEIS

uonEIYHUIP]

76



THE 30%
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = e

" .

. : -
-~ Rl S — B T
- ~ - . B

A search for key themes in the articles was done by reading the articles and highlighting dominant
keywords. Authors described trust (Chen et al., 2018; Davis, 2016; Haywood et al., 2019; Spraul and
Thaler, 2020; Stachova et al., 2019; Waterval et al., 2018; Xiong et al., 2019), collaboration (Colaner et al.,
2018; Davis, 2016; Hassan et al., 2019; Haywood et al., 2019; Hunter et al., 2018; MacDonald et al., 2019;
Purcell et al., 2019; Spitz et al., 2021; Stadtler, 2018), and communication (Chen et al., 2018; Spitz et al.,
2021; Spraul and Thaler, 2020; Waterval et al., 2018; Watts et al., 2020; Xiong et al., 2019), as essential
components of quality sustainable partnerships between organizations.

To further analyse the literature for themes of trust, collaboration, and communication or discover if there
were other themes regarding sustainable structures which create value between organizations, Snyder’s
(Snyder, 2018) “List, Cluster, Label” method was employed. Originally intended for brainstorming, in
which ideas are listed, clustered together into groups, and then labelled with a descriptor word, this
method can be transferred to categorizing words for the purpose of discovering patterns or themes in
texts.

A secondary analysis for themes in the literature was conducted to cross-check initial inferred themes of
keyword data. The word frequency counter, www.wordclouds.com, was used to generate word lists from
the 15 articles. To start, all articles were combined into one Portable Document Format (PDF) file. The
references, authors, headers, page numbers, author biographies, and acknowledgements were removed
as the focus of the word count would be on the title, abstract, and the content portion of the articles.
When the articles were combined, the total word count was 144 245. After the file was edited, it contained
114 680 words and was uploaded to www.wordclouds.com for analysis. The filter “ignore stop words”
was selected. This filter removed common words such as “a”, “and”, “or”, “the”, etc. Words that were
listed less than 5 times, were also eliminated. The word frequency counter retrieved 2500 words, with the
highest count of 543 for the word “partnership” and the lowest count of “5” for “Year.” The words were
exported as a comma-separated values (csv) file, downloaded, and uploaded into Microsoft Excel. The
words were analysed and word groups containing nondescript words such as simple verbs, prepositions,
numbers, abbreviations, conjunctions, simple adverbs, and names (for example “can”, “around”, “five”,
“e.g.”, “although”, “also”, “Falstaff’) were removed. The 2275-word groups remained in the list.
Nondescript words, words which could have dual meanings, proper nouns and abbreviations (except for
the abbreviation for Sustainability Development Goals (SDGs)) were removed (for example, “potentially”,
“term”, “Netherlands”, “CSR"). The 367-word groups remained in the list.

Words were grouped together based on similar root words. This was done by creating a search string with
the root word and searching for that string in Excel. For example, the search string “creat*” found the
words “create”, “created”, “creation”, “creating”, “creative”, “creates”, “co-create”, and “cocreation.”
After all words were sorted and grouped, a list of 119-word groups remained (Table 2). Each search string
was converted into a word that represented each group. For example, the “creat*” search string was
replaced by the word “create” as a representative of that group (Table 3). The 119-word representatives
were clustered according to similar meanings. For example, “partnerships” was put in a cluster with
“alliance”, “collaboration”, “integration”, “cooperation”, etc. (Figure 2). After this sorting, 9 clusters of
word groups were labeled: “partnerships”, “systems”, “leadership”, “stakeholders”, “quality”,

“engagement”, “trust”, and “global” (Table 4).
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Table 1. Articles and Publications Selected for Systematic Literature Review

Author Date Title Publication

Chen, C. etal. 2018 Review of social responsibility factors for sustainable Sustainable Development
development in public-private partnerships

Colaner, N. et al. 2018 Dialogic Collaboration across Sectors: Partnering for Business & Society Review
Sustainability

Davis, J.P. 2016 The Group Dynamics of Interorganizational Administrative Science
Relationships Quarterly

Hassan, M.M, et al. 2019 Streamlining non-governmental organizations'programs Sustainable Development
towards achieving the sustainable development goals: a
conceptual framework

Haywood, L.K, etal. 2019 The Sustainable Development Goals in South Africa: Development Southern

N . Afri
Investigating the Need for Multi-stakeholder rica

partnerships

Hunter, M.A., et al. 2018 SongMakers: an industry-led approach to arts Arts Education Policy
partnerships in education Review

MacDonald, A, et al. 2019 Multi-stakeholder Partnerships for Sustainability: Journal of Business Ethics
Designing Decision-Making Processes for Partnership
Capacity

Purcell, W.M, etal. 2019 Universities as the engine of transformational International Journal of
sustainability toward delivering the sustainable Sustainability in Higher
development goals.

Spitz, G, et al. 2021 Motives matter: the relation between motives and Nonprofit Management
interpartner involvement in nonprofit-business and Leadership
partnerships

Spraul, K. and Thaler, 2020 Partnering for good? An analysis of how to achieve Business Research
J. sustainability-related outcomes in public-private
partnerships

Stachova, K, et al. 2019 External Partnerships in Employee Education and Sustainability
Development as the Key to Facing Industry 4.0
Challenges

Stadtler, L. 2018 Tightrope Walking: Navigating Competition in Multi-Company Journal of Business

Ethics Cross-Sector Social Partnerships

Waterval, D.G.J,et 2018 Twelve tips for crossborder curriculum partnerships in medical Medical Teacher
al. education

Watts, P.1, et al. 2020 Sustaining global partnerships for simulation integration: International Nursing
Review lessons from the field

Xiong, W, et al. 2019 Governing public-private partnerships: a systematic review of Australian Journal of
Public
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Author

Date Title

Publication

case study literature

Administration

Table 2. Word Groups with Search Strings, Sorted by Word Count

Total Word
Count

Search String Words Included

Total Word Search String
Count

Words Included

1487

689

661

507

472

397

385

partner*

collabor*

sustain*

develop*

organ*

business*

relat*

partnership, partnerships,
partners, partner,
interpartner, multipartner,
Partnership, Partnerships,
partnerhip's, partner's,
Partners, inter-partner,
Partner

collaboration, collaborative,
collaborations, collaborate,

collaborating, Collaborative,

collaboratively,
Collaboration, collaborators
sustainable, sustainability,
sustainability-related,
Sustainable, Sustainability,
sustained, sustain
develop, development,
Development, developed,
developed, developing,
developments
organization, organizations,
organizational,
interorganizational,
organisations,
Organizations, organized,
organization's, inter-
organizational,
Organization, organizing,
organization's,
Organizational

Business, businesses,
nonprofit-business,
Business, Businesses,
business's

relationships, related,
sustainability-related,
relationship, relational,
relational-based,
causerelated, relation,
relations, relate,

65 coordinat*

64 long-term

64 perspective*

64 invest*

63 roles

61 plan

61 monitor*

coordinate, coordinating,
coordinated, coordinator,
coordination

long-term

perspectives, perspective

investors, invested, invest,

investing, investment

roles

plan

monitor, Monitoring,
monitoring
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Total Word Search String Words Included
Count

Total Word Search String
Count

Words Included

80

339

333

280

253
206

201

200

188

181

181

180
180

175

164
162
155

compan*

manag*

innovat*

SDG*
compet*

motiv*

program*

stakeholder*

system*

achiev*

knowledge
structur*

lead*

goal*
shar*
involv*

interrelationships,
interrelated, relates

company, companies,
Company, multi-company,
company's, multicompany,
Companies

managers, management,
manager, Management,
managerial, manage,
managing, Manager,
managed

innovation, innovative,
innovations, Innovation,
innovate

SDG, SDGs

competition, competitors,
competing, Competition,
competition's, competitive
motives, motivation,
motivated, motive,
motivations, motivate,
Motives

program, programs,
program's, Program
stakeholders, stakeholder,
multistakeholder,
Multistakeholder, multi-
stakeholder

system, systematic,
Systems, systemic, systems
achieving, achieved,
achievement,
achievements, achieve
Knowledge

infrastructure, structural,
structures, Structural,
semistructured, structured,
structure

lead, leaders, leading, leads,
Leadership, leadership
goal, Goals, goals

sharing, share, shared
involvement, involve,
involving involves

60 uni*

59 needs

54 transform*
53 alliance*
51 enterprise*
50 world*

49 initiative*
49 risk*

43 expert*

43 ethic*
39 transparen®
38 idea*

38 dependen*

35 cycl*
31 moral
28 solutions

unified, United

needs

transformational,
transformative,
transformation
alliances, alliance
enterprises, enterprise

world, World, worldwide,
world's
initiatives

risks, risk

expert, experts, expertise

ethical, ethics

transparent, transparency
idea, ideas

interdependence,
interdependent, dependent
cycle, cycling

Moral, moral

solutions
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Total Word Search String Words Included Total Word Search String Words Included
Count Count
148 engag* engage, engaged, 27 growth growth
engagement
146 impact* impacts, impactful, impact 23 expectations  expectations
145 design* designed, designs, 22 perception* perception, perceptions
designing, design
144 strateg* strategies, strategy, 22 reputation* reputation, reputational
Strategic, Strategy, strategic
140 network* network, networking, 21 costs costs
Network, networks
139 creat* create, created, creation, 21 demands demands

creating, creative, creates,
co-create, co-creation

137 trust* Trust, trust 21 inspir* inspired, inspire, inspiration
135 chang* changes, changing, Change, 19 customers customers

change
132 deci* decisions, decision, decided, 18 accountability accountability

decisionmaking,
DecisionMaking, decision-

making

132 success* Success, successful, success 17 facilitate facilitate

124 market* markets, marketing, 16 inclusive inclusive
marketplace, market

113 community  Community, community 15 well* wellbeing, well-being

111 understand* understand, Understanding, 14 citizen citizen
understanding

110 value* values, value 14 intellectual intellectual

110 opportun*  opportunity, opportunities 14 promoting promoting

106 Society society 13 complementary complementary

102 responsib*  responsibilities, responsible, 12 contractual contractual
responsibility

98 communicat* communicate, 12 openness openness

Communication,
communication

98 experience* experiences, experience 12 Project Project

96 integrat* integrated, integrate, 12 prosperity prosperity
integrative, integrates,
integration

95 perform* perform, performance 12 evolv* evolve, evolution

95 improv* improve, improving, 11 confidence confidence
improved, improve,
improvement

93 benefi* benefit, beneficial, 11 genuine genuine
beneficial, benefits

90 Future Future, future 11 mutually mutually

89 qualit* qualitative, quality 11 participants Participants
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Total Word Search String Words Included

Total Word Search String

Words Included

Count Count

83 objective*  objective, objectives 11 participatory  participatory

81 cooperation Cooperation, cooperation 10 inclusion inclusion

79 global* Global, globally, global 9 insight insight

78 mechanism* mechanism, mechanisms 9 production production

78 interact* interaction, interact, 9 satisfaction satisfaction
interactions

77 complex* complexity, complex 9 synergies synergies

76 evaluat* Evaluation, evaluations, 8 specialists specialists
evaluation

73 framework  frameworks, framework 6 interconnected interconnected

70 international* International, 6 intertwined intertwined
Internationalization,
internationally,
international

68 train* training 6 problem- problem-solving

solving

66 financ* finance, financial, finances, 5 corporations  corporations
financial

65 commit* commitments, committed,

commitment

Table 3. Search Strings with Assigned Word Representative, Sorted Alphabetically

Search String Word Search String  Word Search String  Word
Representative Representative Representative
accountability  accountability future future partner* partnerships
achiev* achieve genuine genuine perception perception
alliance* alliance global* global perform* performance
benefi* benefit goal* goals perspective*  perspective
business* business growth growth plan plan
chang* change idea* ideas problem- problem-solving
solving
Citizen citizen impact* impact production production
collabor* collaboration improv* improvement program* program
commit* commitment inclusion inclusion Project project
communicat* communication inclusive inclusive promoting promoting
community community initiative* initiatives prosperity prosperity
compan* companies innovat* innovation qualit* quality
compet* competitive insight insight relat* relationships
complementary complementary inspir* inspired reputation* reputation
complex* complex integrat* integration responsib* responsibility
confidence confidence intellectual intellectual risk* risk
contractual contractual interact* interactions roles roles
cooperation cooperation interconnected interconnected satisfaction satisfaction
coordinat* coordination international* international SDG* SDGs
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corporations corporations intertwined intertwined shar* shared

Costs costs invest* investment society society

creat* create involv* involvement solutions solutions
customers customers knowledge knowledge specialists specialists
Cycle cycle lead* leadership stakeholder*  multi-stakeholder
deci* decision-making long-term long-term strateg* strategic
demands demands manag* managers structur* structure
dependen* interdependence market* market success* success
design* design mechanism* mechanisms sustain* sustainability
develop* development monitor* monitoring synergies synergies
engag* engagement moral moral system* systems
enterprise* enterprise motiv* motives train* training
ethic* ethics mutually mutually transform* transformation
evaluat* evaluation needs needs transparen* transparency
evolv* evolve network* networks trust* trust
expectations expectations objective* objectives understand*  understanding
experience* experience openness openness Uni* united
expert* expertise opportun* opportunities value* value
facilitate facilitate organ* organizations well* well-being
financ* financial Participants participants world* world
framework framework participatory participatory

After reading the articles and inferring three themes of trust, collaboration and communication were core
characteristics of sustainable partnerships between organizations that create value for all stakeholders. The
Label” word analysis using an online program,
www.wordclouds.com, which identified nine core themes: partnerships, systems, leadership, stakeholders,
quality, sustainability, engagement, trust, and global. The resulting list, of which the characteristic “trust” is
duplicated, and “collaboration” and “communication” are both in the “partnership” cluster, still contains the
nine core themes identified through the “List, Cluster, Label” word analysis (Table 4).

data were compared with the “List,

Figure 2. Labeled Word Clusters with Number Count of Each Word Group.
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Table 4. Labels Assigned to Final Cluster Groups Sorted by Word Count

Word Count Label Cluster

3631 Partnership alliance, collaboration, communication, community, complementary,
cooperation, coordination, inclusive, integration, interactions,
interconnected, interdependence, intertwined, involvement, mutually,
partnerships, relationships, shared, synergies, united

1994 Systems complex, design, development, expectations, framework, goals,
mechanisms, networks, plan, production, program, project, strategic,
structure, systems

1785 Leadership decision-making, demands, commitment, evaluation, experience, expertise,
facilitate, knowledge, leadership, managers, monitoring, motives, needs,
objectives, responsibility, roles, specialists, training

1613 Stakeholders  business, citizen, companies, corporations, customers, enterprise, multi-
stakeholder, organizations, participants, participatory, society

1395 Sustainability achieve, future, long-term, promoting, success, sustainability, SDGs

1225 Quality accountability, benefits, change, competitive, costs, cycle, evolve, financial,

growth, impact, improvement, investment, market, performance,
prosperity, quality, satsifaction, transformation, value

807 Engagement  create, engagement, ideas, initiatives, innovation, insight, inspired,
intellectual, opportunities, perspective, problem-solving, risk, solutions

454 Trust confidence, ethics, genuine, moral, openness, perception, reputation,
transparency, trust, understanding, well-being

199 Global global, international, world

The nine themes were separated into two groups: systemic in Figure 2 and engagement in Figure 3. The
systemic group consists of characteristics of the partnership that, on the surface, seem perfunctory in
nature. Superficially, these themes are either mechanical or analytical in the way they behave. They may
use rules or definitions as part of their identity. The systemic group themes in Figure 3 are partnerships,
systems, leadership, stakeholders, quality, and global. The engagement group in Figure 4 is fluid,
seemingly without order or an easily identifiable structure, and contain the themes engagement and trust.

C()In

rgan; pltnent
n‘]dnd(’tlb\ \l
‘\L\\\ u\\w‘*“‘\

muiti-S

Figure 3. Word Frequency Cloud Illustrating Words from Systemic Group
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Figure 4. Word Frequency Cloud Illustrating Words from Engagement Group
Results

Colaner et al. (2018), describes partnerships as achievable in three stacked levels. The first level is very
superficial, where one organization shares resources with another. The second level is where one
organization is using the other to help fill a deficit in “competencies or expertise.” The third level is where
both organizations are working together in the leadership position to achieve a common goal. This
literature review focuses on the definition of partnership in the third level.

The interplay between the systemic partnership creation and the engagement of the members in the
partnership is complex and interlocked. It is challenging to pick out one theme without including the other.
According to articles researched for this literature review, partnerships must contain a baseline of trust
(Chenetal., 2018; MacDonald et al., 2019). The establishment of trust occurs as a result of and propagates
the development of openness and transparency between the partners (MacDonald et al., 2019; Chen et
al., 2018; Haywood et al., 2019). Transparency is enforced through an establishment of “structured
networks” of guidelines regarding mutual expectations in the partnership (Stachova et al., 2019; Haywood
et al., 2019; Waterval et al., 2018) and prescribed roles for each member to play (Haywood et al., 2019).
Transparency is expressed through “fair and open discussions” (Spraul and Thaler, 2020) and providing
“consistent feedback” (Watts et al., 2020) in person and/or through organized communication systems
such as websites, newsletters, and email (MacDonald et al., 2019). The interlocking mechanism of trust
and a structured network of guidelines builds relationships where knowledge is shared willingly
(MacDonald et al., 2019, Haywood et al., 2019). This ease of communication effectively promotes effective
collaboration during decision making, which is central to the success of partnerships (MacDonald et al.,
2019). When this model of a partnership is established between a primary school and an outside
organization, it improves “learning outcomes”, “engagement in learning”, “motivation to learn”, and
creates value in integrating education and industry (Hunter et al., 2018).

Discussion
There have been calls for a change in the educational systems throughout the world, in that the current
educational models are not preparing our students to become problem solvers and innovators as adults

in a global crisis, stating that change in schooling is desired because we are needing to prepare our
students for an “increasingly interdependent world,” an aspect in which our educational model is lacking

85



. WWOE
THE 30(/, ; ISDRS ”er,."ﬂ‘

ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON
SUSTAINABLE DEVELOPMENT RESEARCH -'

(Senge, 2003) and that “our educational system is increasingly coming under fire for not preparing our
children adequately to meet the demands of the future (Senge and Kim, 2013).” He indicates that
“changes of the sort we have been working for in business will probably not be sustainable without parallel
changes in public education (Senge, 2000).

The theme of collaboration in the creation of partnerships has emerged as a way to prepare students for
their growth into innovative global problem-solvers. Senge specifically calls for the establishment of
partnerships in education in that they “might bring perspectives and capabilities to educators seeking to
produce fundamental change in schools (Senge, 2000).” The Brookings Institution’s report “Beyond
reopening schools: How education can emerge stronger than before Covid-19,” states that quality
education is needed and there “is an opportunity to identify new strategies, that if sustained, can help
young people get an education that prepares them for our changing times.” Brookings calls for schools to
“allow for allies in the community... to reinforce, complement, and bring to life learning experiences in
and outside the classroom.” The formation of these partnerships would help to “reorganize and adapt to
the learning that takes place beyond its walls,” sustaining an ecosystem of learning and support. Figure 5
shows a “Powered up Schools” model placing “the school at the center of a community ecosystem of
learning and support.” It is worth noting that this model indicates the importance of educational
partnerships as three of the five key elements are Out of School Programs, Employers and Business, and
Community Institutions (Vegas and Winthrop, 2020).

Families - T — Out of school

e -
) \programs
g &

# .-.- - ’
Community Empldyers and
institutions's e | e _~business

o e B

Health and social
protection agencies

Figure 5. “Powered up Schools” model adapted from the Office of Elementary and Secondary Education (OESE) by
The Brookings Institution (Vegas and Winthrop 2020)

The Organisation for Economic Co-operation and Development (OECD) charges that schools should
“unleash innovation” because “those who were able to create alliances, to build collaborations across
stakeholders in the public and private sector, to use rapid feedback cycles to guide their work with
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knowledge of conditions on the ground, to engage with peers to rapidly mobilise knowledge, and to revise and
adjust regulations to quickly support essential adaptations to new conditions were able to foster the necessary
innovation, collaboration and flexibility to sustain educational opportunity (Reimers and Schleicher, 2020).”
The International Baccalaureate Programme, a framework for worldwide school assessment states that “the
aim of all IB programmes is to develop internationally minded people who, recognizing their common
humanity and shared guardianship of the planet, help to create a better and more peaceful world.” This
mission is supported by a call for collaboration and partnership in the Standards and Practices for Lifelong
Learners, “Students exercise the flexibility, perseverance and confidence they need to bring about positive
change in the wider community and beyond” and for Leadership in “supporting student involvement in service
as action and implementing the personal or community project (2020).”

There are calls for using “multidimensional systems thinking” which fosters an “active interchange of ideas,
global cooperation in research and development, and the rapid dissemination of best practices across
countries” creating “global knowledge networks (Sachs, 2015).” Regarding universities becoming hubs for
“effective problem solvers,” the United Nations Sustainable Development Solutions Network (SDSN) was
created as an outreach organization that “aims to link universities, businesses, and other knowledge
institutions around the world in the common challenge of finding solutions to sustainable development (Sachs,
2015).” Senge suggests that educational institutions should adopt a living system model of operating so they
become human communities and not machines on an assembly line producing graduates (Senge et al., 2008),
and that “executive leaders... must develop strategies for building a sustainable competitive advantage, which
means creating an environment in which people are open to new ideas, responsive to change, and eager to
develop new skills and capabilities (Senge, 1996).” Senge does offer a clue as to how partnerships can form
and grow if we regard them as leadership communities. He states that the leaders must be “predisposed to
the work” and are drawn to the “systems perspective.” They must also create community building activities
that are “intense enough and open ended enough to foster trusting relationships and to offer starting steps in
applying new knowledge and skills to vital issues (Senge, 2004).”

Conclusion

The purpose of this paper is to conduct a literature review on the attributes of educational partnerships
designed to create global changemakers. This literature review found information to support the idea that
there needs to be a movement toward innovative change in our primary and secondary educational
systems. Schools need to establish internationally focused educational partnerships in order to provide
societal value in providing an education that prepares students to become solutions oriented innovative
thinkers. Themes emerged in the literature outlining key attributes of growing sustainable partnerships.
These themes include collaboration and connections, a need for complex systems that follow a
framework, committed leadership that has expertise, forward-thinking mentality, presence of quality that
evolves and creates value, engagement fostered through innovation and ideas, trust communicated
through transparency and ethics, and a global vision. As there is a call to create and sustain global
educational partnerships, there is a lack of guidance as to a basic structure that partners should follow to
generate a high probability of success in securing and sustaining partnerships.

There seems to be an understanding that global educational partnerships create value; however, there is
a gap in the literature that indicates how partners know they have created value. Although trust,
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collaboration, understanding, innovation, and perspective are some attributes of sustainable educational
partnerships uncovered in this literature review, more research is needed regarding the implementation
of and structure of complex systems set in place at schools who are able to successfully sustain
educational partnerships. This research would help school leaders make an informed decision as to
whether or not entering educational partnerships would be a good fit for their school.
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Mapping the Progress of Circular Economy Integration in Portuguese Higher Education Curricula

Carla Sofia da Silva e Sa Farinha', Tomdas Ramos??
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University of Lisbon, Lisbon, Portugal

Abstract

The Organization for Economic Co-operation and Development recognizes the importance of
incorporating circular economy (CE) principles in Higher Education Institutions (HEI) to address global
challenges, equip individuals with relevant skills, promote innovation, and contribute to sustainability. By
introducing CE principles into their curricula, educational institutions can encourage students to think
creatively and develop solutions that to support the shift from the linear model of “take-make-use-
dispose” to a circular model of resource management, that replaces the ‘end-of-life’ concept. Numerous
studies on the integration of the circular economy have focused on the Portuguese higher education
system; yet there is still a dearth of information regarding the areas in which the system needs to be
improved. This research explores the HEI's current approach to CE using the Portuguese case. Specifically,
it will assess the extent to which circular economy principals, approaches, models, or frameworks are
presently included in the curricula second-degree cycle public HEI. Portugal was chosen as the case study
because of its noteworthy advancements in sustainability-related activities for higher education and its
potential to provide insightful information about how to apply circular economy principles in
higher education. Thus, content analysis will be conducted using the curricular courses of each study
programme previously approved and assessed by the Portuguese National Agency for Assessment and
Accreditation of Higher Education. The study’s major conclusions will offer relevant insights into the
current integration of the circular economy into the national higher education system. Furthermore, the
main research outcomes may also be used to identify areas in which the system needs improvement and
to better educate students about the opportunities and challenges presented by the circular economy. A
more comprehensive analysis of the research findings on the development of CE education and its role in
assisting public policies in fostering thinking for a transition towards sustainability.
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Enhancing Undergraduate Learning and Community Engagement in Sustainable Development through
Place-Based Education and Lab-Scale Engineering Models

Kushal Adhikari?

Yuniata College, Huntingdon, USA

Abstract

This abstract presents an innovative approach to reinforce undergraduate understanding of sustainable
development via place-based education and lab-scale engineered models.

Project 1 concentrates on the development of lab-scale models for Green Stormwater Infrastructures
(GSls). Urbanization increases impervious surfaces and therefore increased peak flows, flooding events,
pollution, and sewer overflows. Constructing demonstration units like rain gardens and wetlands in the
college's engineering lab provides hands-on experience and raises community awareness of sustainable
stormwater management. The project enhances Water Quality, Environmental Sustainability, and Water
Treatment, enriching experiences for Juniata's students.

Project 2 evaluates runoff management on Juniata’s 110-acre campus, where Muddy Run Creek receives
runoff from from residence halls and parking lots. Through site assessments, flood mapping, and the
application of EPA Stormwater Calculator, the project identifies areas prone to runoff issues and proposes
GSl solutions. A combination of green roof and rain barrels is suggested for the campus's largest building,
potentially reducing over 31,000 gallons of runoff for a 1-inch design storm while also offering economic
benefits via the reuse of harvested rainwater. Similarly, a bioswale is proposed for a campus parking lot
to mitigate runoff discharge into the local creek, thereby safeguarding water quality in the streams. These
GSl implementations not only yield direct benefits but also serve as experiential learning opportunities for
students through hands-on research and project involvement.

Project 3 focuses on the water quality assessment of Muddy Run, a local stream in Huntingdon,
Pennsylvania. Through comprehensive sampling and analysis, the study identifies sources of pollution and
evaluates the stream's health. Significantly higher nutrient concentrations and lower DO levels (p<0.05)
were observed as the stream emerged from underground indicating a point source discharge of nutrients
in the creek. TDS and conductivity values were observed to be higher at locations near impervious surfaces
with an indication of runoff from streets and parking areas. Findings indicate the impact of urbanization
on water quality, emphasizing the importance of continuous monitoring and informed decision-making
for watershed management. By integrating these projects into the undergraduate curriculum, students
not only acquire technical skills but also develop a deeper understanding of the interconnectedness
between environmental issues and sustainable development. Furthermore, the involvement of students
in local projects fosters community engagement and empowers future environmental leaders to tackle
pressing sustainability challenges.

This proposed abstract relates to SDG 4.7 and 13.3. It aligns closely with the conference theme, offering
multifaceted approaches to educating societies and communities on addressing localized challenges.
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Advancing Sustainability Practice through Digital Learning: A Comprehensive Approach
Saurav Dhakal?, Prajal Pradhan?
IStoryCycle, Kathmandu, Nepal. 2University of Groningen, Groning, Netherlands

Abstract

The urgency to achieve Sustainable Development Goals (SDGs) by 2030, particularly in vulnerable regions
like the Hindu Kush Himalayan (HKH) area, heightened by the COVID-19 pandemic, necessitates innovative
strategies. The abstract outlines a comprehensive digital learning approach, focusing on two initiatives:
ForHimSDG and In Our Hands.

ForHimSDG employs a hybrid learning ecosystem, combining online and in-person modalities, to enhance
accessibility, flexibility, and engagement. Primarily targeting sustainability practices, including SDGs and
evidence-based planning, the initiative utilizes blended learning models incorporating synchronous and
asynchronous activities. Interactive content delivery mechanisms, like virtual simulations and gamification
elements, augment the learning experience, fostering enhanced engagement and retention among
learners.

Conversely, In Our Hands, a youth entrepreneurship program in Nepal, endeavors to cultivate a creative
green economy to advance climate goals. It offers workshops, mentoring sessions, networking events,
grants, and showcases. Central to this initiative are craft toolkits, providing hands-on learning experiences
tailored to sustainability practices. These toolkits, offering essential materials and instructional resources,
facilitate creativity and skill development among participants.

While both initiatives aim to empower individuals and communities in addressing sustainability
challenges, it's notable that craft toolkits, despite their physical nature, complement digital learning
methodologies within the broader program framework. Though primarily focusing on experiential
learning, craft toolkits may also integrate digital elements, such as instructional videos or online resources,
enhancing their alignment with the digital learning approach.

Together, through the integration of digital learning methodologies and hands-on experiences facilitated

by craft toolkits, these initiatives strive to contribute significantly to the achievement of SDGs and the
establishment of a sustainable future for the HKH region and beyond.
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Empowering Sustainability: The Impact of Urban Toilet Design on Environmental Education
Anuditha Gupta?
IChrist University, Bengaluru, India

Abstract

Public toilets are an integral part of urban infrastructure, supporting the well-being and comfort of
individuals in their daily lives. The absence of on-street toilets contributes to instances of open urination
and defecation, giving rise to public health. Addressing this issue is crucial not only for maintaining hygiene
but also for mitigating the associated health risks and improving the overall quality of public spaces.
Providing accessible on-street toilets can play a vital role in curbing such practices and fostering a cleaner,
healthier urban environment. Public toilets serve as essential infrastructure in cities, ensuring the specific
needs of various demographic groups, such as women, transgenders, individuals, homeless populations,
the elderly, and people with disabilities fundamental right to sanitation and enhancing their comfort while
navigating public spaces.

Indeed, education plays a pivotal role in promoting the responsible use of public toilets for the sustainable
environment. By raising awareness about the importance of proper toilet usage, individuals can be
encouraged to maintain cleanliness, conserve resources, contributes to sustainability and a healthier
public environment. Public awareness campaigns can highlight the significance of using public toilets
responsibly, reducing instances of misuse, and fostering a collective sense of responsibility for communal
spaces. Education becomes a powerful tool in cultivating a mindset that values and actively participates
in maintaining the hygiene and sustainability of public toilet facilities.

With the rapid sprawl and urbanization of cities, the scarcity of available public toilets has become a
common challenge. Balancing accessibility, convenience, and strategic placement is essential in
addressing the challenges associated with the expansion of public toilet infrastructure in evolving urban
landscapes. The study is being conducted in Bengaluru, leveraging secondary data analysis and focused
primary surveys in specific areas. The evolution of public toilets is being analyzed from 1862 to present
from Bengaluru City Corporation toilets to Swachh Bharat Mission Urban Public Toilets. By doing so, the
study aims to shed light on potential gaps in current knowledge and seeks to contribute to the
development of effective and well-designed public toilet facilities that cater to the specific needs of urban
environments, promoting better sanitation and enhancing the overall quality of urban spaces. Certainly,
overcoming challenges in public sanitation can be addressed through innovative toilet design and through
educating people. By focusing on creating better designed toilets, we can enhance functionality,
accessibility, ease of maintenance and sustainability. The study aims to provide design solutions and
education to improve sanitation infrastructure, making it more efficient, user-friendly and sustainable.
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Investigating Factors to Improve Education in Rural Public Schools in Nepal Through the Use of
Computer Technologies

Sojen Pradhan?', Max Hendriks?, Dinesh Bhuju?, Sanjay Lama*

IUniversity of Technology Sydney, Sydney, Australia. ?University of Sydney, Sydney, Australia. 3Mid-West
University, Kathmandu, Nepal

Abstract

Computer technologies continue to evolve, and new learning methodologies are emerging in developed
countries. They are directly impacting the methods by which students in advanced countries learn in their
educational institutions. However, there is almost no impact on how students are learning in rural areas
of developing countries such as Nepal as these technologies are not being used. Significant numbers of
schools in rural areas of Nepal have very limited access, or have no access, to any computers for student’s
learning within their classrooms.

In advanced countries educators are developing the teaching methodologies that embrace the use of
computer technologies into their classrooms. In most cases this is not seen in the rural areas of Nepal,
where computer teaching is mainly focused on the basics of word processing.

This study aims to investigate the important factors that affect how computer technologies have (or have
not) been used in rural areas of Nepal. In our visits to three different rural areas of Nepal in the last four
years, we have observed various factors that affect how this lack of adoption affects the learning and
teaching of children in these rural areas. The introduction and use of computer technology have not been
adopted well by schools in these rural areas. Data collected during our field trips show poor results with
almost a non-existent use of computing technology. However, in the case of one school only, there was a
fully-fledged attempt to integrate computer technology as a tool into the student’s learning
environment. The results in this school compared favourably to those in all other schools visited.
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Strengthening Teaching and Research on Sustainable Development by Co-developing and Joint-offering
Courses

Prajal Pradhan?, Sunil Lohani?, Shobhakar Dhakal®
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Institute of Technology, Bangkok, Thailand

Abstract

Currently, countries are not on track to meet Sustainable Development Goals (SDGs) by 2030, further
exacerbated by the negative impacts of the COVID-19 pandemic. Thus, accelerated efforts and increased
support are needed to achieve SDGs. The Hindu Kush Himalayan (HKH) region has eight countries,
including Nepal, with such needs. Strengthening these countries' teaching and research on SDGs and
evidence-based planning, policies, and practices will contribute to their sustainable transformation.
Against this background, we aim to strengthen teaching and research on SDGs in the HKH region by
fostering North-South and South-South cooperation. We achieve this vision by developing and realizing
higher education partnerships between institutions in Germany, Thailand, and Nepal. Further,
we extend this partnership with other institutions in the HKH regions, building a ForHimSDG network.

We co-developed a course on sustainability in a workshop in 2022 in Nepal. The workshop has the
objective of sharing knowledge and experiences on sustainability-related curriculums among higher
educational institutes in the HKH regions. During the workshop, we co-developed introductory and
advanced courses on global sustainability goals and approaches to sustainability, considering the local
context. The co-developed course was offered to students in Thailand and Nepal in 2023 in a hybrid mode.
We shared our experiences implementing the co-developed course in a workshop in 2023. During the
workshop, we also explored the possibility of transferring and adapting the co-developed course at other
HKH institutions/universities. We also developed a Massive Open Online Course using the materials while
offering the course.

We conducted these activities under the ForHimSDG project, funded by DAAD (German Academic

Exchange Service) under the call SDG Partnerships, which is financially supported by the Federal Ministry
for Economic Cooperation and Development of Germany.
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ARTE Projet: Reflective Learning through Theater for Socio-Ecological Transformation
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1GOVCOPP, DCSPT, University of Aveiro, Aveiro, Portugal. 2CIPES, DCSPT, University of Aveiro, Aveiro,
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Abstract

Over the last 70 years, the acceleration of human impact on the planet has been so rapid, abrupt and
intense that it has not given nature the time to react and absorb the impact. The paradox of today's life is
that humanity is destroying what keeps it safe, demolishing the foundations of a stable climate, living in
ecological debt, close to a point of “no return”. Education for socio-ecological transformation is a
fundamental pillar for Higher Education Institutions’ role in avoiding climate collapse. The use of
pedagogical strategies based on arts, particularly theatre techniques, has the potential to act as a
transformative learning approach, fostering the development of different social, cognitive and personal
competences in students. Theatre is expected to offer a platform to explore different perspectives and
promote empathy and social awareness, through a multi and inter-disciplinary approach.

This study intends to present and discuss the implementation of an innovative pedagogical project named
“ARTE project: Reflective Learning through Theater for Socio-Ecological Transformation” and its
preliminary results. The project aims to promote Master students' transversal competences, the
understanding and the ability to solve complex problems in sustainability transformation and climate
change impact through theatrical techniques. The ARTE project was implemented in the first semester of
2023/2024 in four courses of three Master's degrees: Political Science, Administration and Public Policy
and Regional and Urban Planning, in collaboration with the GrETUA (the theatre group of the UA). The
partnership with this group provides theoretical and practical knowledge to the project, connecting
students and teachers with national artists, and promoting cohesion within the university. It involved 27
students and 8 staff members. To gauge the project's impact, pre- and post-surveys and three final focus
groups were applied to students.

The preliminary findings suggest that using theatre as a learning tool can improve students' transversal
skills and increase their social awareness and involvement regarding sustainability and climate change
impact. This interactive approach can lead to a more engaging and participatory educational experience.
Nevertheless, the use of innovative pedagogical approaches demands additional support and articulation
to be felt comfortable by the students. The overall results support the argument for incorporating creative
and artistic methodologies in Higher Education pedagogical strategies. The ARTE project has the potential
to be replicated in other academic settings and applied to different disciplines. Overall, theatre-based
pedagogy has the potential to foster transformative learning, creativity and collaboration among Master's
students, providing new ways to “Link (challenging) Futures” and contributing to SDG4.a Effective learning
environments and SDG13.3. Build Knowledge and Capacity to meet Climate Change.

Keywords: Theatre, Pedagogical Innovation, Sustainability, Climate Action, Higher Education
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Teachers’ Mindsets: Is It Relevant for Sustainability?
Elis Ossmane?, Jo3o Sim3o?, Sandra Caeiro?
IUniversidade Aberta, Lisboa, Portugal

Abstract

The current sustainability outlook indicates that we are still far from achieving the objectives set out in
the Agenda 2030, requiring global collective and individual efforts that include a mindset shift for behavior
changes. As a key element in promoting sustainability, many authors emphasize the importance of
changing mindsets to reach social transformation. This approach argues that sustainability can be
achieved if peoples’ worldviews and mindsets concerning different spheres of life, especially regarding
self-perception, connection with others, and with nature, alter to a more ecologic way of living. In other
words, sustainability depends on behavior, which depends on peoples’ worldviews and mindsets as deep
leverage points for the necessary behavioral change. In this context, education, particularly at higher
education level, can contribute to the mindset shift, through processes in which teachers play a decisive
role as transformation agents. However, despite many authors have studied the subject field of the role
of education on sustainability, regarding sustainability competencies development or mindset changes in
student’s education, fewer have done research regarding teachers’ worldviews, mindsets, and related
constructs.

The literature review suggests different worldviews on sustainability, including among teachers, which
may affect education for sustainability and social transformation. This review aims to present an
integrated literature review on the potential impact of teachers' worldviews, mindsets, and related
constructs on behaviors and teaching practices while exploring their relationship with social
transformation for sustainability.
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Enhancing Sustainability Learning and Curricula in Portuguese Higher Education: A Comprehensive
Approach through Key Performance Indicators
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Abstract

Integrating sustainability into Higher Education Institutions (HEIs) requires a multifaceted approach across
education, governance, research, operations, and outreach. Education plays a pivotal role in achieving
Sustainable Development Goal (SDG) 4 for quality education, ensuring learners gain the knowledge and
skills needed for sustainable development. By aligning learning and curricula with sustainability and
relevant Key Performance Indicators (KPIs), HEIs can create a holistic system that meets educational goals
and supports broader sustainability objectives. In Portugal, the Sustainable Campus Network
(http://www.redecampussustentavel.pt) aims to establish an Observatory to assess and monitor the
implementation of sustainability practices at Portuguese HEls. While existing sustainability assessment
tools at HEls cover various KPIs, there is still a lack of understanding of those specific to learning and
curricula, particularly in exploring how these indicators could be adapted and applied to the Portuguese
HEls. The study proposes a set of KPIs focusing on learning and curricula for sustainability, to support the
innovative Observatory’s mission in Portuguese HEls. This Observatory represents a pioneering effort of
its kind in Portugal, helping to shape governmental policies and institutional strategies for the long-term
growth of Portuguese HEls. A comprehensive literature review is underway to extract KPls from existing
sustainability assessment tools. These KPIs will be systematically categorized based on associated metrics.
A methodological approach will also be proposed for organizing data on learning and curricula within the
Portuguese context. The literature review is essential to shaping the proposed KPls and informing the
research framework. Accordingly, the foundation for defining the KPIs rests on the importance of reliable
sources and comparable data, essential for developing a meaningful and effective Portuguese set of KPlIs,
representative of the national landscape. Criteria such as thematic areas or dimensions of sustainability,
will guide the consistent categorization of indicators. This approach has the potential to create a
standardised framework for assessing sustainability practices across Portuguese HEls. By organising and
categorising KPls, the research aims to identify strengths and gaps current curricula and learning
approaches, offering a foundation for targeted improvements. These outcomes will enrich students'
educational experiences and deepen their understanding of sustainability challenges and opportunities in
the context of the assessed HEls. Recommendations for refining learning and curricula, based on the
research outcomes, will guide HEIs toward a more comprehensive and effective approach to sustainability
education in Portugal. The expected impact extends beyond the local context, fostering a global culture
of education for sustainability in HEIs and contributing to SDG4, target 4.7.
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Eco-Conscious Education: Exploring Sustainable Alternatives for Paper-Based Practices in Architecture
and Design Schools.
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Abstract

The world produces over 400 million tons of paper yearly, creating a paper waste crisis that needs urgent
attention. This research aims to tackle environmental challenges by proposing sustainable alternatives to
paper-based practices in architecture and design education. The primary goal is to reduce deforestation,
habitat destruction, and ocean pollution while promoting environmentally friendly practices in academic
settings.

The study identifies viable alternatives to paper-based practices within architecture and design schools,
guantifies the environmental impact of paper production, and highlights the consequences of
mismanaged paper waste. The research focuses on Tier-ll cities like Hubballi in India and examines the
implications of adopting alternatives to paper-based submissions in architectural education. It analyses
courses from the fourth and sixth semesters at the School of Architecture, KLE Technological University.

The research applies quantitative and qualitative methods, combining faculty opinions and student
feedback. Faculty insights and student perspectives provide qualitative understanding, while quantitative
methods measure paper usage's environmental and economic sustainability in architectural submissions.
The study's context in Hubballi, India, is a microcosm for global applicability to architectural education.

The target audience includes educators, students, and policymakers within architecture and design
schools, emphasising the study's relevance in diverse academic and geographical contexts. The research
is significant because it advocates for transitioning from prints to participatory methods, offering a three-
fold approach (elimination, alteration, and management) to sustainable practices in architectural design
studios.

The research aligns with Sustainable Development Goal (SDG) 4: Quality Education, promoting inclusive,
equitable, and quality education through digital practices. It also supports SDG 12 (Responsible
Consumption and Production) and SDG 13 (Climate Action) by reducing the carbon footprint and
addressing environmental degradation associated with paper production.

In conclusion, this research advocates for a shift in architecture and design education towards sustainable
alternatives. By aligning with specific SDGs, the study offers a comprehensive framework for promoting
ecological responsibility, technological advancement, and pedagogical innovation in pursuing
environmentally conscious architectural and design practices.
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The Impact of Business-University Collaboration on Students’ Knowledge Exchange for Sustainability:
Evidence from the UK
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Abstract

Knowledge exchange in higher education in an emerging area delivered through business-university
collaboration, combining academic knowledge and businesses needs. Knowledge exchange can act as a
vehicle for embedding sustainability in the curriculum and help address the major challenges we face as
a society. Student knowledge exchange is two-way learning, i.e., for both students and businesses
involved in a project. There is a need to assess the impact of student knowledge exchange on students to
inform curriculum design and development for better student experience and employability in line with
business needs. This research aims to measure the impact of student knowledge exchange for
sustainability delivered through the business-university collaboration on students from business and built
environment disciplines. The study uses two schools at Nottingham Trent University that embedded
project-based learning in four courses to support student knowledge exchange for sustainability. Data
was collected using surveys before and after the project took place. Surveys were based on frameworks
on the sustainability competencies of students, students’ skill development, students’ perceptions of
sustainability, students’ attitudes and behaviours, and students’ career readiness. Data was analysed
using statistical analysis. It is found that there is a positive and significant impact on students from the
knowledge exchange for sustainability in the different disciplines. The benefits and disadvantages of
distinctive approaches adopted, including activities integrated into the curriculum versus extracurricular
activities, bespoken versus ad-hoc projects for different organisations and the duration of students’
exposure to sustainability-related topics are discussed. This study contributes to the field of higher
education teaching and learning and its impact on sustainable society. Project-based learning in higher
education teaching and learning sustainability can enhance student knowledge exchange.
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Sustainable Geoeducation Framework: Bridging Insights from Tokachi-Shikaoi Geopark, Japan
Shirou Xiang?!
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Abstract

Geoeducation in geoparks serves as a cornerstone for promoting sustainable development through
geological and geomorphological relic protection, geo-knowledge dissemination and economic growth.
This study examined the educational sustainability of geoparks, focusing primarily on the Tokachi-Shikaoi
Geopark in northern Japan. Prior to 2018, geoeducation initiatives at schools in Shikaoi demonstrated
effectiveness. However, discontinuation there after necessitated efforts to revive and enhance
educational outcomes. Therefore, a partnership framework was proposed by engaging stakeholders
including the Tokachi-Shikaoi Geopark, universities, and local elementary/junior high/high schools.
Leveraging university resources and integrating geopark-related content into e-textbooks can ensure
sustainability of educational initiatives.

Moreover, this study assessed the educational model implemented at the Cuihuashan National Geopark
in China, employing questionnaire and interview surveys with students and relevant informants to identify
areas for improvement in the educational approach. Leveraging insights gained from the case of Tokachi-
Shikaoi Geopark, recommendations are proposed for the Cuihuashan National Geopark, including the
implementation of interactive learning activities, capacity building for educators, and the development of
tailored educational resources to optimize its educational impact.

The findings highlight the effectiveness of geoeducation initiatives at the Tokachi-Shikaoi Geopark before
2018, followed by the need for revitalization and enhancement alongside a proposed new partnership
framework. Similarly, the educational model at Cuihuashan National Geopark demonstrates efficacy, yet
it requires enhancements to fully realize it’s potential. Consequently, this study underscores the
importance of geoeducation in driving sustainable development and proposes a partnership framework
to elevate educational outcomes with geoparks.

Drawing upon the experiences and insights of the Tokachi-Shikaoi Geopark, this study presents valuable
recommendations for enhancing geoeducation practices at the Cuihuashan National Geopark.
Furthermore, it underscores the importance of the continuous assessment and improvement of
geoeducation initiatives within geoparks. Through collaborative efforts and innovative approaches,
geoparks can realize their potential as educational hubs, fostering environmental protection and
sustainable development worldwide.

Keywords: Geopark, Geoeducation, Sustainable development, Partnership, Japan, China
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21st Century Understanding of Sustainability: How Teaching System Thinking Can Ease the Transition
Mariia Zhevlakova!
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Abstract

This note is to consider some of the key challenges of transition towards strong sustainability, based on
the economic paradigm shift as a driving force. Despite the development in understanding and practice
of sustainability globally, the economy based on an obsolete fragmented and mechanistic worldviews and
mindsets lag significantly behind and remains mainstream, still following the “business as usual”, “doom
and gloom”, and “less bad” track. The demonstration workshop at the conference offers participants to
trail system games and discuss the best practices of education and training to develop system thinking
and design skills.

In the presentation author stresses, the importance of promoting the understanding of the system
thinking, the circular economy, ‘strong sustainability’ through advanced interactive student-cantered
approach to education. This work is based on the author’s experience and involvement into hundreds of
educational projects in various countries.

Widely spread and accepted concept of sustainable development goals helps us to focus on essential
aspects and elements of sustainability. Governments, local authorities, and corporate sector have a
chance to structure and prioritise their SD programs and activities. The very idea and the theme of this
conference correlates with the core principles of the contemporary thinking and the mindsets which are
required to understand and ensure transition towards stronger sustainability. Two seemingly departed
and remoted natural areas have strong connections unseen, if the systemic and wider view is missing. The
concept of SDG, although valuable, lacks a vision of the real-world natural complex nesting systems, where
the larger systems sets the boundaries and defines the rules, of subsystems and their elements. These
systems are full of feedbacks, resilience, and self-regulation.

Thus, mimicking nature gives us prompts and teaches towards stronger and real sustainability and long-
term resilience of economic and social systems. In this concept, there is no point in having a non-effective
system, and an effective system is one that is able to maintain itself. Using the analogy from the living
systems approach, it should be able to adapt to changing circumstances, and to maintain homeostasis.

Contemporary economic systems are linear and open-ended, being created with thinking and mindsets
which are obsolete in 21st Century. They do not fit into the limits of the biosphere. Thus, there is an urge
of transition towards the circular economy as “an industrial economy that is restorative or regenerative
by intention and design” (has been framed by the Ellen MacArthur Foundation 2013). System thinkers
with understanding of the importance and vital features of nested nature-like systems’ principles and
skills to design such systems are to be trained and educated in a new manner. Future leaders and system
designers have their mission to drive transition to the circular economy which is restorative by design,
and which aims to keep products, components and materials at their highest utility and value.
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Educating on Sustainable Product Design for a Circular Use of Water: Reflections on the Results of
University Design Studios for this New Scenario
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Abstract

This paper reflects on the education of designers for sustainable development, which can follow the
evolution in progress in the design discipline in general. From how to design to what to design, moreover,
today designing products should not only care about the interaction of the user-object, but also the user-
object-environment to ensure that what is designed makes sense without compromising the critical
environmental situation. The design for sustainability field has emerged to design more sustainable
products following the ecodesign principles and has evolved over the years from ecodesign to design
products, services, and systems for system innovations and transitions. This paper reflects on this new
design scenario taking as case studies two educational experiences on design of sustainable products for
circularity in the food service, through a retrospective inquiry over the concepts designed and the
educational model used. There, many groups recognized water saving as an essential point where to work
and where they, as designers, can intervene, so the reflection can give insights also on educating on design
for a sustainable use of water. The diffusion of this education model can help future designers to focus
more on innovation for freshwater saving, especially in locations affected by water scarcity.

Introduction

The design phase of the products that we buy, use and dispose, today is called into question because, as
pointed out for example by Thackara (2006), 80% of the environmental impacts are decided in that stage.
In a world with limited resources, precise planet boundaries and a strict safe operating space for humanity
as identified by Rockstrom et al. (2009), the need to work to reach a sustainable scenario, at least at
environmental level, becomes day after day more urgent and today mandatory. This scenario can also be
reached by acting on the education of future generations of designers because, as the effects of climate
change will become ever more visible, they will affect their daily lives and work lives. This paper wants to
reflect on the education of designers for sustainable development, which can follow the evolution that is
in progress in the design discipline in general. Indeed, it is passing from how to design to what to design
(Sanders and Stappers, 2014), from problem solving to problem setting (Diefenthaler, 2008) and Design
for Sustainability is a field of research (Ceschin & Gaziulusoy, 2016; 2020). Moreover, it is questioning the
main approach that has followed until today, the human-centreapproach, over more-than-human-design
approaches where the humans are at the same level as the other planet’s inhabitants (Norman, 2022;
Forlano, 2017).

The reflection is done through a retrospective inquiry over the concepts designed and the educational
model used in two educational experiences on the design of sustainable products for the circularity in the
Food Service (FS). Among the master design students involved in working on this wider brief, some
focused on the design for a circular use of water, indeed they recognized water saving as an essential
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point on where to work and where they, as designers, can intervene in making FS more sustainable. The
process and the results can give insights on educating on ‘design for a sustainable use of water’ and, more
broadly, on ‘design for water’. Water, a fundamental resource to preserve, that is not a usual topic for
designers, was taken by students unconsciously as a new agent to consider in the design process, a step
that comes from the posthumanism design approach (Forlano, 2017). Moreover, the understanding of
how water flows inside the product and in the professional kitchen (PK) - using a systemic design approach
- helped identify the points where to intervene, to reduce its use, or to create a circular use. The design
journey experienced was also a moment to increase the ecological awareness of students about the
current ecological crisis, skills such as problem framing, systems thinking and future literacy - key
competencies for the European sustainability competence framework (Bianchi et al., 2022) -, and to
understand the responsibility of design in the current environmental scenario.

The diffusion of this education model can help future product designers work more on innovation for
freshwater saving, especially in locations affected by water scarcity. SDGs involved: 6.3; 6.4; 11.6; 12.2;
12.8;13.3; 14.1.

Literature Review

The Evolution of Design Discipline

Sanders and Stappers yet in 2014 claimed that there was an evolution in design, from ‘how to design’ in
1984 to ‘what to design’ in 2014 and to ‘design to help ensure that what is designed makes sense in the
future lives of people’ predicted for 2044 (Sanders and Stappers, 2014). The shift in the scope of design
from problem solving to problem setting was also recognized by other authors, such as Diefenthaler
(2008). Moreover, design has always considered central the interaction user-object - the human-centred
design approach (Norman, 1996) -. Today, instead, design products should not only care about the user-
object interaction, but also the user-object-environment to ensure that what is designed makes sense
without compromising more the critical environmental situation. Recently, also Norman (2023) has
expanded the concept to design for humanity. Multiple contributions are emerging over the more-than-
human-center approaches, as the one by Forlano (2017) on posthumanism.

Fortunately, the inclusion of reasoning over sustainability in the design field is not new. Indeed, Design
for sustainability (DfS) is becoming a sub-field in the design discipline. DfS not only means desighing more
sustainable products following ecodesign principles, but has evolved over the years from ecodesign to
design products, services, and systems for system innovations and transitions (Ceschin & Gaziulusoy,
2016; 2020). Should education in Design follow the evolution of the Design discipline?

Educating for Sustainability

Internationally, there is a recognition of the need for Education for Sustainable Development (ESD) in
recent times. According to Unesco, the lead United Nations agency on ESDin 2005-2014: “Education
for sustainable development gives learners of all ages the knowledge, skills, values and agency to address
interconnected global challenges including climate change, loss of biodiversity, unsustainable use of
resources, and inequality. It empowers learners of all ages to make informed decisions and take individual
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and collective action to change society and care for the planet” (Unesco, 2024). After the 2030 Agenda for
Sustainable Development, adopted by all United Nations member states in 2015 with the definition of the
seventeen Sustainable development goals (SDGs), the Unesco published the “Education for Sustainable
Development: Towards achieving the SDGs (ESD for 2030)” which covers the period 2020-2030, with the
definition of a toolbox focused on five priorities: advancing policy; transforming learning environments;
building capacities of educators; empowering and mobilising youth; accelerating local level action
(Unesco, n.d.)

Also, the European Union worked on the ESD, with the European sustainability competence framework
which recognizes skills such as problem framing, systems thinking and future literacy as key competencies,
willing to work on embodying sustainability values, embracing complexity in sustainability, envisioning
sustainable futures, acting for sustainability (Bianchi et al., 2022).

A recent key pillar discovered to reach sustainable development is the adoption of a circular economy
(CE). Scholars are, therefore, also reflecting on CE education, as Minguez et al. (2021) with the use of Life
Cycle Thinking and Kirchherr & Piscicelli (2019) proposed using five principles for a CE teaching approach:
interactivity, non-dogmatism, reciprocity, constructive alignment, and problem-based learning.

A sustainable development requires the development of an ecological intelligence, according to Goleman
(2009), a collective intelligence required to face challenges too complex to tackle as single individuals. This
skill allows humans to understand the hidden price behind every product that we buy, recognize the cost
for the environment and our health, and understand the relationship among our actions and the natural
world where we live. This should enter the educational programs to raise a different new generation
(Goleman, 2017).

Educating for Sustainability in Design

Badalucco (2017, p.42) reasoning over the education of designers insisted on the need to educate to
understand the sense of the design action, to question why they are designing, to construct a sense of
responsibility and critical thinking, to manage the innovation processes correctly using the tools ethically,
creating effective solutions for responsible innovation that is attentive to social needs. In a contribution
questioning how will be the design education in 2030, Collina (2020) highlighted that today “...we are
obliged, both individually and collectively, to turn our gaze "beyond", towards the future: towards the
future of thousands of young people who will make design their profession and towards the future of our
planet that will be partly shaped by their planning” (Collina, 2020, p.21).

More recently, Tironi et al. (2023), arguing for the need for a critical review of design education, proposed
the Planet-Oriented Design as a new ethical transition in design education. Vezzoli et al. (2023), who
worked in DfS for many years (Vezzoli and Manzini, 2007), for a 2023 design conference, recognized these
diverse topics - circular product development, sustainable product-service systems, craft and aesthetics,
more-than-human design, and the roles of designers in societal, policy, and stakeholder contexts - as
trajectories in the evolution of the DfS. DfS, in the years, has become a subfield in the design discipline,
and it not only means designing more sustainable products following the ecodesign principles, but evolved
over the years from ecodesign to design products, services, and systems for spatial-social and socio-
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techinal innovations and transitions (Ceschin & Gaziulusoy, 2016; 2020). In the first contributions over DfS
Lanzavecchia (2004) recognized the ecodesign requirements for product design and Vezzoli and Manzini
(2007) had already identified the enlargement of the scope and field of action, from selection of materials
with low environmental impact to product life cycle design (ecodesign), design for eco-efficient system
and to design for social equity and cohesion, also identifying multiple environmental requirements to
follow in product design. Bhamra et al. (2013), linking sustainability potential and level of innovation,
identified system innovation (a radical and strategic approach that involves many stakeholders as
companies, customers, communities and government) with the higher level of both, passing from the
middle steps of improvement (small modifications), redesign (considers the whole life-cycle), new
concepts (considering innovative ways to reach the function required).

Along DfS main research line, different subfields have emerged in design. The involvement of systems
thinking in the design process resulted in Systemic Design (SD) (Jones, 2018). SD evolved in many different
approaches, and one of particular interest for the DfS is the approach to ecological design theorized by
Bistagnino (2011) (SDB). When working on systems and innovation is fundamental to frame the current
situation to understand where to intervene (Meadows, 2011). Also, Jones & Van Ael (2022), in framing
the methodology and toolkit of SD for system change designers, dedicated three of the seven steps to the
system assessment before going to the more intervention stages: framing the system; listening to the
system; understanding the system. One of the tools that SDB is providing is the Holistic Diagnosis
(Battistoni et al., 2019) applied mainly to anthropic activities, where a step - HD1 - is to understand the
metabolism with flows of resources used (energy, water, people, etc.) and another step - HD2 - is related
to the context/territory/ecosystem where the activity is nested.

The spreading of the Circular Economy (CE) worldwide has also impacted the design discipline. This
concept in design has produced the ‘circular design’ research line and the definition of multiple ‘design
for X’ strategies to achieve a CE, as the review by Sassanelli et al. (2020). Moreover, some approaches
have been born in design practices that evolved from human-centred to life-centric design, adding
environmental and ethical responsibility (Borthwick et al., 2022), or design for humanity, as the most
recent book by Norman (2023). This wave will consider the planet's needs at the top level as the human
needs at the start of product design process. Considering this framework, can education for DfS a subfield
of ESD?

Design & Sustainability in the Food Service

The research presented in this paper considers a specific context of application, the Food Service (FS), a
sector where the author is concentrating the research in the last years. FS is the part of the food value
chain where a meal is prepared and served. According to the Farm to Fork strategy (EU, 2020) all the
stages of the food chain should have a neutral or positive climate and environmental impact to accelerate
the transition to a sustainable food system, and FS, as part of this system, should contribute, even if food
production is the most impactful stage (Baldwin et al., 2011; Mistretta et al., 2019).

Currently, design for the FS means mainly or interior design or designing the tools that are needed - to

prepare and serve a meal - without the right consideration over the sustainability of this sector. If the PK
of FS activities are the focus, they are complex environments with many operations performed by workers
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with or without tools, transforming food involving energy, water, and producing waste (Battistoni,
2023 b). According to Subramanian et al. (2021) collecting data on foodwaste-energy-wateremission
nexus aspects in FS is very difficult, however, it is a resource-consuming sector, for example, the study by
Pacific Insititute (n.d.), indicates the use of 37,5 liters (9,91 gallons) of water per meal a day in a restaurant
in 2000.

In this sector, dematerialization is impossible. We can reduce the number of kitchens or share them
among FS (e.g. ghost kitchens), but we need to continue to design and produce the products to process
and cook food, at least until the moment that the food as we know it today will exist, and will be not only
food pills. Also, because FS for the public sector is a social necessity in the case that it is cooking for the
people that cannot do it, as in elementary schools or even more in hospitals. An urgent action is to
transform and adapt them to the changing conditions that will happen in not so far times, facing problems
such as the changes in energy supply, water scarcity, digitalization, the increasing number of people to
feed, growing numbers of older people, correlations among food and health, changing in the diet
(increasing of vegetarians, ..), and more.

Methodology

This paper reflects on the education for a sustainable development in the design field. It is carried out by
taking as case studies two educational experiences, where master design students of an Italian university
were involved in working on a wide brief: the design of sustainable products for the circularity in the FS.

The two experiences, where the author was the main tutor, were (see table 1):

o the “product design 1” studio of the master course in product design, with a duration of one
semester, where students had to design sustainable electronic equipment, half of the class for the
FS sector while the other half for the health sector;

e the “Circular food service” workshop of one week on the design products/services for a circular FS
sector.

The reflection is done through a retrospective inquiry over the concepts designed and the educational
model used. In particular, the courses follow a specific methodology (Battistoni et al., 2023) not always
perfectly declared to students, considering a first phase of research to discover and define problems,
followed by a second phase of product development for the solution find, developing and delivering the
concepts. The phases were not linear but were considering moments of going back and forward.
Moreover, the methodology was merging human-center principles with ecodesign ones - the
consideration of environmental requirements in the design process (Vezzoli & Manzini, 2007;
Lanzavecchia, 2004) - and Systemic Design (Bistagnino, 2011; Battistoni et al,, 2019). A constructivist
pedagogical approach was followed, using learning-by-doing with continuous open discussions
teacherstudents. These moments were facilitated by the use of visualisations as systems maps and
sketches and technical drawings.

Both the experiences involved the collaboration of a leading company in the production of equipment for
the FS in order to receive feedback from them over the FS sector and the solutions proposed.
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Table 1. Summary of the characteristics of the two educational experiences

>

Experience What Where When Who Collaboration
Practitioners Tutor
1 “Product Master | October 20 students of | 1 professorin Two moments of
design 1” course 2022 - the product design, | comparison with
studio in February 1° year master | 1 professor in the
product | 2023 students eco & systemic industry (half
design design, 1 and final)
assistant in
product design
2 “Circular food |Master |5 consequent (18 students of the[l professor in 'Two specific
service course in |days in 2° year of the design, 1 moments of
system” product June 2023 master in productfassistant in comparison with
workshop design design product design the
collaborating with [industry (first
the industry day and final day)

Results and Discussion

The following subchapters report the two educational moments and their results. The students were
always free to choose the FS context on where to work (restaurants, bars, canteen, etc.). Many of them
decided to work in a context where they had a past working experience, or at least one per group.

Design Studio of the Master Course in Product Design

In this design studio, the first of the master course in product design, half of the class (20 students)
received the brief to design electronic equipment for the FS. They followed a first theoretical class of 3
hours on DfS, then they were divided into working groups. They had to conduct the first research phase
in autonomy for the identification of a macroproblem divided in sub-problems related to the
unsustainability of the FS sector chosen, being free to choose the problems to solve, but afterwards, they
were forced to follow the environmental requirements for the design of the new product, considering the
life cycle, mainly focusing on maintenance and the end of life.

The first problems that students presented without confrontation with teachers were problems that are
commonly discussed during the public debate on food and environmental problems (such as food waste
creation and water use). Some of them were coming from their direct observation in past experiences in
the sectors, such as the oil disposal in food trucks or the food degradation in catering services. After
confrontations with teachers and also a moment of direct discussion with the company, they arrived at
the definition of more complex and articulated problems and a consequent design solution. See results in
tab.2. Along with the common files of presentation of a design product (technical drawings), they also
created a “sustainability patent” to fill with the environmental requirements followed, highlighting how
they eased the regular maintenance, as the substitution of a component, and the end of life.
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Table 2. The results of the Design studio in product design

Published in Battistoni et al. (2023)
Sn. Group Context Final Problem Identified Final Solution Identified

1 | Restaurants Degradation of food Food degradation in A smart box to measure the
and food waste in fridges pH of food preserved in
restaurants fridges and indicate the

level of degradation

2 | Food Trucks Great use of oil and Excessive use of oil during | A smart fryer to reduce oil
its disposal in food frying and disposal use and transform
trucks exhausted oil into biodiesel

3 | Restaurants Dispersion of heat in Heat dispersion when A device to recover
restaurants ovens are switched off dispersed heat and use it for

heating water

4 | Catering Temperature Possible food degradation | A smart box to preserve hot
decreasing during during food transport temperatures during food
catering service transport

5 | Restaurants Great quantity of Excessive water use A smart device to reduce
water used in pre- during pre-washing water usage while scraping
washing food from dishes and trays

6 | Restaurants Waste of water and High water and heat A smart pasta cooker to use
heat during pasta wastage in pasta cooking | less water and recover heat
cooking in from waste water
restaurants

STORYBOARD- Water fiow

A
,l" :

1. wastewater and condensate wate:

1@, 2l

%l

o= &1

=

3. Water storage in the tank 2. Refill of

water in the cooking tank

Figure 1. Examples of product design concept by group 6. Students: Abbattista, Brandola, Schembari. Rights
reserved to Universita luav di Venezia.
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It was interesting to notice that some students recognized water saving as an essential point on where to
work and where they, as designers, can intervene in making FS more sustainable. Indeed, two groups (5
and 6) worked on the design for a more sustainable use of water in equipment: a pasta cooker that
recycles water internally and a device to reduce the use of water in pre-scraping. Another group worked
on using less energy to heat water, recovering the heat from oven.

Workshop “Circular Food Service System”

This workshop of one week involved students of the master in product design that have completed at least
the first year. These 18 students received the brief to design products or services for a circular FS sector. The
first day they had the opportunity to visit the showroom of the industry involved in the work with a Q&A
session with some chefs and the manager of the design department. The second day, in the morning they
followed a theoretical class of three hours on DfS. In the afternoon there was a practical brainstorming
exercise that forced them to reflect over the life cycle of FS equipment with the creation of a map on a big
paper sheet with post-it (see fig. 2). It was facilitated by the teacher following a previous outline published
in Battistoni (2023 a). The third day and the fourth day they performed the design process with continuous
moments of reflections with the teacher, that forced them also to reflect on the interaction of the products
with the resources used in the use phase, as food, food waste, energy, water ...On the fifth day they finished
the communication material and presented the results to the teacher and the company.

. 3 VENDI TR

Figure 2. The results of the brainstorming over the life cycle of equipment

Also, in this case, some students recognized saving water as an essential point on where to work and
where they, as designers, can intervene in making FS more sustainable. Indeed, three groups (3, 4 and 5),
see tab. 3, worked on the design for saving water: a product to degrease water to reuse it in kitchens, a
module for hydroponic harvesting to use the water discarded from the vegetables washing. Also, in this
case a group worked on saving energy to heat water thanks to a system of tubes that enter in the hoods
to exploit the heat. These groups studied the water fluxes of water in the kitchen within the process, see
fig. 2.
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Table 3. The results of the workshop on FS circularity

kitchens

in kitchens

Group Context Problem Identified Solution Identified
Food waste A component for the desk to manage food
. . Food waste generated . .
1 - Generic generated in food . . waste with compost generation and an
. during processing .
processing app to deliver compost.
. . Excess flour waste
S High price of flour + . . A component added to the desk to
2 - Pizzeria during pizza dough
great flour waste . recover excess flour.
preparation
Great use of . A component with a degreaser and filter
. . Excessive wastewater .
3 - Generic wastewater in to enable water reuse in a closed loop

system.

4 - Restaurant

Great use of water
in food cultivation +
waste in cleaning

Excessive water use for
cultivation and cleaning

A hydroponic module using water
discarded after vegetable washing.

High temperature in

High heat and water

A tube system in the hood to use heat and

electronic waste

from kitchen appliances

5 - Generic kitchens + great use | usage during cooking . .
. . provide water for cooking.
of water in cooking processes
. . . Selling products (e.G, ovens) on loan to
. Great quantity of High electronic waste &P . ( )
6 - Generic support maintenance and recovery of

spare parts.

Flusso dellPacquain cucina

Figure 3. Examples of study of water fluxes in the kitchen

Discussion Over the Education Experiences

The two experiences were performed by practitioners with different timing, levels of experience and
awareness on sustainability and circularity, as shown in tab. 4. They also reported two slightly different
levels of approaches to DfS. In the design studio the focus was on the nano level of the equipment in a PK,
and in this case, the students focused more on the sustainability of products itself. In the second one, the
workshop, thanks to the brainstorming activity and a different level of maturity on product design that
required less effort on the product design concepts - end of second year rather than beginning of first
year of master - the students were able to consider more the relationship between the equipment and
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the rest of the products and processes that happen in a PK. In this case, their level of intervention can be
considered slightly more than nano-level (referring to Battistoni, 2023) but they arrived only to draft
concepts, due to the time constraints, concentrating less on the product life cycle. In both cases students
were forced to reason on having outcomes at product level, not only at changing materials (that in the FS
is difficult due to hygiene constraints), but on working on product innovation through improving the
existing ones or developing completely new products. During the tutoring, they were also sustained to
think not only about the product life cycle, but to think about their interaction with resources with the
potential to close loops - or opening to other processes - of resources also during the product use and not
only at the end of the life cycle. Thanks to this aspect, there was some group that tried to create
connections for example among the heat dispersed and the need to have hot water.

Table 4. A comparison of the two educational experiences

Experience What Who Time Experience Experience on Level of Level of
on Design Design for Approach to Intervention
Process Sustainability DFS

and Circularity

1-"Product 20 students of 5 Low Low Product level Nano level
Design 1" the 1st-year months (equipment)
Studio master

students
2 - "Circular 18 students of 1 week Medium Low Product level More than
Food Service | the 2nd-year nano level
System" master in (equipment-
Workshop product design kitchen)

The design journey, in both cases, was a moment to improve the students’ skills such as problem framing,
systems thinking and future literacy - key competences in European sustainability competence framework
- It was also a moment to increase the ecological awareness of students about current ecological crisis
and to understand the responsibility of design in this scenario.

The fact that many groups decided to work on water saving can give insights also on educating on ‘design
for a sustainable use of water’ and more broadly on ‘design for water’. For them, a phase that resulted
important was the understanding of the system, and how water flows in the PK. A SD approach and the
use of its tools, as the HD to delineate the water fluxes, was helpful for the students, to individuate the
problems. Because, in this case, they didn’t need to start the design process as it is classically performed:
starting from problems individuated by market trends or related to the use of the product by humans.
Indeed, the water is not taken into consideration by kitchen operators until they receive an expensive
water bill. Water was taken by students as a new agent to consider in the design process, a step that
comes from the posthumanism designh approach (Forlano, 2017). Moreover, the understanding of how
water flows inside the product and in the PK helped identify the points where to intervene, to reduce its
use, or to create a circular use. An open question is to understand how much time dedicate to this phase,
because it is an additional step to perform in the design process to enable the design for this new scenario,
but it makes it longer, and usually time constraints in design studios should be respected, also because
the results - a new product - should be also well deepened in details and well communicated. In reality,
the approach at nano level used by the students contains reflections and relationships with the macro
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level - the system one -, but actually it was made without a real awareness of this type of action. Moreover,
the move from one level to another one was made multiple times. The relationship between the nano
and macro level can be seen in fig. 4. It seems that the better solution is to guide the students through a
design process that is a mix of the two different educational experiences had: giving time both on the
inclusion of systems thinking aspects, to delineate the sustainable goals of products, the sense making,
and to focus also on the environmental requirements of the products itself, for a life cycle thinking
approach to better the ‘how to do’ phase.

MACRO LEVEL
WITH ACTORS OF THE ECOSYSTEM

INTERNATIONAL GEOGRAPHICAL CONTEXT

reservation

ing, . EQUIPMENT,
:; TOOLS
& ACTIONS

MICRO - MESO - MACRO LEVEL
IN A SPECIFIC GEOGRAPHICAL CONTEXT
WITH ACTORS OF THE ECOSYSTEM

different strategies
to close loops (CE

waste =& EQUIPMENT
| & AND TOOLS

EQUIPMENT
AND TOOLS
LIFE CYCLE

NANO LEVEL (product)

potential closed loops
for resources \ A 4

Figure 4. From nano to macro level approach that can be used in design for the FS. The macro level starts from the
value chain of the CE for food (Fassio & Tecco, 2018).
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Conclusion

The results of the design process and the visualisations that the students have delivered tell about the
impact of these educational experiences, even if the changes in the students, before and after the courses,
were not quantified at the end of the process. These experiences had an impact on the education of
students on giving the skills to address interconnected global challenges, make informed decisions and
take individual and collective action to change society and care for the planet, as the Unesco wants for
future generations. Moreover, they were moments to increase the ecological awareness of students
about the current ecological crisis, and providing skills such as problem framing, systems thinking and
future literacy - key competencies for the European sustainability competence framework. Considering
this, education for DfS can be proposed as a subfield of ESD.

The process and the results give insights also on educating on ‘design for a sustainable use of water’ and,
more broadly, on ‘design for water’. It is not a usual topic for designers, but it can become thanks to the
new design movement which tends to consider new agents in the design process, a step that comes from
the posthumanism design approach (Forlano, 2017). In this case, a systemic approach was important to
use to understand how water flows inside the product and in the PK to identify the points where to
intervene, to reduce its use, or to create a circular use. It can be an example for design that want to
consider the future of our planet, where there is the need to understand the sense of the design action,
to question why we are designing, to construct a sense of responsibility and critical thinking, to finally
develop an ecological intelligence (Goleman) understanding the relationship among our actions and the
natural world where we live.

The diffusion of this education model, in particular the one on the topic of water saving, can help future
product designers to work more on innovation for freshwater saving, especially in locations affected by
water scarcity. Indeed, water is considered the gold of the 21st Century (ICWRGC, n.d.) and there are
studies that warn on the future increase in the demand of freshwater (OECD, 2012), contributing to water
scarcity caused also by climate change (UN water, n.d.), causing an increase of water scarcity in more
countries in 2050 (Baggio, Qadir & Smakhtin, 2021).
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Abstract

Design for Sustainability (DfS) comprises multiple approaches geared toward sustainable production and
consumption. Leather and fashion production and consumption are unsustainable. The phenomenon calls
for a paradigm shift, especially in technology education. The next generation of designers must be educated
in the first years of design education about sustainability so that they can grow with the idea of designing
not just one generation of products. The shift can only be achieved by DfS oriented educators. Issues on
disability are increasingly gaining attention in public and policy documents but not in research. Persons living
with disabilities (PLWDs) constitute 1.3 billion (16%) of the world population and 80% of them reside in low-
income countries such as Kenya. Globally, Technical and Vocational Education and Training (TVET) is key to
empowering adolescents and youth living with disabilities. There is a dearth of research on TVET in Africa,
especially the special TVET institutions, which are established to serve PLWD. The special TVET institutions
have limitations concerning the trainers and the curriculum. Some trainers in special TVET institutions are
not professionally trained in the courses that they teach, such as fashion design and clothing/garment
making technology and tannery and leather technology. Most of the curricula are outdated and students
are not placed for industrial attachment. Thus, both the trainers and curricula may not be abreast with the
global discourse on DfS. The study was conducted in Kenya’s three special TVET institutions. The objectives
of the special TVET fashion design and clothing/garment making technology and tannery and leather work
technology curricula include among others to empower trainees to practice environmentallyconscious
production. All the trainers have undergone formal training: from Diploma to Masters degree. The courses
incorporate DfS in fabric colouration, garment cutting and making, workshop organization and
management, material knowledge, and safety and hygiene subjects. The courses thus align with economic,
social, and environmental sustainability. The respondents demonstrate an in-depth understanding of DfS
and its benefits: environmental, economic, technological, and social. The trainers adopt diverse strategies
to incorporate DfS in teaching, thereby encourage and guide the trainees to construct sustainable fashion
products, soft furnishings, and coloured/decorated fabrics. Adopting DfS poses institutional, consumer, and
financial challenges to the department. However, the conundrums are outweighed by the benefits accrued
in the trainees’ sustainable projects. DfS-oriented trainers and trainees are critical in contributing to Kenya'’s
fashion and leather industry’s “greening” and global competitiveness. Both parties are game-changers by
promoting DfS. A capacity building workshop and a DfS manual for the trainers would enhance their skill-
sets, knowingness, attitude, and value concerning DfS. The introduction of a ‘Design for Sustainability’
theorycum-studio unit is crucial. This study is aligned with the United Nations Sustainable Development
Goals, 1,2,3,4,8,9,12, 15, and 16.

Keywords: Attitude, Design for sustainability, Knowingness, Practice, Trainers

120



av ‘o

THE 30%
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = e

" .

=
- A R — Sa ~ —
o S+ o . B =
Introduction

Issues on disability are increasingly gaining attention in public and policy documents (Education
subSaharan Africa [ESSA], 2021) but not in research. Persons living with disabilities (PLWDs) constitute 1.3
billion (16%) of the world population and 80% of them reside in low-income countries (World Health
Organization [WHO], 2023) such as Kenya. The youth (15 to 24 years) comprise slightly more than 20% of
the total population in Africa (United Nations Youth Year, n.d), and includes those living with disabilities,
some of who are enrolled in special technical and vocational education and training (TVET) institutions to
pursue diverse courses. A minority of Kenyans (4.6%) experience some form of disability, mostly visual,
hearing, physical, and mental (Sichari, 2016). PLWDs live as an invisible minority. However, with
appropriate support adolescents and youth living with disabilities can develop into adults who lead
contributing and satisfying lives in the community (Simmons, 2017), specifically through access to tertiary
level education in fashion design and leather technology courses.

There is a dearth of research on TVET in Africa, especially concerning special TVET institutions (ESSA, 2021)
which are specifically established to serve PLWDs. TVET is key to expanding opportunities for youth living
with disabilities by empowering them with skills and knowledge to be self-reliant, and for social
integration and self-esteem. Globally, factors inhibiting the enrolment/participation of youth with
disabilities in TVET-related courses are curricula-related, the nature of the individual’s disabilities, socio-
cultural, and institutional policies (ILO, 2021). TVET training offers limited subject options (mainly
dressmaking, leatherwork, hairdressing, poultry, agriculture, and carpentry) (KNHRC, 2015). Tailoring and
dressmaking was the third (20.5%) most enrolled course in special TVETs in Nyandarua and Murang’a
counties in Kenya. On the contrary, although the courses were relevant to the labour market, the trainees
exited without the skills due to outdated curriculum, lack of industrial attachment, not taking the trade
test, and inadequate, obsolete, and un-adapted equipment (Githaga, 2014).

The next generation of designers must be educated in the first years of design education
about sustainability so that they can grow with the idea of designing not just one generation of
products (Vezzoli et al., 2022). Sustainability implies a multi-disciplinary model comprising various
dynamic and inter-dependent elements: social, consumer, design, economic, environmental,
innovation, technological, business models, marketing, raw materials, transparency (Gardetti, 2019) as
well as cultural (Yang and Lupo, 2019), and such concepts as upcycling, zero-waste design, and
disassembly (Vezzoli et al., 2022). Design for Sustainability (DfS) is a whole system approach that considers
the overall impact of designs. DfS is a multi-disciplinary and inter-disciplinary approach that can be applied
in all fields including fashion, industrial, and product design among others. DfS incorporates the following
principles: thinking in systems, dematerialization, renewable/natural materials, and cradle-to-cradle
(Manzini, n.d).

Chen et al. (2022) adopted knowingness rather than knowledge. The former is regarded as recognition of
the fundamentals of sustainable development (SD). Knowingness is similar to awareness, for it probes
individuals’ wakefulness and perceptions. The capacity building of teachers is crucial if real transformation
is to take place (Pavlova, 2023), such as adoption of DfS in TVET curriculum. Some trainers in special TVETs
are not professionally trained in the courses that they teach (Githaga, 2014), thus may be unaware of the
global discourse on DfS.
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Problem-solving is the central theme of Technology Education (TE). It is incumbent of TE teachers to
constantly subject their learners to be in the habit of technologically solving the problems of their
indigenous community (Mapotse, 2023) such as fashion’s and leather’s unsustainable production and
consumption. Engaging students in real-life projects with real stakeholders/end-users of products and
services, effectively aligns educational delivery with the professional practice (Moalosi et al., 2012),
enabling seamless entry to the labour market.

Leather is one of the most widely traded commodities globally. The demand for leather and leather
products (footwear, fine leather, handbags, and auto upholstery) surpasses the supply. Effluents
produced by tanneries have a significant negative impact on the environment and human health. Tanning
is also a highly energy-consuming process. Consumers in developed countries especially are pushing for
an acceleration of the ‘green’ leather industry (adoption of sustainable, clean technologies) and are willing
to pay a premium for ‘green’ leather. The Government of Kenya (GoK) is in the process of establishing a
leather industrial park in Machakos County aimed at accelerating the industry’s development for socio-
economic empowerment (World Bank Group [WBG], 2015). The industry will require more DfS-oriented
and well-trained graduates especially from special TVET institutions to ‘green’ Kenya’s industry and
enhance its global competitiveness.

The global fashion industry is a highly significant economic player. Nonetheless, it is highly energy-
consuming, polluting, and wasteful, occasioned by fast fashion. Despite modest progress, fashion has not
yet taken its environmental responsibilities seriously (Vezzoli et al., 2022). Although most textile solid
waste originates from household sources, waste textiles also arise during garment manufacture. The
waste includes cut pieces of fabrics (constituting 20% of the industry’s waste), and rejected pants, shirts,
and t-shirts among others (Saha, 2014; Vezzoli et al., 2022). The fashion industry is transitioning toward
sustainable/eco/green/slow fashion. The term ‘slow’ was coined by Dr. Kate Fletcher, creating an
international movement in fashion from “quantity to quality.” ‘Slow’ is an approach in which designers,
buyers, retailers, and consumers are more aware of the impacts of products on workers, communities,
and ecosystems (Craft Alliance, 2012).

There is a dearth of research on TVET in Africa, especially the special TVET institutions. Additionally, no
research has been conducted in Kenya concerning the knowingness, attitude, and skills/practice of special
TVET trainers concerning DfS, especially considering all the six content dimensions: environmental, social-
ethical, cultural, technical, political, and economic sustainability. The special TVET institutions are
challenged because most of the curricula are outdated and students are not placed for industrial
attachment. Of concern is that some trainers in special TVET institutions are not professionally trained in
the courses that they teach, such as fashion design and clothing/garment making technology and tannery
and leather technology, thus they may not be abreast with the global discourse on DfS. Thereby they fail
to impart the trainees with the same, denying the trainees the opportunity to critically engage with DfS.
The problem persists despite the emphasis by scholars to inculcate sustainability principles to design
trainees from their early years of study. Typically, studies on sustainability delve on the environmental
dimension only. There is no known study conducted to probe the incorporation of DfS in special TVET
curricula for fashion design and clothing/garment making technology and tannery and leatherwork
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technology. There is need for a study focusing on trainers’ knowingness, attitude, and practice within the
broader context of DfS. Therefore, the study aimed to: evaluate how special TVETs’ fashion design and
dressmaking/clothing technology and tannery and leatherwork technology curricula incorporate DfS; and
assess trainers’ knowingness, attitude, and practice about DfS.

This paper fills the gap on the dearth of research on TVET in Africa, especially the special TVET. This study
is particularly aligned with UN SDGs, 4: Ensure inclusive education and equitable quality education and
promote lifelong learning opportunities for all, as wellas 1, 2, 3, 8,9, 12, 15, and 16.

DfS-oriented trainers shall impart and empower the young PLWDs TVET trainees to competently
participate in the global discourse, thereby contribute to Kenya’s fashion and leather industries’ ‘greening’
and global competitiveness. The outcome of this study shall foster curriculum development and
innovative approaches towards DfS adopting socio-cultural, economic, environmental, technical, ethical,
and political sustainability.

Literature Reviews
The Fashion and Leather Industry and Sustainability

The high demand for leather is occasioned by the rapid population growth, particularly within younger
population cohorts, and rapidly increasing disposable income. The industry offers an important
opportunity for Kenya’s industrialization and diversification of exports in achieving Kenya Vision 2030, and
provides employment in both the formal and informal (Jua Kali) sectors. Kenya exports leather bags,
travelware, and corporate items. African countries, including Kenya, remain marginal players in the
leather industry, accounting for 3.3% of world leather value addition. Leather producers face challenges
of lack of training, awareness of design trends, designers, and government support among other concerns
(WBG, 2015). The issues require a paradigm shift in training leather designers who engage in value
addition while practising DfS. Globally, the leather industry is embracing sustainability/’greening’. Kenya’s
Alpharama Tanneries is Africa’s only tannery that is certified under the environmental sustainability
certification regime, the Leather Working Group (LWG) and it employs leather traceability (a sustainability
concept). Certification would help increase the quality of leather and enhance sustainability initiatives.
Professional certification programmes are critical for training workers in production from conception to
finishing, as well as quality management, thus fostering process efficiency and supply capacity (WBG,
2015).

Fashion designers have created a distance/barrier between themselves and their users. The majority
approach fashion in an inward-looking practice for oneself: self-expression, aesthetic choices, and
economic factors (Whitty, 2021), which leads to significantly high dissatisfaction with fashion products in
the market, which is unsustainable. Fashion designers must urgently adopt the problemsolving and
externally-driven approach: design for others’ needs, driven by equity-led research, usercentred, and
experiential approach (Whitty, 2021), concepts aligned with DfS. Adherence to the ‘waste hierarchy’:
reduce—reuse—recycle-prevention is critical in the management of waste. The latter is of higher priority
than the 3Rs (Ceschin and Gaziulusoy, 2020).
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Design for Sustainability (DfS)

Ceschin and Gaziulusoy (2020) explore DfS from various perspectives including eco-design, emotionally
durable design (EDD)/design for product attachment (DfPA), Design for sustainable consumption
behaviour (DfSB), biomimicry (BM), Product-service systems (PSS), Design for the Base of the Pyramid
(DfBoP), and the knowledge and know-how required to apply various DfS approaches.
Durability/longevity, be it emotional, physical, or stylistic extends the use/lifetime of apparel (Casto and
Delong, 2019) thus promoting sustainability. Universal design (UD) calls for inclusion of persons with
special needs to meet their needs and preferences.

Special TVET Institutions

The TVETs’ management and National Council for Persons with Disabilities (NCPWD) have not conducted
market surveys for the courses. Further, the latter did not participate in curriculum development (Githaga,
2014). The TVET training is not adapted to the PLWDs’ skills, interests, and abilities; and is irrelevant and
unmarketable in an evolving technological labour market needs and jobs (ILO/IAPP, 2009; KNHRC, 2015)
thus occasioning high unemployment among graduates (ILO, 2021). If trainers are unaware of DfS, then
the graduates- potential industry change agents, will not be responsive designers.

Nexus of TVET Trainers and DfS

The past two decades have witnessed increasing recognition and political agreement that education is a
major agent to transform the current society into a more sustainable, equitable, and socially just one.
UNESCO’s Education for Sustainable Development (ESD) is not only one of the 17 UN Sustainable
Development Goals (SDGs), but is also a means to reach other SDGs. ESD encompasses the development
of adequate/relevant knowledge, right attitudes, and proficient skills. To help learners prepare for the
uncertainty of the future, they should be imparted with the relevant knowledge. Male and female
students gave more credit to the social and environmental domains of sustainability respectively (Chen
et al., 2022). According to Abdelgalil (2013), the outcomes of the change project: Education for
Sustainable Development (ESD) aligned with sustainable development include, created awareness among
the students, re-oriented postgraduate degree scientific research plan, integrated sustainability in some
course contents, and introduced new sustainability-oriented courses. Orangi’s (2014) study revealed that
the academic staff members in TVETs were professionally qualified. Nonetheless, they needed to upgrade
their technical skills through advanced training in Diploma, Bachelors, and Masters in fashion design,
entrepreneurship, information communication technology, and machine maintenance.

Undergraduate programmes in fashion and textile design have a responsibility to prepare their graduates
for an ever-changing industry (Lantry, 2015), that is practically shifting toward DfS. The same would apply
to TVET courses. Creative students can be self-employed, innovative, and invent things that could
technologically solve the problems of their community of nations (Mapotse, 2023). Special TVET
institutions’ graduates get employed. For instance, a graduate of knitting is employed in a Nakuru-based
industry, and another from beauty and hairdressing is an instructor in a vocational rehabilitation and
training centre (Githaga, 2014). The purpose of teaching TE is to equip learners with knowledge, skills,
attitudes, and values that will be needed to sustain the creative economy, and sustainable societies
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(Mapotse, 2023). According to Njeru (2016) fashion design undergraduate students employ sustainability
concepts in their course projects mainly through the lecturers’ encouragement, interaction, discussion,
consultation, and demonstration. Sustainable techniques adopted include restyle fashion products and
construct reversible apparel and accessories. Special TVET trainers thus require extensive knowledge, skills,
values, and positive attitude regarding DfS as they play a crucial role in the innovative learning process.

Methodology

A descriptive survey research design was adopted. The study was conducted in Kenya, among three special
TVET institutes, namely Karen Technical Training Institute for the Deaf (KTTID), Machakos Technical
Training Institute for the Deaf (MTTID), and St. Joseph Institute for the Deaf (SJID). The researchers were
unable to reach trainers in Sikri Technical Institute for Deaf and Blind in Oyugis. Data were collected from
the trainers/tutors, employing a semi-structured questionnaire. Thematic analysis and descriptive
statistical techniques comprising frequencies and percentages were employed. The findings are presented
in graphical format, and narratives. The participants were assured of anonymity and confidentiality of
their responses.

Results and Discussion

Trainers of KTTID, MTTID, and SJID numbering 7, 8, and 5 respectively participated in the study totalling 20.
The institutions are respectively located in Nairobi, Machakos, and Siaya counties in Kenya. These institutions
were established by the GoK as TVET centres to serve learners with special needs/living with disabilities.

The courses are variously named as Fashion design and clothing technology, tannery and leather work
technology, and fashion design and garment making technology whose examining bodies include Kenya
National Examination Council (KNEC), National Industrial Training Authority (NITA), and Competency-
Based Education and Training (CBET).

Respondents’ and Institutions’ Demographic Characteristics
Table 1: Respondents and institutions by demographic characteristics
Length of programme KTTID MTTID SJID

Fashion design and clothing /garment 33 years Over 20 years Over 20 years
making technology

Tannery and leather work technology Not offered 3 years Not offered

Levels of courses Fashion design and clothing/garment making technology:

Artisan v v v
Certificate v v v
Diploma v v v
Tannery and leather work technology:
Artisan
Certificate Ni
Diploma Ni

v
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Number of students
Fashion design and clothing 120 83 50
/garment making technology
Tannery and leather work technology Not offered 60 Not offered
Objectives of the courses Impart Impart Impart technical
knowledge, employability skills to trainees
skills and skills to learners Make trainees
attitude in Produce skilled self-reliant
fashion Blllearners for self- Enable trainees
design dependency to apply design
Impart Develop competence techniques in
knowledge, skills and skills in the various areas
attitude field of fashion Practice fashion
necessary for self- design to be creative production with
reliance and innovative environmental
Prepare trainees to consideration

confidently enter the
world of work
Empower
trainees with
sustainable skills

Trainers’/tutors’ qualifications in special TVET

Diploma 4 3 4
Higher diploma 3 0 0
Undergraduate degree 3 4 2
Masters degree 2 0 0
Total 12 7 6
Prevalent disabilities among trainees (multiple responses allowed)

Low vision Vv v
Physical challenge/handicap v v \
Cognitive/intellectual/mental deficient v v

Developmental disorders v

Hearing impairment v Vv
Multiple disability v

Products the trainers teach trainees to design and construct (multiple responses allowed)

Clothing v ' '
Intimate apparel v '
Handbags v ' '
Jewellery ' ' v
Eyewear

Shoes ' ' v
Soft furnishings v '

Beadwork v v
Fabric colouration/decoration \' V'
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The TVET institutions have been offering training to persons who are abled-differently. KTTID has offered
fashion design course for over three decades, while MTTID and SJID for more than two years. Leather
technology programme has been on offer for 3 years in MTTID only. The programmes are offered at
Artisan, Certificate, and Diploma levels as prescribed by the curriculum in TVET institutions in Kenya
approved by the Kenya Institute of Curriculum Development (KICD). The number of trainees currently
enrolled in all the three levels of training in Fashion design and clothing/garment making technology at
KTTID, MTTID, and SJID is 120, 83, and 50 respectively. The trainees pursuing tannery and leather work
technology course total 60 across the programme levels (Table 1). The results concur with ILO (2021) that
Kenya experiences massive inequalities in access to TVET, especially in regard to participation of females
and PLWDs.

The objectives of the courses as documented in the curricula are to impart the trainees with knowledge,
attitude, and sustainable skills that empower them to be self-reliant, employable, creative, innovative,
confident, and practice environmentally-conscious production.

Table 1 further shows that, all trainers in the institutions have undergone formal training with KTTID
having tutors who have attained diploma (4), higher diploma (3), undergraduate degree (3) and notable
Master’s degree (2). The trainers in MTTID and SJID are diploma and undergraduate degree holders. The
findings contradict KISE (2019) that heads of regular training institutions indicated that the greatest
challenge they face in provision of services and training to trainees with disability was lack of trained
personnel and lack of adequate resources and unfriendly infrastructure at 30% and 29% respectively. The
former is an indicator of low uptake of training opportunities by staff in these institutions which raises the
question of lack of reasonable accommodations/inclusion.

The results show that the most prevalent disabilities among trainees of the two courses was physical
challenge/handicap reported across all the institutions. Low vision was reported in MTTID and SJID.
Cognitive/intellectual/mental deficient was reported in KTTID and MTTID and hearing impairment in
KTTID and SJID. Other disabilities of low prevalence include developmental disorders, and multiple
disabilities. The finding resonates with Sichari (2016) that prevalent disabilities among Kenyans include
mostly visual, hearing, physical, and mental impairment. Although, the TVET institutions bear the name
Deaf, they enrol trainees with other disabilities. The diversity in disabilities may have implications on the
pedagogy for the trainer in the delivery of curriculum for DfS adoption.

How Curricular Incorporate DfS
Certificate in fashion design and garment making technology

A total of eight units incorporate DfS namely:

1. Entrepreneurship: enterprise social responsibilities to include meaning and importance, and social
concerns of the enterprise.

2. Fabric colouration (tie-and-dye and batik), fabric printing: types of dyes include natural ones obtained
from wild plants, cultivated flowers, and foods (onions, purple cabbage).

3. Garment cutting: lay planning (determination of fabric requirements) comprises calculation of
material sizes with improved layout; save on material; cut trimming correctly using a pattern.
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4. Garment making practical (separately women and men): procedure of assembling a given garment;
and quality control.

5. Workshop organization and management: ways of improving inefficient method of working; effects
of lighting and ventilation in a workshop; safety precautions such as wearing protective clothing,
operating manuals for machines, and safety posters; workshop waste disposal includes recycling and
availing bins.

Artisan course in garment making

The content of four units relate to sustainability, particularly:

1. Safety and hygiene: specific workshop rules, fire safety, first aid, and hygiene.

2. Material knowledge: the care of fabrics made from natural and man-made fibres (cleaning agents,
stain removal, laundering, dry-cleaning, and storage).

3. Garment cutting: relates to laying out which focuses on economy of materials.

4. Garment making: joining/assembling garment parts and fitting.

The fashion design and garment making technology curriculum addresses DfS, in such courses as
entrepreneurship, particularly social responsibilities which is a concept in social sustainability. In fabric
colouration, the use of natural dyes is an eco-friendly process. Garment cutting ensures only enough fabric
is bought, and efficient layout reduces fabric wastage leading to economic and environmental
sustainability respectively. Garment making course supports correct garment assembly thus reduce
ripping, in addition to quality control: relates to economic sustainability.

The fashion design and garment making technology certificate artisan curriculum also fosters
environmental sustainability in the course titled care of fabric made from natural and man-made fibres
which enhances longevity. In addition, garment cutting points to economy of materials hence waste
prevention. The garment making unit incorporates fitting which fosters a near-perfect fit thus the garment
is worn for a longer period: environmental sustainability. The unit on safety and hygiene imparts trainees
with knowledge on how to create a safe working environment: economic sustainability. The curricula thus
incorporate social, economic, and environmental sustainability. The findings concur with the respondents’
assertions about the units that incorporate sustainability namely garment cutting and making, fabric
colouration, and entrepreneurship.

Level 4 Leather worker | course

The following courses factor DfS,

1. Occupational Health and Safety: types and caused of accidents in a workshop, contents and uses of a
first aid kit, appropriate PPEs in the work place, use of fire extinguishers and emergency buttons and
exits, and Workman’s Compensation Act and the Occupational Health and Safety Act.

2. Leather technology subjects include,

3. Pattern Making and Cutting: quality control in pattern cutting procedures, and safety and health
practices.

4. Material cutting: Economical layout of material, quality control, accuracy, and safety and health
practices.
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5. Component Preparation: dyes and stains, safety and health practices.
6. Assembling: Quality control, safety and health practices.
7. Finishing- Materials include dyes, stains, and colours, quality control, and safety and health practices.

Business Studies

Introduction to business studies: corporate social responsibility, classification of business resources
includes economic (natural and man-made/capital resources), renewable and non-renewable resources.
Workshop organization and management instils the creation of an efficient method of working and a
conducive working environment: economic sustainability, and stresses on recycling: one of the 3Rs of
environmental sustainability.

All the subjects tackle safety and health practices, and quality control: sustainability concepts. The former
promotes a conducive working environment, while the latter fosters good quality products thereby
longevity. Economical pattern layout and accuracy prevents waste generation. However, the curriculum
does not specify which kind of dyes to use (natural or chemical of which the former is sustainable). The
trainers may use their DfS knowingness, skills, and attitude to opt for utilizing natural dyes. In business
studies a discussion on Corporate Social Responsibility (CSR) aligns with DfS. Further, considering that
leather and fashion production are energy-intensive, knowledge on renewable business resources such
as energy would propel the graduates to utilize it in their businesses.

Trainers’ Knowingness, Attitude, and Practice of DfS

Trainers’ knowingness of DfS

The trainers were probed on the sources from which they obtained information about DfS.

Table 2: Respondents by knowingness of DfS

Awareness of DfS (multiple responses allowed) n %
Media especially social media 7 35.0
Research on fibres and fabrics 6 30.0
Workshops 5 25.0
TVET fair/exhibition 4 20.0
Market trend observation 3 15.0
Internet 2 10.0
Fashion shows 2 10.0
Embrace current trends 1 5.0
Learning about design 1 5.0
Reading journals 1 5.0
Community outreach projects 1 5.0
Client’s feedback 1 5.0
Innovation 1 5.0
Campaigns about green economies 1 5.0
Trends in modern entertainment scenes 1 5.0
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Trainers’ understanding of DfS

e Clothing that is mindful of people in the production line or value chain, such as worker rights and
social welfare.

e Clothing that is mindful of the environment by using recycled materials/items, waste fabrics, and
organic cotton.

e Maintaining a process over a period of time by utilizing available resources.

e (Clothing that is socially-acceptable.

Affordable fashion.

Classic fashion.

Ethically-made fashion.

Clothing that promotes economic empowerment of trainees, such as school uniforms.

Clothing that fosters green and blue economy.

Cost-effective clothing.

Results reveal respondents’ understanding of sustainability concepts: environmental, social, and

economic.
Benefits of DfS
Table 3: Respondents by benefits of DfS

Benefits of DfS (multiple responses allowed) Economic benefits n %
Availability of cheap materials. 4 20.0
Affordable fashion thus consumers save money. 2 10.0
Creates employment 2 10.0
Technological benefits

Improves trainees’ creativity through re-use, recycling. 3 15.0
Innovation and creativity. 1 5.0
Standardized materials thus increase lifespan. 1 5.0
Unique and good quality designs. Environmental benefits 1 5.0
Clean and safe environment by recycle, reuse, repack waste, and reduction of harmful emissions. 11 55.0
Reduction of waste generation, for instance modern ways of assembly. 6 30.0
Healthy/safe work environment. Social benefits 3 15.0
Consumer education on habits of sustainable fashion. 1 5.0
Upholds minimalism lifestyles. 1 5.0
Fights for human rights such as workers. 1 5.0
Foster social harmony. 1 5.0
Customer satisfaction. 1 5.0
Saves animal lives. 1 5.0
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Table 3 shows that the majority of respondents relate DfS to environmental benefits while the social
benefit is the least appreciated. There is a needs/gap in the integration of sustainability practices for the
trainers in the TVET institutions. The trainers and trainees belong to diverse reference groups such as
social groups and communities. Therefore, cultivating the importance of all sustainability gains would
further magnify the network of the benefits of DfS, because fashion and leather production and
consumption are the leading global pollutants.

Trainers’ Attitude toward DfS
Respondents were overwhelmingly positive about DfS for the following reasons:

Table 4: Respondents by attitude toward DfS

Attitude toward DfS (multiple responses allowed) n %
Improve/boost sustainable practice for the next generation. 3 15.0
Create environmentally/eco-friendly products. 3 15.0
It is achievable. 3 15.0
Reduce chemical emissions. 2 10.0
Minimal fabric wastage. 2 10.0
Great potential in the programme if well implemented. 1 5.0
Positive to produce creative learners. 1 5.0
Makes the designer a problem solver. 1 5.0
Ready to embrace it. 1 5.0
Buy locally-made products. 1 5.0
Important to the fashion world. 1 5.0
Creates employment (employed or self-employed) for trainees. 1 5.0

Love creativity from waste. 1 5.0

Support it by incorporating in trainees’ projects. 1 5.0

Appreciate its positive effect in the environment. 1 5.0

The majority (80%) of respondents reported that DfS is incorporated in the courses. On the other hand,

20% vocalized the negative. The reasons for the former include,

e Supports fairer and safer working conditions.

e Through the CBET curriculum.

e The skills attained enable learners and trainers to focus on detail, creativity, and
environmentallyfriendly aspects.

e The KNEC curriculum incorporates research and exhibition.

e Itis an aspect of emerging issues in the fashion world to innovate eco-friendly products.

e Trainees can select and focus on what they can do best.

e Makes trainees creative and innovative.

e Most TVETs are conducting this training.

e Trainees use waste to make soft furnishings.

DfS is not incorporated in the courses because the design world in the classroom is knowledgebased not
practical.
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Trainers’ Practice of DfS

Table 5: Respondents by knowingness, attitude, and skill sets required for successful DfS practice
Knowingness, attitude, and skill sets crucial for successful n DfS practice (multiple responses allowed) %
Knowingness

Fashion design knowledge, for instance trends, design thinking. 11 55.0
Creativity. 8 40.0
Innovativeness. 8 40.0
Environmental literacy. 3 15.0
Material/textile science knowledge, for example durability, challenges of using certain fabrics, sourcing. 2 10.0
Attitude

Attention to details. 2 10.0
Waste sensitive. 1 5.0
Collaboration. 1 5.0
Problem solving. 1 5.0
Skill sets

Sewing techniques. 4 20.0
Garment cutting. 2 10.0
Good communication. 2 10.0
Research. 2 10.0
Recycling. 1 5.0
Rebranding. 1 5.0
Entrepreneurial/marketing. 1 5.0
Artistic skills. 1 5.0
Pattern development. 1 5.0
Information communication technology (ICT). 1 5.0

Results in Table 5 show that respondents’ knowingness prevails over attitude and skill sets. Notably, the
latter two may hinder their ability to successfully transfer important DfS practices to their trainees.
Consequently, this may act as an impediment to the trainees to practice DfS.

How the departments have benefited from adopting DfS in trainees’ projects

e Support local communities.

e Encourages mindful consumption of fashion products.

e The majority of the trainees have become innovators, self-reliant, and job creators.

e Enhanced trainees’ boldness, assertiveness, and creativity to design and produce biodegradable and
transformable fashion products.

e Makes trainees appreciate and embrace their cultural heritage.

e Produce fashion products by reusing, upcycling, and recycling clothing items and materials thus
savings are made. The articles are exhibited and sold in TVET fairs.

e Promotes safer working environment for trainers and trainees.

e Makes the course relevant to the current global environmental issues.

e Trainees do economical pattern layout hence reduce wastage.

e Trainees adhere to environmentally-friendly waste disposal.

Challenges departments encounter in adopting DfS
Adopting DfS creates its fair share of challenges to the department related to institutional, consumer, and

financial issues:
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Institutional concerns

e Limited time because creativity is time-consuming yet the courses have a tight schedule with limited
practice time. The trainees write examinations every year.

e Shortage of equipment, particularly modern ones.

e lack of clear academic grading.

e Limited resources for research and implementation.

e lLack of materials.

e lack of finance to run the programme.

e lack of proper guidance and policy.

e Challenge of sourcing eco-friendly materials.

e Trainees undecided because the programme is broad, thus selecting one item may not be beneficial
to some trainees.
Consumer concerns

e Acceptability by consumers.

e Slow adoption.

e Limited accessibility for consumers.
Financial issues

e Pricing of the products.

e High cost.

The results clearly point to institutional challenges as the major deterrent to the success of DfS practices
despite consumer concerns such as product acceptability, slow adoption, and limited accessibility. The
findings resonate with Chipambwa (2024) that upcycling faces myriad challenges. The process is time-
consuming due to the uniqueness of the products. Pricing the products is difficult as customers considered
them as having inferior quality. Further, customers may have a negative attitude toward the products as
they prefer those made from new fabric.

Units that incorporate DfS

The respondents outlined seven units each in fashion design and clothing/garment making technology
and tannery and leather work technology in which DfS is incorporated namely,

Table 6: Fashion design units that incorporate DfS

Unit Name Unit Description
Garment construction practical Garment assembly from designing, cutting to making/joining.
Accessory making Use locally-available materials.
Fabric colouration (batik, tie-and-dye) Use the techniques to renew old garments.
Fashion design, clothing construction Sketch designs that have classic styles.

Construct garments using the most economical technique.

Cutting technology Lay patterns in the most economical way.
Environmental literacy Competencies required to control environmental pollution.

Comply with workplace sustainable resource use.

Identify environmental legislation.

Implement and monitor activities on environmental protection.
Entrepreneurial skills Developing business innovation strategies.

New markets.

Motivating workers.
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Despite experiencing numerous institutional challenges as stated, the trainers have successfully
implemented DfS practices in some of the courses in the curriculum that they teach (Table 6). The practice
shows a willingness by the trainers to enhance sustainable practices in fashion and clothing design and
tannery and leather work technology.

Strategies the departments employ to incorporate DfS

Table 7: Respondents by strategies adopted to incorporate Df

Strategies adopted in incorporation of DfS (multiple responses allowed)

Students are encouraged to do economical pattern layout.
Trainers encourage students to use new scrap fabric for projects.
Procure and use natural dyes in fabric colouration.

Students are taught how to mend fashion products.

Developed new courses that integrated sustainability.

Re-orient existing courses to incorporate sustainability.

T [ T S T Y
EooblkikIkIR|=
(2]

(2]

o

Adhere to environmentally-friendly disposal of effluent from fabric colouration. 50.0
Trainees are assisted to design and construct multi-functional fashion products. 50.0
Trainees are guided to design and construct apparel for persons with special needs eg. Elderly, PLWDs.10 50.0
Trainees are guided to design and construct classic fashion products. 9 45.0
Trainers encourage students to restyle products into apparel. 9 45.0
Trainers stress on trainees to design and construct reversible apparel. 8 40.0
Entrepreneurship units emphasize on workers being valued. 8 40.0
Trainers stress on trainees to design and construct reversible fashion accessories. 7 35.0
Students are facilitated to design and construct transformable fashion products. 6 30.0
Trainers encourage students to design and construct reversible soft furnishings. 5 25.0
Trainers emphasize to trainees to construct long lasting fashion products. 5 25.0
Trainees are required to design together with real clients/end-users. 5 25.0
Trainees are encouraged to adopt ethnic dress styles of diverse African communities in their projects. 5 25.0
Students are encouraged to use bio-degradable fabrics. 5 25.0
Trainers stress on the trainees to use Kenyan made fabrics and materials. 4 20.0
Students are encouraged to empower the community culturally and economically 4 20.0
Seek fabric donations from textile manufacturing firms. 3 15.0
Sought for leather scraps from leather tanneries and designers. 3 15.0
Invite resource persons to speak to trainees and staff on sustainable fashion. 2 10.0
Seek fabric donations from fashion houses. 2 10.0
Seek fabric donations from apparel manufacturing firms. 1 5.0

Table 7 reveals that the focus is on trainees being instilled the DfS practice in their projects that incorporate
such concepts as upcycle, mend, restyle, transformable, reversible, use end-of-life fabrics, buy local, and
community engagement. Evidently, the respondents are acting as change agents or champions.

Trainees and DfS

Sustainable products created by trainees

The results reveal trainees create soft furnishings, apparel, fashion accessories, and engage in halfscale
garment making. Fashion accessories include earrings, necklaces, sandals, beadwork baskets, bags, hats,
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scarves, and ties. The soft furnishings comprise duvéts, curtains, backrests, wall hangings, floor and baby
play mats, lampshades, pillowcases, nettings, centre pieces, throw cushion covers, bedcovers, loose
covers, carpets, and rugs. Sustainable principles are employed in fabric colouration and in practical/studio
projects by constructing a half-scale garment. The finding echoes Simmons (2017) that with appropriate
support adolescents and youth living with disabilities can develop into adults who lead contributing and
satisfying lives in the community. The special TVET graduates, despite their disabilities but equipped with
relevant knowingness, and skill-sets, as well as a positive attitude of and toward DfS shall practice it in the
industry, thereby foster sustainable production and consumption.

Trainees’ Reaction to DfS

The trainees are predominantly positive about adopting DfS, which is expressed by such sentiments as
‘excited’, ‘impressed’, ‘happy’, and ‘like it’. The trainees embrace DfS, understand the need for sustainable
production and consumption, keep wastage to minimal due to change of attitude towards use of fabric,
and put much effort to create more sustainable fashion products. Nonetheless, some trainees do not
seem to understand the concept. Such trainees prefer easy and fast work, and lack capital to purchase
sewing machines and materials. Consequently, upon graduation, only a quarter of the graduates venture
into fashion design, while the rest abandon the discipline. The respondents added that the study topic is
relevant and well-captured in the new CBET programme.

Conclusion

With proper training and DfS-oriented curriculum, trainees living with disabilities enrolled in special TVET
institutions are empowered to engage in DfS. The course objectives are DfS-oriented to some extent.
Therefore, it is increasingly important for design educators in special TVET and other higher education
institutions (HEIs) to be well-versed with DfS to facilitate the objectives’ attainment. DfS is incorporated
in both studio-based and theory units. The former include pattern making, material colouration, and
garment cutting and making. The theory units comprise business studies and occupational health and
safety. The trainers’ employ their knowingness, attitude, and skill-set/practice of DfS in developing and
delivering curricula, which has benefited the departments, particularly by the students adopting DfS in
their course projects by designing and producing sustainable soft furnishings, and fashion and leather
products. Nonetheless, DfS adoption experiences numerous institutional challenges, as well as consumer,
and financial obstacles. ESD is the key to achieving other SDGs such as sustainable fashion and leather
production and consumption. Trainers play a crucial role in the innovative learning process. Due to
trainees’ positive attitude toward DfS, they shall either continually improve existing
products/solutions/outcomes or create radically new ones that are distinctively sustainable. Both the
trainers and trainees contribute to Kenya’s fashion and leather industry’s substantive engagement with
DfS, ‘greening’, and competitiveness. Further, they are game changers fostering DfS.

The authors recommend capacity building: conduct workshops and develop a DfS module/toolkit for the
special TVET trainers to enhance their knowingness, attitude, practice, skill-sets, and value concerning
DfS. A tracer study to be conducted on special TVET trainees’ knowingness, attitude, value, and practice
of DfS: fashion design and leather technology. The trainees are future design practitioners and potential
change agents.
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Abstract

The aim of the study is to investigate awareness and understanding of sustainability education in rural
primary schools of Jabalpur, central India. A total of 72 participants (school children) were selected, out of
which 29 were males and 43 were females. Through the interviews, and observational studies the findings
of this research study showed no knowledge of sustainability. From interviews, teachers reveal that they
face challenges in teaching sustainability topics and strategies used to engage children. Children responses
showed no knowledge of sustainability. From observational studies, we could conclude there is no classroom
activity related to sustainability education, no environmental topics, no integration of sustainable practices
into daily routines. Also, there are no eco-friendly facilities and no outdoor learning spaces. Thus, there is a
great need for sustainability education in rural primary schools. Thus, sustainability education in everyday
learning should incorporated through physically sustainable classroom design by using corrugated sheets to
create interactive furniture and learning aids for teaching and learning. Thus, children can be inspired to
become environmentally conscious citizens and practices more sustainable future.

Introduction

Particularly in rural areas, the significance of sustainability education has gained recognition in recent
years as an essential part of elementary education. Roughly 90% of Indians live in rural areas, according
to the National Sample Survey Office (Thomas and Jayesh, 2016). These areas frequently deal with a wide
range of difficulties, such as little resources, poor education, and little exposure to environmental
problems. Because rural areas are essential to the country's overall sustainability efforts, these
characteristics make the distribution of sustainability knowledge both a