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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



THE 30"
ANNUAL INTER

SUSTAINA

NEPAL OPEN UNIVERSITY = oo

OFFICE OF THE VICE CHANCELLOR

\&Q__,.‘.ﬂ-a" \é
(—
Estd.: 2016

Ref No.: LHE)0R7)82-

18 May, 2025

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
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Preface and Acknowledgements

The International Sustainable Development Research Society (ISDRS) held its 30th 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 valedic tory session, underscoring the
national significance of the event.

Nepal 6s new Midest &miversity and dlepal 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, Purban chal 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 seetariat, 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 Nepa 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 (SDGSs).

One of the key outcomes of the conference was the adoption of theKathmandu 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 appeciation to the track reviewers, paper and poster presenters, and all
participants, whose active engagement played a vi

Prof. Sjors Witjes, PhD Prof. Dinesh Bhuju, PhD

President Convener
ISDRS 2024 30t ISDRS Conference 2024 Kathmandu
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Need of Accounting Sustainable Development Goal Interactions: Insights for a Systeneatievik
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Abstract

Implementing the 2030 Agendaith its 17 goals and 169 targets, presents a multifaceted challenge in
terms of contextspecific prioritization and understanding the interconnections among Sustainable
Development Goals (SDGs). It is widely acknowledged that focusing efforts on arhieungle goal or

target may result in tradeffs 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 thatcould 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, differenbtmgical 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
scientificinquiry. 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 anctia$sd 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 wt limited to Scopus, and Web of Science. Furthermore, manual searching of key journals
and reference lists complements the electronic search. The inclusion criteria prioritizegwawved

articles and policy documents published between 2015 and 2024usHs 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 hihlights 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 associatedtvathih 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 gowernance 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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Abstract

Initially referred to as the planetary boundary (PB) for chemical pollutiowas expanded and called
Gy2@St SyGAdGASa&¢ o b sussiances, né\# ibrmsh of ExistiwR dulys@ncds,fahd &
modified life forms thathave potential to [produce] undesirable geophysical and/or biological
effect€ The myriad of entities that fall under this definition and the scale of the problem pose scientific
and governance challengé$ovEnt encompasses more than one boundary, andave 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 planetascale. There are also potential additive and transgenerational effects

for which current investigative methods are inadequate.

Different types of NovEnNt also require a diversity of study strategies and methodologies. Understanding
the dynamics and effés of these entities on nature and humans depends on field studies and laboratory
representation of thecomplex interactions involved. was not initially possible to establish the status for
NovEnt, which was only formally proposed in 20Z8rrent defintion has a logical and qualitagv
character, and it igirtually impossible to quantify this boundary or parts offihese conditions encourage

a proactive and preventive attitude towards NovEnt. To move forward, efforts are needed to organize
knowledgeon this PB. We propose (i) to systematize the available knowledge and establish a classification
of the diferent types of substance§ij) to adopt ecological apaches based on biogeochemistry, (iii) to
includeinvasive alien sggries (IAS) in the NovElist. The inclusion ibased on three criteridfirst, 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, ateckdpy
human factorsSecondlike 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 extinctma impact human healthzinally IAS 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 NovEand 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
NovEnRt; (ii) the study of the biogeochemistry of NovEnt; and (iii) the inclusiéyssfin the list of NovEnt.

SDGs related to the study topic: 2, 3, 9, 11, 12, 14, 15.
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Abstract

Concerns regarding the adverse impacts of microplastics on livelihoods have arisen worldwide. Rainwater
and cloudscould 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, fishermed,tanrism 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 chan have a direct impact on human health and different species on land. Sustainable development
321t & o &3228 A/t K/ Rs mpStatft AFS 2y f I yRéE O2dAZ R 68
environment. The aim of this study was to assess thedeposition 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, 201%adehe

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 Jé2023 to Mar2024 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 heallthis 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 developraént go

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 beeméntified 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 waskvith 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 agricultwal 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-ti n 0 @ {akyitérew dreh 6f Eesearch, 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 ehainmicroplastics 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. -6%).

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 attemti 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 particlestidsphave
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.

Rainvater is known as an important pathway for the deposition of microplastics on agricultural land
(Brahney, 2020, p. 1251260). Wet deposition by rainwater enables the microplastics cycle in terrestrial,
aquatic and atmospheric environments (Huang, 2021,24.399). 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 rédeased
the ecosystem (Yusuf, 2022, p. 118421). Degradation of plastic bottles, finishing nets and other plastic
products can als¢ead to the secondary source wficroplastic release to the atmosphere (Okeke, 2022,

p. 100402). In the past few years, especiailyr the Covid 19 outbreak, the demand for single use plastic
has increased (Adyel, 2020, p. 3111315).

Poland with its diverse soil types and agricultural and farming practices serves as an ideal case study to
examine the microplastics issue in agriatdl 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 saifitbese 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 foesi®n Poland, a country known for extensive
agricultural activitiesThe 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 micsgptacontamination 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 problewe 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 sofllsamas 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;3b34®ue to

their toxicity and physicochemical properties,antiplastics are considered as hazardous substances and

getting attention from researchers. Microplastics are commonly referred to substances between the size
ranges2 ¥ p YY (2 ™M >Y oO0!f€tSyTX HAHHI LI mannnpgLud airol
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 accumulatthe 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. #881). Although microplastics on land and surface water will remain
suspanded and will be resuspended 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 fromténeestrial environment will be suspended into the
atmosphere and washed away in the aquatic environment referred to as the plastic cycle (Rilling, 2020, p.
14301431).

Different strategies were used in different part of the world for advance moddilingastern China filter

was examined directly using a migRaman spectrometer (HR Evolution, Horiba, France), with size
detection limit of ~Mm >Y® Ly &a2dziKSNY [/ KAYylFZ F2N) GKS LINBfAY
stereoscopic microscopy (Olympus SZX10, Japan). Later;MifRaanalysis (Nicolet iN10, Thermo Fisher,
U.S.A.) was used for compaositional verification of suspected MPs (Yu&),2020113). 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 southstdran, 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 ooipyoAxiocam 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 Shamghai OMHMCOA MT b Z| Sept2019June 10
2020 months

2 | Southern China | Guangzhou OHHelwe pc b<xX wm|Jan-Dec 2021 11
mmMncno 90 months
3 | Southwest Plymouth opndoTtpm bX biNov-Dec2021 42 days

England

4 | Iran Shiraz (29.61998°N, 52.474&LE) 18th Jul 2021 30

minutes
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No. | Study Area Sampling Coordinates (Latitude & Sampling Period Duration
Location Longitude)
5 | India Patna, Bihta OHPCOH M bZX YJun-Oct2022 5 months
(Bihar State)
6 | America BahiaBlanca, |[6oycnc oT1 { X Mar - Dec 2021 10
Argentina months
7 | India Kochi, Kerala N/A Oct 2019 Sept 100 days
2022
8 | America Colorado N/A Jan- Aug 2017 8 months
9 | Japan Mt. Oyama 0opcHC bZ ™Mo d(Jul-Aug 2022 2 months
a.s.l.)
10 | Japan Mt. Fuiji oopcop bZX wmoy (Jdul-Aug?2022 2 months
a.s.l)
11 | Japan Mt. Tarobo 6opcmd bZ Moy (Jul-Aug 2022 2 months
a.sl.)

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
nationallyand 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 ltalian patent number 102,018,000,003,337 on Mar@®X8. The sampling duration was three
months from Jar2024 to Mar2024. The methods for sample collection, laboratory analysis, and quality
control procedures are explained in this section.

StudyArea

Study was conducted in Poland mainly in Wroclaw #dodegion. 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
sekcted 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 spcifications for both samples

Rainwater | Soil | Sampling Date
RW1 S1 | 23/Jan/2024
RW2 S2 | 28/Jan/2024
RW3 S3 | 19/Feb/2024
RWA4 S4 | 24/Feb/2024
RW5 S5 | 5/Mar/2024

Abb. RW: RainwateS: Soil Samples
Sample Collection

Rainwater sample collection

Stardardized 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 faptaring 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 avoil contamination and following the standard, soil samples were collected from the top 5 cm of soll
profile using stainless steel trowels. Multiple samples were collected from each site to ensure
representativeness and were stored in grieaned glass contaers for laboratory analysis.

10
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Lab Procedures

Wet sievingprotocols

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 parpelssed 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 186gree celsius for 20 minutes. Once the sample showed
bubbles 10 gbH202 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.

Vacuunffiltration system

Samples were undergone vacuum filtratioreafligestion for effective separation of microplastics form liquid

phase. Membrane filter with pore size of 0.25Y ¢ SNB dzZASR F2NJ OF LJidzZNAy 3 2°F
rainwater samples. After vacuum filtration membrane filter were placed and examined under Screen Electron
Microscope (SEM) arkéburierTransform Infrared SpectroscoRIT) analyzer for further dysis.

Figure 2 Vacuum filtration and sample preparation procedures

Quality andcontrol protocols

To avoid the external contamination all plastic wears were eliminated from the study. Lab equipment
including beakers, funnels, and petri dishes wer@shed 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 Fourtansform infrared spectroscop{TIR). Diameter of afthicroplastics

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 0.40pum 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
s ‘- pron— "N - muna toon RW-5 5/ Mqu:/ 2024

Figure 3.SEM analysis for the rainwater samples from different locations
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Figure4. Particle size distribution of microplastics in different rainwater samples
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Figure 5Particles gray value with intensity by FTIR analyzer in rainwater samples

Identified Microplastics in Soil

In most of the samples microplastics size found in seiedarger than rainwater. The largest microplastics
size found in soil sample were 0.92um and the smallest were 0.5%henlargesparticle size was found
in S5 and smallest was in®

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

Figure 6. SEM analysis for the 50|I samples from differecttions

13
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Figure 7 Particle size distribution of microplastics in different soil samples
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Figure 8 Particles gray value with intensity by FTIR analyzer in soil samples
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DepositionRate

Based on the deposition trend of microplastics first sampldectd on 23 Jan 2024 contained the
highest number of microplastics 28 particles?. Sample RV2 collected on 28 Jan 2024 contained the
least amount of microplastics 5 particlefrim wet deposition. In soil samplesASontained the highest
amount of microplastics 340 particlem® and S3 contained the least amount of microplastics 110
particles/m?. Detailed of microplastics found in each sample baseduwnber is provided in table 3.

Table 3.Microplastics quantification based on deposition rate @il contamination in different samples.

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

S1 RW1 28 283

S2 RW?2 5 198

S3 RW3 11 110

S4 RWA4 7 340

S5 RWS5 20 288

Correlation betweerbepostion Rates andSoil Gontamination

MP IN RAINWATER & SOIL CONTAMINATION

288

053 2024 AL_20 0

340

242 2024 AL_20

110

l

192 2024 AL_20 11

282 2024 AL_20x

283
931 2024 AL_20x28—

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 abuaatce in rain and soil sample.

Conclusion

Abundance of Microplastics found in all samples. Largest mean particle size with abeintdasiowater
samples was 0.70 um and 0.92 pym 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 rainwatem different landscapes, including agricultural land. Data

15
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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
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Abstract

Since it was introduced in the Brundland Report in 1987, the wustainablity 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 ifvitere a fashion icon to demonstrate the sensitivity to global issues. However,
there is no clear consensus on what the tesastainabilityactually refers to, nor is it clear what values

are held and acted upon bydke who use itOn the other hand, regatess of how the ternsustainability

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 ndividuals live.
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Abstract
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The Evolution of Sustainability Discourses: A Deconstructed Reading
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Abstract

Sustainability has become a widely accepted and adopted discourseg takimultiple meanings and

dzaSa 20SN) 6KS @SINA® ¢KAa KFad SYNAROKSR (KS RAalOdz
characterization as a vague, ambiguous, empty, and contested term, which poses challenges to its
representation and understaling (Salas Zapata & Ortiz Mufioz, 2018; Farley & Smith, 2020, Billi,
Mascarefio, & Edward®021; Thompson & Norris, 202I)o gain insight into how sustainability is
represented and constructed within the societal discourses, (Michaud, 2018; Khan Mak, 2his

NBaSI NOK SyLXtz2ea WFOljdzSa 5SNNARIQa RSO2yailiNHzO0A 2
reading strategy, this research looked at eight documents from 1987 to 2021 that have influenced the
discursive landscape across multiple dimensjoimcluding environment, economy, society, culture,

religion, and politics.
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CriticalRealism as a Methodology for Sustainability Researchiédibns on Circular EconordRelated
Applications

Pauline Deutz
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To Grow or to Decelerate? Deconstructing the Pervasivet@hc of Green Capitalism
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Abstract

This presentation takes aim at any form of green capitalism that is predicated upon the simplistic,
reductive notion that unfettered economic growth andmansion should be the ultimate goal of every

society. Moreover, this transdisciplinary discussion also undermines the progegsession binary

behind the unsustainable idea of continual growth that reinforces free market solutions to the
anthropogeniccrisis instead of imposing limits to curb cerocidalaggression against the remainder of

the biosphere in the AnthropocerBechnocene5 NI g6 Ay 3 AYAaLIANI GA2y FNRBY W OJ
limitrophyz 9 R3II NJ a2 NAy Qa O2 YLX S Edonirféar§, 2chididametarfargativeés®p 2 v & (i N&
the ecolinguist Arran Stibbe, and the promulgation of degrowth by the philosophers Pierre Rabhi and

Anne Frémaux, this thought experiment problematizes the viewpoint that @lwsyspossible and

preferable to find a \ay to grow the economy without destroying the planet that enables greenwashers

to reinforce global, latestage capitalism.! f § K2 dzZAK 5SNNARF Q& yS2ft23Aay af
attempt to dislodge the dichotomous thinking pitting humans against odr@mals in his posthumous

SO2ft 23A0!I ¢ 0K2dZAKGE GKS LIKAf232LKSNDRDa STF2NIa G2
0KNRdzZAK G(KS LIKAt2&82LKAOFE SESNOAAS 2F fAYAGNRLKE
F2NJ KdzY | y A {ihe progeeségiessRiSdudity lurking beneath the surface of the discourse of
economic growth (Taylor 17Rockstronetal.,472. Ly I AAYAf I NI @SAYy S a2NRyQa |
GKS 2LIRaAGAZ2Y T GKAY 1 AYy33 § ANR|IIONS alaze dolieK S5 25/dR SKNAANATO
GRSOSESNI(S¢ OQBRNAYINBPpHSY oBHOBO2dzy Rt SaaySaaé G2
the late philosophes¥ I N¥ SNJ wlk 6 KA ARSYGATASA aSO2y2YAO 3INRSIUK
(Pons 74)Buildingupongf R SELI YRAY I wl oKAQE (KS2NASA | 02dzi RSS3
a postcapitalist world in her seminal essdyas nécessité d'une écologie radicatel After the
Anthropocene: Green Republicanism in a fastitalist World Even if technologidaadvances 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 Developmeyepal
Sunita Magas;, Tara Nidhi BhattargiShanmukhesh Chandra Amatya
wSLIE 5SOSt2LIVSYyld wSaSINOK LyadsitdziSz [t AGLHzZNE bS

Abstract

Nepal is susceptible to variotmzards because of its geographical location within plate collision zone,
complex hydremeteorological condition and varied so@gonomic dynamics. Every year, the country
experiences over 7,000 hazardous events, leading to estimated annual losses@fimapely 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 countrfyom 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, Is;idgel 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 geeechnial considerations, has made the slopes vulnerable, contributing recurring
landslide. Additionally, climate change impact such as localized intense rainfall in eartfaffeited

zones and rising temperatures leading to rapid ice melting contribute tanitreased likelihood of mass
movement hazards and flooding in glacially fed rivers. Given these risks, it is critical to identify and
categorize landsliderone areas to implement effective mitigation measures. Various government
bodies, universities andternational 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 withiweusity 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 inadegate hazard risk assessments, limited use of scientific data in decaigiking and a general
disregard for the actual ground condition. This study highlights the importance of collecting hazards data
and analyzing their impact comprehensively to fostestainable 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 apnoittged approach, including
improved data collection, robust risk assessments, and cooperative-saxfimological decisicmaking

among various stakeholders including key decision makers. By implementing these measures, Nepal can
progress toward a more resilient and sustainable futurelu@ng the adverse impact of landslides and
other disasters on the nation's economy and its people.
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A Survey Experimentowards Localization of Sustainable Development Goals in Eleven Districts of
Rajasthan, India

Anjana R Naly Shafgat HussafpVarun Sharm@a Anand Plappally Dr. Prasenjeet TribhuvarDr. Vivek

Vijay}, Nirmal Gehlot

M““YRAFY LyasiddziS 2F ¢SOKYBRELZ2IET WHR KILIAZNIE L WZ RK IAdNANE L

Abstract

This qualitatie survey experiment captures groutalel 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, leitielgers, 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 identifgal tevelopment
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. Mukdimensonal 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 pfopeaiion 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, 266 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. Propamirgtion 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 Sbautringing multiple stakeholders together stand relevant as an effective
methodology that can be adopted to bring nuanced groilekl perspectives to enable dabtmsed local
policymaking in low and middieacome countries.

Introduction

The UN Sustaifde 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 developmeiatiires while ensuring the

planet's prosperity in the following 15 years. It includes 17 interlinked and interdependent goals and 169
GFNBSGa GKFG NBIdZANS O2fftl 02N dA2y +d 3IFt20lf3> NB3I
Agendaforsus Ayl 6f S RS@OSt2LIYSYyiQI Hampo®

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, reduecg 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 integratgdaly
dependent set of goals to enable holistievélopment 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 yeat bh GoalsAsia and the Pacific

SDG Progress Report 2024: showcasing transformative gi@24). Though the SDG goals are universal
their achievement will largely be a cumulative result of the development initiatives in local pockets. Hence,
localiation is an effective approach as it brings the subnational context to the nucleus to guide the setting
of goals, implementation strategies, and measuring pinogress towards SDG goals.

The cultural, political, and linguistic heterogeneity of develogingntries like India poses significant
challenges to localization (Sengupta and Sinha, 2022). There aredgienal and intraregional variations

in the development indicators within the country. This study tries to understand challenges in the
localizaion 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@ states. EAG states are semtonomically
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 liteNatyophal Rual

Health Mission2005; 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 thme@jor 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 keyatibssifrom

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 IndiartestnThe 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. Localizath marks a paradigmatic change from a4gp approach to a bottorup approach.
Context becomes an important parameter in setting goals and targets to designing implementation
strategies and indicators to measure and monitor the progressdl 2030 Locaizing the SDG®0 date).
Besides, it is a collective ndinear 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 gelopment policies and also how the local and regional governments through
their bottom-up approach can contribute towards the achievement of SDG deatdfnap for Localizing

the SDGs: Implementation and Monitoring at Subnational |.2046).

27



THE 30"
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH B =
P+ o ., A us

Analyzingthe 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 optimalremment to sustain micro climate to enable

local development (Gunnarsdottet 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 FukBdar(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 requiredistinct locations. Data on local sustainable
solutions should also be complemented with the @vn 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 locgttio 6 W[ 2 OF £ AT I (i DeRejopnerk Gdaldznd | A y I 6
LYRAISy2dza Yy26f SRISQS HAHHUL O

¢tKS O2y@SNHSYOS 2F LYRAIQA ylLGA2yltf RS@St2LSyd 3
developmental indices for atates and union territoried_pcalising SDGS: Early Lessons from, [Roi®).

The indices illustrated a high degree of disparity amongst the states and union territories reiterating the
importance of local pockdbased development initiatives. Accorditg 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 seond 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 phabke, collaborations between line ministries,

state governments, and local governments were emphasized to focus on lotats®ma goal setting,

policy and strategy frameworks, development of national indicators for monitoring SDG, and organizing
proper implenentation system. Fig.1 shows the framework of SDG implementation in Inoal{sing

SDGS: Early Lessons from Ingd9; Senguptand 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 Line Departments -
Economics and w—' (Nodal Dept. for SDG <= | Sectoral scheme
Statistics Coordination and implementation and
Monitoring monitoring

l

District Administration -

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
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Two important pathways for the localization of SDiGclude strengthening the implementation of the
goals and monitoring the progress. Gupf2023) discusses five different frameworks that can be
implemented for the localization of SDGs in the Indian context namely sector gap action plan framework,
proces reengineering framework, inverted policy implementation flow framework, geographical
prioritization framework, and private sectairiven SDG framework. However, the flow of financial
resources and incentives to frodihe workers are significant factois ensuring the functioning of
localization initiatives.

Kawakito Jiro Technique

Kawakita Jiro technigue or KJ technique is a creative prebtdwing approach, a qualitative data analysis
tool, and a novel field research strategy (Scupin, 1997)alnislely used socibehavioral and attitudinal
method for individual and group decisionaking processes. Derived from Japanese ethnographic
methods, the KJ technique is a participative qualitative research method that helps to get answers from a
group ofseveral people in the same peer group with a large subject area experience. As a collective
participatory method, it is decentralized and nbierarchical (Kunifuji, 2016). It also gives equal
representation by allowing everyone to express their viewsardigss 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 sgential steps. Colecoded cards are usually used while implementing the

KJ method. The first step is lalmbking which involves observation and expansive collection of data. Data
collection can be through different methods like brainstorming, ideati@igdvork, etc. The data points

are individually written on colecoded 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 groupinprocess needs to begin with smaller groups leading to a larger cluster signifying
a bottomup 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 izagaom 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 relatiship 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. Thimethod 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 ine3apsociety
(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 explore@esiern paradigm, the KJ
technique offers immense possibiéis to capture the ground realities and make objectiveaosions for
decisionmaking.
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The different facets of localization of SDGs including setting specific cdiaeatl goals and targets,
implementation strategies, and measuring the progress and impasessment 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 throughthe collaborative work of local villagers as well as professionals to understand context
specific issues hindering achieving SDG goals in the eeihiiatr Desert region in India.

Methodology

DataCollection

A qualitative survey experiment was conductedhwandomly 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 viN&jess,

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 df tegion included in this study.
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Figure 2 Map of the districtavhich 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, pnale a local solution, and propose an approach to attaining
the solution. The questions are as follows:
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1 Question 1: How Panchayat Development Planning process can be strengthened through tools for
data analysis, costing methodology for planned activite®l prioritization of planned activities
with an equity approach?

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

Participants were given printed guidelines on the exercise inidfnghd regional language along with
three colorcoded 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 nuancesgobundlevel problems in a granular manner and
formulate their responses. However, the activity was conducted in -talking mode, and individual
responses and observations were analyzed as per the rubrics of Kawakito Jiro approach.

Data Analysis Protot

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 quéshs 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 iterationsigtecthem 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 sgific regions and were hence not included in these categories and were
gualitatively 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 esseintheLJ- NIi A OA LJ y & &
verbatims. This was followed by digitizing all the responses by agtédrem 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: Observationstedw

Governanceéssues

Out of 73 participants 47 (approximately 65% participants discussed concerns regarding local
goverrance. There are multlimensional issues regarding local governance discussed in detail. Graphs are
plotted against the number of responses reead from different districts A significant issue is the lack of
proper information and awareness on Gram Faagt Development Plans (GPDP) including central and
state government schemes on development among the villaggome 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 numbef 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 significaifélgtiag 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 regsentatives 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 proeictngate 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 distsiwhere illiteracy is a shortcoming to achieving SDG goals.

Illiteracy among villagers

No of Responses
=

S O & N FH S &
& o FF T G E
N 9O o ¥ S A .
e R & @
< > N

>
%{\% Districts
Figure 4 llliteracy as a problem in the localizatiohSDGs 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 patrticipate in Gram Sabha meetings and
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similar collectives happening at the village leveLJA NIi A OA LI y i @SNDBIF GAY A& WDt 51
implemented by elected representatives without taking suggestions from villagers due to which village
RSOStE2LIYSYyd Aa y20 KIFILIWLISYAy3d LINRPLSNI&Qd ! OO2NRAY.
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.

Lack of Community Participation
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Figure 5Lackof community participation in dfierent districts

Effective functioning at any institutional level requires coordination and communication between various
departments. The experiment has revealed the lack of collaboration between different departmehts at t
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 @fvillages leading to overwork among the officials and a time lag in the
processeskigure Gepresentshe data obtained on the lack of coordiian between the departments.

Lack of resources and communication
between various government departments
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Figure 6 Lack of resources and communication between departments acrosgtist
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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 Failjure 7depicts the distribution oftiacross different districts.

Lack of proper data, analysis of data and
Reneficiarv identification
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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 respesty. 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 voicesutlitharp 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 anbcal 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 irggional disparities o08DG 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 detialang.

Figure 8ives a comprehensive understanding of various local governance issues in the stody regi

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

) 2
{\\(‘\ " ¢ o;;““ {}‘(\ <" \o‘:} \‘-?" o Lack of proper information and Knowledge about
\\@{\ development schemes
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]
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Figure 8 Compilation of governance issues
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Issuegoncerningvillage data

Datadriven policymaking is an effective strategy as it enalesnaking of decisionatioredto 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. Thereddack 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 e data. Also, fer of the respondents communicated

a link between the illiteracy of the villagers leading to their reluctance to reveal data. Improper data
management and novailability of data tracking and feedback options determinantto assess the
progress of the chemes. According to respondents, proper data analysis is required to find the actual
need and target group to plan work accordindfgure 9ives the diférent vertices of data issues.

0 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

Lack of proper data
analysis

Lack of data tracking and
feedbacks

Figure 9 Issues concerning village data

Gendelinequalities

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 é&d 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 concénindeas 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
O2y OSNY A& (K Sartidipation in l&c@l gogen¥nSe/afdidedisimaking 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 wespedific problera. Another
suggestion is to motivate women to participate in Gram Sabha through RAJIVIKA or AJEENEKA self
groups and as ASHA (Accredited Social Health Activist) workers. Digital illiteracy, and lack of awareness of
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health and menstrual hygiene, aresalconcerns that need to be addressé&tigure 10depicts various
womern-centric issues.

m Unsafe public spaces

Lack of participationin
Governance

u Lack of awarness about
health

n Lack of education
A u Digital illiteracy

Figure 20Women centric issues

Regionspecificissues

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 aggested in earlier researches (Himanabtadl., 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 walleréducing

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 grouledel impact on local developmental policies included employing
effective information dissemination strategies, upskiling communities, generating employment
opportunities and creating a strong collaborative institutional ecosystem by integrating different
stakeholders.

Strategies foinformationdissemination

Ensuring the dissemination of proper and accurate information to all the villagers was an inevitable
requiremert in these locations. Increasing awareness about GPDP plans and other development schemes
and creating transparency are important steps towards good governartuey-eight percentof the
participants emphasized the need to focus on information disseritinaand 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 madavailable 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 rgeaticial media pages

36



SR 3 @
| - * o
THE 30(5 = ISDRS Q"”unﬂ‘

ANNUAL INTERMATIONAL CONFERENCE OF ISDRS ON
SUSTAINABLE DEVELOPMENT RESEARCH '

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. Languadeecomes 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 participantsFigure 11is a representabn of the responsg received.

® Nukkad Natak/Drame
Mobile Applicatim

¥ Social medie

B\Website

®\WhatsApp Group:

® Training and workshop:

Figure 11 Strategies for Information Dissemination

Employmengeneration

Creating livelihood opportunities and modifying existingllvood strategies stands asvable solution

to increasing the overall quality of life of the villageFis aligns with target 10.1 on working to increase

the income of the bottom 4% This includes investing in upskilling the communities as well as creating
education and skill development centers at the village level. With many artisan communitiesse the
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 job$echnical institutions like Kaushal Vikas Kendra need to be
created to provide training. Girls in the village with 1atandard education can be given training in
e-governance so that they can contribute to the workforce. These initiatives will contribuaehieving
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 impoRanirel2 shows the different
suggestions to generate employant.

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 2. 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 goveminsehemes 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) eed 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 Scigesearch, UBARCI (Regional
Coordinating Institute), government agencies, etc. Various stakeholders should be mandatorily invited to
develop Gram Vikas Yojana for villagers. Rural internships where egbeyestudents are assigned to
work in a village @ntext 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 alterRagive 1Jrovides

an overview of the suggestions fowuttistakeholder collaboratio.

m Increasing government
interventions

Surveys by different
organizations

Integrating state, central an
international institutions

R Integrating SHGs and K&

Figure 131nstitutional 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 gréewel perspective from multiple stakeholder
including the local communities brings a wealth of data to guide goal setting and impact assessment. This
gualitative survey experiment was an initial step in this direction to bring various stakeholders to help
design strategies and set priorities fahdéeving 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 infoomatnd 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 begficiaries 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 trematibeing heard and
considered in the decisiemaking process. llliteracy among the villagers, elected representatives and
panchayat level office bearers curb the evolution of muetuired policy decisions from Panchayat sub
committees. The lack of huan 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.|&imi 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 theeledions between different

governance issues observed abovd-igure 7and Figure 8 The line plot of eigenvalues while studying

principal components in the study is providedRigure 13 From this plot, the principal components
YIEYSte W OT2 W GLAINRNLISINRA Yl Y26f SRIS | 62dzi RS@GSE 2L
GAEEFASNBQS YR W[ O]l 2F O02YYdzyAdGe LI NIAOALI GA2YQ
parameters are enough to explain about 80% of the influence on the resuhe sfudy hee.

Coamparat hauntes

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

LG A& F2dzy R GKFG WEFOl 2F €20t LINIAOALI GA2YQ RA
1y26tSR3IS Fo2ddi RSOSE 2 Lhaeyed thaughHoday Guicipationtocirs; ther S I v &
knowledge of the developmental schemes of the governments is not discussed in those gatherings.
Similarly, fromFigure 13 G KS Wt 01 2F RAIAGIE AYFNI &aidNHOG dzNB Q
O2NNBfFGSR G2 GKS Wil O]l 2F LINRPLSNIRFGFSE Iylfeara
component of less knowledge amongst village residents on government development schemes due to less
effective communication technology provisiogi probably due to the dilapidated digital infrastructure

in the villages of Rajasthalrigure 1also supports the fact that nepenetration of development schemes

in the villages is also the reason for low literacy in these locations, especially amomgn o these
communities.
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0.25- Lack of local participation

0.00- Lack of proper data, analysiz and beneficiary identification

Seeond Component

-0.25- - - o P »
Lack of proper information and knowledze about devdjopment schemes \

\ Lack of digital infrastructurs

-050- \

\ Lack of transparency
-0.75-

-0.50 -0.25 0.00 025 0.50

First Component

Figure 15The Loading Plot of different parameters in governance

Further womencentric struggles include a lack of safe limlspaces and infrastructuranavailability of
water resources, early marriages, and illiteracy idirig 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 filsathat 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 scopelThere vere 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 goaketting process. The implicatisnof this bottomup qualitative study with multiple
stakeholders with firshand experience in these local regions also unveil a feasible methodology to set
the direction for the localization of SDGs at the village level indma middleincome countries
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91 Develop innovative methodologies that move bag existing indicator sets and incorporate novel

data sources;
1 Explore the relationships between different levels to improve the effectiveness of collaborative
sustainability efforts;
1 Ensure fair representation of stakeholders across scales;
9 Build capacit for meaningful participation by developing skills and knowledge among stakeholders;
1 Address the challenges of data collection and normalization, which require expertise and time.

Overall, this is a promising area of research. The methodological appwades 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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Abstract

Life Cycle Assessment (LCA) is one of the most adopted methods for assessing the potential environmental
impacts associated with the life dgwof agrifood products and related agricultural practices. Despite this,

there is a common consensus among scholars on the need fesatfic Life Cycle Inventories (LCIS)

that should be as much as possible representative of the investigatefoagrsystem. In this regard, the
wSasSINOK t Nepa2aSOida 2F bl A2y |-FHoodISysthiSabifyalevelbgmentdf 0 H A M
an Italian LCI Database of AGR 2 R t NP RdzOGa&a oOoL[/L5!'C0¢é¢ FFAYSR I
databases including repsentative LCls for four agiood products, to be used in LCA studies., 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 Assessné&BIA) 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 43.87hate

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

Agrifood productions are responsible forghi 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 |aasvilety

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 environmeadtissues mainly connected to agricultural practiceslémented

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 prismu¢Notarnicolaet 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 processg, through manufacturing, transport, use and eofdife (Guinée, 2002). According to the

ISO 14040:2006 standard (1ISO, 2006), the LCA framework is characterized by four iterativa.phajes,

Goal and scope definition; 2) Inventory analysis; 3) bhpasessment; and 4) Interpretation. With specific
regard to the Life Cycle Inventory (LCI), various scholars highlighted the need to collect and use data that
are as much as possible representative of the investigated system (Notarei@l2022; Fischknecht

et al, 2019). Indeed, the use of sipecific data would improve the representativeness and reliability of

the LCA outcomes. This is particularly true for the-Bupd sector, in which agricultural activities and food
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processing may stronglyaky among different geographical contexts. Indeed, technological, biological,
and environmental factors characterise each dgad system and the related production processes
(Liliane and Charles, 2020), thus requiring sitespecific and representativldda@A practitioners. In this
O2yGSEGZ GKS wSasShkNOK tNereSOla 27 -Fodd Basaiyability: Ly
Development of an ltalian LC| Database of €@ 2 R t N2 RdzOd&a oL[/ L5! C0é KI
database, to be useith LCA studies, including LClIs datasets representative and regionalized for the Italian
context, and related to four agrifood producis., cereal and pasta, wine, citrus and olive oil. The ILCIDAF
database (ILCIDAF, 2024), which includes 924 datdseidyeen developed using both primary sources
directly collected through questionnaires and direct interviews submitted to-fagd companies and
secondary data obtained through statistical databases, agricultural handbooks and scientific literature
related to the Italian context.

N.

S
R i

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 regiars, Abruzzo (ABR),

Apulia (APU),&ilicata (BAS), Calabria (C&ampania (CAM), Emilia Roma@MR), Friuli Venezia Giulia
(FVG), Lazio (LAZ), Liguria (LIG), Lombardy (LOM),eMitalR) Molise (MOL), Piedmont (PIE), Sardinia
(SAR), Sicily (SIC), Tuscany (TUS), Trentino Alto AdigelWiifia (UMB) and Veneto (VENHhrough

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 representativd specific regional contexts.

Literature Review

Various commercial and nesommercial LCA databases are available for practitioners involved in the
analysis of agffiood systems. Some of these databases are spatlif related to the ag#fiood sector,

such as Word Food LCA Database (WFLDB) (NerteteR019), Agribalyse (KoéhSalou, 2020) or Agri
footprint (Blonk Consultants, 2014), while others include data related to multiple sectors, such as
Ecoinvent (Fschknechet al., 2005). In addition, despite some LCA databases being proposed in order to
cover a specific national context &.Agrybalise for France), most of them include multigeographical
boundaries, from World to national level, but none focusaoregional context.

The article proposed by Mondelkt al. (2022) highlighted that Ecoinvent is mostly used as a standalone
database or in combination with other databases in studies in which thd@agtisector and, in particular,

the olive oil supphchain, 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-kmiwn and exhauste 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 tefagd systems. Indeed, with specific
regard to olive oil ppduction in Italy, Notarnicolat al. (2022) pointed out that only one dataset is focused

on the agricultural processesd., olive production) related to this supply chain, including 70 data among
inputs and outputs, of which only 4 are specifically tediato Italian boundaries. In this context, the use

of LCI datasets that are naepresentative nor regionalized for a specific geographical context may lead
to biases and uncertainty in the results obtained through the LCIA phase in LCA studies focnisezl on

or olive oil production as well as on the afpod 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 relat@roducts among various geographical boundaries.

Methodology

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

Goal andscopeDefinition

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 udaepresentative 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 considereprasentative of

the Italian 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 Notatratola
(2017), by which magsased FY emerged as the most adopted among LCA studies related to the agri
food sector. System boundaries follow a cratfiedistribution approach (figure 1), In particular, all the
processes involved in olive production are included, specifically soil manageimigption, 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-offutriteria include the production of
capital goals {.e.,machinery, egipment and infrastructures).

Fertilisers

SOIL MANAGEMENT
Pesticides

Emissions to air,
water and soil

Packaging IRRIGATION

Lube oil FERTILISATION AND

PEST CONTROL

TRANSPORT

Diesel

PRUNING
Electricity

Water HARVESTING

(0] W A" O
!

SYSTEM BOUNDARIES

Figure 1 System boundaries of the investigated olive production system.
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InventoryAnalysis

To pursue the scope of this study, the LCI is built using data from the ILCIDAF database. In partéular, da
related to olive production in the 19 Italian regions are obtained using datasets developed from secondary
sources thatare specifically related to each geographical context. Indeed, data related to the average
olive yields, to which all the inputs ar®rmalised, 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 Integadtadti®n

(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 pestively collected by Ribaudo (2017) and Ecoinvent 3.9 database
(Moreno Ruizt al, 2022). Regarding the outputs, secondary sources are also used for modelling waste
management processes related to lubricating oil (CONOU, 2022), packaging (EC, 20pt)nigd
Ribaudo (2017). Direct releases to air, water and soil are calculated using specific emission estimation
models available in the international scientific literatureGgNotarnicolaet al., 2023; Zampori and Pant,

2019, etc.). Further informatioabout data collection and calculation adopted for olive production in the
ILCIDAF database are reported in Setijal. (2024). Background data associated with the production of
inputs and waste treatment processes are obtained using the Ecoinvent ZBadat (Moreno Rui 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 1.0Overview of inputs and outputs for olive productionliumbed in the ILCIDAF database

Macro-category Input/Output Unit Data source
Nitrogen kg GIP, 2021; Moreno Rugt al.,, 2021
Fertilizer Phosphorus pentoxide kg GIP, 2021; Moreno Ruét al., 2021
Potassium oxide kg GIP, 2021; Moreno Ruét al., 2021
Copper kg GIP, 2021; M®no Ruizt al,, 2021
Pesticide
Mancozeb kg GIP, 2021; Moreno Ruét al., 2021
Packaging (fertilizer) kg Moreno Ruizt al,, 2022; Moreno Ruiet al.,
2021
Packaging
Packaging (pesticide) kg Moreno Ruizt al., 2022; Moreno Ruiet al.,
2021
Water m? Ribaudo, 2017; Moreno Rugt al.,, 2021
Irrigation
Electricity kWh Ribaudo, 2017; Moreno Rug al.,, 2021
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Macro-category Input/Output Unit Data source
Diesel kg Ribaudo, 2017; Moreno Ruét al.,, 2021
Fuel&lub
Lubricating oil kg Ribaudo, 2017; Moreno Ruéz al., 2021
Transport Transport of inputs tkm Eurostat, 2022; Moreno Ruét al.,, 2021
Ammonia (from fertilizer) kg IPCC, 2006
Dinitrogen monoxide (from kg IPCC, 2006
fertilizer)
Nitrogen oxides (from fertilize kg Zampori and Pant, 2019
Copper (from pesticide) kg Zampori andPant, 2019
Mancozeb (from pesticide) kg Zampori and Pant, 2019
Ammonia (from diesel) kg Nemecek and Kagi, 2007
Benzene (from diesel) kg Nemecek and Kéagi, 2007
Benzo(a)pyrene (from diesel] kg Nemecek and Kagi, 2007
Cadmium (from diesel) kg Nemecd and Kagi, 2007
Emission to air
Carbon dioxide, fossil (from| kg Nemecek and Kagi, 2007
diesel)
Carbon monoxide, fossil (fron kg Nemecek and Kagi, 2007
diesel)
Chromium (from diesel) kg Nemecek and Kéagi, 2007
Copper (from diesel) kg Nemecek and K&gi, 2007
Dinitrogen monoxide (from kg Nemecek and K&gi, 2007
diesel)
Heat, waste (from diesel) MJ Nemecek and K&gi, 2007
Methane (from diesel) kg Nemecek and Kéagi, 2007
Nickel (from diesel) kg Nemecek and Kéagi, 2007
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Macro-category Input/Output Unit Data source
Nitrogen monoxide (from kg Nemecek and&agi, 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 fetilizer) kg IPCC, 2006
Emissiorto water Phosphate (from fertilizer) kg Prasuhn, 2006
Cadmium (heavy metals) kg Notarnicolaet al., 2023
Chromium (heavy metals) kg Notarnicolaet al.,, 2023
Copper (heavy metals) kg Notarnicolaet al.,, 2023
Lead (heavy metals) kg Notarnicolaet al., 2023
Mercury (heavy metals) kg Notarnicolaet al., 2023
Nickel (heavy metals) kg Notarnicolaet al., 2023
Zinc (heavy metals) kg Notarnicolaet al., 2023
Copper (from pesticide) kg Zampori and Pant, 2019
Mancozeb (from pesticige kg Zampori and Pant, 2019
Cadmium (heavy metals) kg Notarnicolaet al.,, 2023
Chromium (heavy metals) kg Notarnicolaet al.,, 2023
Emission to soil Copper (heavy metals) kg Notarnicolaet al., 2023
Lead (heavy metals) kg Notarnicolaet al., 2023
Mercury (heavy metals) kg Notarnicolaet al., 2023
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Macro-category Input/Output Unit Data source
Nickel (heavy metals) kg Notarnicolaet al., 2023
Zinc (heavy metals) kg Notarnicolaet al.,, 2023
Copper (from pesticide) kg Zampori and Pant, 2019
Mancozeb (from pesticide) kg Zampori and Pant, 2@1
Packaging of chemicals kg Moreno Ruizt al,, 2022; Moreno Ruiet al.,
2021
Waste Lubricating oil kg CONOU, 2022; Moreno Ruizal., 2021
Pruning kg EC, 2021; Moreno Ruét al.,, 2021
ImpactAssessment

The impact assessment is carried out bylging the Environmental Footprint (EF) 3.0 method (Fakio

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, 201@), 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 atlegvgdentification 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 se 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 ad 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 categoryhe 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 emissionatasgsaftih 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 dmate 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 Hoeinvent 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 thd mgieds 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 emges 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 ismnpacall 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 irrigath 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 whichieagopsly
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 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 theatsirard metals
resource use category, with values higher ti#896 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 airéct emissions into the aiFurthermore, 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 ofiateon, 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 dimatge

to 49.75% in eutrophication (freshwater). Andepth 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 oggiln 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 lItalian regions characterised by a higheérgi®, 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 (eG,for SAR the olive yield is equal to 0.9 tonnes per hectare). Consequently, this variability
may be reflected intte 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 19rta¢igons under
investigation (Garacterisation 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] 2,61E02 1.16E02 44.39
Climate change [kGQ eq] 8.46E01 3.71E01 43.87
Photochemical ozone formation [kg NMVOC eq] 3.98E03 1.75E03 43.99
Eutrophication (freshwater) [kg P eq] 6.59E04 3.28E04 49.75
Land use [Pt] 7.60E01 3.50E01 46.00
Water use [m depriv.] 1.34E01 | 649E02 48.62
Resource use (fossil) [MJ] 6.51E+00 | 2.88E+00 44.25
Resource use (minerals and metals) [kg Sb eq] 2.30E05 1.03E05 44.99

Abb.:StD: Standard Deviation; CV: CoefficieihVariation
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The usefulness of representative inventory dataaiso 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 Ecoinverg Olive {IT}| olive production (figure 3). In particularsués 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 outntleed, the LCIA results vary frord.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 areifidaks his 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 Environmentaimpact 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 tdts between the two databases)
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Concusion

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 repeesative LCI 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 aregians. 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 comparirthe 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 ga@itribution 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 agricultlirer 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, iisihg 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 dataArstudies 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 éhusefulness, 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 difdqgfhase.
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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 creatglobal 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 collaboratiom@mukctions, a need for complex

systems that follow a framework, committed leadership that has expertise, forthémking mentality,

presence of quality that evolves and creates value, engagement fostered through innovation and ideas, trust
communicated hrough 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 schoileg 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,
whicha G dSa GKIG LINRPGARAY3A | ljdzd £ AGe S-Raedck, ghhaly LINRY
OAGAT SYakKALI FyYR FLILINBOALFGA2Y 2F OdzZ GdzNF f RADGSNERAGE

Introduction

Four years agothe COVIEL9 greaty 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 lionitsazmpletely forbidden

(Zezimeet 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 platbrm 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 herafdé&d®s a 6 2 NA G SRdzOF GA2y ONX
adlrtft SR 0UKS LINP23AINBaa G26FNR I OKAS@GAYy3a GKS | YyAUGSR b
jdz- f AGeé SRdzOF GA2Y YR LINRBY23GS fAFSt2y3 { SWANI Ay 3 L
Bank, 2021). When the COMB 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 becse they felt the quality of educatn dropped (McCluskey, 2021).

2

¢KS LI YRSYAOQa 3Ft20Fft AYLI OO 2y SRdAzOFGA2YyFE AyadAl
AYY20FGA2y GKFEG A& R2NXIEYyOG Ay YIye Sdvdahessdoguy aead
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 througthe development of global partnerships between schools in the form

2F a02ftftl 02N GA2Y ySGe2Ny&aé GKIG F2aG§SN) SEOKI y3as
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for educators through a symbiotic sharing of information (Snydexl,, 2000). Studerd who participate

Ay 3Jt20Ff LI NIYSNEKALI £ SENYyAy3d SELISNASYyOSa NBLR NI
learning and develops their ability to work across cultures and communicate with partners (Edge and
YKFY&AZ HAMHDO Gé of thik pape¥ is b KoBdudtJakskdfire 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 wheradtae gaps in the literature.

There is general consensus that a systematic liteeashould 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 toetlaérature 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,
~0NXzl St 22X H neny2D19). Pottids systgriaticliterdture review, steps one through six were
followed, with the maodification of onlgearching in online databases.

The systematic literature review was conducted using the faigwiatabases accessed througid Sweden
UnBSNEAGEQa 2yfAYS ftAONINE &daeaidSyy ! OFRSYAO {SI NDK
Information Center (ERIC), and Web of Science Core Collection. | was able to use EBSCOhost, an online library
database to combine my search throughademic Search Premier, Business Source Complete, and ERIC. In
9.{/hK2aix Y& aSIFINDK Y2RS g4t+a .22fSIFykt KN}yasSz |yR °
GAGKAY GKS FdzZAt GSEG 2F (GKS | NI A Of &alaly (pegt Fevietved) JLIE & I
22dNY I f 46X GRMASMETOGABRIR BSMey It AaKEST aFdAt GS
fAYAGSNE F2NJ! OFRSYAO {SINOK t NBYASNI 6SNB &t dzof A
Ful Text ¢KS &ALISOAIFET tAYAGSNR F2NJ . dAaAySaa {zdzNDé
6520dzySyi ¢@LlSY ! NIAOtSér FyR at5C CdzZt ¢SE(®DE ¢K
Gt dzof AOFGA2Y ¢@LISY W2dz2N¥f &> ! BYi 8420t SOHE B A AP RAZD LIS X 2 W2 |
l dZRASYOSY 1 ffté> IYyR a2KFG 22N)ya /fSFNAyYy3aIK2dzaS 022
Reservaton®é @ ¢ KS f AYAUGSNBNBE2NRE SSC)@FE%O;&SM@S(&' t:f hLISyYy
2016H NHME T @52 0dzvaSeysin [¢yBRJISAY] HyNFidkrOESSa Y 9y 3f A aKdé

N —C\U»

E
Ol
/

LyAGdAFffes G4KS &SFNODK dzaSR GKS &adNRyYy3a aljdz- £t Ade Y
Gadzadl AylroftSé¢ ! b5 a3f20lf LI NO Y SNEKA LA ®¢ forKS 9. { ¢
relevance and Web of Science yielded no records. It was evident that the search string was too restrictive,

a2 GKS aSINOK aGNARy3a gla Y2RAFASR (2 daAyy20FGA0S
OAGAT Sydé¢ 9. {/ hK2 a lall wefe8iscRdRforoelevaBca alzfl \eb of Sdenad {eld€dK

5 results which were discarded for relevance. | shifted my focus to the core theme of my study which is
AYY20F 0A0S adadlrAyFofS LI NIYSNARKALA 0Sasebsdy 2NAl Y
AYUSNYFGAZ2YI f 2NBFYATFGA2Yf LI NIYSNEKALE PE ¢KAaA
relevance which narrowed the articles down to 24. The abstracts were read, after which the articles were
narrowed down to 18. The same searah\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 fioahtsee Figure and Table 1.
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A search for key themes in the articles was done by reading the articles and highlighting dominant
keywords. Authors described trust (Chenal, 2018; Davis, 2016; Haywoed al, 2019; Spraul and
Thaler, 2020; Stachow al., 2019; Watevalet al, 2018; Xiongt al, 2019), collaboration (Colanet al.,

2018; Davis, 2016; Hassetnal., 2019; Haywooet al, 2019; Hunteet al, 2018; MacDonaldt al., 2019;
Purcell et al,, 2019; Spitet al, 2021; Stadtler, 2018), and communicati@henet al, 2018; Spitet al,,

2021; Spraul and Thaler, 2020; Waterethl., 2018; Wattset al,, 2020; Xiongt al, 2019), as essential
components of quality sustainable partnerships between organizations.

To further analyse the literature for themestrust, collaboration, and communication or discover if there

GSNBE 20KSNJ G6GKSYSa NBIIFINRAYy3I adzaidlrAylrofS &aidNHzOG dzNB
O{ YERSNE HnmMyO G[A&0GX /tdza0dSNE [0St ¢ tovmfg 2 R o1 &
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 discovpstigrns or themes in

texts.

A secondary analysis for them@ the literature was conducted to creskeck 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 combinea inhe Portable Documerformat(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 combidethe total word count was 144 245. After the file was edited, it contained

Mmmn cyn $g2NRA YR gla dzJ 2+ RSR (2 666 ds2NROf 2dzRa
gl a aStSOGSRd ¢KA& TFTAfGSNI NBY2@SR t©aVvords2that werd NRa &
listed less than 5 times, were also eliminated. The word frequency counter retrieved 2500 words, with the
KAIKSAad O2dzyd 2F pno F2NJ GKS 2NR aLI NIYSNBEKALIE |
exported as a commaeparaed values (csv) file, downloaded, and uploaded into Microsoft Excel. The

words were analysed and word groups containing nondescript words such as simple verbs, prepositions,
YdzZYo SNEZ FT0ONBGAlI GA2yas 02yedzyOUA2YyaASaBNRFUHHBEERDS
GSPAPE T Gt IK2dAKE T 4l f The227Bwor Qiodps tenanéd io theslSINE  NB Y
Nondescript words, words which could have dual meanings, proper nouns and abbreviations (except for

the abbreviation for Sustainability D& 2 LIYSy &G D2l fa o6{5Daovouv gSNBE NBY2GS
GGSNXYEZT &b S KBheBbAwgrRgiofips remaingdwréthe (ist.

q
d

Words were grouped together based on similar root words. This was done by creating a search string with
therootwoR | YR &SI NOKAYy3a F2N GKIG adNAy3a Ay 9EOSt o C
G2NRa AGONBIGS¢€3 GONBIGSREIT & ONBIONBZ WisSE Za O NIRF IGAOR2TE
After all words were sorted and grouped, a list of 44@&rd groups remained (Table 2). Each search string

gla O2yO@SNISR Ayd2 | ¢g2NR GKIFG NBLINBaSyiSR SI OK
NELX I OSR 0& UGUKS 62NR GaONBIFGS¢ & I-woNIsepidsBrdatgsi | G A S
wered dzZa i SNBR | O02NRAY3I (2 &AYAfTLFN YSIyAy3aod C2N Si
GFrEfALFYyOSés aO2ft € 02N (A 2. yHglre 2). Aied tRisgsNding, O 2lysters of a O 2 2 L.
g2NR 3dINRdzZLJA 6SNB 0SSt SR¥t Sk IRISNIBRWRENE BA LEE Tl | SXKR4A |
GSyYy3aF3ASYSyiliér aiNYzAdGé> yR a3f20lfé o0¢Fo6fS noo
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Table 1 Articles and Publications Selected for Systematic Literature Review

Author Date Title Publication

Chen, Cetal. 2018 Review of social responsibility factofor sustainableSustainable Development
development in publigrivate partnerships

Colaner, Netal. 2018 Dialogic Collaboration across Sectors: Partnering folBusiness & Society Revie
Sustainability

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

Hassan, MV, etal. 2019 Streamlining norgovernmental organizations'progranSustainable Development
towards achieving the sustainable development goal
conceptual framework

Haywood, IK,etal. 2019 The Sustainable Development Goals in South AfricaDevelopment Southern

Investigating the Need for Multakeholder Africa
partnerships

Hunter, M.A.etal. 2018 SongMakers: an industied approach to arts Arts Educatia Policy
partnerships in education Review

MacDonald A,etal. 2019 Multi-stakeholder Partnerships for Sustainability: ~ Journal of Business Ethic:
Designing DecisieMaking Processes for Partnership
Capacity

Purcell, WM, etal. 2019 Universities as the engine of transformatiorinternational Journal o
sustainability toward delivering the sustainatSustainability in Higher
development goals.

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

Spraul, K. and Thale2020 Partnering for good? An analysis of how to achieve Business Research
J. sustainabilityrelated outcomes in publiprivate
partnerships

StachovakK, et al. 2019 External Partnerships in EmployeguEation and Sustainability
Development as the Key to Facing Industry 4.0
Challenges

Stadtler, L. 2018 Tightrope Walking: Navigating Competition in M@ompany Journal of Business

Ethics CrosSector Social Partnerships

Waterval, D.@,et 2018 Twelve tips for crossborder curriculum partnerships in medical Medical Teache

al. education

Watts, Pl etal. 2020 Sustaining global partnerships for simulation integration: International Nursing
Review lessons from the field

Xiong,W, et al. 2019 Governingpublic-private partnerships: a systematic reviewAudstralian Journal of
Public
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Author

Date Title

Publication

case study literature

Administration

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

Total Word Search StrincWords Included

Count

Total Word SearchString
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, intetpartner,
Partner

collaboration, collaborative
collaborations, collaborate
collaborating, Collaborativ
collaboratively,
Collaboration, collaboratof
sustainable, sustainability,
sustainabilityrelated,
Sustainable, Sustainability
sustained, sustain
develop, development,
Development, developed,
developed, developing,
developments
organization, organization
organizational,
interorganizational,
organisations,
Organizations, organized,
organization's, inter
organizational,
Organization, organizing,
organization's,
Organizational

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

relationships, related,
sustainabilityrelated,
relationship, relational,
relationatbased,
causerelated, relation,

relations, relate,

65 coordinat*

64 longterm

64 perspective*

64

invest*

63 roles

61 plan

61 monitor*

coordinate, coordinating,
coordinated, coordiator,
coordination

longterm

perspectives, perspective

investors, invested, invest

investing, investment

roles

plan

monitor, Monitoring,
monitoring
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Total Word Search StrincWords Included

Count

Total Word SearchString
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, rehtes

company, companies,
Company, multcompany,
company's, multicompany
Companies

managers, management,
manager, Management,
managerial, manage,
managing, Manage
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, systen
achieving, achieved,
achievement,
achievements, achieve
Knowledge

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

lead, leaders, leading, lea
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, depender
cycle, cycling

Moral, maal

solutions
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Total Word Search StrincWords Included

Total Word SearchString 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, strateg

140 network* network, networking, 21 costs costs
Network, networks

139 creat* create, created, creation, 21 demands demands
creating, creative, creates,
co-create, cecreation

137 trust* Trust, trust 21 inspir* inspired, inspire, inspiratio

135 chang* changes, changing, Chang 19 customers customers
change

132 deci* decisions, decision, decidé 18 accountability accountability
decisionnaking,
DecisionMaking, decisien
making

132 success* Success, successful, succ 17 facilitate facilitate

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

113 community Community, community 15 well* wellbeing, weHbeing

111 understand* understand, Understandin 14 citizen citizen
understanding

110 value* values, value 14 intellectual intellectual

110 opportun*  opportunity, opportunities 14 promoting promoting

106 Society society 13 complementarycomplementary

102 responsib* responsibilities, responsib 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* bendit, 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 StrincWords Included Total Word SearchString Words Included
Count Count

83 objective*  objective, objectives 11 participatory participatory

81 cooperation Coopeation, 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*  complexty, complex 9 synergies synergies

76 evaluat* Evaluation, evaluations, 8 specialists specialists
evaluation

73 framework frameworks, framework 6 interconnectedinterconnected

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

68 train* training 6 problem problemsolving

solving

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

65 commit* commitments, committed,
commitment

Table 3 Search Strings with Assigh®/ord 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 percepton 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
dtizen 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
Costs

creat*
customers
CQycle

deci*
demands
dependen*
design*
develop*
engag*
enterprise*
ethic*
evaluat*
evolv*
expectations
experience*
expert*
facilitate
financ*
framework

corporations
costs

create
customers
cycle
decisiorrmaking
demands
interdependence
design
development
engagement
enterprise
ethics
evaluation
evolve
expectations
experience
expertie
facilitate
financial
framework

Py + '

intertwined
invest*
involv*
knowledge
lead*
longterm
manag*
market*
mechangsm*
monitor*
moral
motiv*
mutually
needs
network*
objective*
openness
opportun*
organ*
Participants
participatory

intertwined
investment
involvement
knowledge
leadership
longterm
managers
market
mechanisms
monitoring
moral
motives
mutually
needs
networks
objectives
openness
opportunities
organizations
participants
participatory

shar*
society
solutions
specialists
stakeholder*
strateg*
structur*
success*
sustain*
synergies
system*
train*
transform*
transparen*
trust*
understand*
uni*

value*

well*

world*

T

shared
society
solutions
specialists
multi-stakeholder
strategic
structure
success
sustainability
synergies
systems
training
transformation
transparency
trust
understanding
united

value
well-being
world

After reading the articles and inferring thréleemes of trust, collaboration and communication were core

characteristics of sustainable partnerships between organizations that create value for all stakeholders. The
REGI % SNB O2YLI NBR gAGK 0KS Gl Aadx / £ dzam, S NE [ |
www.wordclouds.com, which identified nine core themes: partnerships, systems, leadership, stakeholders,
jdz- t AT &ddzaGl Ayl oAfAGeT Sy3ar3asSySyids GNMzaGx yR 3f
RdzLX AOlI 6SRZ YR aO2tvtvldayy2 R+ tiA2yé FNBE 620K Ay GKS al
YAYS O2NB (KSYS&d ARSYUIURFTEIBR AXKNRIARI UXKSBSA&[daliat & w:
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Figure 2Labeled Word Clusters with Number Count of Each Word Group.
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Table 4.Labds 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, interdepndence, 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  decisionmaking, demands, commitment, evaluation, experience, expert
facilitate, knowledge, leadership, managers, monitoring, motives, needs
objectives, responsibility, roles, specialists, training

1613 Stakeholders businesscgitizen, companies, corporations, customers, enterprise, multi
stakeholder, organizations, participants, participatory, society

1395 Sustainability achieve, future, longerm, promoting, success, sustainability, SDGs

1225 Quiality accountability, benefi, change, competitive, costs, cycle, evolve, financ
growth, impact, improvement, investment, market, performance,
prosperity, quality, satsifaction, transformation, value

807 Engagement create, engagement, ideas, initiatives, innovation, insighpinesl,
intellectual, opportunities, perspective, problesolving, risk, solutions

454 Trust confidence, ethics, genuine, moral, openness, perception, reputation,
transparency, trust, understanding, wdléing

199 Global global, international, world

Thenine 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 mechalnic analytical in the way they behave. They may

use rules or definitions as part of their identity. The systemic group themes in Bgweepartnerships,
systems, leadership, stakeholders, quality, and global. The engagement group in &igurfid,
seemingly without order or an easily identifiable structure, and contain the themes engagement and trust.
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Figure3. Word Frequency Cloud lllustrating Words from Systemic Group



THE 30”’ ISDRS e
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUS'[AINABLE DEVELOPMENT RESEARCH B =

1\
ndSISEEL
‘DerSB%]éC];IZ‘\P"”Wk‘»\'

" 7 peree? on I V
O Ctl)iggea te e

Figure4. Word Frequency Cloud lllustiaty Words from Engagement Group
Results

Colaneret 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 othertohelpff | RSTFAOAG Ay aO02YLISGSyOASa 2N
both organizations are working together in the leadership position to achieve a common goal. This
literature review focuses on the definition oagnership in the third level.

The inteplay 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 rewjigoartnerships must contain a baseline of trust

(Cheret al,, 2018; MacDonalét al., 2019). The establishment of trust occurs as a result of and propagates

the development of openness and transparency between the partners (MacDehald 2019; Cheret

al., 2018; Haywoocet al, H nMp0O ® ¢ NI ya LIl NByOe Aa SyF2NOSR (KNP d:
ySGig2N)]l aé 2F JdZARSEAySa NBIFNRAYI atdypaid; HaySded JS OG I G
et al, 2019; Watervakt al, 2018) and prescriberbles for each member to play (Haywoetlal.,, 2019).

¢NF yaLl NByOe A& SELINBaaSR GKNRIZAK aFlFI AN FyR 2LSy
GO02yaraiasSyd =SS Rao) iopeéson@adiorithioigh organized communication systems

such as websites, newsletters, and email (MacDoeéla., 2019). The interlocking mechanism of trust

and a structured network of guidelines builds relationships where knowledge is shared willingly
(MacDonaldet al,, 2019, Haywooet al, 2019). This easof communication effectively promotes effective
collaboration during decision making, which is central to the success of partnerships (MacBioalald

2019). When this model of a partnership is established between a primary school and an outside
organi F GA2y S AG AYLINRGSE af SINYyAy3d 2dzid2YSaé¢s aSy3al
creates value in integrating education and industry (Hueteal., 2018).

Discussion
There have been calls for a change in the educational systems throutfteowrld, 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
a0dzRSyia F2aNyIfye aAYyOIMBRSLISYRSY(d 62NIRIZ¢é |y |aLlsSol
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0{Sy3S: wnnov YR GKIFG &2dzNJ SRdzOF GA2y I f &d&ads
children adequately to meet the demands of the future (Senge and Kimmo 0 ®¢ | S Ay RA
GOKIFIy3aSa 2F GKS a2NIl ¢S KI@S 0SSy 42Nl Ay3 F2NA
changes in pblic education (Senge, 2000).

The theme of collaboration in the creation of partnerships has emerged as towagpare students for

their growth into innovative global problemsolvers. Senge specifically calls for the establishment of
LI NIYSNEKALE Ay SRdOFiGA2Yy Ay GKFG GKS@& aYAIKIDG
produce fundamental dhy3S Ay aOK22fa 6{Sy3dST wuwnnnodé ¢KS

reopening schools: How education can emerge stronger than before @opd ¢ &G+ GSa GKI

SRdzOF A2y A& YSSRSR lFyR GKSNB a&aAdad Isustairededd Nelpdzy A G @
@2dzy3d LIS2LX S 3ASG 'y SRdzOFGA2y GKIFG LINBLI NBa (KSY

a

0

0 NA
-
l.j

Grtftz2g F2NI FEtASa Ay GKS O2Yyvydzyiidex (42 NBAYF2NOSS

YR 2dziaARS ¢KS TOE{NMIau\mezequ&¥ GKS&aS LI NIySNARKALJA
GKS fSFENYyAy3a GKFG GFr1Sa LXIFOS o0Se2yR AGa ogbtfaxe
éKzéé I dpt{ DKERBIRE Y2RSE LX I OAy 3 comimkirty edodystenedf I

f SENYAY3I YR &adzLILIR2 NI LG A& @g2NIK y2GAy3a GKIG
partnerships as three of the five key elements are Out of School Programs, Employers and Business, and

Community Institutios (Vegasrad Winthrop, 2020).

Families - o Out of school

® ® P \programs

_—
Community
institutions\\\

Empldyers and
//ﬁusiness

Health and social
protection agencies

g z

l.j

Figure5@ at 2 SNBR dzLJ { OK22f &a¢ Y2RSt | RIFLIWGSR TNRBY G(GKS h¥FAC

The Brookings Instition (Vegas and Winthrop 2020)
The Organisation for Economic -@peration and Development (OECD) dex that schools should
Gdzyt SIFaK Ayy20LlGA2y¢é 0SOFdzaS aiGK2aS gK2 GSNB |
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 &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 educatiopalJLJ2 NIl dzy A 1& O6wSAYSNE I yR
CKS LYGSNylragazylrt .1 OOFtFdz2NBFGS t NEAINFYYSZ | FNIYS
aim of all 1B programmes is to develop internationally minded people who, recognizing their common
humani®@ YR aKFNBR 3dzZ NRAFYaKAL 2F (GKS LIXIySiz KSt LI
mission is supported by a call for collaboration and partnership in the Standards and Practices for Lifelong

[ SFNYSNBZ af{ (GdzRSy (a v&ah&NidicenfRlendekhBy ngetl ® Bring dbdutipdsgie LIS N.E
OKFy3aS Ay (G(KS 6ARSNI O2YYdzyAide FyR 6Se@2yR¢ FyR F2NJ |
Fad OGA2Y YR AYLX SYSylGAy3d GKS LISNa2ylFf 2N O2YYdzy A

Therearecallsfalza Ay 3 aYdzZ GARAYSyaAzylf aeadsSvya GKAylAy3é
global cooperation in research and development, and the rapid dissemination of best practices across
O2dzy iNAS&a¢ ONBIGAYy3 a3t 20l f aldiyfigruaifeSited coyiigihdbg g & o { |
GSTFFSOGADS LINRof SY a2t aabfieNBexedopmérs@utionsyNetvd@kRSDBN) ivas2 y &  {
ONBFGSR Fta |y 2daZiNBFOK 2NBIFYyATILIGA2Y GKFG alFAavya
institutions araund the world in the common challenge of finding solutions to sustainable development (Sachs,
HAMpU®E {Sy3aS adzaA3aSada GKFIG SRdAOFGA2yFE AyadaAddza?2
become human communities and not machines on an abfeline producing graduates (Sergjeal, 2008),

YR GKFG aSESOdziA@S tSIFRSNEX Ydzad RS@St2L) adNI GS3A
means creating an environment in which people are open to new ideas, responsive to chanmemd)e
RS@St2L) ySg aijAirtta IyR OFLIFoAtAGASE 6 éyaéz dhc
FYyR INRBg AF ¢S NBIAINR GKSY +a fSIFIRSNEKALJ ozvvmyx

GKS 62N ¢ Iyﬁ FINSSY 38R NBSSNG LUS20 GIAKSS ded &t8K Se  Ydzad | f a2
u
|

0 d
G A
0
0KIF G I NB aAYuSYaS syzmaK YR 2Ly SYRSR Sy2dAK (2
-LILX @Ay3 ySg |y26tSRAS yR alAiAtta G2 QAGIf AaadzsSa

Concluson

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 invative 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 orientaiimeo
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 expertigaward-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
eduational partnerships, there is a lack of guidance as to a basic structure that partners should follow to
generate a high probability of success in secuaind sustaining partnerships.

There seems to be an understanding that global educational partnershgate 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 uncoved 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 mak&fcxmed decision as to
whether or not entering educational partnerships would be a good fit for their school.
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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 igrast 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 cofmpuielsa i dzRSy (i Q
learning within their classrooms.
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University Design t8dios for this New Scenario

Chiara Battistoni

M VADBSNEAGE Ldzr @ RA Sy ST AT +SyST ALY LGIFTf @

Abstract

This paper reflects on the education of designers for sustainable development, which can follow the
evolution in progress in the design discipline in gahdfrom how to design to what to design, moreover,
today designing products should not only care about the interaction of thealgject, but also the user
objectenvironment 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 innovatiomsteansitions. 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
eduational 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 diffusionttit 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 irtiorgbesause, 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 Rockstrorat 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 becasiske 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 progressn 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 & Gesziy, 2016; 2020). Moreover, it is questioning the
main approach that has followed until today, the huragentreapproach, over morthan-humandesign

F LILINEF OKSa $KSNB GKS KdzYkya FNB |G GKS aryS fS@St
Forlaro, 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 mastesign 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 moneadlstal he
LINPOS&aa FyR GUKS NBadzZ 6a Oy 3IAPS Ayarakia 2y SRdzO
ONRBI Rfex 2y WRSaA3Iy F2N 6 dSNRP 2| G§SNE + Fdzy Rl YSy
designers, was taken by studentinconsciously 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{B$ihg a systmic 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, ki such as problem framing, systems thinking and future literakgy
competencies for the European sustainability competence framework (Biatdhli, 2022) -, and to
understand the responsibility of design in the currenvgonmental scenario.

The dffusion 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 Reviews

TheBvolution of Desigriscipline

{FYRSNE YR {0FLLISNBE &8Si Ay wnmn OfFAYSR (KIG GKS
Mpyn (2 WgKIFIG G2 RSaA3aIyQ AYy wHamn FyR (2 WRSaA3dy i
F dzll dzZNB € A @rédicte@fdr 20435(3andferS &nd 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 interactiorobgeet - the humancentred

design approach (Norman, 1996)Today, instead, design products should not only care about the user

object interaction, but also the us@bjectenvironment to ensure that what is designed makes sense

without compromising morethe critical environmental situation. Recently, also Norman (2023) has
expanded the concept to design for humanity. Multiple contributions are emerging over the-ttmamne
humancenter 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 giddd in the design discipline. DfS not only means designing more
sustainable products following ecodesign principlast 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?

Educatingor Susainability

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 ESBEHim2Q@Eddcatéon

for sustainable development gis 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 infoeueibdis and take individual
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and collective action to change society and care foptapett (Unesco, 2024). After the 2030 Agenda for
Sustainable Development, adopted by all United Nations member states in 2015 with the definition of the
seventeen Sustflil 6 f S RS@St 2LI¥Syd A2+ fa o6{5Davz (GKS ! ySaoz
5S@St2LIYSyidy ¢t26l NRa& I OKAS@AyYy 3 (KS -Z030Dwithtkee9 { 5 F 2 |
definition of a toolbox focused on five priorities: advancing @gliransforming learning environments;

building capacities of educators; empowering and mobilising youth; accelerating local level action
(Unesco, n.d.)

Alsq 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 sustainabiliBianchiet 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 Mingu€2021) with the use of Life
Cycle Thinking andirchherr & Piscicelli (2019) proposed using five principles for a CE teaching approach:
interactivity, nordogmatism, reciprocity, constructive alignment, and probleased learning.

A sustainable development requires the development of an ecologiedligence, accordingp 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 healtrand understandhe 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).

Educatingdr 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 theanation 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 @dayS | NJB
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$A NJ LJt (CollinaA2028, $.21).

More recently, Tironet al. (2023), arguing for the need for a critical review of design education, proposed

the PlanetOriented Design as a new ethical transition in design education. Vezzdli(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 prodisetrvice systems, craft and aesthetics,
more-than-human design, and the roles of desigaen societal, policy, and stakeholder contexs
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 prinmiplesolved

over the years from ecodesign to design products, services, and systems for-speitéland socio
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techinal innovations and transitions (Ceschin & Gaziulusoy, 2016; 2020). In the first contributions over DfS
Lanzavecchia (2004) recognized do®design 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), desigecteefficient system

and to design for social equity and cohesion, also identifying multiple environmental requirements to
follow in product design. Bhamret al. (2013), linking sustainability potential and level of innovation,
identified system innovddn (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 wholeytife), 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),(d0b&s 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 tounderstand 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 staigasiing the system; listening to the
system; understanding the system. One of the tools that SDB is providing is the Holistic Diagnosis
(Battistoniet al,, 2019) applied mainly to anthropic activities, where a stéfD1- is to understand the
metabolismwith flows of resources used (energy, wateeople,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 disbigline. T

02y OSLIi Ay RSaA3dy KFa LINPRAZOSR (KS WOANDdzZ I NJ RSaA
F2NJ - Q AGN)F GS3IASa (2 Jatdndlkd & £020).Mbréo¥er, boine dptdachdséB G A S &
have been born in design practices thatokaed from humarcentred to lifecentric design, adding
environmental and ethical responsibility (Borthwiek 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 levehasntie

needs at the start of product design process. Considering this framework, can education for DfS a subfield

of ESD?

Design & Sustainability in tH®od Service

The research presented in this paper considers a specific context of application, th&Eice (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 shouléve 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 (Baldweinal., 2011; Mistrettaet al., 2019).

Currently, design for the FS means mainly or interior design or designing the tools that are néeded

prepare and serve a meaWithout the right consideration over the sustainability of this sector. If the PK
of FS activities are thecus, 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 Subramaniahal. (2021) collecting data on foodwasemergywateremission

nexus aspects in FS is very difficult, however, it is a resamarcguming 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 fooslwe know it today will exist, and will be not only

food pills. Alspbecause 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 urgemt ecto
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 pea@pl correlations among food and health, changing in the diet
(increasing ofegetarians, ), 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 @chtional 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 wiag main tutor, were (seeablel):

f 0KS AGLINRRdzOUGU RS&aA3IYy mé aGdzRAZ2 2F (GKS YIFaAGSN O2da
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;

f GKS &/ ANDdzZ F NJ F22R ASNBAOS: ¢g2NJ] akKz2L) 2F 2yS 4SS
sector.

The reflection is done through a retrospective inquiry over the concepts designed and the educational
model used. In particular, the courses ol a specific methodology (Battistoei 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 dindritey the
concepts. The phases were not linear but were considering moments of going back and forward.
Moreover, the methodology was merging humeenter principles with ecodesign ones the
consideration of environmental requirements in the design psx (Vezzoli & Manzini, 2007;
Lanzavecchia, 2004)and Systemic Design (Bistagnino, 2011; Battistbral., 2019). A constructivist
pedagogical approach was followed, using leardiggloing with continuous open discussions
teacherstudents. These momentgere 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 awwer FS sector and the solutions proposed.
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Table 1.Summary of the characteristics thfe two educational experiences

Experience What Where When Who Collaboration
Practitioners Tutor
1 dt NP R dz{ Master | October 20 students of | 1 professorin | Two moments of
RSaA 3y |course |2022- the product design, | comparison with
studio in February 1° year master | 1 professorin | the
product | 2023 students eco & systemic | industry (half
design design, 1 and final)
assistant in
product design
2 & / A NfSodizf Master |5 consequent |18 students of th{1 professor in  [Twospecific
service course in|days in 2° year of the |design, 1 moments of
a8 ailSYéproduct Pune 2023 master in producassistant in comparison with
workshop design design product design the
collaborating withiindustry (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 wWoektaurants, barsganteen,etc.). Many of them
decided to work in a context where they had a past working experience, or at least one per group.

DesignSudio of theMasterCourse inProduct Design

In this design studio, the first of the master couiigeproduct 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 rephaseh

in autonomy for the identification of a macroproblem divided in gubblems 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 requirementor the design of the new product, considering the

life cycle, mainly focusing on maintenance and the endef li

The first problems that students presented without confrontation with teachers were problems that are
commonly discussed during the pubdiebate 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 cateruicese 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 filesf presentation of a design product (technical drawings), they also
ONBIGSR | aqadzadlAyloAtAGe LI GSyae G2 FAtt oAGK
they eased the regular maintenance, as the substitution of a component, and thef difel
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Table 2.The results of the Design studio in product design

Published in Battistonet al. (2023)

Sn. Group

Context

Final Problem Identified

Final Solution Identified

1 | Restaurants

Degradation of food
and food waste in
restaurants

Food degradtion in
fridges

A smart box to measure the
pH of food preserved in
fridges and indicate the
level of degradation

2 | Food Trucks

Great use of oil and
its disposal in food
trucks

Excessive use of oil durin

frying and disposal

A smart fryer to reduce oil
use and transform
exhausted oil into biodiesel

3 | Restaurants

Dispersion of heat in

Heat dispersion when

A device to recover

decreasing during
catering sevice

during food transport

restaurants ovens are switched off dispersed heat and use it fo
heating water
4 | Catering Temperature Possible food degradatior A smart box to preserve hof

temperatures during food
transport

5 | Restaurants

Great quantity of
water used in pre
washing

Excessive water use
during prewashing

A smart device to reduce
water usage whilescraping
food from dishes and trays

6 | Restaurants

Waste of water and
heat during pasta
cooking in
restaurants

High water and heat

wastage in pasta cooking

A smart pasta cooker to use
less water and recover heai
from waste water

Figure 1 Examples of pduct design concept by group 6. Students: Abbattista, Brandola, Schembari. Rights
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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 degners, 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 isg@aping Another group worked

on using less energy to heat water, recovering the heat from oven.

2 2 NJ & K 2 LJFobd SAnhcESIZzE [ R €

This workshop of one week involved students of the master in product design that have completed at least
the first year. Thes 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 desigantieent. 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 mapgn a b
paper sheet with posit (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 &cher, that forced them also to reflect on the interaction of the products
GAGK GKS NBaz2daNDODSa dzaSR Ay (GKS dzaS LKIFaS:z +ta FT22R:Z
the communication material and presented the resutighie teacher andhe company.

ll
/?rM/, ONE .‘

- “”‘
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= - =

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

Alsq 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 mordrsaisia 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 washingnAlse

casea 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 ofthe workshop orFS circularity

kitchens

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

in kitchens

system.

4 - Restaurant

Great use of water
in food cultivation +
waste in cleaning

Excessive water use fo
cultivation and cleaning

A hydroponic module using water
discarded after vegetdb washing.

High temperature in

High heat and water

A tube system in the hood to use heat ar

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

electronic waste from kitchen appliances

spare parts.

Flusso dellPacquain cucina

Figure 3Examples of studgf water fluxes in the kitchen

DiscussiorOver the EducationExperiences

The two experienoes 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 wtsemano 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 conceptnd 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 happea PK. In this case, their level of intervention can be
considered slightly more than nadevel (referring to Battistoni, 2023) but they arrived only to draft
concepts, due to the time constraints, concentrating less on the product life cycle. In lseth staidents
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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 complétenew 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 loopsor opening to other processe®f resources also durirthe 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 dispersad the need to have hot water.

Table 4A com

parison of the two educational exjpemnces

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 1styear months (equipment)

Studio master

students

2-"Circular | 18 students of | 1week | Medium | Low Product level More than

Food Service| the 2ndyear nano level

System" master in (equipment

Workshop product design kitchen)

The design journey, in both cases, wasaWSy i G2 AYLINB @S GKS

systems thinking and future literaekey competences in European sustainability competence framework
- It was also a moment to increase the ecological awareness of students about curresgieabtrisis

and to understand the responsibility of design in this scenario.

¢tKS TFI

FT2NJ |

problems. Becdzd S A Y
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 kitachgperators until they receive an expensive

O

i Kt
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2y 61 G8

g I G S.NedY thény &Rphase tNBresalte® | Rf &
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

iKSé&

RARY Qi

Yy SSR

02

adtk N

water bill. Water was taken by students 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 nside 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 degigicess 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 dliitye

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 erwas 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: gi@daoth 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

=, .z - A ZA v s A . % 1
FLILINEF OK (2 o0SQISKI &S WK2g9 (G2 R2
4 A A
food loss 8
\ food loss
FOOD raw materials, transformation and harvesting -
SYSTEM ‘first transformation ,5 -
. gl
. _residual : 2%
ssee reduction = E
@ s 'I'lcycl‘ ycle =
z industrial S| %
5‘ transformation S| =
5] food loss Bl o
& wv
g . : 28
P 8€
n =}
SR S .;_
L &
' & =
w4 =
g distribution
_"’ domestich food loss
| consumption
food loss.
rese-::;t'onEQUIPMENT, 5
I ing TOOLS @l = 7
= & ACTIONS Zl 5
o bed [ [ ]
<1 3|8
o [
2 3|8
% Sle
g EE
= e
S| E
z =
> tandfill
V 4 post-use/ bdifferent strategies
J PSS LI § end-of-life to close loops (CE)
o2 ener
= >
'g 'm 2
o ") -3 | duil
food | esign
S Waste "o EQUIPMENT EQUIPMENT
E ¢ AND TOOLS AND TOOLS
b= | UJ= INTERACTION <3 LIFE CYCLE
2 " WITH RESOURCES "§’ distribution
3 Ly / production/
manufacturing
food waste sell
potential closed loops
for resources vy

Figure 4From 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 visualisatioasttie 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 iticrease 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.

¢tKS LINPOS&aa yR (KS NBadzZ Ga 3IAGS Ayardakaa faz 2y

Y2NB ONRBIRfe&s 2y WRGsaaktapif forfdasighers, biit § daidistoe thénkskaithey 2
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 flowsdite 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 alesign 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 considerecethold 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 waterincanoity
countries in 2050 (Baggio, Qadir & Smakhtin, 2021).
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Technicalnd Vocational Educatiorand Training Institutions, Kenya

Sophia Njerty Juliet Isika
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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 paraligm 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 shifncanly 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 andf®&m residen 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 spéal 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 teasbich 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. Thimth the trainers and curricula may not be abreast with the

o 20 f RAAO2dzNAS 2y 5F{d ¢KS aiddzReé ¢l a O2yRdzOGSR A
of the special TVET fashion design and clothing/garment making technology and tannery and leather work
technology curricula include among others tmgower 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
managment, material knowledge, and safety and hygiene subjects. The courses thus align with economic,
social, and environmental sustainability. The respondents demonstrate-d@pitn understanding of DfS

and its benefits: environmental, economic, technolofiead 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 institutiorsaln@mand

financial challenges to the department. However, the conundrums are outweighed by the benefits accrued

AY GKS GNI AYSSaQ-2ANdBi/HiSR GitNg ALININES O /Re (NFRYSSa | NI
fashion and leather industya G INBSYy Ay 3¢ FyR 3t 206l f Ozhangdsibyi A Sy S
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 introductiordB & a A 3y F2NJ { dz&a d |
theorycumstudio unit is crucial. This study is aligned with the United Natitunstainable Development

Goals]1, 2, 3,4, 8,9,12, 15, and 16.

Keywords:Attitude, Design for sustainability, Knowingness, Practice, Trainers
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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 populatioand 80% of them resida 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 thosewittingisabilities,

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 m& (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), specificallgthaccess to tertiary

level education in fashion desigmd 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. iB\KEY to expanding opportunities for youth living

with disabilities by empowering them with skills and knowledge to be-reént, and for social

integration and selesteem. Globally, factors inhibiting the enrolment/participation of youth with
disabilties in TVETelated courses are curriculdB f | § SRZ GKS yIF GdzZNB 2F -0KS Ay
cultural, and institutional policies (ILO, 2021). TVET training offers limited subject options (mainly
dressmaking, leatherwork, hairdressing, poulagriculture, and carpentry) (KNHRC, 2015). Tailoring and
RNBaavYlIlAy3 ¢la GKS GKANR OHn®dp:0 Yz2ald SyNRtfSR ¢
counties in Kenya. On the contrary, although the courses were relevant to the labour market, tiee ¢rai

exited without the skills due to outdated curriculum, lack of industrial attachment, not taking the trade

test, and inadequate, obsolete, and-adapted equipment (Githaga, 2014).

The next generation of designers must be educated in the first yeardesign education
about sustainability so that they can grow with the idea of designing not just one generation of
products (Vezzolet al, 2022). Sustainability implies a mutlisciplinary model comprising various
dynamic and intedependent elements: aial, 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 upcyclingvagerodesign, and
disasserly (Vezzolkt al, 2022). Design for Sustainability (DfS) is a whole system approach that considers
the overall impact of designs. DfS is a mdisiciplinary and intedisciplinary approach that can be applied

in all fields including fashion, industriaind product design among others. DfS incorporates the following
principles: thinking in systems, dematerialization, renewable/natural materials, and dmdladle
(Manzini, n.d).

Chenet al. (2022) adopted knowingness rather than knowledge. The foisergarded as recognition of

the fundamentals of sustainable development (SD). Knowingness is similar to awareness, for it probes
AYRAODGARdzZE £ 4Q 6 {SFdzAkf ySaa FyR LISNOSLIIA2yad ¢KS OF LJ
is to take plae (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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Problemsolving is the centtatheme 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
AYRAIASYy2dza O2YYdzyAideé o6al L2iaS> HnaHoLprodudiOKand & T &
consumption. Engaging students in rifd projects with real stakeholders/endsers of products and

services, effectively aligns educational delivery with the professional practice (Mealasj 2012),

enabling seamless entry to theblaur 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 negatimpact on the environment and human health. Tanning

is also a highly energgonsuming process. Consumers in developed countries especially are pushing for

Fy FOOStSNIGAZ2Y 2F GKS WINBSYQ S| G§KSNJ keywitinga & NB 6 |
G2 L& | LINBYAdzY F2NJ WINBSYQ fSFEGIKSNY ¢KS D2OSNYY
f SFGKSNI AYRdZAGNAIf LI N)] Ay al OKI124& [/ 2dzyGeée- | AYSR
economic empowerment (World Bank GrofywBG], 2015). The industry will require more -Dffented

and welli N Ay SR 3INI RdzZl 6Sa SalLISOAlLfte FTNRY &ALISOAL ¢ £
enhance its global competitiveness.

The global fashion industry is a highly significant econgstager. 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 (Vezotil, 2022). Although most textile solid

wade originates from household sources, waste textiles also arise during garment manufacture. The

gl aidsS AyOfdzRSa Odzi LIASOSE 2F FFIoNAROa 602yaidAddziAy
and tshirts among others (Saha, 2014; Vezebél., 2022). The fashion industry is transitioning toward

adzadF Ayl 0f SkSO2kINBSyYykaftz2¢6 FlLaKA2Yyd ¢KS (GSN¥Y WwWat
AYOUSNYFGA2YFE Y2@SYSyld Ay FlLakKAazy FNRBY aljdza ydAade
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
researchhas been conducted in Kenya concerning the knowingness, attitude, and skills/practice of special
TVET trainers concerning DfS, especially considering all the six content dimensions: environmertal, social
ethical, cultural, technical, political, and econ@nsustainability. 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 i
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, denyitige 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 omtherenental
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 focugtng G NI} AYSNBQ (1y2¢6Ay3IySaax | GaGAil
broader context of DfSTherefore,i KS &G dzRe& FAYSR (2Y S@Irtdza S K2g &
dressmaking/clothing technology and tannery and leatherwork technology curricula incorpd&tearial

44844 GNIAYSNEQ (y26Ay3ysSaas FGGAGAdZRSS FyR LINI Of

This paper fills the gap on the dearth of research on TVET in Africa, especially the special TVET. This study
is particularly aligned with USDGs4: Ensure inclusive education anduggble quality education and
promote lifelong learning opportunities for all, as well as 1, 2, 3, 8, 9, 12, 15, and 16.

DfSoriented trainers shall impart and empower the young PLWDs TVET trainees to competently
participate in the global discourse, theeb O2 Y i NA 6 dzi S (2 YSyel Qa FlakKAzy |
and global competitiveness. The outcome of this study shall foster curriculum development and
innovative approaches towards DfS adopting saeitiural, economic, environmental, technicathical

and political sustainability.

Literature Reviews
TheFashion and.eatherIndustry andustainability

The high demand for leather is occasioned by the rapid population growth, particularly within younger
population cohorts, and rapidly increasingsgbsable income. The industry offers an important

2L NIidzyAGe F2NJ YSyel Q&4 Ay Rdza i NR | tKényadVisian2g3aidy R RA &
provides employment in both the formal and informdué Ka)i sectors. Kenya exports leatherdsa

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 trepdssigners, and government support among other concerns

(WBG, 2015). The issues require a paradigm shift in training leather designers who engage in value
FRRAGAZ2Y GKAES LINI OGAaAy3d 5F{d Dfz2olffed YEEet QB G
f LIKENIYEFE ¢FYyySNASaAE Aa ! TNAOFQa 2yfteée dFyySNE GKI
certification regime, the Leather Working Group (LWG) and it employs leather traceability (a sustainability
concept). Certification would helmdrease 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 efficianttgugply capacity (WBG,

2015).

Fashion designers have created a distance/barrier between themselves and their users. The majority
approach fashion in an inwaidoking practice for oneself: sedikpression, aesthetic choices, and

economic factors (Whitty, Z), which leads to significantly high dissatisfaction with fashion products in

the market, which is unsustainable. Fashion designers must urgently adopt the problemsolving and
externallyRNA @Sy | LILINR | OKY RS&aA3IYy TF-RNks@rohKiSeiderredyaBS RA > R
SELISNASYGALFE | LIINRI OK 62KAGGESE HnumOzT O2y0SLIia |f
reduce;reuse;recycleprevention is critical in the management of waste. The latter is of higher priority

than the 3Rs (Ceschin andfailusoy, 2020).

123



3 3 W 'f; m’..‘
N A
e  srvn l\'(\w\

THE 30(5 ISDRS &
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH n @ @m
Design foiQustainability (DfS)

Ceschin and Gaziulusoy (2020) explore DfS from various perspectives includdesigoe emotionally
durable design (EDD)/design for product attachmébBfPA) Design for sustainable consumption
behaviour(DfSB), biomimicry (BM), Prodesgrvice systems (PSS), Design for the Base of the Pyramid
(DfBoP), and the knowledge and kntww required to apply various DfS approaches.
Durability/longevity, be it emotional, physical, or stylistic extends the usdfiifetof apparel (Casto and
DelLong, 2019) thus promoting sustainability. Universal design (UD) calls for inclusion of persons with
special needs to meet their needs and preferences.

Special TVHMmstitutions

¢tKS ¢+9¢aQ YIyl3aSYSyi donsRithBikabilties YNCPWD) Radeyh@ dohducted NJ t S
market surveys for the courses. Further, the latter did not participate in curriculum development (Githaga,
HAMNO® ¢KS ¢+9¢ GNFXAYAY3I Aa y20 | RILI Sefevaidtandi KS t |
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 graduatespotential industry changegents, will not be responsive designers.

Nexus of TVETrainers and DfS

The past two decades have withessed increasing recognition and political agreement that education is a
major agent to transform the current society into a more sustainable, equitalnid,socially just one.

'b9{/ hQad 9RdzOFGA2Yy F2NJ {dzalilAyltofS 5S@St2LISyid o
Development Goals (SDGSs), but is also a means to reach other SDGs. ESD encompasses the development
of adequate/relevant knowledge, right titudes, 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 respe¢@Wein

et al, 2022). According to Abdelgalil (2013), the outcomestled change project: Education for
Sustainable Development (ESD) aligned with sustainable development include, created awareness among

the students, reoriented postgraduate degree scitfic research plan, integrated sustainability in some

course contents, and introduced new sustainabitNA Sy 6§ SR O2 dzNES&a® h NI yIAQa 0
the academic staff members in TVETSs were professionally qualified. Nonetheless, they nequigrdde u

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 havepmnasbility to prepare their graduates

for an everchanging industry (Lantry, 2015), that is practically shifting toward DfS. The same would apply

to TVET courses. Creative students can beeseffloyed, innovative, and invent things that could
technologially solve the problems of their community of nations (Mapotse, 2023). Special TVET
AYAdAGdziA2yaQ AN} Rdz 164 380 SYLX 28SRd C2basellyadlt yo
industry, and another from beauty and hairdressing is an instruictax 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
O2yOSLJia Ay GKSANI O2dzNBAS LINR2SOdGa YIAyfteée G§KNRdIZAK
consultation, and demonstration. Sustainable techniques adojitetlde 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 (MTTIRNd St. Joseph Institute for the Deaf (SJIDE researchers were

unable to reach trainers i8ikri Technical Institute for Deaf and Blind in Oydgda were collected from

the trainers/tutors, employing a serstructured questionnaire. Thematic analysand 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 Bcussion

Trainers of KTTID, MTTHhd SJID numbering 8, and 5 respectivelyarticipated in the study totalling 20.
The institutions are respectively locategdNairobi, Machakos, and Siaya counties in Kenya. These institutions
were established by th€oK as TVET centres to serve learners with speedsk/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 ergrbimdies include Kenya
National Examination Council (KNEC), National Industrial Training Authority (NITA), and Competency
Based Education and Training (CBET).

wS & L2 Yy R Sy al & Q0 Deifdgeaph@taracteristics
Table 1:Respondents and institutiamby 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 ofcoursesFashon design and clothinfgarment making technology:
Artisan K

Certificate K

Diploma K

Tannery and leather work technology:

Artisan

Certificate

Diploma

R R X
R XX

R R X
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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 ofthe courses Impart Impart Impart technical
knowledge, employability skills to trainees
skills and skills to learners Make trainees
attitude in Produce skilled selfreliant
fashion eERlearners for self Enable trainees
design dependency to apply design
Impart Develop competence techniques in
knowledge, skills andskills in the various areas
attitude field of fashiorz Practice fashion
necessary for self  designto be creative  production with
reliancer and innovative environmental

Prepare trainees to
confidently enter the

world of work

Empower

trainees with

sustainable skills

consideration

CNFAYSNEQkGdzi2NERQ ljdzt t AFAOFGAZ2Yya Ay &LISOALE ¢x9¢
Diploma 4 3 4
Higher diploma 3 0 0
Undergraduate degree 3 4 2
Masters degree 2 0 0
Total 12 7 6
Prevalent dsabilities amongrainees(multiple responseallowed)

Low vision K K
Physical challenge/handicap K K K
Cognitive/intellectual/mentabeficient K K

Developmental disorders K

Hearing impairment K K
Multiple disability K

Products the trainers teach trainees to design and constr(mmiultiple responsesillowed)

Clothing K K K
Intimate apparel K K
Handbags K K K
Jewellery K K K
Eyewear

Shoes K K K
Soft furnishings K K

Beadwork K K
Fébric colouration/decoration K K
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The TVET institutions have been offering training to persons who are-diffecently. KTTID has effed

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 prescribgdhe 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
KTTD, 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 acceS¥ET, 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 -selfant, employable, @ative, innovative,
confident, and practice environmentalgonscious 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), unddrgate degree (3) and notable

alaitSNNRa RSAINBS 6HOUD® ¢KS GNIAYSNA Ay ac¢c¢L5 |yR { W

findings contradict KISE (2019) that heads of regular training institutions indicated that the greatest
challenge they facén 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 opportunitiesdbgff in these institutions which raises the
guestion 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 instibmi$. 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. Theedity in disabilities may have implications on the
pedagogy for the trainer in the delivery of curriculum for DfS adoption.

How QurricularIncorporate DfS
Certificate in fashion design and garment making technology

Atotal of eight units incorporate Disamely:

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

2. Fabric colouration (tiend-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.

127



v -

THE 30"
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH B &
Py < M

4. Garment naking 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 praetans such as wearing protective clothing,
operating manuals for machines, and safety posters; workshop waste disposdemcéacycling and
availing bins.

Artisan course in garment making

The content of four units relate to sustainability, particularly:

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

2. Material knowledge: the care of fabrics made from natural and /mede fibres (cleaning agents,
stain removal, laundering, digleaning, and storage).

3. Garment cutting: relas 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 resggihilities which is a concept in social sustainability. In fabric
colouration, the use of natural dyes is an ddendly process. Garment cutting ensures only enough fabric

is bought, and efficient layout reduces fabric wastage leading to economic anidormental
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 artisaricdum also fosters
environmental sustainability in the course titled care of fabric made from natural andmaale fibres

which enhances longevity. In addition, garment cutting points to economy of materials hence waste
prevention. The garment making mmcorporates fitting which fosters a negerfect 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 suadiity. The curricula thus
AYO2NLIR2NIGS a20A1fX SO2y2YAO0SE YR SY@ANBYYSYyllf &
assertions about the units that incorporate sustainability namely garment cutting and making, fabric
colouration, and erepreneusship.

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 extingu@stret emergency buttons and
SEAGAZ FYR 22N YlyQa /2YLISyaliaazy 104 FYR (KS h(

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 Materialsinclude dyes, stains, and colours, quatipntrol, and safety and healfpractices.

Business Studies

Introduction to business studies: corporate social responsibility, classification of business resources
includes economic (nhatural and mamade/capital resources), renewable and neenewable 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 patta 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 faringjlnatural dyes. In business
studies a discussion on Corporate Social Responsibility (CSR) aligns with DfS. Further, considering that
leather and fashion production are energyensive, knowledge on renewable business resources such

as energy would prag the graduates to utilize it in their businesses.

¢ NJ A Kh&aihBn@ss Attitude, and Practice of DfS
CNIAYSNEQ (y2eAydySaa 2F 57F(

The trainers were probed on the sources from which thbtained information about DfS.
Table 2:Respondents by knowingnesf 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
/| tASyiQa FSSRol O]} 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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9 Clothing that is mindful of people in the production line or value chain, such as worker rights and
social welfare.

1 Clothing that is mindful of the environment by using recycled materials/items, waste fabrics, and

organic cotton.

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

Clothing that is sociaHgicceptable.

Affordable fashion.

Classic fashion.

Ethicallymade fashion.

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

Clothing that fosters green and blue economy.

Costeffective clothing.

wSadzZ Ga NBGSH NBALRYRSYliaQ dzyzyRSNERGFYRAY3I 2F adz

economic.

=A =4 =4 =4 =8 -8 -8 -9

Benefits of DfS
Table 3 Respondents by benefits of DfS

Benefits ofDfS(multtiple responses allowedconomic 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

LYLINR@Sa (NI AYySSauee réchdbg.i A dAle GKNRIdzZZIK NB 3 15.0
Innovation and creativity. 1 5.0
Standardized materials thus increase lifespan. 1 5.0
Unigue and good quality desigrisnvironmental benefits 1 5.0
Clean and safe environment by recycle, reuse, repack waste, and reduction of harmful emis11 55.0
Reduction of waste generation, for instance modern ways of assembly. 6 30.0
Healthy/safe work environmen&ocial benefits 3 15.0
Consumer education on habits of sustainable fashion. 1 5.0
Upholds minimalism lifestyles. 1 5.0
Fights for human rightsuch 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 rel8sto environmental benefits while the social
benefit is the least appreciated. There isgeds/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 susi#@naiins would

further magnify the network of the benefits of DfS, because fashion and leather production and
consumption are the leading global pollutants.

¢ NJ A AftBuNditcvard DfS
Respondents were overwhelmingly positive about DfS for the follpwéasons:

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/ecériendly 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 locdly-made products. 1 5.0
Important to the fashion world. 1 5.0
Creates employment (employed or selihnployed) for trainees. 1 5.0

Love creativity from waste. 1 5.0

{ dzLILI2 NI AlG o0& AYyO2NLRNFGAYy3I Ay GINI AysHSaQ LINR2SOGac

Appreciate its positive effedh the environment. 1 5.0

The majority (80%) of respondents reported that DfS is incorporated in the courses. On théaer
20% vocalized the negative. The reasons for the former include,

1 Supports fairer and safer working conditions.

9 Through the CBEcurriculum.

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

The KNEC curriculum incorporates research and exhibition.

It is an aspect of emerging issues in the fashion world to inmogedfriendly products.

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

Makes trainees creative and innovative.

Most TVETSs are conducting this training.

Trainees use waste to make soft furnishings.

= =4 =4 =4 - =9

DfS is not incorporated in the courses becausedhsign world in the classroom is knowledgebased not
practical.
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Table 5:Respondents by knowingness, attitude, and skill sets redupr successful DfS practice

Knowingness, attitude, and skill sets crucial for successful n DfSpractice(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 dbility, challenges of using certain fabrics, sourt 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

wSadzZ Ga Ay ¢FofS p &K2 g reiaislover adifbde laigl gki¥l SeysiiNotEbly [thé2 ¢ A y 3
latter two may hinder their ability to successfully transfer importddfiS practices to their trainees.
Consequently, this may act as an impediment to the trainees to practice DfS.

How the departmentshav@ SY SFTAGSR FNRY | R2LIIAYy3 5F{ Ay GNIAYSS
1 Support local communities.

1 Encourages mindful consumption of fashion products.

1 The majority of the trainees have become innovators,-sdlént, and job creators.

T 9y KFYyOSR (NI AyYySSa®, addziealwiSdidesign and grdsiintg Biodeg§rddable and
transformable fashion products.

Makes trainees appreciate and embrace their cultural heritage.

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

Promotes safer working environment for trainers and trainees.

Makes the course relevant to the current global environmental issues.

Trainees do economical pattern layout hence reduce wastage.

Trainees adhere to environmentalisiendly waste disposal.

= =

=A =4 =4 =9

Challenges departments encounter in adopting DfS

Adopting DfS creates its fair share of challenges to the department related to institutional, conanaher,
financialissues:
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Institutional concens

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

Shortage of equipment, particularly modern ones.

Lack of clear academic grading.

Limited resairces for research and implementation.

Lack of materials.

Lack of finance to run the programme.

Lack of proper guidance and policy.

Challenge of sourcing edoendly materials.

Trainees undecided because the programme is broad, thus selecting one itemoiriag beneficial
to some trainees.

Consumer concerns

Acceptability by consumers.

Slow adoption.

Limited accessibility for consumers.

Financial issues

9 Pricing of the products.

1 High cost.

=

=4 =4 =4 = -8 -8 -8 =9

= =4 =

The results clearly point to institutional challenges as the magberrent 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
consuminglue 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 incoporate 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 locallyavailable materials.
Fabric colouration (batik, ttand-dye) Use the techniques to renew old garments.
Fashion design, dloing 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 pollutio

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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Despie 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 sustainpidetices 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 incorporBte

Strategies adopted in incorporation ddfS(multiple respases allowed) n %

Students are encouraged to do economical pattern layout. 15 75.0
Trainers encourage students to use new scrap fabric for projects. 13 65.0
Procure and use natural dyes in fabric colouration. 12 60.0
Students are taught how to mend tsisn products. 11 55.0
Developed new courses that integrated sustainability. 10 50.0
Reorient existing courses to incorporate sustainability. 10 50.0
Adhere to environmentallyriendly disposal of effluent from fabric colouration. 10 50.0
Trainees arassisted to design and construct mdlinctional fashion products. 10 50.0
Trainees are guided to design and construct apparel for persons with special needs eg. Elderly10 50.0
Trainees are guided to design and construct classic fashion peoduc 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 traineés 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 emphsize to trainees to construct long lasting fashion products. 5 25.0
Trainees are required to design together with real clients/eisers. 5 25.0

Trainees are encouraged to adopt ethnic dress styles of diverse African communities in their pra5 25.0

Students are encouraged to use tegradable 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 donationsdm 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 &bric donations from apparel manufacturing firms. 1 5.0

Table 7 reveals that the focus is on trainees being instilledfiSpractice in their projects that incorporate
such concepts as upcycle, mend, restyle, transformable, reversible, usef-#edfabrics, 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 accessndes)gage 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, lampshadegillowcases, 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 hatitale garment. The finding echoemBions (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
relevantknowingness, and skilets, as well as a positive attitude of and toward DfS shall practice it in the
industry, thereby foster sustainable production and consumption.

¢ NJ A Fe&cSoa @DfS

The trainees are predominantly positive about adoptidig which is expressed by such sentiments as
WSEOAGSRQZ WAYLINB&EASRQTI WKILILRQSE YR WEA1S AdGQd ¢
production and consumption, keep wastage to minimal due to change of attitude towards use of fabric,

and pt 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 graduatitiga quarter of the graduateventure

into fashion design, while the rest abandon the discipline. The respondents added that the study topic is
relevant and welcaptured in the new CBET programme.

Conclusion

With proper training and DfSriented currculum, trainees living with disabilities enrolled in special TVET
institutions are empowered to engage in DfS. The course objectives areriBfifed to some extent.

Therefore, it is increasingly important for design educators in special TVET and otler digcation
institutions (HEIs) tobe weBSNB SR GAGK 5F{ (G2 FIOAtAGIGS GKS 2062
in both studiebased and theory units. The former include pattern making, material colouration, and
garment cutting and making. Theadory units comprise business studies and occupational health and

Al FSted ¢KS UGNFAYSNBQ SYLIX 2-8et/piaktiGeroNDfSiyde\elapindahd & a = |
delivering curricula, which has benefited the departments, particularly by the stadedopting 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. E®&Dthe 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

GNF AySSaQ L2aAlGA@S FOGGAGdzRS G261 NR 5F gty G KSe
products/solutions/outcomes or create radically new ones that are distinctively sustainable. Both the
GNIAYSNE FyR GNIAySSa O2y(iNAROGdziS G2 YSyel Qa Tl aKA
5F{3 WINBSYyAy3IQs I ytRey@e gamiSchahgers Dsteying Bf8.® C dzNI K S NJ

The authors recommend capacity building: conduct workshops and develop a DfS module/toolkit for the
special TVET trainers to enhance their knowingness, attitude, practicesetgjlland value concerning
DISAtraOSNJ aiidzReé (G2 0S O2yRdzOGSR 2y &aLISOALFf ¢+9¢ NI
of DfS: fashion design and leather technology. The trainees are future design practitioners and potential
change agents.
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Improving Rural Primary School Education with Classroom Design: A Sustainable Method
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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 #&ig@pants (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 revehkthat t
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 sustainabilitydeication, no environmental topics, no integration of sustainable practices
into daily routines. Also, there are no efriendly facilities and no outdoor learning spaces. Thus, there is a
great need for sustainability education in rural primary schoolas Teustainability 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 educatiRaughly 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 enentaim
problems. Because rural areas are essential to the country's overall sustainability efforts, these
characteristics make the distribution of sustainability knowledge bdiiffeculty and a requirement.

A generation that is environmentally consciargl able to make sustainable decisions needs to be raised
through sustainability education, which includes teaching about the environment, sustainable
development, and the interconnectedness of ecosystems. None the less, a major obstacle is the dearth
of widely accepted sustainability education initiatives in rural India, especially in elementary schools.
According to Chhokaet al. (2007), there is a significant void in the country's attempts to encourage
environmentally responsible behavior and sustaiegactices when these programs are absent. Given
that rural communities are frequently more closely linked to natural resourceseaodystemsit is
troubling that there is a lack of implementation of sustainability education in these places. Thiausédec
local knowledge and involvement in sustainabilityttees more in these locations.

Prior research has brought attention to the difficulties and possibilities involved in incorporating
sustainability education within the academic program. Accordingltry (2011) and Sterling (2001), for
example, good sustainability education should encourage critical thinking, predwésnimg abilities, and

a feeling of environmental responsibility in addition to imparting knowledge. However, due to a shortage
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of qualified teachers, subpar instructional resources, and poor infrastructure, these components are
absent from many rural schools (Gough & Sharpley, 2005). This calls for creative ways to make
sustainability accessible and interesting for kids in the classran a daily basis.

The purpose of the study is to assess primary school students in rural Jabalpur, central India, regarding their
present knowledge and comprehension of sustainability principles. It aims to identify the obstacles that
educators have wén delivering sustainability education, including scarce resources, inadequate training for
teachers, and trouble keeping students' attention. The study will also evaluate the degree to which lessons
on sustainability and the promotion of sustainable bebevare incorporated into the curriculum. The study

also looks at creative solutions, such as making engaging, environmentally friendly classroom furniture and
learning tools out of corrugated sheets. We will track how these environmentally friendlyodasdesigns

affect student participation, academic performance, amyironmental consciousness.

Literature Review

Sustainability education has gained global importance as societies recognize the need for environmental
stewardship and sustainable ddapment. It aims to equip individuals with the knowledge, skills, and
values necessary to make informed decisions that contribute to environmental, economic, and social
sustainability. The United Nations Educational, Scientific and Cultural Organiz&iB®&Q0D) emphasizes

the role of education in fostering sustainable development, advocating for its integration across all level
of education (UNESCO, 2014).

Since early exposure can influence attitudes and actions that last a lifetime, primary educasiserial

for imparting sustainability concepts (Tilbury, 2011). Studies indicate that introducing young children to
sustainability education helps promote environmental consciousness and conscientious citizenship (Davis,
2010). Yet, the success of thesducational programs frequently hinges on the accessibility of materials,
the level of teacher preparation, and the incorporation of susaility into the curriculum.

There are significant difficulties in implementing sustainability education in rueslsa especially in
developing nations like India. Many rural schools lack basic infrastrucetregldne resources for
specialized educational programs, according to the National Council of Educational Research and Training
(NCERT) (NCERT, 2012). Adegitd Chhokaetal. (2007), access to qualified teachers and environmental
education resources is frequently a problem for rural schools. Studies of rural Indian schools have shown
that a greater lack of knowledge and comprehension of sustainability gnstmdents and teachers
exacerbates these difficultse(Bordoloi & Bordoloi, 2016).

The study found notable deficiencies in the teaching of sustainability in rural Jabalpur, central India,
primary schools. Teachers were found to bepi#pared and ignonmat when it came to teaching
sustainabilityrelated subjects. The two main challenges mentioned by teachers were a leahpélling
teaching tactics and inadequate training. Studies based on observation verified that there were no
environmental themes cared in the classroom, no sustainabiigiated activities, and no sustainable
practices incorporated into everyday life. This is consistent with research by Sterling (2001), who found
that environmental education is frequently neglected in traditionaleational systems, particularly in
environments with little resources.
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Considering the shortcomings found, creative methods for incorporating sustainability education into the
curriculum are obviously needed. The study suggests making interactive fur@ibdreeducational
materials out of physically sustainable classroom designs, including corrugated sheets. These designs
serve as realvorld examples of sustainability concepts in addition to making learning more interesting
(Gough & Sharpley, 2005). Thesels' actual use can assist close the knowledge gap between theory and
practice, giving students agmter grasp of sustainability.

It has been demonstrated that incorporating sustainable classroom designs improves student learning by
bringing abstract idas to life (Wals & Kieft, 2010). Children were seen to interact with the learning
materials more actively in the study's context, developing a more tangible grasp of sustainability. In
addition to teaching children about eddendly activities and the ilization of recycled materials, this
technique also introduces them to the idea of resourcefulness. Schools can encourage students to
embrace sustainable practices in their daily lives and ultimately contribute to the development of
environmentally consous citizens by implementing these components into the classroom (UNESCO,
2014).

Methodology
QuestionnaireFocusing on Knowledge of Sustainability

Thequestionnaire followed by Mahatt al. (2019) has been modified according to the context of rural
primary schools, Jabalpur, Madhya Pradesh. The questionnaire involves three variables focusing on
knowledge of sustainability. The first variable focused on knowledge of recyclable aréayatable

materials. There are ten items in the form of colourectpie, children were asked to see picture and give
FyagSNI weSaQ 2NJ Wy2Q ol aSR 2 y-redtlabl& Nielother vagakld OK | N
focused on evaluating knowledge of sustainability, there are three components of sustainable
developmentg social, economic, and environmental. Children were asked to answer these pictures by
Yes =2, No =1, Not sure = 0. Another variable is the behaviour of sustainability which is again divided into
three parts. First part namely six items of reducing prastsix items of reusing practice and six items of
recycling practice. These variables are evaluated on scale of 2 = Always, 1= Sometimes, and 0 = Never
modified by Leemingtal.o Mmppp 0 F2NJ 6 KS OKAf RNByQa SYyg@ANRBYYSyl
Ozturk, D. (2010)These three variables are modified according to the surroundings in rural Jabalpur,
central India.

Interviews

Due to the time constraint imposed by the school principal for conducting interviews with teachers, and
with the goal of ausing the least impact possible during the course of courses, group interview or focus
group interview suggested by Mertoet al. (1956) was adopted in our study. According to Patton (2002)
and Flick (2009), a group interview or focus group interviemnésin which individuals to be questioned

are met in small groups due to time limitations and a lack of resources. The goal here is still to collect the
perspectives of each interviewee, rather than data derived from hypothetical debates on the topic; that
is, even while it is developed in a group, a group interview is still an interview, according to Patton (2002).
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DirectObservations

Direct observation as a participating viewer was the observation technique used and it followed
typologies by Gold (1998&nd Merriam (2009). All children of class V were investigated during school
hours. During the process, teachers let go of several teaching resources such as songs, plays and games
with the objective to reach the goals suggested. The observation of giterabetween children and
teachers and environment durintpe activities could help in the process of analysis of how school has
developed practices related to sustainability.

Results and Discussion
Student Demographics

The study was conducted inh#dpur district of Madhya Pradesh, India. Before the study began, Ethical
permission was obtained. The study only looked at four rural primary schools, from each school 20
children participated. Only 12 children participated from one of thed®ools.[Table 1]

Table 1.Demographic Data

Class \% Male n =29 Female n =43
children
Mean £ SD Range Mean £ SD Range
Weight (kg) 22.76 + 1.57 25-20 23.18+1.91 26.5¢ 20
Height (m) 1.02 £ 0.02 1.04-1 1.04 +0.03 1.09¢ 0.99
BMI 21.76 +1.52 24.7-19.38 21.29+2.20 26.37 ¢18.09

Questionnaire Focusing on Knowledge of Sustainability

Figure 1 shows the responses to knowledge of recyclable andeuyclable materials. The items that
show the highest incorrect percentage is plastid@B32 percent, glass bottle at 48.96 percent, aluminium
cans 40.32 percent, newspaper 37.44 percent, stone at 42.48 percent. The highest correct percentage is
raw food at 48.24 percent, food polystyrene at 36 percent, cartoon box at 30.24 percent. This
demonstrates clearly that major respondents lacked the necessary knowledge to differentiate between
recycldle and norrecyclable items. [Figure 1]
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Figure 1Knowledge of recyclable and noecyclable materials
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Analysing sustainability knowledge for t8ms (Figure 2) children were asked questions with showing

pictures about having awareness or knowledge regarding socio, economic, environment. Most of the
OKAf RNBY IyagSNBR Wy2Q F2N) y2i KIFI@Ay3a {yz2df SRIS
NEALRYRSYGaQ (y2¢tSRIS 2F adzaidl Ayl alkwpeitentageaf | O A
YasSaQ NBRalLRyaSad wCAIdzZNBE H8
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Figure 2Frequency of sustainability knowledge

The frequency variable is analysed next, to determine the sustaingtitistice of reducing. The Study
FAYRAY3IAd O6CAIdz2NE o0 aKz2g GKFG NBRdzOS AGSY m aSt Sc
gKSY y20 Ay | NR2Yé¢ akKz2ga | KAIK LISNOSydalr3as 2¥F | 3Ji
thatt Redu6 A GSY W GoéladAy3a 2F St SOGNROAGE o0& y20 aga
LISNOSy G adliday3a GKFG GKS& R2 LINF OGAOS® wSRdzOS A4S
45.83 percent stating that they do practice of not wasting ¢the & SNX» wSRdz0S AU0SY n dg
shows high agreement with 38.88 percent stating that few prast@enot wasting water and few

disagreew SRdzOS AGSY p Gdzal 3S 2F (GA&aadzsS AyauaSIR 2F Kly
notusing. Reduck G SY ¢ GYAYAYAT Ay3 dzal 38 2F LXFLaagAad oF 3¢ a
that they use it and few with 22.22 percent respondeatgee not to use plastic bags. [Figure 3]
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Figure 3Frequency of reducpractice among school cHilen
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Referring to Figure 4, the item showing the highest percentage of recycling praceogétingitem 3¢
GaSttAya 2fR YySgall LISNIJ 12 06S NBOeOt SRe¢ gALGK pydoo
while 41.66 percent of respondentaid they practice sometimes. The rest of all recycled items did not

show positive responses towards frequendypaacticing recycling itemgFigure 4]

ot b
Ollllll

Recycle 1 Recycle 2 Recycle 3 Recycle 4 Recycle 5 Recycle 6

Percent

Item

B Never M Sometimes Always
Figure 4 Frequency of recycle practice among school children

The frequency distribution of responyeli 8 Q F YA 6 SNB (26 NRA NBdzAS LINI OGAC
percentage of positive response was for reusing item 1, 3, 4 and 6 (usage of plate, usage of lunch box, usage

of used paper, usage of paper both the sides) were 100 percent, 41.66 pemeii8.33 percent. For other

NEdzaAS AGSY&d H FYR p 6dzaS 2F LRfeadeNByS IyR oNAy3A
81.94 percent and 47.22 percent. Basically, the study findings implyrihaffortstowards application of

sustainabiliy must be follow Aguét al. (2014) who agree that children as members of a community need

to be equipped with knowledge, and education towards sustainability development needs to be
implemented. Also, Sirdjlatchford (2009) further agrees that early dhibod education plays an important

role in achieving sustainable development and this educative role is best played by teachers. Ayeni &
Adelabu (2012) emphasize that such education should be ongoing until they reach adulthood so that they

really understad and are aware of the importanc# preserving the environment. [Figure 5]
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Figure 5Frequency of reuse practice among school children

143



o ; e
‘ "~ ‘: : %
,
&'(”lllﬂ‘o@

THE 30(/? - ‘ ISDRS
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUS'I:AINABLEMITEVELOF!MENT RESEARCH . "

e — .

Interviews

The group interviews began with the researcher introducing herself. Then she described how the
interview would be conducted and began it. A total of 5 teachers from the same school participated in
the interview. The interviews followed a sestructured script, derived from Farias (2016), who
conducted a study with comparable objectives on a higher edogdgvel. The interview focused on
sustainability in general and specifically to sustainability in the school or educational context. Only two
teachers are aware of the sustainability development. None of the teachers was able to give a theoretical
definition of sustainability. Our findings are like Tet@l. (2014). The second part of the interview was to

get insights of teaching practices of sustainable knowledge. Only one teacher (out of 5 teachers) explained
their teaching practices which were earligerformed in classes, teacher connected with environmental
especially natural resources and renewable energies by covering three dimensions of sustainability. Also,
teachers discussed integrating environmental education into school curriculum was notdeumcause
environmental education in various subjects is not given that much importance.

{AYAEINI&@Z YAYINEB2 O6HnmMmM0O NBLRNISR GKIFG GSIFOKSNAQ
varied from one subject to another. Also suggested #ratironmental education with integrating ideas of
sustainability should be included in the curriculum as an independent subjastamecific topics.

Direct Observations

From observational studies, we could conclude there is no classroom activitgdreta sustainability
education, no environmental exploration was used, no teaching aid/tools used for teaching practices.
Also, there are no ecbriendly facilities and no outdoor learning spaces. Furthermore, the importanc
of introducing outdoor learnig needs to be taken into consideration by all (designers, public &
private institutions as well as residents). It has been proven through research Murgly$1998); Cosco

et al, (1999); Marcuset al, (1999); Olds and Anita (2001); Fjostoft, (200dattbringing outdoor
environment into the teaching practice for sustainability knowledge. No schools have adopted green
building standards, no regular workshops and resources for sustainability education, lack of standardized
curriculum for sustainabilitand no classrooms are interactive. Our findings are like the study of Ayeni
and Adelabu (2011) who reported that quality assurance practice towards sustainability is at the average
level in secondary schools. Durosaro (1998praqal that if the educationbcurriculum is well operated

while the school facilities are lacking and badly managed, the result of the teaching/learning activities will
be negative. This implied that there is a positive relationship between a good school environment and
effective teahing and learning activities. [Figure 6]

Figure 6 Classroom Infrastructre
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The study emphasizes how important it is to incorporate sustainability teaching into rural primary schools,
especially in areas like central India's Jabalpur,reftieere is frequently a lack of resources and facilities

for education. Since 90% of the country's population lives in rural areas, ignoring these areas in
sustainability education programs can impede the achievement of national environmental objectives.
Teaching sustainability to kids at an early age is crucial to raising a generation of environmentally
conscious adults who can work toward a sustainable futlitee study investigated creative ways to
integrate sustainability education into regular leargiim order to address these issues. Students may now
interact with sustainability concepts in a concrete sense thanks to the introduction of physically
sustainable classroom designs, such as the creation of interactive furniture and learning aids out of
corrugated sheets. Children were able to engage with educational materials manufactured from recycled
materials through this handsn approach, which improved their knowledge of the environment. Children
using these environmentally friendly teaching resoureeere seen to have a very favorable effect. In
addition to becoming more involved in the educational process, children also acquired useful knowledge
about sustainability. Recycled materials were used to make classroom furniture, which was a useful
illustration of environmental preservation and inventiveness. Young learners found that this practical
learning method worked well for making abstract notions of sustainability more relevant and concrete.
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Ecosystem#&irst: Restoring Ecosystems for Meeting Future Demands for Ecosystem Services
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The methodology, a praxis (practitioner based), heuristic (traditional andtdolw methods), and

technology (using coffective technologies such as drones) approtdwh goal of the project is to allow

the potential for the endemic (natural) species observed within the AEP to recover without removing (killing)

0KS SdzOl f eLJidza &addzyLlae ! YSUK2R NBFSNNBR G2 Fa wal
completed by the main author. Transitighd NXB1lj dZA NB&d (G KS WIKAYYAYy3IQ 0 NBRdAzO
opening space and light for the existing natural spe®@ased on site analyses, this AEP has numerous oak

trees. Primarily holm oak®(ercus rotundifolipwith a lower presence of corlaks Q. sube). The oak trees

noted in the AEP were mostly stunted, many presenting a bushy growth form. Showing definite impacts

from the faster growing eucalyptus as the canopies of these trees dominate the aerial spaces and access to
light.The processetided was for an intervention to reduce (treat) the dominance of the eucalyptus, and a

Wgl AGd FYR aS8SSQ LINRPOSaa G2 GKS NBIFIOGA2Y ONBO2OSNEO
GKS aAGasS lyrftearao W2 | Mg LtheRoniosng and dvaluationy(M&EDai thed S LINE
site using a drone; 2. The random selection of both treated and untreated (control) trees for M&E; 3.
Returning to the site to maintain the treatment of the eucalyptus stumps until the site shows igjearo$

a recovery trajectory.As far as possible, assessments are done to understand the effects of the changing
regional climate, to understand the recovery of natural species, to understand the impacts of the
intervention on the local water cycle, sodraitions, and spatial return of biodiversity, a holistic view of the
food/energy network that is slowly recovering in this site, as well as the influence of this ER intervention of
bordering ecosystems within this location.

¢KS NBadzg (a %205T HINBYR2 402161 INRAAIKS NBad2Nl a2y 2F |
A3dzLILI2 Nby3 {5D Mp® CANIKSN¥Y2NBzZ 201t SYLX28YS8Syid S
f20tf tAQSEAK22RA®

166



THE 30" I
ANNUAL INTER ._:.‘_j'(!

SUSTAINABLE D!

NAL CONFERENCE OFTSDRS ON ... N

Track 4 Climate Change and Energy

4da. Hfective Response foEnergy Water and
Land Use

167



J "».\ .\.\, PO Py
A ‘e .o
. ‘

THE 30*

ANNUAL INTER NAL com-'enei!&e Mns oN.

SUSTAINA | L/%E‘NT RESEARCH,
*

Abstracts

168



v -

THE 30%
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH B =
.+ o . A ua

Submission ID: 42

Examininghe Primary Drivers of Carbon Costs in t@hineseEconomy
%as FAL =+ SHM&HCsaawhl y S NJ
WM 2NIDAYdza | YAOGSNBAGE 2F . dzZRFLIS&adz . dzRFLISadx | dzy 3l N

Abstract

/I T ND2Yy O230aAVPRBDAYFANRAYTEN OG0 SO2y2YAO0 aSOG2NAECJ
Faa20Ar SR 6AGK (GKS &SOUZNIIRS NE2faAllay OLSNA2YYT NB\X 384 ANIS
ISYSNI GSR o0& S0O02y2YA0O aSOi02NB | LLEBI QIRNTE2 ¥ &S BAEABKA)
d4230GS8SYa OwdzRYA]1Z HAHOULO®

LG Aa 2DSYy 20aSNBSR (KIFG LRtAOASE adzOK & Fdz8t |y
GNBFGSR aSLINIGSte FTNRBY OftAYIFGS LIt AOA S5aSK | mAA&2dxY O A
AYLI OG 3IFLI LINRoOoESY i GKS LRtAOe tS@Std

hdzZNJ NB&SFNOK LINRPLR2ASE | Y2RSt G2 ljdayes¥Fe GKS O2ail
Oz2aia 27 évczméﬁ OFNb2y 2y G(GKS 2dzi Lifiee ( S¥ RS®R & K 8dz
2dz( Lddzd | y' I dAa® /FND2y AyLdzia Sy O2 YiflySANBEK $lddd 2 a2
2SS Affdzad J- ( 2dzNJ Y2RSt gAGK GKS SEFYLIES 2F / KAYL

ué
GgKAOK O2yaaesidz
RS

Sa2F AAAYSUYSNHEE REANBBRED / KAYl &l yF
O2yadzyLle 2y UOAG SO02y2Ye gKAES NIylAySiHatnd g® I |
wSadA (a4 aK2¢ U(KINBf BV¥SRRAFRICZOENBAVKAY OR slya (NH2 Y2 1
GKNBS oaYS&a 3ANBIFGSNI GKFEYy RANBOG ONBNBIZYS R yAIALIdDE ¢ KB
cozada,2y¥ra/amz2ya ONpaa ff &aSOG2NE® ¢KS G2dtt Ol
R2gya0GNBIY aSOi2NBAB2SRASRNB2y i NB2NBABOdA az2yasx
wSOSyid OtAYFGS LRfAOE AyAoloa@Sa KIFIGPS LINAYIFNARf&E F2
RSALIAGS SYLANAROIt SOARSYOS KAIKEAITKoBATAKXKS (I Nizy & i I
026 NR®OINbRgs SO2y2Yeé KAay3aSa 2y (KS SEAaGSyOS 27
SyO2YL) daSa G(KS adzy mBt{O2ER OFAHA P gRNIZ dAK AL EA (KS
AYGSaANFGSR OFNb2y F002dzysay3d | LILINBI OK®
¢KS NBaSIFNOK Aa Of2aSte NBf I GSiRIKBRSHAIRD { 5D IMDAYNR If di
I Oo Ayl NESEWSH dzt G& || NB Of2asSte fAYy1SR G2 GKS G(G2LRAO
Ol ND 2 yfO FANDLAdyTi 2 dzii LIdk(O IYYF 1 fSENES 00 yLIZFE2 Ny dzf | §S Y2 NB S S
GKS OKFffSyasSa LRaSR o0& OfAYIFIGS OKFy3aSs (2 Oz2yidN
OKIy3aS FyR SySNHe& LkfAodeo

169



THE 30* B @ P

ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON
SUS'[AINABLEEEVELOP.MENT RESEARCH . "

Submission ID: 64

Tradeoffs and C@enefits of HydreLed Energy Transition iNepalfor Sustainabilityand Development
Rajiv Ghimiré

M YABSNEAGE 2% yal NORNEY | { !

Abstract

2 AGK GKS NILAR Ke@RNRStSOGNRO SELIYyarAzys bSLIE A&
SYSNHe& & ¢AKESS SO2HBNINE2 LJdzNBEdzS Ada RNBIFY 2F LINRRdAzOAY
FdadzYySR 2 YIS Al LINKRRNBEPHS NI REDBES RILIVBK S NIOINR R
RSOIGS 20SNJ Aidla AYLI AOFe2ya F2N 22AGKS (RKES (2KABS N3 D2
FNIYSG2N) 2F {dzadl Ayl ofS 5S@St2LY Sy DRI azmd (KRS F
f SR SYySNHe& (NI yaAos AWK Sy MRS A T2 @ Ff (KBS S ®2 y R
1S58 AYTF2NNIFidopARSNEINDIAYE dK2g (GKS NBYySslofS SySNHe@ |
I 2dz&ald FyR SldAdlofS SySNHe (Nryarszy (GKEHSI ATy
LINBf AYAYINE Fylfeara adaA3Sada GKIFbSAN A& aONUzARION 2
a2aiGS8SYy a (GKS 3ISySNroez2zy 2F Y2NB St SOGNRya Yle y2i
a1 ONRoaOFf | dzSadiBWay malﬂmﬂyyaxﬁ&ﬁéf 2W3 K@ RNR St SO
RA &l N®odoRlyS (KS I20SNYYSyYyld KIFa AyAsl SR aSOSNIt A
ddzNLJ dza Sy SNHeéez (KS LI OS KIFa o6SSy atz2¢gd ¢KS I NB
ddzNLJ dza Sy SNHe |yR ¢gK2 (KSyRA (i[Sya»wWsE STISNEESR SRR
O2yOSNya to2dai SySNEHe& | 00Saaz I@grAatlroAtAaGes FazN
dzy RSNEH2Ay3a &AYAfIFINI SySNHe (GNIyario2yao

170



THE 30% % ,\
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = e
< . K S —
Submission ID: 105
Water SustainabilityUsingPondn-Pond(PIP Wastewvater Treatment System for Reuse

Kushal Adhikati
“Wdzy AL GF /2T S3SY | dzyeydR2y 3z ! {!

Abstract
tKS @2 NINBAKgl G4SN NBaz2dz2NOSa NB O2yoeydzzdzate o6SAy3
AdaadzsSed ¢KS OdzZNNBy (i dzy RSNAE Gl YiRAWiIT (KB HRadIid 1Ay S NIt 65 4
08 GKS @SINJHnon F2NJ F22R LINRPRdzOe2y YR HAann F2NJ
I RRNBaa (KA&A LINRofSYZI &Si FSyg Kl-@é O2yaARSNBR Ayl
YR ®dYyAS GK2aS o6 1SN NBaz2dz2NDS Ayiaz | alTS £ GSN
21 3a0SsFGSN) A& |y Slaaife I-OOéééAofé VA= odzy RI yif &
GKAETS O2yaSNBAy3 TNJéaKzlagmtﬁzwﬁ&immﬁxaéﬁﬁmwaya
MOKS LISNOSAGSR RAVYOdz (@ 2F NBdAYKIH @ @AGSY | 2B Na B2 Q2
T2N) RSaAIYyAYy3I ylildNIE LRYR aeadSvya dGKFG | RiSldz (St
AGNBY3 O2y UGN} RAOUGZNE QAS@LJEAYua NEIFNRAY3 2LIYIFE
GKdza Aa G2 dF1S F RAGSNByYy(O FLILNRIOK Ay GKS 02y U3dz
¢tKA&a NBaSINOK LINPOPBARSE dza gAlGK2BY F & GiSyKBY R SFRILIZ Y F
GKFG OFy o6S dzaSR G2 OGNBIG ¢l adadSel GSN) adzYOASyidte 7
GeliSa aimyLISYRaAO kB OEGNBANYSR Ayidz2 | aAy3aftS LRYR
L2YR SuYzmNBNBESR gAGKAY GKS 2dziSNJ LRYR® ¢KS AyySN R
F2ZN) Y2NB O2YLX SGS RS3INIRIEa2y 2F 2NHFYAO YIFFSNI 6K
GKNRdzZAK GKS FSNROoAO LINROSaa | yR LOZNHNRN lay @R 20 (€ Kl
h5 NBY2@IFf 2F 2@SNJ ywx: (KNRdzZAK2dzi G§KS &Sk NJ gAlK,.
glaisSa 6KAES NBLAANRY I dzLJ {2 n x> nwONRAGS atal yle2 yIRNBH  w
FTNR® N2RSE &2 yTUMNMIKRE NG KO- 0 (G KS tLt O2y U3dzNF a2y 20SNE
NEdSye2y 2F a2fAR4Z UKdza Ftt2¢6Ay3 F2NJOSISNI I yR |
O02aida RdzS (2 NBRAZOSR fFyR NBlUZHNBYEYy 08 BYyRBAPAFAA
LIS NF 2 NI |y Sy (Kdza YIFI1S GKS tLt I LR{GSyealffae é)\l-
SALISOAFEt@ F2NJ NBdzaS LIJzN1I2&aSad CdzNIi KSN

FNRY GKS S@fdjéylﬂizwla% Al ¢Sttt &dzi (0 SORI SFCRoNJ SNHzBRlYEIR
RSaA3dy Iy ILJLJN\ELJNJ\IUASV AYLE SYSyilGle2y 2F GKS tLt ¢

61 GSNI 20 NDRFIB WK KST RG0S o1 atSol GSNI GNBFGYSYyid 7T

@)
i NB | uYS)/uZ
N
R

Sa (2 YdAZ aLX S (I NBSGaA
-0&GNY OG0 A& NBt SOyl

R B t BHIGG AlYNIY2dzy G Ay 2dz
FOO0Saa G2 OSyidNY : G aeaidisSvya Aa tAYAQOS
I @®SpaTi I AYSR f AL R F2NJ adzOK O2 Y Y8 AdelS@| Ay X ¢
FINYa LINPRdAzOAYy3 F22R&E& YR aéySNJ ayd SO02y2YAO NBGS

¢CKA&a LINRPLIASR |04l
OYlIAytfte HDoO | H
F2NJ NHzNJ £ |y

C

_<
(/))
\<.

171



THE 30* B @ P

ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON
SUS'[AINABLEEEVELOP.MENT RESEARCH . "

{dzoYAaaAzy L5Y MmO

AchievingHigh Integrity Voluntary Climate Action: An Interdisciplinary Review of Principles, Criteria,

and Indicators

Kaustubh ThapgaBirka Wick& Sander Char?, Sebastian Reyes de la Lanza

QY BANRY YSyYy Gl f { OASYy OS> wlIR02dzR LyasidziS 2F . A2f
' YAOSNBAGEYS bACHSABWI YBFii KNI IDWRANMNF LIK&> tfFyyAy3
{ OK2 2 f 2F al ylFaASYSFUEeIwl IRD 2 ¥R Syps3 IS ISl K I NG aloyiRIAIdS
5S@St2LIYSyld YR {dzaldlAylroAftAGe oL5h{0Z .2yys DSN¥Y

Abstract

b2t il GS I OG2NR NP AyONBlFraiaAydfe NEOABUSESRY T2 RRAR
Of AYIFGS OKFy3aS [iyrRNEA GO AAYY LIFBOTINEORS 2420 BNEY Sy 02 Y LI &4 &
A0NF 0S3IASas NIQy3aIAy3ad FNBY YAedleyd 3INBSyKz2dza$S 3l &
F2a4GSNAy3I OtAYFIGS NBaiAtASyoOSo 'Y)\TR%N\BIUthf%IHRSHaK)SW ¢
Ot AYIFGS O2YYAlYSyGa FTNRY RAOSNES I OG2NR adzOK | a ¢
OroaSax GKSNB SYSNHSa I LINBaairAyd ySSR F2N SyKIFyOSR
{OAéyeU() a0 dzZRMOAS ylod) Og NIBILIZING a2 WY RAOF S GKIG GKS
RSY2Yy&aidNrofS LISN¥YIySyd AYLFOGZ YR O2YYAGYSyd G2
AYLISRS SiS0O0a@®S FyR tS3AaYl (S @2ftdzyGtNe OtAYFGS O
2 KAT S @2 fldaySi ['NBe 2@k RF IW@Y2NER FNB AyGaSaNrt G2 | OKj
' INBSYSYy (i GKSANI LINPEAFTSNI o2y gAGK2dzGi AyidSaNmaGe C
dzy RSNX Ay yHSINRIIKE O2YYAlYSyia o683 2EKRBRNIONBIHaNAT «
SELISOGl a2y a wHYVXSNESLIAfyWS& G2NB YR 20KSNJ adlk {SK2¢tF
0S02YAy3 Y2NB dz2NHSyiG SOSNEBERIE&d® !3FAyad GKA& ol O1R
O2YLINBKSYyaArdsS RNINWBHAR2 NINAYTOAKX B TFT2NJ @92f dzy il NB Of A
Ot AYIGS a0ASy0OSs mﬁﬁaaMﬂuNSIaﬁRNJoﬁ(Azysm\m«uK 0KS 2¢
(KS&S LINAYOALX Sa FAY 02 3IENYSN azPk§R SHYSIARAQDAIL
YSiK2R2ft 238 SYLX28SR Ay GKS 1 /1L9+9 LINRB2SOGz Aya
LINA Y OALX S&5 ONRGSNALF FYR AYRAOIG2NAR T2N FaasSaary3
2y MRAVTCIEINRVIGA LI Sa FT2N) g2t dzy i N2 Ot AYIFGS | OQa2yd

172



e -, '
THE 3 0{/, ISDRS @ ""l‘ru uﬂ‘&

ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON
SUSTAINABLE DEVELOPMENT RESEARCH = sy

Submission ID: 182

Thelmpact of theCovid19 Pandemic on the Energy Use and Carbon Footprittungary
Viktoria Eross Tamas Palvoldyi
“m a9 DC¢YX . dzZRFLISadG> | dzy 3l NB

Abstract

¢KS LINBAaSyid NbBashQOR NG GKISH I RRROANY | dzy I+ NE y
YR (KS S@2fdze2y 2F GKS &aSOG2Nrf OIFINDB2Yy F220LINRY
' DSNJ F &K2NI fAGSNI GdNBE NBEGASG BP2YXKEA OKOAY DS 5 8B y
(KS WmBHOLR YREY A ENEIIRELANB S S YLI OGa 2y SySNBe dzaSe C2
RIFIGF 2y SySNHeée dzasS 02ttt SOGSR o0é G4KS 1 dzydFINARIY 9yS]|
&2 dz2NDOS o

¢KS NBadzZ Ga 2F GKS lFylfeara akKz2e VKAt 8 KEKAF RA O# #
AYLI OG 2yfte RdANAyYy3A GKS LISNA2R 2F GKS LI yYyRSYAO NBai
SiS0Gavs odzi FDSNJGKS tADAY3 2F t201R26yas GKS fS¢
NEGdINFRERSHSY SEOSSRSR (GKS 2NAIAYylFf S@StamdpC2NI (K
2dzioNBF{1 2y SySNHe dzasS OFly 068 O2y&aARSNBR (2 685 I
¢2 SEFYAYS GKS RS@GSt2LISyid 2F (GKS aASOG2NIHKGIOF ND 2y
gl@2tf SOGSR FyR O2y(iNRtfSR o6& GKS ! yAGSR blaz2ya CI
{ SONBGFNARF G GKS 3INRA&Aa O fdzS | RRSR @1Fa (idgsdS RINE RdzO»
¢KS NBadzZ# 64 2F GKS aSOK28F 6KIOONHEENT 22 NBINKRBOG B XA
SYAdaArzya Ay RMIBGISRHER aASO0G2NAROI odzi Ffaz2z asSod2N
GNBYyRA®

¢tKS NBlFazya FT2N 6KSasS OKFry3asSa OlFly o6S YIFAyfde F §gNR
L2t AOASE YSIFadaNBazx 2N S@Sy aAiavyLie G2 6SHFGKSNI SaSO
l{iK2dAK (KS NBadzZ (Ga 27 mEBSUNNBEYRSIKOABEPOUE 2¢S
aSO0G2NIt OFLNDb2y FR22UNNBENIFNRBYRAES WKBREBHEA2YENE &3 |
Oty 06S dzaSR {2 &KIFLIS I Y2NB Sy@AaANRyYSydGrtte FyR S

173



THE 30 B @ e

ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON
SUS'[AINABLE‘ DEVELOPMENT RESEARCH = s

S -

Submission ID: 243

TechneEconomic Feasiblity of a Sol&io-Powered Waste and Wastewater Utilizadn System for Small
Rural Communities

Wei Liad

Ya AOKAALY {d1GS ' YyAGSNERAGEZ 9l ad [FyaAay3as | {!

Abstract

a2NB GKIFIY wmnn oAftAz2y G2ya 2F 2NHIYyAO ¢l aisSa AyO
LINE RdzOSR lyydzZ ftfte Ay (KSR g@NE R NS LNBHSENYID | lye fdAy/il
graisSa ra oA2YHad NB&a2dNDSa Oly AAEANREDYIIREYDFRI
SYSNEHe ¢KAtS ItfSPAleay3d GKS yS3ate@dS AYLIOG 2y GKS
'Yy RNBLISOay 3 41 GSNI NBaz2dzNDSad |1 26SOSNE fSaa GKIYyY M J
SYySNH& LINRPRdzOea2Yy YR 20KSNJ) dzaSad® 5ABSNES gl aidsS ai
f23A800a YR O2ail 27T IORR f f8|0®12yzzT||_de§ofumm yrad 2 NNEiyF S&2a/
fSIR (2 t2¢ dzmftAlla2y 2F gl aisS aiNBlFIrYad ! RRNBaaAy
80ASyaUO FyR AYRAZAUGNRLFE O2YYdzyAsSa (2 YS129.0vaSy3ydh U
5dz§ (2 GKS O2YLX SEAle 27T IKEHRS (A28 aRISSAEST 2418 &iSSsY a4 2t Ld
¢KS LJzN1}2asS 2F (KAa addRRe sROIES i wWBER2IK AeB RISYWR (0§
daeySNBA&aOFffe O2YoAySa &HAG NRAGESINNGMS | 038 8 0RER
aAYdzZ GFyS2dzate OGNBIFG | yR dzet)\IS 2NHIyAO ¢l aidsSa I
FYAYLFE FTYyR F¥22R gl adasSa G2 YSNI S Hco aW 2F NB\
LIK 2 & LIK 2 NHza I\}ECNﬂaIfM\f$FNJZpUI}/°[ 2? g GSNJ LISNJ RIFéd ¢KS
FSNbfAT SN 6Fa PuXInoc Yy dz e ¢KS LI e&ol Ol LISNR2]
AYLX SYSYGSR aeaidsSy KI a m&@@ By Tda @R Mmaa{zmmsma
GNBFGYSyG aeaidSoay Léiizfcvblbs&SQIWS FalgohdyF & (GKS SySNHe&
I RRNBaa Syg@iaNRyYSyidltf O2yOSNya 2F 2NHIYyAO 6l aidsS |

174



THE 30%
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH B =
.+ o . A ua

Submission ID: 255

Integrated Assessment Modeling anDeterminating with SDGs for Linking Future Resilience to an
Optimized Climate Risk Water- and DroughtManagement: Comparative Analysis in Lusatia, Spree
Forest and Ahr Valley Region, Germany

Sandra Reinstadtlér
M““YRSLISYRSYy
{OASyaUO
¢SOKy2f 238
5 Ndzaal t !

YSaOKiy 2 1253 &) yohetd GaNFEANGSE RaSRS 8 RSy > DS NYY
ST [SOGdzNBNI FyR O6LJI NbIffe SEGSNY
VOSHEHA/ 2§ 0dza> DSNXIyed CRHFSENY =+
> .FYRFENJI{SNR .S3Fglys . NHz/SA 51 N

-<‘°"
C~G)of(n)

Abstract

>

& NBxs¥ NSNSy IiKSyAy3a NB o}
St 2LIYSyid D2Fft&a o6{5Davsz Iy y U Sk3aNyF JidS R A yalaASyah Y&
AtASYOS G2 |y E2 dVilSRE RNPUZAKKGS I Nk @BYSyd YSEya
SaayYySyid FyR Y2RStAy3a gAGK (KS KSfLI 2F O2YLI NI a @S
' KNJ a6 1S@S ws B IaKiAapSIH I & RIF yitRS abli2LBKIFKE AWKAEY DSNY I yeé X
L2YR F2NJ ¢l GSNI YR flFyR dza8S OKIffSy3asSa FyR Oly K
FT2N) &dzAd LAYV OAGIt ARSUAKERER® TS (I BBAS B A SNSHj tdF BRI |
(S3I®EOYANI &t &aLISOGa 2F tFyR IyR Bl 6 SNRSB2YRINEE SR
ASRIOSE 2LISR /! O NJ 0 uP2INI TaNIkaYiS enz2y I 6 £ S Of A0¥wia® NIyER| OCoNAve
YFEVAISYSY A YyOfadeR A yIFa (RS af |1 yRRPESO [ INP defyRAGRENG & IURBS Ol KEK A
I dzi& 2 Wy y 2 O o @S (KF2NBJ @afl o DILIMEYLIDKR SR { LINBS C2NBai

NEIAZ2Y A Rszsmmm&mwammf\vsas | RI LIo @S [|yF“e :aS G A
FYR S5NRdAKG FyR £4/0Sap '@ YINBEOSPE R RRAEIT LBELISNS Gal2 v |
F LI AOCk WS yBRAFBRNRESR | KNJ £ ffSe& wSMki2ey H /MSINI Yo§RRRdRE AR dif|
ﬁKNBI-ﬁéymgﬁHLJVﬁléﬁzﬁﬁéaqfl-éfS RSPSt2LIVSYyld GKNBdAAK &L sl
AYLX Fyay3d {5Da&x Of AYIl (S32 YIOIAWRBR I6AR Kg IAMYSINANBE @ BSRA Sy
aeausvaro.]fyygywaf“ ézydzélzm@aﬁz Ot AYIFGS C)Klyas OKI f £
GKS f1yREOILIS YR NBIAZ2YLE LXIFYyYyAy3d &0l t S s addzARSS/RI 6
FdziidzNBa F2NI t 4 FBIUA Ok WA KEVBKﬁH@ﬁS@KSYWB@]ﬂI&ENB@’EA3‘/3
FYR FLILX ASRE NBRIS | &0Ks (KFG GKS FNIYSE2Nl = 6AGK Ada

FYR (NI y&do2dzyRI NBE NAGSNI ok aiy FINBlFraz OFy aeyl

Af S i KNP dz3 K 2 dzii 4 dzz
| U

a
R
d

< B < o v =
:unx;u(smm@

> T

o
N
<
>
.
Q)¢

RSO {1 Ay3Id AYANRPIHRSE 2 AFEB INISEHAI2eyT | YR AYKIFIOAGSR {LINBS C
FYR YSSRa LINI2yEYI AgOMRAIDENBEKNINBEBHOH]f SO uNBIRATEOHaAYSY
O2Y0AYSR gAGKSAYYRVS®RWERIKYAH LINPINBIAAADSNOY K i HA ai da
Of AYHdS ONR&A& FYyR NBaOdzAy3 (KS® IR oNHYHSPRI&dzD0OI )2
NBaAf A Sy (0 kTAREIZNGI AR AL ROV B @Y A& | o AKSKY FAGIS =F 2fal GySREE N
NEaAt ASYOSs | yRutyRI LRYREVDEPGRRAABEEGSNIALS GKS | KNI |
AYRAZAGNRA Lt AT SR{ NEBAQABFA{ 5D] Sadz0RKllod mm YR Mo O0Q@Al /f
OOAL SROSHRHzAKIG |yR 2 | 0 S NJFalBLyE IATOS YoShyE (Avie  SyFK FRAGES NiB(SA N
UStRa (2 3JIFrAy NBIA2YyIlf NBaAtASYyOSod ¢KAA& NBaSINOK adz
FdziidzNB LINP OS&dasSa | NRPIzyRI Yd2 NIONVRHEZ GZB A Y2 @zR TR NY R (KS
20Slyo

175



THE 30{6 IS h
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = e

- ‘ . -
-~ el Re— T
» > ., ¢ AT i)

Submission ID: 274

Risk of Disaster and Riverbank Erosion Linking Vulnerable Communrslilioods Sustainability in
the Ganges BrahmaputraMeghna Deltaic Floodplain Region in Banglales
Md. Shafi Noor Islain

M“vADSNEAS . NHzySA S5FNHzAAIfIFIYYX . FYyRFENI{SNR .S3AlLglys:
Abstract

¢KS 3IS23INFLKAO t20Fe2y YR GKS Y2yazzy OtAYIGS NB
RAaladiSNaR® Cf22R& NBYyG2WA ¢ 6 NBANY | smwmrwyfzyl Mgz NIK S
RStGIAO NBIAZ2YyD ¢KS OfAYFaO OKFy3dS AYLI OG0 A& S
O2YYdzyAt e Ay (KS Di W& IR Ay Wil BESaNINIYSES a1 o 0 A £ A
aSRAYSyila lyydzZadtfte yR (KS&aS aSRAYSylad apdga SoBNWOS
ol NIKBF YR GKIG KFra ySgfteée SYSNESRIYRII&KESNBE JENB ORDE
LJIS2LX S INB fAGAYy3I KA KtSdzNbalt ' YRIAA Ayl yRIVERIRERI | 2 & 2
al RFNRLIZNI RAGGNRAOG AW+ YRyYHARIOREZR A ¥ 10 K&y D 929 SA K I6 NS
RStGF® ¢KS O2YYdzyAGe fAQDBSERKRE RIANS ydky R ERISE B BB IRE SK d
FYR NAGSNDBIY]l SNR&A2YS & || NBad# 6 GKS LIS2LX S KI |
02 Fy20KSNIBRATRAZNI X Grff DRREIJ{OAKS (ICK IOWEF y3IS AYLIF Oda
2F Yl aaArAgS b22 BESYRSKRNRA K2 W SEK WS AYLI OGa 2y Nz
aSgftSySyilia adzadkidog2SAddasie2RadkBavaidRe Aa (2 dzyR!
NADGSNDI Y]l SNEPa#2lyy RA YILAIARIfAA K2y2 RAK IFNOR Y G &S A P dzii K S NIDG ¥
I Oo @S ¢RSIRIFASt 21 I O2YLINBKSYy&aAdS AyidSaNI GSR L3R OSSN
LX Fy F2NJ aSgtSYSyid FyR | IANRKOdz G dzNI £ m &N KA LIzl NI | yWR
OKIyyStad ¢KSRaZidaReo16& AR O2 WNBINA YI NB KISy RBaSOFARE KE |
GKS SN IS AyGSNBHE 2F RA&LIFOSYSyd A@KQ@@I@EHZ\O@
RAaLIX FOSYSyid NIry3aS A& wmMum 1YH YR inJchYfSYIuYFNB[J&z@IK:
LINE OS/asa6&#MRSNAY I GKS as5Daxr GKS addzRe Fftaz aSS|a
'YAGSR bl o2 ywdOIiS fKSIISVIA GGN®A OK A& Y2@Ay3 (2 {5D&
F2dzy R H | 3SYRIKE O5F la v (@il DR NBFOKSR (KS 32+ a
SEGNBYS LRGSNIe |yR KdzydaSNE |yR SyadiNB SygiaNRyYSy
ddzalil APNORBmRLIG®SESG {5Da 06SF2NB Hnon 2R (IKKINPLAXKERKO STadz
FOKAS@ZS IyR YSSi (4KS wmt1 {5Dad® ¢KSNBF¥F2NB:>X Iy AyiS3
F LILINB I OK FyR LRtAO& FNIYSgH2NY [HyWBU dENBBSTIA 2 2)REAS R
SYGANRYYSY(l f &dzaSiNIAoytl D ADAYiedzyFAzaNS &1 KASy Qd& S/ DI y3Sa
.Fy3aftrRSaAK®

YSEe s ¥NRABZ2 /fAYIGS / KKFHFR DNREAGYNEZ{ Sgt SYSy
[ AOSt ARRRR QABNI Ay 0 At AlS

176



THE 30% % ,\
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = "
< . AR §VW_Wi-iy
Submission ID: 320

Climate Changémpactson Future Extreme Rainfall: A Study in Nepal, Palestine and Bangladesh.
Divya Laxmi SubédRojina Haijy Dibesh ShresthaShankar ShresthaDivas Bahadur Basnyat
wSLIE 5SOSt2LIVSYyld wSaSINOK LyadsitdziSz [t AGLHzZNE bS

Abstract

CNBIljdzSy i 28BENBBY O8I 2¥Fl tf S@Syida ¢S
G§KS NBOSyid eSINao® ¢KS Lt// &AEGK ! aa
Ol dzaAy3 Y2NB FTNBI|jdzSyidi IyR SEGINBYSasw
O2yoydz2S (2 NR&S Ay (KS TFdzidNBo |y
G2 o0dAft R NBaAtASyOS | yBRO2(0y22 YWAAD/ Af Y2A41 4SS &K drkYyl YU KBSy RF dalizdod

LINE 2S G0 G XA BAMI G GNFY yaAro2y TKNREIY NRNANEMNIM S K v I
y 3 wyﬁx?éémammﬁmeémﬁﬁyéé2'2dyuNmSaz GKAA 3
& Ay Tdzii dzNB NXYAyFEEt SEGNBYSSEI N yRTIAELI o B DS
Y RazZY #+0 t f BB #2500 mf LBSLI X blofdza Ay @I f Sdey
D A . y3ftl RS&AKD

Ay3a G2 Ol Gl
aaySyid wSLkR
g‘avmméﬁaxrm
|yRAy3 GKS 1

>y ¢
y U
"z
ﬁ:%

2R2f 238 AYGS3ANIoay3d KAAG2NAOIf SEGNB
GS a2RSt&a 6D/ aav (2 20SNO2YS (KS f 7

D/ aad® L uINJJé GAGK GKS Fylfteara 2F KRa®2 N QlyFI$I
ow- MRF2803 FyR AL} ol f OB §ENY C2A dABI NBIBOANANY BRYE A&
/aLtc D/aa F2NJ wSLINB&SY trt/at@di3pp/ 2 RS yulf NIy 0D yfIyWRKE HE

/
& FNB 4S8t SOGSR FNRBY Fy $§)

t I 0K K dnadp | yiyROp{d tpKS D/ a

0SBIBNF2NXY¥AY3I D/ ad Ay GKS addzRRe FNBIF 2NJ Fa LISN (KS
oAla O2NNBOGSR FyR aidladasalOlffe R2gyalOlFftSR (2 NBI
Fyrtearas amlbbagy NBE 2 N FRAISNFZWNNIRS RESHILISYW YSYREEE
w- MRIeé @l fdSad ¢KS aLloalf YR GSYLRNIf RAAFIINBIAI
KA&G2NAOLE SEGNBYS NIAYyTFLEt SOSYylGom{haGEL (ILINBDOA QR &
YS&dzZNBYSy (dao

C NRIKSSH dzRAIS &8 BRNIBEK SINBzZLB 2 pr: YR cdz AYONBFAS Ay

GKS TFdzidzNBod al EAYdzZY w- mRIF& AyONBF&asS 2F yi: Ad 204
9EGNBYS NIAYTFLHEE AaS)5ELISOR SRy iRy #% A2 NBK §@ BB dNiiziZNS @
NBGdzNY LISNA2R NI AYTFEEf o AR one SSYNIEANBSIGEdBNW/U  LISINAM RA yN
FYR 2wz NBaLSOs@Steo |®ISHRI NEY dzNY O NBNRBRARII Ay Ryt d
bS3Ala@S OKIy3aS Ay Fdzi dzNB MR yOK H v 3 U@ W Nia RS y2 deiiSiNS
NI A YeFKAfsf aaidzRe | ff26a (G2 ljdzryeFée FTNBIdzSyOde& FyR Ay
KAalU2NRAOI 8> 2B WWRAFYHE ONUzOALFE Ay F2NXIFo2y TF2N Fdzi
FPRELIXEe2y 0Ny GS3IASaA® ¢KS Fdz2idzNE NI AYFLHEt Ot dSa

(2 dzyRSNEGIYR GKS RAAOKINEBS FyRim2 AIKSNEGSE KSK YA §

AYF2NYSR LX FyyAy3a 2F FdzidzNBE OAo 8% 0a b NEBEMEMEEREOS tIA
I RIF'LIo @S O LINBiRi SRk OETAIYNES YR yIddNIt RA&FAaGSNA

177



J "».\ .\.\, PO Py
A ‘e .o
. ‘

THE 30*

ANNUAL INTER NAL com-'enei!&e Mns oN.

SUSTAINA | L/%E‘NT RESEARCH,
*

Full Papers

178



C o WO
‘&’:‘_',f/ %‘"u l(“’\\\

THE 30{/, ISDRS
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = ~“massin
" S —

Submission ID: T4

Dilemma between Solar Panels and Wetland Protection in the Taiwan En€rggsition: A Case Study

of Chiayi Budai

Dawei Weilung H§ ShangHsien Hsieh

SSLI NGYSYd 2F / AGAt 9YIAYSSNAY3IAS bla2ylf ¢FAglY

Abstract

This articlediscusses the the conflict between installing solar panels and protecting wetlands faced in
Taiwan's energy transition. It highlights the importance of ecological conservation and ethical
considerations in the decisiemaking process by exploring the gomment's renewable energy policy,

the need to reduce carbon dioxide emissions #relchallenges posed by the "demand gap" in renewable
energy production. This article uses the DPSIR framework, stakeholder analysis and different perspectives
of environmenal ethics to discuss the case of Chiayi Budai. The results emphasize the importance of
wetland preservation for maintaining the integrity and beauty of the land. It also argues that installing
solar panels on wetlands is not an appropriate solution withoahsidering the ecological impact.
Furthermore, it highlights the need for stakeholder analysis and public participation in degiaking
processes related to energy development and land use. Various stakeholders, including environmental
advocacy groupand energy associations, provide insights on balancing renewable energy development
and ecological protection. The conclusion discusses the concept of "no net loss" in wetland conservation
and the importance of changing people's values to achieve su$iainkevelopment.

Keywords Renewable Energy Transition, Wetland Conservation, Ecological Impact Assessment, Stakeholder
Engagement, No Net Loss

Introduction
Background

The Taiwanese government has indeed made significant efforts to transition to réfewaergy in
response to global warming and the need for climate change mitigation. Initiatives such as the
"Nonnuclear homeland policy" have been introduced to replace nuclear energy with renewables
(Executive Yuan Press Office, 2016). The governmensdtaa target for a 20% renewable energy
penetration by 2025 (Tang & Yang, 2019). However, challenges such as the inefficiency of renewable
energy production leading to a "demand gap" have emerged, necessitating a careful balance between
energytransitionsand ensuring adequate power supply (Cleeml., 2014). Despite these efforts, Taiwan

has faced powecut crises during the transition, underscoring the complexities of executing energy
transition strategies #ectively (Cheret al, 2014).

Dilemma
For wlfilling the demand gap of energy, some solar panels installation sites are on or adjacent to the
governmental wetlands for generating power. And the case study sites in Chiayi are located at deserted

salt land area closing to Budai Wetland. However, ¢hésveloping sites are included in IBA (Important
Bird Area) for reducing human intervention. On the one hand, solar energy is a kind of renewable energy
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which could help Taiwan's energy transition path change from fossil fuels and nuclear power to a
sustanable way. On the other hand, the wetland has its essential function in the ecology and
environmental systems, such as provide migratory birds habitats, regulate microclimate, purify water, act
as a detention pond or carbon sinks (Santangekl, 2015) Socially and ethically, decentralized solar
power generation can benefit local industries by reducing blackout risks and carbon emissions, albeit at
the cost of rising land prices (Santangekil, 2015). Consequently, the decision between expanditarso
panel infrastructure and protecting wetland ecosystems represents a complex dilemma, requiring
thorough evaluation of both ecological and socioeconomic factors.

Literature Review

When discussing controversies related to humans and the environmersp@etives from environmental
ethics become crucial. This section will review the three major traditional perspectives of environmental
ethics (Attfield, 2012), followed by an expition of the DPSIR framework.

Perspectives of Environmental Ethics

Envionmental ethics encompasses various perspectives such as land ethics, deep ecology, and ecofeminism.
These viewpoints challenge traditional anthropocentric ethical frameworks and emphasize the
interconnectedness between humans and the environment. By densg the ethical implications of human
actions on nature and promoting a more inclusive and caring relationship with the environment, these
perspectives contribute significantly to the ongoing dialogue on envirotehethics and sustainability.

Landethics

Aldo Leopold's Land Ethic, a significant perspective in environmental ethics and conservation biology,
asserts that the interdependence among humans, other species, and abiotic entities is central to our
ethical obligations (Millstein, 2018). In 'Thand Ethic,' Leopold emphasizes a moral duty to protect the
natural world (Cooket al., 2021). While praised for viewing the environment as an interconnected whole
with inherent values, some critique Leopold's conceptualization of ecological systengasas entities
(Sadhukhan, 2022).

Leopold's essay in "A Sand County Almanac" (1949) presents a systematamgimethical framework

(Eba, 2020). He states, "A thing is right when it tends to preserve the integrity, stability, and beauty of the

biotic community. It is wrong when it tends otherwise." This principle underscores the importance of
maintaining ecological overall value and balance (ecological holism). Consequently, wetland protection
aligns with this ethic by preserving the land's integrittgbility, and beauty, viewing humans as land

OAGAT Sya NIGKSNI KIFy O2yIljdSNENED® ¢KdzaX fFyR SGKAC
the preservation of its completeness, stability, and beauty.

Deepecology

Deep ecology identifies theoot cause of the environmental crisis as the mainstream industrial
philosophy, which emphasizes individualism and separation from nature. This philosophy views humans
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as independent from natural determinism due to their mind, free will, and soul. Inasttieep ecology's
"Physical Holistic Theory" posits that humans are integral parts of nature and cannot exist independently
of it. Arne Naess argues that this separation is flawed and advocates for a humble approach to the
environment, warning that humaimterference leads to unpredictable, lostgrm ecological changes that

are often irreversible. He criticizes conservation biology for its limited understanding and lackstt,
longterm thinking.

Deep ecology emphasizes the intrinsic value ofialld beings and the importance of ecological and
cultural diversity (Akamani, 2020). It highlights the interconnectedness between individuals and their
surroundings, advocating for a reciprocal relationship (McMahan, 2009). This perspective integrates
ethical and political dimensions (Luke, 2002) and suggests a sustainable development framework that
prioritizes both social and ecological wiedling through adaptive governance (Akamani, 2019).

Naess's deep ecology teaches that "gtfigk technological seitions to environmental problems are
inadequate, as they ignore the deeper epistemological and philosophical roots of these issues. This
perspective is crucial for Taiwan's energy transition towards aclanlvon industry through sustainable
energy investmats. However, installing solar panels on wetlands is problematic due to its significant
ecological impact and potential harm to endangered species. If installations are necessary, efforts should
focus on minimizing environmental impact by promoting enesgying policies and improving energy
efficiency.

Ecofeminism

Ecofeminism intertwines feminist and environmental concerns, highlighting the interconnectedness
0SG6SSy G(KS 2LIINBaarzy 2F 62YSy FyR (GKS SELX 2AG) G,
This perspective calls for a holistic understanding of irenmental issues, emphasizing the
interdependence of all living beings (Tiwari, 2023). Ecofeminism critiques the parallels between women's
subjugation and nature's exploitation, advocating for a more inclusive and caring relationship with both
(Brookes &/ KI OdzLly A1 X HAHHO® {OK2f Il NAR FLILIX& SO2FSYAYA:
environmental challenges and promote sustainability through gendered and environmental justice lenses
(Stephenson2023; Kennedy & Dzialo, 2015).

Central to ecofeminisnis the belief that environmental issues should be approached with "care" and
"relationship" rather than abstract and rational ethics. This perspective values concrete, emotional actions
and emphasizes caring for both wild places and human societies. Hoigsnargue that addressing unfair

and unreasonable phenomena fosters virtue in individuals.

Therefore, installing solar panels on wetlands represents the domination and exploitation of nature. Such
actions should not proceed without considering reladbnimpacts and conducting thorough
environmental impact assessments.

DPSIR Framework

The DPSIR framework, developed in the late 1990s, serves as a tool for reporting and analyzing
environmental problems on scales ranging from global systems to localizéersheds. Since its
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inception, international organizations have adopted DPSIR to evaluate sustainable development
initiatives, aiming to better understand and overcome barriers to soatality. (Caret al,, 2007)

The DPSIR framework has transitiorfiemin primarily being expertiriven to now serving as a heuristic
device for stakeholder engagement and understanding (Atlensal, 2011). Widely used for
environmental assessment, it is a valuable tool for analyzing complex-soom@miecenvironmental

issues (Abalanszt al., 2020). The framework aids in structuring information for decisimaking and has

been applied in various contexts such as ecosystem services assessment (Roehakyv2ll10), water
governance (Vannevel, 2018), and vulnerabilggessments (Anandéi al., 2020). By integrating various
disciplines, the DPSIR framework provides a comprehensive review and alternative decisions for
environmental challenges (Graham, 2023). It is a valuable tool for analyzingeffeteelationshps and

linking scientific findings with reaborld issues (Swangjang & Kornpiphat, 2021).

Methodology

In this study, multiple research methodologies were employed, including documentary analysis, the DPSIR
framework, stakeholder analysis, and environmednanalysis of site selection. Initially, the author
summarizes different environmental ethics to identify how various perspectives address the chosen
dilemma. The study then applies the DPSIR framework to highlight essential elements in the case study
sites. Stakeholder opinions are gathered for analysis, andmgtfit analysis and technology assessment
results help confirm or refute arguments within the dilemma. Finally, the study proposes five
recommendations based on environmental regulations andgppies, discussing different strategies for
governments or decisiemakers and comparing the advantages and disadvantages of each solution.

1 Documentary Analysis: This involves reviewing and analyzing existing literature, reports, and
documents to undersind the historical context, current policies, and perspectives on the conflict
between renewable energy development and ecological conservation.

1 DPSIR Framework: Used as a decisigport tool, the DPSIR (Driving forces, Pressures, State,
Impacts,and Reponse} framework structures the analysis of environmental problems. It helps
identify key elements and their interrelationships, providing a systematic approach to assess driving
forces, pressuresand thecurrent state of ecosystems, impacts, and polesilesponses to mitigate
negative outcomes.

9 Stakeholder Analysis: This method gathers and analyzes the opinions and concerns of various
stakeholders, including government agencies, academia, civil associations, and local communities. It
is crucial for undrstanding different perspectives, identifying potential conflicts, and finding balanced
solutions that consider both renewable energy development and ecological protection.

1 Environmental Analysis of Site Selection: This analysis evaluates the envirahsaitability of
potential sites for solar panel installation. It assesses ecological characteristics, such as the importance
of bird habitats, and the potential impacts of solar panel installation on these ecosystems. The analysis
includes cosbenefit analysis, which helps decisionakers weigh economic implications and
provides a structured framework for evaluating trad#s between different options. This ensures
resources are allocated efficiently and decisions are based on a thorough assessmests aind
benefits, aiming toninimize ecological disruption.
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By integrating these methodologies, the study provides a comprehensive evaluation of the dilemma
between solar energy development and wetland conservation, offering insights and recommendations
for sustainable decisiemaking.

Results

DPSIR Framework

Modify, Drivers Generate

Substitute,

remove
Reduce,

revaluation

Prevent,

Responses improve

Restore,

adopt Influence,

Stimulate,
odify

ask for

Mitigate,
compensate

Impacts

Provoke,
cause

Figure 1 Overview of DPSIR Framework

DrivingF 2 NS4 050® 5NAGAY3I FT2NOSE NS aySSRade ¢KNBS

)l
1

1

Individual or primary needs: electricity for essential daily use, like lighteningp@adlitioning.

Secondary needsa) Energy for higher living conditionse(, unessential appliance$)) Security of
power supply: secure energy supply after the decommissioning of the nuclear power plants in 2025
Macroeconomic needs: industry prodian, jobs, installation space. Bifrastructure and investment

in the remote area (that the local government strongiyphasized) blNew industry that supported

by the policies that are possibly rejuvenating the elderly communities in remote areas

Pressues (P). Pressures are defined as results of meeting a need.

T

1

=a =4

World carbon dioxide balance: Wetland can be a carbon sink but solar energy also a sustainable way
to generate electricity

Climate change / global warming: Pursuing sustainable developmenstaitke, affordable, relatively

clean energy for both individuals and businesses that tend to reduce GHG emission under the Taiwan
Energy Transition

Landscape changes: Keep the wild land wild for the existing ecosystem, or rent it out for solar energy
ingtallation, there might be some inappropriate vegetation transplanting to fulfill the "landscape plan”
but would crush the native species

Air pollution: Wetlands' purify function loss and change of energy generating proportion

Water pollution: Cleaning war discharged into the nearby waterways might cause some unexpected
impacts

183



v -

%3
N &

~
“ vy ™

THE 30"
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = “umusss

-

+ -
i) 8 - —
. F . A =

State (S). State is a snapshot (the present situation). Quality of various environmental compartments and
ecosystems local and globally (air, water, soil), including human hexadthvellbeing.

1 Microclimate changes: Temperature increases rapidly and more sensitive.
1 Sensitive species endangered: The population of Bewmtd Spoonbills (= Platalea minor, )

are being threatened, and the distribution of phytoplankton, zooplankton, benthic organism, mollusk,

fishes and birds would change

1 Change of land use type: The area of the wetland is altered to the solar photovoltaic installation,
starting desertiftation, the water flow being redirected, the vegetation will be changed, and the
albedo might differ (raw land vs. solar panels + plants)
LYLI) OGa oLO® LYLIOG YSIya aOKFy3ISae Ay GKS adlas
a) On Environment/ Ecosystem:
9 Carbon enissions changesLarge scale desertificatianDecrease of ecosystem service
9 Capability against floods of resilience decrease
b) On Animals:

9 Loss of unique species, like Bldaked Spoonbills and Kentish Plovers ( ) o Original
species were deported from their land: The possible turbulence may cause it to the nearby
wetland ecosystem which will diminish the habitat of the preserved

¢) On Human and Society:

1 Land price increase and infrastructure expanded

1 The balace between human activities.€., farming and fishery) and wild lives will be broken;
thus, some disease might be triggered and spread. Possibly bringing negative impact on human
health in the longerm

1 The tourism of sightseeing will decrease but mighihg some job opportunities to the local
communities

1 A case for further discussion that the local communities, NGOs, the local or central government
may reassess and discuss the appropriateness of renewable enstghation

Responses (R)efined asctions that policymakers, society and others can take to address an undesired
impact.

a. For Driving force

Reduce energy usage demand:

- Promote energysaving policies and improve energy efficiency in the country

Revaluation:

- The national energy demarahd supply

- Alternative energy supply.€.,wind power)

- Energy proportion, industry transfer from healpad manufacturing to carbonfree

- Energy transition strategy: How to be green? Why in such an emergency process?
b. For Pressure

Prevent

- Conflict ofland use: Through national and regional planning, including different departments

advised sort of Policy EIA
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- The regulation amendment and regulation enforcement, details will explain in the following
discussion.

- Prevent pollutions by developing a detaileegulatory plan and assessment procesknprove

- The decisionmaking process of sites selection and public participation.

- Consideration of other alternatives and Taiwan's NDC should include careful due diligence.

c. For States

Restore the habitat of sesitive/endangered species.

- Environmental Impact Assessment: the background research of the existing environment

- Adopt environment/ecologicdriendly engineering or best available control technology (BACT)
d. For Impacts

Recycling mechanism

Communication ad education

a. Data collection and reporting to the authorities / open for public supervigibiotification system

for the emergent events, like disaster scenario simulation

StakeholdeAnalysis

Development of renewable energy plays a vital role in thergy transition. However, the establishment

of renewable energy such as wind turbines and photovoltaics is often accompanied by doubts about
ecological conservation, the impact of residents' living rights, and livelihoods. Is the dilemma between
photovoltaics and wetland protection a surero game? Stakeholder analysis can help the study to clarify
the answer from different perspectives. This paragraph contains extensive citations from publicly available
reports by the Environmental Information Center, iCMedia, Up Media, and other named sources.
Therefore, no anonymizatioof the sources is necessary.

Fromgovernment

WeiYi Wu, head of the Energy Technology Group in the Bureau of Energy, pointed out that both Japan
and Germany have experience in sfiflds photovoltaics, and through eatesign, they have the
opportunity to improve the habitat of animals and plants and even create new habitats. For example,
birds inhabit the floating solar photovoltaics on the stagnation ponds in Pingtung, southeranT ai

ChiChung Chen, the chairman of the Agriculture Committee, said that if there is no scientific basis for the
solar panels on the wetlands, the relevant plans should be suspended. If there is no relevant fundamental
research, the risks will be too higBesides, the Bureau of Energy, Construction and Planning Agency, and
Forestry Bureau should conduct craspartmental discussions with civil society organizations and try to
understand different case studies to find ways to create awwiim situation.He also explains that the
heavy metal pollution and the identification of agricultural land that cannot be used for cultivation where
can alter to be used in setting up photovoltaic panels.

Fromacademia

BenJei Tsuang, a professor of the Department nviEonmental Engineering at National Chung Hsing
University, suggested that larggea solar panels should still be given priority in sites that are
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contaminated with heavy metals and are not suitable for agricultural farming. At present, the
configurationof installation sites seems to be too concentrated on the southwest coast. Before the
feeders become more stabilize, the development of renewable energy such as solar energy should be
evenly distributed in different regions to avoid excessive concentnatitd reduce the pressure on power
dispatching.

df Taiwanese people consider it, they have more energy option<hémi Lin questioned why Taiwan,

with its excellent geothermal resources, hasn't utilized them. Despite relying on imports, Taiwan's
electricity prices are the second lowest globally. Energy conservation efforts have been ongoing for years,
but results are lacking. There's significant room for improvement, and many aspectsenfaigy policy
NBYFAY dzy Of SI NXé

HuiChen Lin, a professor of tli#zepartment of Life Science at Tunghai University, who is the host of the
photovoltaic ecefoundation survey program at the Chiayi Budai, questioned why it is necessary to install
the PV panels in a place with abundant bird habitats. "Even in the wastethate is value as a
wasteland," she said. Speaking of energy options, she bluntly said that Taiwan is in the earthquake zone,
and there is nowhere to go for nuclear waste. As a result, there is no condition to develop nuclear energy.
She contends that #re is room for improvement in both coal and natural gas, but these energy sources
are limited. Solar energy is a relatively easy way to go, Taiwan has the technology, and these technologies
are still moving forward.

From civil association

XuarFu Guo, Bairman of the 8larPower $stemAssociation, said that in addition to taking into account
the bird protection and wetland ecology, salt fields could not shield against typhoons owing to the salt is
easy to wear. The commercial guild position suggeststti@use of fallow farmland should be used to
develop photovoltaic panels.

The Chinese Bird Association advocates that the planning and degisking process should be
transparent and use scientific methods to monitor, avoid ecologically sensitivetsitealance between
green energy development and ecological protection. For habitats that do not have sufficient scientific
research, conservative attitudes should be adopted, and third parties should be appointed for detailed
monitoring before evaluatiorrather than develop in a rush way. The representer of Chinese Bird
Association said: "Green energy development is an important policy to slow global warming and climate
change. We fully support it, but we should not blindly sacrifice the ecological enwinat shared by the
people of Taiwan."

HanLin Li, director of the Citizen of the Earth (CET), afargbrofit environmental justice advocacy
organization in Taiwan, pointed out that installation PV systems on wetlands are considered solutions in
some wg. Taking PV systems on fishing farms as an example, fishers use fishing farms to make a living
and create an environment with water and food. PV systems on fishing farms not only more attractive to
birds but also useful for renewable energy developmeitte point is not to use the environmental
resources excessively so that the damage would be irreversible. Speaking of the example Chiayi Budai, he
believes that information disclosure and public participation opportunities are still insufficient. Although
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the government communicated with the Chinese Bird Association and local people during the preliminary
planning, many of them were not official channels, and many opinions and information were not open
enough. He suggested that the government should not bgiaus, first construct a system of social
participation step by step. Otherwise, several negative cases will lose the support of the society.

Environmental Analysis of Site Selection

In this part, this studyriesto answer the question: How the instation sites in Budai being chosen?

¥ ]
X =2 RS
R K e

/S~ Chiayi,
Taiwan

Planning Zone

Highway

Location Area (hectares)

XinDian Section, Yizhu Township
XinNan Section, Budai Township 22

Figure 2 Priority PMnstallation Demonstration Zone

This area of Chiayi Budai has initially been a waste salt field. Due to the decline of the salt industry, there
was less human interference, and it became a migsatwrd habitat. Firstly, from the 4,314 hectares of
state-owned salt fields, the Bureau of Energy first excluded dstel important wetlands, ecologically
sensitive areas, and wild bird hotspots. After communicated with the National Commission artigric

(COA), bird conservation associations, and local people, the Bureau of Energy decided to set a 374 hectare
"Photovoltaic Demonstration Zone" in Budai, Chiayi. However, there is considerable debate about the
selected 374ectare area, which is actulwithin the scope of the "Important Wild Birds Area (IBA)"
recognized by the BirdLife International. Chinese Wild Bird Federation (CWBF) claim that the selected 374
hectare area should be planned to be included in the essential national wetlands amtteby the

country. Secondly, Associate Professor¥bng Ueng, who affiliated with Kun Shan University, pointed

out that the state of birds in salt fields might be more abundant than the critical wetlands in the country
because the waterfowl runs algnwith the water level. Changes in water levels can also affect waterfowl
habitats. Different water levels also have hot spots of different species. It is not easy to rule out the so
called "bird habitat hotspots" in the selected area. As a result, End&mpécies Research Institutes
O2yRdzOGSR I aASNASa 2F NBASIFNODK 2y 0ANRaAaQ KFIoAdld
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Finally, considered the direction of the water flow, the Bureau of Energy selected 80 hexftace® eight
and 22 hectares of zone nine as demonstration areas. In 2017, the bid was conducted by Vena Energy (

"H) and Sinogreenergy ( "H). The final bids of tw&nergy Comparggreed to vacate 30% of the land
in the tender area as an ecological potion zone and continue ecological monitoring from the-pre
operational period to the 2§ear operation period. Sinogreenergy has included all 243 hectares of land in
zone nine into the environmental survey, which is 11 times the tender bid. In the Hich&éwa process, the
manufacturer also agreed on the specific actions with the environmentalfriendly and ecological way such as
no cement pavement; do not fill the soil to keep the original flood detention function; sites fences are placed
deep into the gound to prevent wild dogs from eating eggs or young birds.

Discussion and Recommendation
Can photoelectric and wetlands coexist?

Sinogreenergy confidently believes that can find the answer through environrdieietadlly construction

and community coopetion. Sinogreenergy found a team, who does not agree with wetland photoelectric
but hopes to use the research to find the truth, to conduct a research will last for 21 years and will be
Taiwan's first systematic and comprehensive record of salt fieldstoplectric, witnessing the
environmental changes of salt fields photoelectric in Taiwan.
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Sinogreenergy bid the 22ectare area on the south side of the salt field in zone nine. In addition to
committing to ecological surveys before, during the constarcphase and at least 21 years of operation,
Sinogreenergy has more than 243 hectares of ecological surveys in all zone nine, which is 11 times larger
than the case. Although the 22 hectares are not within the scope of critical national wetlands, they are
located in the "Important Wild Birds Habitat (IBA)" designated by the BirdLife International. After the news
of wetland photoelectric was exposed, there caused a lot of opposing arguments. In this regard, when the
development area was not finalized in 2Q1Chairman of Sinogreenergy went to the local forum
presenting the idea of wetlands, photoelectric, and coexistence with local communities.

He said that solar panels have monitoring equipment that can protect the place and reduce the situation
of dumpingwaste; or combine environmental monitoring such as video, soil and water quality to make
bird ecological observations, breaking through the limitations of human resources shortage in the past.
The statement of Sinogreenergy at that time became a commitrtwitie locals. He also elaborates on

the case of Guangcai Wetland in Pingtung by pointing out that the local photovoltaic panels have been
covered for seven years. In that case, the fish ecology maintained well, and the redcrowned bird, small
egrets, andther birds are still inhabited. She thinks that photoelectric and wetlands can coexist.

Besides, he believes that different methods can improve the environmental impact. He has proposed to
replace piling with watering to reduce noise. However, thimines the review that has been passed and
cannot be decided by the manufacturer.

HuiChen Lin, a professor of the Department of Life Science at Tunghai University, who is the host of the
photovoltaic ecefoundation survey program, found that although tieevere wetland photoelectric cases

in the world, there were very few research reports, and the officially published academic literature was
lacking. Whether it is determined that birds are afraid of photoelectric or how the ecology system changes
within solar panels, there is a lack of lotgym and quantitative research. How long does it take to respond

to ecological functions? There are no answers to many questions now. After a few though@dtuiin

took over this task and has accumulated more tloze year of background information. Environmental
survey projects include ecology, hydrology, soil, and water quality. The ecological part includes birds, fish,
crabs, snails, zooplankton, and vascular plants.

Revaluation thénergyDemand

For reducinghe driving force, the first thing is to evaluate the energy demand and supply at the national
level. Secondly, focus on reducing energy usage demand by promoting @asigy policies and improve
energy efficiency in the country. Like professor-Buen in questioned: "Taiwan's energy depends on
imports, why is the electricity price the second lowest in the world?" The main reason is there is no
politicians have guts to raise the electricity price to a reasonable number in Taiwan, which must kill their
caeer and lost the votes. The advantages are Taiwan can rethink the path of how different energy
proportion could let the industry transfer from healgad manufacturing to carbofree. Are there any
better alternative options for different scenarios? Bessdthat, the disadvantage will be that Taiwan
cannot put into practice the NDC on time.

Improve thePublic Participation
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Speaking of the Environmental Impact Assessment process in Taiwan, some local government would only
consider the experts' opinions.oever, there are other stakeholders need to engage in the discussion
like the landlord, bird associations, factory owner and so on. When the conflict of land use comes up,
through the national and regional planning, including different departments adeisgaf Policy EIA, the

public participation becomes more important. In Budai's case, the author gathered different perspectives
from different stakeholders, which can help to revise the regulation amendment and regulation
enforcement. More than that itlao helps to prevent pollutions by developing a detailed regulapban

and assessment process.

Alternative: Rooftop P®ystems

Taiwan government pushes solar energy, which is expected to reach 20 GW in 2025. However, solar
energy development requires large amount of land, and wetland photovoltaics is controversial. The
government has turned to the less controversial sites, like salt fields and the subsidence area to set up a
solar energy zone. Some scholars suggested that there are many buildirgjgvéam,Tand it should be
developed towards rooftop solar energy instead of occupying precious land resources.

ChongXian Chen, a select committee in the Bureau of Energy, agrees that rooftop solar energy does have
more benefits, but because of the excessiumber of illegal addn rooftops, the available roof is greatly
restricted. The Construction Department is studying the relaxation of the regulations to take into account
the safety of the buildings and the probability of rooftop Bgtems.

Ecologicalompensation

The operation surface of ecological compensation is to evaluate the efficiency of the project. Salt fields
are all responsible for solar photovoltaic, and there must be some gains and losses. Also, wetland
conservation will have pros and carHow much power is generated, how much economic benefits people
have, how much damage to birds, landscapes, water environment, and what are the alternative
measures? In which the public can get a compromise, citizens can know how much to develop and how
much to protect. After assessing the ecology compensation plan, the economy can develop without
derogation.

According to the "Wetland Conservation Law (WCL)" and the "Implementation Measures for Impact
Mitigation and Ecological Compensation (IMIMEC)",dbeelopment and utilization of critical wetlands

and their surrounding areas are listed. The measures foidprelopment ecological compensation may
include the following:

A Biomass compensation: The development unit can develop, but the competent aythbould set
the bio-compensation ratio and the reducation standard. The development unit must manage the
habitat environment, keep the biomass unchanged, or even reach a higher quantity before it can be
developed.

A Compensation in different placesttie pre-development land assessment fails to maintain biomass,
it can be compensated in different places, considering habitat connectivity, ecological benefits, water
resources relevance, and selecting location feedeication.
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A When nationallevel importaint wetlands are affected by development and ecological compensation
is provided in or adjacent to the development and utilization behavior areas, the area ratio must be
compensated by 1:2 or 1:3. The rehabilitation base is public land, and the compens#im is
double.

A 1t can be used to improve the wetland diversity and water quality, engage in scientific research,
environmental education, management, and maintenance of wetlands, and have detailed wetland
impact fees and compensation calculation foamsi

Aim for noNet Loss of\WWetlands

Gb2 ySiG f2aaé¢ Aa | I2FSNYYSyid LRtAOe G2 | OKAS@OS y:
a given geographical scale (often national). Wetland impacts may be permitted, but compensation
(through restaation or creation) is needed to counterbalance these, not necessariiogisite but for

GKS G201t 4SOt yR NBaz2dNOSo | ay2 ySi t2aa¢ LRfA
wetlands or jurisdiction. It may be one way of implementingewise. However, as yet there are no studies

on whether Contracting Parties with such policies have achieved this with respect to wetland functions

NI KSNJ 0KFYy aAvYLie oSGt yR FNBF® CdzNIHKSNI Y2YAQG2NR
shoud not be implemented in a way that undermines the primary imperative to avoid impacts to natural
wetlands (Horwitetal,H nMH O ® Ly O2yaSljdzSyO0Ss G4KS wlvYalN /2y@S
approach. The no net loss concept has been adoptedddiversity offsets in more than 80 countries,

although often only vaguely defined (Marenal., 2018).

Conclusion

In recent years, human beings have realized that damage to the environment will endanger human
survival and are committed to maintaininge stability and balance of the ecosystem on the planet to
seek "sustainable development" of mankind. But to completely solve environmental problems, we must
first change people's "values" or "views." From the different perspectives (anthropocentrisice titier
ethics, and ecological center ethics) on "sustainable development", we can find that although different
environmental ethics have different "ethical meaning and characteristics" also derive different "reasons
for supporting sustainable developmentiut we can all get the theoretical basis of "human beings live in
harmony with nature.” These are rational world views that can make human beings live forever on earth.
They can also prevent other lives from being extinct, and maintain the stabiliggrityt, and beauty of

the green circle, and achieve the goal of sustainable development for all.
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Abstract

In Nepal, 60% of agriculturaind lacks yearound irrigation, posing significant challenges to food security
and farmer livelihoods. Renewable energy is pivotal in addressing these irrigation needs, particularly given
Nepal's potential for a 100% renewable energy grid. The PUR&u(fixe Use of Renewable Energy)
platform offers a transformative solution, integrating satellite imagery, field data and advanced modelling
to bridge data gaps. This wdiased platform allows userguided inputs to select various dataset layers,
facilitating comprehensive suitability analysis for irrigation. By assessing land cover, terrain, surface water
availability, and more, PURE identifies suitable irrigable areas and estimates crop water requirements and
power demands. The platform's assessment estena renewable energy demand potential of 800 to
1300 MW for irrigation needs. Validated through expert consultations, PURE supports detiinmg

for government officials, researchers, and practitioners. Therefore, abaskbd platform like PURE is
important to enhance food security and farmer livelihoods by providing necessary information in lift
irrigation for informed decision support.

Introduction

Nepal farmers face significant challenges due to shifting weather patterns and inadequate irrigation
infrastructure, which severely impact agricultural productivity and livelihoods. Statistics reveal stark
realities that 60% of the total agricultural land in Nepal lacks-yeand irrigation access, and a staggering
87% of hill agriculture land remaingthout irrigation facilities. Moreover, it is estimated that over 0.7
million farm holdings do not have access to yaaind irrigation [NSO, 2023]. These deficiencies hamper
the ability to cultivate food effectively, threatening both food security andneepic sustainability.

Addressing these challenges demands concerted efforts to enhance irrigation infrastructure and adopt
innovative, climateresilient farming practices supported by renewable energy solutions. Despite the
pressing need, the agriculturgector consumes less than 1% of the total national energy consumption.
Furthermore, 85% of the energy used in the agriculture sector is derived from fossil fuels [WECS, 2023].
This imbalance highlights a significant gap and underscores the urgent neetéfeentions. Renewable
energy for irrigation can serve as a potential climate mitigation and adaptation solution. Such
interventions can improve agricultural productivity, enhance resilience, and secure the livelihoods of
Nepalese farmers amid increasipginpredictable climatic conditions.

Nepal's diverse topography, river and tributary networks and agricultural landscape offer immense
potential for using surface water for irrigation through renewable energy sources. The opportunity lies in
harnessing his potential to develop sustainable solutions that can address the current irrigation

challenges. The integration of renewable energy into the agriculture sector is crucial not only for bolstering
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agricultural resilience but also for ensuring reliable emscto irrigation, particularly in the hills and
mountains where water is required to be lifted.

To fill this gap and capitalise on the opportunity, the Productive Use of Renewable Energl) (PatfREn

by ICIMOD has been developed. This platform agreddress critical questions related to the potential

of lift irrigation from surface water, including energy requirements, investment estimates, and projected
benefits. It also provides information on whether the lift irrigation power source can bebgsed or off

grid, depending on utility distribution proximity.

The PURE Platform is an innovative digital platform specifically designed to revolutionise renewable
energy demand planning for irrigation in Nepal, especially in the mountain regionsnétdsas the power

of satellite imagery and advanced modelling to uncover market opportunities for renewable energy
integration, particularly in irrigation, addressing critical information needs.

Figure 1.PURE platform

Figure 1 shows the user interfacéd the PURE platform. It enables uggrided inputs (left side of
Figure 1), and selection of various dataset layers (right side of Figure 1) encompassing administrative
boundaries, physiographic zones, transmission lines, river networks, canals, ross, arcemore. These
layers are seamlessly integrated to visualise potential renewable energy demand for irrigation (centre of
Figure 1) and cost estimations across national, provincial, district and municipality levels through clear
graphics and tables (ft@om of Figure 1). By offering insights into renewable energy demand planning for
lift irrigation, it can facilitate informed decision support for governments, development partners, private
sectors, practitioners, researchers, academics and relevant sbédkets.
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