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Foreword

With technology advancing, helping humanity to discover, create and innovate, advancements in technology
became a focal point for research, ignoring the rising costs and the lack of sustainable approaches. With extreme
reliance on non-renewable sources of energy to power our cities and communities, we are contributing to the
increase in greenhouse gases emissions and to the significant changes in our cities caused by climate change. These
rising changes, forces us to discover alternative sources of renewable, efficient and affordable forms of energy,
where it will promote sustainable, healthy and diverse ecosystems through enabling technologies that can offer
promising solutions.

An overhaul is needed to our approach to designing cities, for a sustainable, resilient and eco-friendly future. In
this abstract book, we discover the impact of more innovative approaches towards materials, that emphasize
sustainable construction, smart energy, and more durable designs for our cities will be thoroughly investigated,
while additionally exploring multiple disciplines where applying innovation can better help advancing with energy
research, material science, and built environment.

In this abstracts book, which is an assortment of the highest quality research which was submitted to the 1st edition
of the international conference on Advances in Energy Research, Materials Science & Built Environment (EMBE),
from the 3rd of October, 2023 — 4th of October, 2023, we investigate research on sustainability and development,
green urbanism, modern construction management practices, and material efficacy in climate change mitigation.

This abstracts book Addresses many challenges and approaches, such as climate change, green urbanism’s role in
resilient communities and environmental efficiency, opportunities and challenges in coastal areas, evolving
architecture and rethinking cities, materials for renewable and sustainable energy, the role of advanced
technologies in sustainable architecture, and studies & practical applications. It will also provide an opportunity
for exploration where not only new technologies in the Architecture, Engineering, and Construction (AEC)
industry are highlighted, but also a guide to practical application is made available. It offers a comprehensive
approach covering fundamentals, technologies, and applications through real-world examples.
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Regeneration, Resilience and Metamorphosis of the Building En-
velope: Analysis of The High-Rise and Skyscraper Types

Massimiliano Nastri

Department ABC — Architecture Built Environment and Construction Engineering, Politecnico di Milano (Italy)

Abstract:

The study contemplates the resilience characteristics of buildings with vertical development in the current context,
according to the processes of “self-adjustment” and as a capacity for performance “re/production”, “absorption”
and “reaction” towards the “perturbative pressures” caused by the incidence of degradation phenomena, obsoles-
cence or accidental and catastrophic events. The analysis considers the “adaptive”, “selective” and “mediation”
methodologies, acquired and expressed by vertical architectures, to metabolize and “mitigate” the stresses and
conditions of physical, environmental and technical-economic stress, in a combined manner with the processes of

innovation (design, executive and functional) and the “eco-efficient” use of energy resources.

Keywords:

Resilience method and thinking processes; Regeneration of architecture; High-rise and skyscraper buildings;
Advanced building envelope technologies and systems
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Localized heat generation for de-icing applications by 3D printing
of smart nanocomposites

Francesca Aliberti 2, Liberata Guadagno 2, Raffaele Longo &, Marialuigia Raimondo 2,
Roberto Pantani 2, Andrea Sorrentino , Michelina Catauro ¢, and Luigi Vertuccio ¢

a Department of Industrial Engineering, University of Salerno, Italy
bInstitute for Polymers, Composites, and Biomaterials of National Research Council (IPCB-CNR), Italy

¢ Department of Engineering, University of Campania, Italy

Abstract:

This paper presents an innovative strategy to manipulate heat flow within smart polymeric nanocomposites
processed through 3D printing. The heating performance of these materials is heavily influenced by their electrical
properties, impacting the heat generated via the Joule effect. By leveraging fused deposition modeling, a widely
used thermoplastic polymer printing technology, we successfully modified the electrical properties of ABS filled
with MWCNTS by controlling the orientation of printed filaments. The alignment of carbon nanotubes along the
printing direction facilitated the creation of preferential nanometric paths for current flow. Combining different
printing directions within the same specimen allowed us to design a heating map with distinct temperature zones,
all subject to the same electrical stimulus. The resultant temperature gradient, maintaining a nearly stationary state
for an extended period, presents numerous practical applications, particularly in the fields of building and
transportation, where de-icing solutions are in high demand. This tailorable peculiarity in the design phase opens
new possibilities for smart nanocomposites, offering promising advancements in de-icing technology.

Keywords

3D printing technology; Smart polymers; Electrical properties; Localized heating; De-icing application.
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Evaluation of the Photocatalytic Activity of g-CsNs
Nanorods/SiO.@TiO2 Mixed by Methanol

Hiroki Shimamura!, Nakamoto Trang?!, Taguchi Kozo!

! Department of Electrical and Engineering, Ritsumeikan University, Japan.

Abstract

In recent years, water pollution caused by industrial development associated with population growth has become
one of the problems that threaten the health of humans and animals. To solve this problem, photocatalytic
decomposition of organic pollutants using solar energy as a wastewater treatment technology is expected. g-CsNa
shows excellent performance in decomposing pollutants under visible light irradiation due to its narrow band gap.
However, the high electron-hole recombination rate and small surface area of g-CsN4 greatly limit its application.
To solve this problem, heterostructure composite materials with wide bandgap semiconductors are expected to
not only increase the surface area but also decrease the electron-hole recombination rate. As a wide bandgap
semiconductor, TiO; has attracted much attention due to its low cost, high chemical stability, and excellent
photocatalytic activity. However, TiO; is less responsive to visible light, and its specific surface area can be
increased for more efficient use of solar energy. In this study, g-CsN4 nanorods/SiO.@TiO, hetero-bonded
structure photocatalysts were prepared, and their photocatalytic activity was evaluated using methylene blue. In
the preparation of mesoporous SiO,@TiO2, a porous structure of SiO; is generated by the Stover method and
coated with TiO,, which is expected to improve adsorption properties and efficient light scattering due to increased
surface area. The g-CsN4 nanorods were also fabricated using the molten salt method. g-C3N4 in nanorod form
provides a charge transfer pathway and a higher specific surface area. The mixing method of g-CsN4 nanorods
with methanol for 3 h resulted in the formation of shortened g-C3sN4 nanorods around mesoporous SiO.@TiO;
spheres, which resulted in higher specific surface area, improved adsorption properties and light utilization
efficiency of methylene blue due to the heterostructure, and enhanced decomposition ability. Thus, g-
C3Nananorod/SiO,@TiO, showed effectiveness in organic matter degradation.

keywords:
g-CsNznanorods; Mesoporous SiO.@TiOz;Photocatalytic; Methylene blue; Methanol mixing method

Reference

1. Hao Cheng, Wenkang Zhangu, Xinmei Liu, Tingfan Tang, Jianhua Xiong. (2021) Fabrication of Titanium
Dioxide/Carbon Fiber (TiO2/CF) Composites for Removal of Methylene Blue (MB) from Aqueous Solution with
Enhanced Photocatalytic Activity. Journal of Chemistry. Article ID 9986158, 11 pages.
https://doi.org/10.1155/2021/9986158

2. Zengyu You, Yuxuan Su, Yang Yu, Hui Wang, Tian Qin, Fang Zhang, Qianhong Shen, Hui Yang.(2017) Preparation of
g-CsN4 nanorod/InVOa4 hollow sphere composite with enhanced visible-light photocatalytic activities. Applied Catalysis
B: Environmental 213,127-135. https://doi.org/10.1016/j.apcatb.2017.05.015

3. Wenjun Zhang, Datong Xu, Fengjue Wang, Han Liu, Meng Chen. (2022) Enhanced photocatalytic performance of
S/Cd co-doped g-C3N4 nanorods for degradation of dyes. Colloids and Surfaces A: Physicochemical and Engineering
Aspects 653 (2022) 130079. https://doi.org/10.1016/j.colsurfa.2022.130079

4. Yuxin Yang, Lei Geng, Yingna Guo, Jiagi Meng, Yihang Guo.(2017) Easy dispersion and excellent visible-light
photocatalytic activity of the ultrathin urea-derived g-CsN4 nanosheets. Applied Surface Science 425 535-546
https://doi.org/10.1016/j.apsusc.2017.06.323

5. Hao Wei, Willam A. McMaster, Jeannie Z.Y.Tan, Lu Cao, Dehong Chen, Rachel A.Caruso. (2017) Mesoporous
TiO2/g-CsN4 Microspheres with Enhanced Visible-Light Photocatalytic Activity. The Journal of Physical Chemistry C
121, 40, 22114-22122. https://doi.org/10.1021/acs.jpcc.7b06493

Pg. 6



Electrode Material Optimization for Microbial Fuel Cells Using
Bamboo Charcoal Powder and Bokuju

Hodaka Shimohata?!, Trang Nakamoto!, Kozo Taguchi!

!Department of Ele

Abstract

Bamboo is a fast-growing plant in Southeast Asia, Africa, and Latin America. Due to its rapid growth, bamboo is
considered a problem because it rapidly invades forested areas and alters the original ecosystem. On the other
hand, it is regarded as a material that is readily available and very accessible in many countries and has great
potential for both ecological and social purposes. Therefore, bamboo was employed as one of the materials for
the electrodes of microbial fuel cells in this study. Typically, biochar used for electrodes in microbial fuel cells is
chemically activated to remove impurities and increase its surface area. However, chemical treatment of biochar
can have a negative impact on the activity of microorganisms in microbial fuel cells. The Bamboo charcoal
powder, prepared by heat-treating powdered bamboo for one hour under air at 500°C, contained about 75% carbon
and had a porous structure. Therefore, the material could be used as an electrode material for microbial fuel cells
without complicated and time-consuming treatment processes. Bokuju, which is a common kind of drawing ink
in Japan and mainly composed of carbon black, was used as a binder for the prepared bamboo charcoal. The
reason for using powdered bamboo charcoal with Bokuju is that it is easier to obtain a solid electrode shape by a
drying process. We used this electrode in a floating microbial fuel cell and optimized the ratio of Bamboo charcoal
powder and Bokuju in the electrode. By evaluating the performance of the microbial fuel cell using the Bamboo
charcoal Bokuju electrode, we were able to improve the effectiveness of the electrode material.

Keywords

Microbial fuel cell; Bamboo charcoal powder; Bokuju
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Abstract

The robust and secure operation of power systems has become a challenging task, as the operating state evolves
rapidly due to uncertainties associated with increasing renewable generation, less predictable loads, and various
forms of contingencies. This paper reviews the recently proposed Transversality Enforced Newton-Raphson
method for steady-state security and stability margin assessment. This method was improved by introducing the
bus sensitivity analysis based on singular value decomposition. The impact of bus sensitivity analysis is
demonstrated using IEEE 9 and 14-bus test cases.
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Molecules vs Electrons, where are we headed?
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Director Education and partnerships Impact Hydrogen

Abstract:

Deep and intensive decarbonisation of the energy system is needed to meet the goals set out in the Paris agreement
and move towards a circular and carbon free world. Since access to clean, reliable and affordable energy is one
of the main drivers for human development it is key to make this shift as efficiently and cost effective as possible
in order not to lose societal support and avoid significant economic drawbacks. Current energy systems can be
divided in two key forms; electricity and molecules (liquids and gasses). In most systems around the world
electricity is only a small component and fossil liquid and gaseous fuels make up the largest part of the total
energy system. Current technologies to decarbonize the energy system favour electricity generation and therefore
the trend is towards further electrification of sectors like transport, households and industry. However, is this
feasible? Will electrons indeed be the majority energy carrier or will we require significant amounts of gaseous
and liquid molecules as well. If so, how will we decarbonize those molecules? During this talk several scenario’s
will be shown and discussed. Giving an overview of the challenges and potential solutions for cost effective
decarbonisation of the energy system.
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Energy transition, molecules, electricity, decarbonization, industry
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Abstract

Nowadays, there is a worldwide need for sustainable buildings because of the dramatic increase in building energy
consumption. Due to the spread of building towers, and since they are a huge energy consumer, it is urgent now
to consider a sustainable strategy in designing tall buildings. Building facades are the key aspect of improving the
energy performance of the building in general and specifically in towers, by decreasing the heating and cooling
loads. This research investigates the role of innovative building facades and intelligent skins in reducing heat gain
and heat losses, which promote the energy performance of buildings, and how much energy can be saved. It shows
different sustainable rating systems such as the Jordanian Green Building Codes (JGBC), and Leadership in
Energy and Environmental Design (LEED), to evaluate the energy performance of the building and tries to figure
out the potential of getting prerequisites points and define its role in enhancing the building performance.

The research studies the Rotana Tower Hotel in Amman City, it is based on a combination of descriptive,
analytical, and empirical approaches to understand and achieve the research goals and objectives and formulate
the research questions. Weather Consultant Program, Revit software, and Green Building Studio Insight 360 for
simulation are used to study and analyze three different case scenarios, by applying different fagcade systems, then
evaluate each scenario and compare them in terms of energy and CO2 emissions saving aspects.

The results and findings show a distinctive improvement in the energy performance of Rotana Tower after
applying the efficient glass fagade; 47% reduction in energy and a 46% decrease in carbon emissions, on the other
hand, 74% in energy savings after integrating photovoltaic glass on the facade.

Keywords:

Building Energy Performance, Highly Efficient Glass, Innovative Facade Systems, Intelligent Skins,
Photovoltaic Systems.
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Abstract

In this study, g-C3N4 was prepared by calcining melamine. g-C3N4 microtubes were obtained by performing the
hydrothermal method on g-C3N4 at 200°C for various reaction times ranging from 4 h to 24 h, followed by
calcination. As the hydrothermal synthesis time increased, the morphology changed from particles to microtubes.
In addition, the crystal structures of various synthesized g-CsN. microtubes were evaluated using X-ray
diffraction, scanning electron microscopy, and transmission electron microscopy. The results showed that g-CsNa
synthesized for 4 and 8 h was particulate, while g-CsN4 synthesized for 12 and 16 h had a tubular form. The
tubular g-C3N4 was found to have numerous holes on its surface. When the powder was put into water, only the
powder that had been synthesized for 16 h and more could float because the density of g-C3N4 microtubes with
16 h and more hydrothermal synthesis was smaller than that of water. The photocatalytic activity of g-CsNa4
microtubes was evaluated by the degradation of methylene blue experiment. The results showed that g-CsN4
microtubes with 12 h hydrothermal synthesis showed the highest degradation rate. This result may be because the
g-CsN4 microtubes have a large surface area due to their tube structure, and they also sink into the liquid, allowing
them to come in more contact with the methylene blue solution. The g-C3sN4 microtubes with 16 h hydrothermal
synthesis showed the second-highest degradation efficiency while floating on the surface of methylene blue
solution; these g-CsN4 microtubes are attractive because they can receive more light energy, and they can be
collected easily after the experiment because the ability of float on the liquid surface.
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g-CsN4 microtubes, Hydrothermal synthesis method, Photocatalytic degradation
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Abstract

This study used mesoporous TiO; hollow spheres (MP-THS) to make the scattering layer in the dye-sensitized
solar cell (DSSC) photoanode. Although TiO; in the anatase is widely used in DSSCs, TiO; in the rutile has a
higher refractive index and better scattering performance. However, rutile TiO; has a low dye adsorption rate due
to its small surface area, making it challenging to absorb light. In this study, rutile MP-THS were treated with
ozone to increase the amount of dye adsorption and further improve the output. Ozone treatment improves the
hydrophilicity of the scattering layer surface, increasing the amount of dye adsorbed. The MP-THS were found to
have a particle diameter of about 400 nm and a hollow wall thickness of about 40 nm. Different crystal structures
of anatase and rutile were prepared by changing the firing temperature of MP-THS, and the effect of the difference
in refractive index on the power output was investigated. In this study, the performance of DSSC was evaluated
by power density. The results displayed that the power density was higher when rutile MP-THS was used
compared to anatase MP-THS, and the power density was improved by 11% by ozone treatment. It was confirmed
that rutile MP-THS improved the scattering layer performance, and ozone treatment improved the power density.
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DSSC; scattering layer; rutile; MP-TiO2 hollow spheres; ozone treatment
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Abstract:

High-value bioproducts derived from microalgae including proteins, chlorophyll, carotenoids, and lipids have seen
major interest in the recent years. It is possible to utilize microalgae bioproducts in various industries, such as feed
for animals, fertilization in agriculture, natural ingredients for cosmetics, bioactive compounds for pharmaceutical,
renewable sources of fuel in bioenergy, and dietary supplements for food. Following extensive research on the
production of high-value bioproducts from microalgae, performing co-culture systems for microalgae cultivation is a
promising approach to increase the applicability of microalgal biorefineries on a large scale. In this research, multiple
bioactive compound production have been studied in a tripleco-culture of Haematococcus pluvalis, Chlorella vulgaris
and Spirulina platensis. The main aim was to investigate the effects of three different light intensities (200, 400, and
600 YE.m2.s!) by microalgae triple co-culture in 2 L airlift photobioreactors for 8 days to produce high-value
bioproducts. In this period, total phycobiliprotein (phycocyanin, allophycocyanin, and phycoerythrin), chlorophyll
(chlorophyll a and b), carotenoid, astaxanthin, total protein, and reactive oxygen species values have been monitored.
Additionally, amount of lipid content has been detected upon harvest. As a result, the maximum overall bioproduct
yield was determined for microalgae triple co-culture under the light intensity of 600 PE.m.s.compared to the other
two systems.
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Abstract:

The main reason for the growing interest in self-healing materials is closely linked to the possibility of developing
products with an extended life span, thereby enabling energy savings and a reduction in the waste of resources.
Among the strategies employed for producing self-healing materials, a relevant role is played by those using
biodegradable materials. In this context, this research proposes the development of materials with auto-repair
functionality based on a fully biodegradable commercial polymer, namely the highly amorphous vinyl alcohol
polymer (HAVOH). The formulated samples have been obtained by mixing the HAVOH matrix with a
masterbatch (also biodegradable) composed of carboxyl methyl cellulose (CMC) modified with Multiwall Carbon
Nanotubes (MWCNTS), which make the samples electrically conductive and improve their mechanical
performance. Furthermore, Murexide (M) salts have been added to the formulation to enhance the self-healing
ability of the materials. The evaluation of the electrical properties has attested that using 5% by weight of
MWCNTs allows obtaining samples with an electrical conductivity value of around 10 S/m. The self-healing
efficiency has been evaluated by monitoring the recovery of the “Storage Modulus” determined by dynamic-
mechanical analysis (DMA) of healed samples. The self-healing behavior is temperature-dependent, with the
materials exhibiting the highest values of healing efficiency between 30 and 80°C. The obtained results attest to
a significant step forward in the design of self-healing green nanocomposites by employing natural resources.
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Abstract:

The development of structural thermosetting composites is now widely exploited in the transport field, allowing for
simultaneously having structural properties and mass reduction. Their applicability presents several advantages,
including a lower temperature for processing the materials than other structural materials (i.e., metals). For the
transport sector, weight saving allows reducing CO, emissions and energy consumption during the in-service vehicles.
Different research papers have highlighted that the manufacturing process is one of the most critical phases for the
environmental impact of composite production. Currently, the primary process for producing epoxy composites
(curing in an autoclave) is energy, time-consuming, and hardly tunable. Moreover, it often causes, during the curing
cycle, gradients of temperatures in the components that may lead to the generation of microcracks or stress
concentration. In light of these premises, the present research aims to present an energy-saving and highly tunable
alternative process realized through electro-curing. The fluid epoxy resin is filled with carbonaceous electrically
conductive nanofillers (multi-wall carbon nanotubes) to obtain a conductive mixture to be electrically cured via the
Joule effect. Following this approach, the energy necessary for curing the samples is directly generated inside the
resin. Compared to the traditional curing processes, the electro-curing is highly and rapidly tunable since the energy
generated in the sample is strictly related to the applied voltage. These results make electro-curing a promising process
to solidify thermosetting composites due to the substantial reduction of the environmental impact.

Nanocomposites, Electrical Properties, Cure Behavior, Joule effect, Electro-curing
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Abstract:

Architecture can be described based on the function, construction materials and traditional knowledge specific
and distinctive to its location. It is ethnic to a specific time, place and integrates the skills and proficiency of local
builders. The focus of this paper is to analyse the traditional construction materials and techniques with the case
study of a 350-year-old “Hirebettu House”, which are traditional homes of bunt community of coastal Karnataka.
These houses are developed over generations with the locally available building materials, their craftsmanship
and response to climatic conditions. For instances, some examples of such type of houses are still found in
Hirebettu Grama. These traditional houses provided with various passive solar techniques including natural
cooling systems which is more comfortable compared to the contemporary buildings in today's context. Field data
gathered by a range of methods such as history, observation, documentation, and simulation.

The findings of this research paper are to analyse the traditional construction materials and techniques which helps
to achieve the adequate cooling comfort to users in coastal region having hot and humid climatic condition. It also
explores on how these techniques can be interpreted in today’s context, so that it can be used effectively in the
future residential designs.

Keywords:

Traditional houses, Sustainable construction materials and techniques, Coastal region, passive cooling
techniques.
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Abstract:

Environmental resilience is intrinsically tied to the conservation and promotion of biodiversity at multiple
scales, spanning from local ecosystems to the global biosphere. Biodiversity assumes a pivotal role in the
capacity of ecosystems to endure and recuperate from diverse perturbations. However, due to human-induced
stressors, we are facing unprecedented losses to biodiversity. Preventing and reversing the global biodiversity
crisis necessitates targeted conservation endeavors, yet monitoring efforts are expensive, and conservation
resources are limited. This lack of information on biodiversity statuses and trends may obscure population
declines and potential extinctions. As a result, there is a pressing need for cost-effective and scalable solutions
to monitor biodiversity. Here, we highlight significant recent developments in computer vision and natural
language programming and discuss their exciting applications to big data from social media for biodiversity
monitoring, which hitherto have been underexplored. First, we assess how computer vision can be applied to
social media images for species identification, assessment of human-nature interactions, and understanding of
animal behavior, and how natural language programming can provide insights into public interest, sentiment,
attitudes, and biodiversity-related behaviors from textual metadata. Second, we highlight the novelty social
media provides by allowing us to combine multiple data types, such as audio, video, and text, through
multimodal approaches, for innovative conservation research. Compared to previous ecological research
harnessing Al, this multimodal approach to biodiversity monitoring can be applied to innovative approaches to
biodiversity monitoring, including tracking the changes in timing and distribution patterns of biodiversity events
and identifying areas affected by invasive species. By harnessing the capabilities of computer vision, natural
language processing, and spatial-temporal analysis, we can unlock valuable insights from social media posts
and guide conservation strategies for enhancing environmental resilience in an efficient and scalable manner.
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Abstract:

The market for NFTs, which stands for non-fungible tokens, has been experiencing significant growth recently,
leading to an increase in the number of platforms offering NFT services and intensifying competition among them.
Despite the rapid adoption of NFTs and their importance for purchaser retention, there has been little empirical
investigation or understanding of NFT purchaser retention in the literature. To address this research gap, our study
aimed to develop a comprehensive research framework that encompasses the direct effects of satisfaction, trust,
perceived usefulness, switching costs, and lack of alternative attractiveness on the retention of NFT purchasers
towards their main NFT platforms. We also examined the moderating role of two strengthening moderators (trust
and perceived usefulness) and two constraining moderators (switching costs and lack of alternative attractiveness)
on the satisfaction-retention link. Furthermore, we aimed to identify purchaser groups (single and multiple NFT
platform purchasers) and examine heterogeneity on the satisfaction-retention link in these two purchaser groups.
We believe that our approach will reveal previously neglected effects on the retention of NFT purchasers towards
their main NFT platforms. We conducted a large-scale online survey of NFT retail purchasers in Hong Kong. We
found that the five direct effects of satisfaction, trust, perceived usefulness, switching costs, and lack of alternative
attractiveness have a significant and positive effect on retention. Additionally, the two strengthening and two
constraining moderators have significant moderating effects on the satisfaction-retention link. Regarding the
examination of heterogeneity between single and multiple NFT platform purchasers, we found that the two
strengthening moderators only play a significant moderating role in the satisfaction-loyalty link for single NFT
platform purchasers, while the two constraining moderators only play a significant moderating role in the
satisfaction-loyalty link for multiple NFT platform purchasers. The paper concludes with a discussion of the
practical and theoretical implications of the findings.
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Non-Fungible Tokens (NFTSs), Strengthening moderators, Constraining moderators, Purchaser Satisfaction,
Purchaser Retention
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Abstract

The lost wax production process is an intermediate step in converting a design idea that has been 3D printed from
PLA plastic into a functional part via metal casting processes. The metal in this case is aluminum obtained from
recycled products, such as beverage cans, out-of-service heat exchangers, appliances, etc. With the increase in
raw material prices, recycling saves funds and emissions during material processing, and this is especially true in
the case of aluminum. Obtaining aluminum from its bauxite ore requires at least 70% more energy and results in
carbon dioxide emission that accompanies the carbothermic reduction process. The combination of 3D printing
for part design, lost wax for fabrication and recycling for material feedstock allows controlled production, reduced
emission as well as lower costs and enhanced eco-consciousness. In this work, the design, mold preparation,
casting and postprocessing of an aluminum part is introduced. The process economics, emissions and
customizability are highlighted and discussed.
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DeFi Gardens/Pools Provide a viable democratic alternative to
Principal-agent Investment Products
Mark LePage®
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Abstract:

In this paper | apply the principles of game theory to investment gardens, pools or sets. These are ebay-style
websites which allow anybody to create an investment product, and for it to be run on democratic principles
rather than a principal-agent relationship. Gardens contain two inherent weaknesses: (1) no barriers to entry for
the creators; and (2) retail customers being exposed to a highly niche and confusing area. This paper sources the
limited research around financial fraud, which notes the opportunities for abuse that producer-managers of
complex financial products can exploit against the unsuspecting public. This is considered against the
background highlighted by Belascu et al (2022), namely the complexity in DeFi products.

This paper is a specific consideration of the underlying dialectic in the DeFi debate. How dare access to the
riches of the finance sector be denied to anyone? Or is there an indisputable obligation for regulators to restrict
DeFi access to protect vulnerable investors?

I compare and contrast eight garden products to the S&P 500, and Bitcoin and Ethereum prices. Additionally, |
compare six garden products to fifty-five traditional investment fund products investing in DeFi.

This leads to my proposing an extension of Pouryousefi and Frooman’s (2019) work on consumer scams from
an agency-theoretic approach. The propensity in a garden product (and its circumstances) for adverse selection
should determine whether retail investors should be able to access sets, pools and gardens.
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adverse selection — DeFi — game theory — adverse selection — investment gardens
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Abstract:

Small and medium-sized enterprises (SMES) are vital for country’s economic growth. However, they often
struggle with a persistent issue: a funding gap. Alternative finance presents a solution to this problem but
remains underutilized due to limited SME understanding and access.

This paper aims to explore factors influencing SMEs to access innovative alternative financing models. This
research addresses the literature review and conceptual model to identify the influential factors affecting SMEs
access to alternative financing. The research adopts the Technology-Organization-Environment (TOE) model as
a theoretical framework to understand the factors influencing SMEs' access to alternative financing options.
The TOE framework explains technology adoption in organizations and describes how the process of adopting
and implementing technological innovations are influenced by the technological context, organizational context,
and environmental context (Tornatzky and Fleischer 1990). This conceptual paper not only testing the TOE
framework for SMEs but extending the framework by adding individual context, financial literacy of SME
owner/manager, as one of the determining factors. Addition of individual context to the TOE theory is an original
contribution from the researcher. This paper presents a comprehensive conceptual model that offers a holistic
perspective on the determining factors influencing SMEs access to alternative finance, while also clearly
delineating the dimensions of these factors. Furthermore, it opens avenues for future research to test and further
enhance the model.

This research makes substantial contributions, both in theory and practice, by delving into the realm of emerging
business models empowered by disruptive technology. It underscores the pivotal role of alternative finance in
fostering the growth of small and medium-sized enterprises (SMEs). The study's relevance extends to
policymakers, regulators, and SME leaders, as it provides valuable insights into harnessing disruptive technology
to create innovative business models. These insights can serve as a catalyst for SME development and ultimately
economic prosperity.

Keywords:
Alternative Financing; Determining factors; SMEs; Disruptive Technologies; TOE framework; Conceptual
model.
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The Nature Smart Future — In Search for the Next Gen Innovation
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Abstract:

When talking about innovation, it is important to define what we mean with the term. Originally, the term
innovation (as we know it today) was first coined in the 1980’s to describe new, emerging technologies. The first
generation, Innovation 1.0, was the era of techno-optimism that built the foundation for technologies we use
today, such as personal computers, compact discs, the space shuttle, and the artificial heart. The second generation,
Innovation 2.0, was an era marked by all things digital: the World Wide Web, Text Message SMS, and Google,
among other things.

In the turn of the millennium, design started to play a bigger role within leading technologies such as the iPhone
and the iPad, as user experience (UX) became the mantra of the first decade of the millennium. The next phase
was open innovation and platform innovation, and the breakthrough of Artificial Intelligence Al as well as
robotics and self-driving cars.

In the next generation, Innovation 3.0, we are talking about systems innovation and quantum computing, but also
circular economy and biomimicry. In the coming decade, the focus will be on social and sustainable innovations
and nature smart solutions rather than technological innovation alone.

The 50-year history of innovation, 1980-2030, has seen radical changes from technological to human- driven
innovation, and will move still further towards human-planetary well-being as the future goal. In our current world
of multiple crises, we have only one way out: Nature Smart Design, based on systems thinking and creative
thinking and supported by human-like Al, geodesign, circular design, biophilic design and the regenerative
approach. Through these multiple perspectives and collective wisdom, it is possible to create all things artificial:
cities, technologies, transportation, urban food production, culture, and societies that are more resilient,
sustainable, equal, innovative, and creative than before.
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Abstract:

Creating sustainable futures is one of the grand challenges of our time and one that requires a suit of disruptive
solutions to act in concert towards the shared goal. For too long now, businesses have focused disproportionately
on maintaining the status quo through sustaining innovations. Our current technologies, with their interest in
existing users’ needs and product-market fit, miss opportunities to disrupt at scale. What is needed are disruptive
solutions which tackle the sustainability deficiency. In the Science and Technology Studies field, it is well
established that technology and society mutually shape each other. Thus focusing on collective social needs,
businesses can shape technologies such that they become fit for tackling sustainability issues. Today, businesses
have opportunities to develop economically viable sustainable solutions. Based on signals from both industry
and academia, we believe the time is ripe for disruptive solutions that incorporate social actors as active agents
in the sustainability transformation.

We propose a conceptual study that addresses the following research question: How might social interactions
shape and drive disruptive solution development in businesses?

To operationalize our research question, Christensen’s theory of disruptive innovation sheds some light into the
social aspects of technologies, for instance by focusing on the process rather than the product or service.
Additional perspectives are needed to grasp the complex and systemic phenomenon of purposefully crafting
disruptive solutions in the digital age, in particular around how technologies can be co-created among social
actors with competing interests but united by the drive of solving grand challenges. By combining disruptive
innovation theory (Christensen & Ryanor, 2003) with social shaping of technology (MacKenzie & Wajcman,
1998) and social construction of technology (Pinch & Bijker, 1984; 1987), we seek to understand how businesses
might initiate, craft and shape disruptive technologies together with social actors rather than just adopt otherwise
sustaining innovations.

Keywords:
disruptive solution; social construction of technologies; social interaction; sustainability disruption

References:

1. Christensen, C.M. (1997) The Innovator's Dilemma. When new technologies cause great firms to fail. Boston, MA:
Harvard Business School Press.

2. Christensen, C.M. & Raynor, M. (2003) The Innovator’s Solution: Creating and Sustaining Successful Growth. Boston,
MA: Harvard Business School.

3. Christensen, C.M., McDonald, R., Altman, E.J. and Palmer, J.E. (2018), Disruptive Innovation: An Intellectual History
and Directions for Future Research. Jour. of Manage. Stud., 55: 1043-1078. https://doi.org/10.1111/joms.12349

4. Foster, R.N. (1986) Working The S-Curve: Assessing Technological Threats, Research Management, 29:4, 17-20, DOI:
10.1080/00345334.1986.11756976

5.  Geels, F.W. (2004) From sectoral systems of innovation to socio-technical systems: Insights about dynamics and
change from sociology and institutional theory. Research Policy, 33(6-7)897-920,
https://doi.org/10.1016/j.respol.2004.01.015.

6. Geels, F. W. (2014). Regime Resistance against Low-Carbon Transitions: Introducing Politics and Power into the
Multi-Level Perspective. Theory, Culture & Society, 31(5), 21-40. https://doi.org/10.1177/0263276414531627

7. Geels, F.W. (2018) Disruption and low-carbon system transformation: Progress and new challenges in socio-technical
transitions research and the Multi-Level Perspective. Energy Research & Social Science, 37(2018)224-231.
https://doi.org/10.1016/j.erss.2017.10.010.

Pg. 40



10.

11.

12.

13.

14.

15.

16.

17.

18.

Geels, F.W. & Schot, J. (2007) Typology of sociotechnical transition pathways. Research Policy, 36(3)399-417,
https://doi.org/10.1016/j.respol.2007.01.003.

Govindarajan, V. and Kopalle, P.K. (2006), The Usefulness of Measuring Disruptiveness of Innovations Ex Post in
Making Ex Ante Predictions. Journal of Product Innovation Management, 23: 12-18. https://doi-
org.ezproxy.utu.fi/10.1111/j.1540-5885.2005.00176.x

Hopster, J. (2021). What are socially disruptive technologies? Technology in Society, 67, 101750
https://doi.org/10.1016/j.techsoc.2021.101750.

Kivimaa, P.; Laakso, S.; Lonkila, A. & Kaljonen, M. (2021) Moving beyond disruptive innovation: A review of
disruption in sustainability transitions. Environmental Innovation and Societal Transitions, 38(2021)110-126,
https://doi.org/10.1016/j.eist.2020.12.001.

Kuokkanen, A.; Uusitalo, V. & Koistinen, K. (2019) A framework of disruptive sustainable innovation: an example of
the Finnish food system, Technology Analysis & Strategic Management, 31:7, 749-764, DOI:
10.1080/09537325.2018.1550254

MacKenzie, D. & Wajcman, J. (1999). The social shaping of technology, 2nd edition. Open University Press,
Buckingham UK.

Losacker,S.; Heiden, S.; Liefner, I. & Lucas, H. (2023) Rethinking bioeconomy innovation in sustainability transitions.
Technology in Society, 74(2023)102291. https://doi.org/10.1016/j.techsoc.2023.102291.

Pinch, T. J., & Bijker, W. E. (1984). The Social Construction of Facts and Artefacts: Or How the Sociology of Science
and the Sociology of Technology Might Benefit Each Other. Social Studies of Science, 14(3), 399-441.
http://www.jstor.org/stable/285355

Pinch, T. & Bijker, W. (1987). The social construction of facts and artifacts: Or how the sociology of science and the
sociology of technology might benefit each other. In The social construction of technological systems: new directions
in the sociology and history of technology, edited by Wiebe Bijker, Thomas Hughes, and Trevor Pinch, 17-50.
Cambridge, MA: MIT Press.

Schuelke-Leech, B. (2018). A model for understanding the orders of magnitude of disruptive technologies. Technol.
Forecast. Soc. Change, 129: 261-274, 10.1016/j.techfore.2017.09.033

Scott D. (2021) Sustainable Tourism and the Grand Challenge of Climate Change. Sustainability, 13(4):1966.
https://doi.org/10.3390/su13041966

Pg. 41



Analysis of the impact of new singular ventilation technologies on
enhancing indoor air quality in schools
Laura Quant?, Olga Macias-Juez?, Ander Romero-Amorrortu?, Asier Urrutia-Sustatxa®, Antxon
Urrutia-Sustatxa®, Javier de-lribas®
@ TECNALIA, Basque Research and Technology Alliance (BRTA), Derio, Spain
® AIDEKO, Derio, Spain

¢ Bikat Manufactures — Coproven Group, Munguia, Spain

Abstract:

Concern about indoor air quality (IAQ) in schools has grown in recent years, especially after the effects of
COVID-19 pandemic highlighted its impact on children's health. Existing educational buildings presents
limitations for conducting extensive interventions to incorporate ventilation solutions. As a result, simple
strategies such as opening windows are employed. While this approach achieves the goal of air renewal, it
undermines energy consumption and user comfort.

In this context, it is required to address ventilation in schools from a new perspective, providing innovative
technologies that allow quick and simple installation while guaranteeing high standards of air quality, energy
efficiency and user comfort. In response to this challenge, a new solution has been developed consisting of
autonomous equipment installed inside each classroom and featuring independent intelligent control.

The objective of present study is to evaluate the applicability and the social and economic impact that the
widespread implementation of this alternative technology could have compared to conventional methods.

To achieve this, a study was conducted to determine the general characteristics and the specific peculiarities and
needs of schools in the Basque Country. The study first approached the topic theoretically through bibliographic
references and statistical analysis, and subsequently, fieldwork to assess the reality of existing buildings.
Additionally, an air quality monitoring campaign was carried out in pilot schools, conducted in two stages: first
without ventilation and later with the new solution.

The study evaluated the benefits in terms of improved air quality achieved, as well as the improvements in the
implementation and operational processes. These results were extrapolated to Basque educational buildings park,
providing an estimation of the potential impact of this new ventilation approach. Highly positive results were
yielded in terms of acceptance, feasibility, and ultimately, addressing the identified challenges.
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Abstract:

Promoting the use of strong Al tools in neoplastic computational drug designing is a promising way to avoid the
early-stage failures of the drug discovery process for novel cancer treatment solutions in the perspective of
targeted therapy approaches. We build an inhibition activity prediction machine learning classifications, aiming
to model the structure/activity relationships for PIM 1/2/3 protein kinases inhibitors, using different decision tree-
based algorithms, starting from the data curation and analysis of previous experimental measurements. These
therapeutic targets are a family of serine/threonine protein kinases directly involved in various cellular processes,
they have been implicated in cancer progression and identified as highly oncogenic. The constructed models
showed Random Forest performances slightly better than XGBoost for the PIM1 (+1% of difference in the
accuracy scores), and XGBoost significant robustness for the PIM2 and 3 datasets (+2% and +4% respectively),
whereas the SVM algorithms were found to present a poor predictive ability from our datasets, either with a linear
or a radial basis functional kernel. The benchmarking led to the selection of strongest models: 85% of prediction
accuracy for PIM1 and PIM2, and 82% for PIM3 dataset. Data modeling along with technical methodology are
discussed in details and the predictive strength of both RF and XGBoost algorithms on these data types is
examined.
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Abstract:

The current emergencies such as climate change and sustainable development, are outlining the responsibility we
have as researchers and designers to transform disruptive technologies into action/reaction tools able to address
and overcome the nowadays challenges.

From this perspective, as designers, we indeed believe that the key for change lies in human behavior, and thus
precisely in this direction design can impact using disruptive technologies in raising awareness by resulting into
behavioral change.

Specifically, this paper aims to encompass how advanced technologies such as Data Visualization and Immersive
Realities can cooperate in order to activate proactive behaviors in contemporary society through a careful analysis
of opportunities and limitations.

If on the one hand, Data Visualization has always been used as a tool for analyzing and communicating
emergencies (Snow, Nightingale, etc.), on the other hand, immersive realities are more recently beginning to
explore this field.

Itis indeed at the meeting point between technology and Human Interface that the biggest gaps emerge, sometimes
making the deployment of these technologies fail, due to sensory, sociological, psychological and cognitive
limitations.

Have we ever wondered, for example, whether the rules of Gestalt and Bertin's theories, belonging to the first half
of the 1900s, are sufficient today in making effective Data Visualization?

Are we relying too much on the "astonishing™ effect of immersive realities, paying more attention to their use
rather than to the conveyance of the content?

This paper attempts to critically analyze — in a multidisciplinary way and through a historical analysis, case studies
and personal experimentation — the use of disruptive technologies, such as XR and Data Visualization, trying to
clarify their limits, potentialities, and plausible common application fields.

The objective of the study is in fact related to the determination of possible theoretical and practical approaches
for the development of validation tests regarding the use of disruptive technologies and their relationship with the
Human Interface.
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Abstract:

Purpose- The purpose of this paper is to analyze the level of innovation readiness in Dubai’s public sector by taking a critical
look at the current facilitating conditions, analyzing the gaps that arise with the lack of various innovations in place, and
offering recommendations to remedy the problem.

Methodology- This study uses secondary sources of information by selecting peer-reviewed journal articles. Given that
multiple sources had to be used, the study needed to be cross-sectional. The search process for the articles included the use of
relevant terms such as "innovation readiness," "facilitating conditions," as well as "Dubai Public Sector." The researcher
filtered the results from the potential articles that surfaced and, after filtering, ended up with 15 peer-reviewed journal articles
that were now used for the study.

Findings- This study sheds some light on the research gaps captured from the literature review. It highlighted how the literature
could be broadened and possible research questions that can be identified from the literature.

Implications- The intention to use innovation readiness is positively impacted by facilitating situations, but the effect is
marginal after the initial usage. As a result, the Model suggests that conducive environments have an immediate, considerable
impact on user behavior.

Originality/ value- The Unified Theory of Acceptance and Use of Technology discussed in this essay gave us insights into
the various forms of technology by comparing prominent technology acceptance theories.
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Innovation Readiness, Facilitating Conditions, Theoretical Framework, Conceptual Framework, The Unified
Theory of Acceptance.

References:
1. Ahmad, M.1., (2015). Unified Theory of Acceptance and Use of Technology (UTAUT). LinkedIn Pulse, pp.179-211.

2. Assimakopoulos, D. (2007). Technological communities and networks: triggers and drivers for innovation. London:
Routledge.

3. Ayaz, A. and Yanartag, M., 2020. An analysis of the unified Theory of acceptance and use of technology theory
(UTAUT): Acceptance of electronic document management system (EDMS). Computers in Human Behavior Reports,
2, p.100032.

4.  Bessant, J., and Tidd, J. (2011). Innovation and Entrepreneurship. 2" ed. Chichester: John Wiley and Sons.

5. Bogers, M., Zobel, A. K., Afuah, A., Almirall, E., Brunswicker, S., Dahlander, L., and Hagedoorn, J. (2017). The open
innovation research landscape: Established perspectives and emerging themes across different levels of analysis.
Industry and Innovation, 24(1), 8-40.

6. Bos-Brouwers, H. E. J. (2010). Corporate sustainability and Innovation in SMEs: evidence of themes and activities in
practice. Business Strategy and The Environment, 19(7), 417-435.

7. Dearing, J. W., & Cox, J. G. (2018). Diffusion of innovations theory, principles, and practice. Health Affairs, 37(2),
183-190.

8.  F Shwedeh., N Hami., SZA Bakar. (2022). The Relationship between Technology Readiness and Smart City
Performance in Dubai.

9.  Harrington, H. J., and Voehl, F. (Eds.). (2016). The Innovation Tools Handbook, VVolume 3: Creative Tools, Methods,
and Techniques Every Innovator Must Know. Boca Raton: CRC Press.

10.  Hofstede, G., and Hofstede, G. (2004). Cultures and Organizations: Software of the Mind. New York: McGraw-Hill.

11.  Patterson, F., Kerrin, M., Gatto-Roissard, G., & Coan, P. (2009). Everyday innovation: how to enhance innovative
working in employees and organizations. NESTA, UK.

Pg. 48



12.

13.

14.

15.

16.

17.

Peek, S.T., Wouters, E.J., Van Hoof, J., Luijkx, K.G., Boeije, H.R. and Vrijhoef, H.J., 2014. Factors influencing
acceptance of technology for aging in place: a systematic review. International journal of medical informatics, 83(4),
pp.235-248.

Resnick, M., Myers, B., Nakakoji, K., Shneiderman, B., Pausch, R., Selker, T., and Eisenberg, M. (2005). Design
principles for tools to support creative thinking. Available from:
https://www.cs.umd.edu/hcil/CST/Papers/designprinciples.pdf

Schein, E. (2010). Organizational culture and leadership. 4™ ed. San Francisco: John Wiley and Sons.

Tidd, J. and Bessant, J. (2013). Managing Innovation: Integrating Technological, Market and Organizational Change.
5t ed. West Sussex, England: John Wiley.

U Ojiako., EJH AlRaeesi., M Chipulu. (2022). Innovation Readiness in Public Sector Service Delivery: an Exploration.
Taylor& Francis.

Zuraik, A. (2017). A strategic model for innovation leadership: Ambidextrous and transformational leadership within a
supportive climate to foster innovation performance (Doctoral dissertation, Alliant International University).

Pg. 49



Advances in Energy Research,
Materials Science and Built
Environment (EMBE) - 1t Edition

Unlock the potential of a sustainable tomorrow at the International Conference on Ad-
vances in Energy Research, Materials Science & Built Environment (EMBE). This virtu-
al gathering brings together leading experts, researchers, and innovators from across
the globe to explore groundbreaking advancements in energy, materials science, and
the built environment. Dive deep into the latest sustainable technologies, discover
eco-friendly materials, and delve into the future of smart urban planning and resilient ar-
chitecture. EMBE 2023 is where collaboration meets innovation to shape a world that's
not just sustainable, but thriving.

In this comprehensive compilation, we embark on a journey toward a sustainable and
resilient future. By merging advancements in energy research, materials science, and
the built environment, we aim to inspire transformative change and foster a global com-
munity committed to tackling the challenges that lie ahead.

Discover the latest advancements in energy research, materials science, and the built
environment as we pave the way toward a sustainable future.

8 EREK CEEUS=z

INQUIRE, RESOLVE & FORESEE



	p2
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	Blank Page

	ddd
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	Blank Page




