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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 a, Liberata Guadagno a, Raffaele Longo a, Marialuigia Raimondo a, 
Roberto Pantani a, Andrea Sorrentino b, Michelina Catauro c, and Luigi Vertuccio c

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

c 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-C3N4 
Nanorods/SiO2@TiO2 Mixed by Methanol 

Hiroki Shimamura1, Nakamoto Trang1, Taguchi Kozo1 

1 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-C3N4 
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-C3N4 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, TiO2 has attracted much attention due to its low cost, high chemical stability, and excellent 
photocatalytic activity. However, TiO2 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-C3N4 nanorods/SiO2@TiO2 hetero-bonded 
structure photocatalysts were prepared, and their photocatalytic activity was evaluated using methylene blue. In 
the preparation of mesoporous SiO2@TiO2, a porous structure of SiO2 is generated by the Stover method and 
coated with TiO2, which is expected to improve adsorption properties and efficient light scattering due to increased 
surface area. The g-C3N4 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-C3N4 nanorods 
with methanol for 3 h resulted in the formation of shortened g-C3N4 nanorods around mesoporous SiO2@TiO2 
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-
C3N4nanorod/SiO2@TiO2 showed effectiveness in organic matter degradation. 

keywords: 

g-C3N4nanorods; Mesoporous SiO2@TiO2;Photocatalytic; Methylene blue; Methanol mixing method
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Electrode Material Optimization for Microbial Fuel Cells Using 
Bamboo Charcoal Powder and Bokuju 

Hodaka Shimohata1, Trang Nakamoto1, Kozo Taguchi1 

1Department 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 

Reference 
1. Ahmad, Z., Upadhyay, A., Ding, Y., Emamverdian, A., Shahzad, A. (2021) Bamboo: Origin, Habitat, Distributions and

Global Prospective. Biotechnological Advances in Bamboo, 1-31. https://doi.org/10.1007/978-981-16-1310-4_1

2. Yadav, M., Mathur, A. (2021) Bamboo as a sustainable material in the construction industry: An overview. Materials
Today, 43(5), 2872-2876. https://doi.org/10.1016/j.matpr.2021.01.125

3. Dessalegn, Y., Singh, B., van Vuure, AW., Rajhi, AA., Ahmed, GMS., Hossain, N. (2022) Influence of Age and
Harvesting Season on The Tensile Strength of Bamboo-Fibre-Reinforced Epoxy Composites. Materials, 15(12),
Airticle 4144. https://doi.org/10.3390/ma15124144

4. Xu, Q., Liang, C., Chen, J., Li, Y., Qin, H., Fuhrmann, J. (2020) Rapid bamboo invasion (expansion) and its effects on
biodiversity and soil processes +. Global Ecology and Conservation, 21, Airticle e00787.
https://doi.org/10.1016/j.gecco.2019.e00787

5. Boas, J., Oliveira, V., Simões, M., Pinto, A. (2022) Review on microbial fuel cells applications, developments and
costs. Journal of Environmental Management, 307, Airticle 114525. https://doi.org/10.1016/j.jenvman.2022.114525

6. Yaqoob, A., Ibrahim, M., Guerrero-Barajas, C. (2021) Modern trend of anodes in microbial fuel cells (MFCs): An
overview. Environmental Technology & Innovation, 23, Airticle 101579. https://doi.org/10.1016/j.eti.2021.101579

7. Mohyudin, S., Farooq, R., Jubeen, F., Rasheed, T., Fatima, M., Sher F. (2022) Microbial fuel cells a state-of-the-art
technology for wastewater treatment and bioelectricity generation. Environmental Research, 204, Airticle 112387.
https://doi.org/10.1016/j.envres.2021.112387

8. Obileke, K., Onyeaka, H., Meyer, E. L., & Nwokolo, N. (2021). Microbial fuel cells, a renewable energy technology for
bio-electricity generation: A mini-review. Electrochemistry Communications, 125, Article 107003.
https://doi.org/10.1016/j.elecom.2021.107003.

9. Cao, T. N.-D., Mukhtar, H., Yu, C.-P., Bui, X.-T., & Pan, S.-Y. (2022). Agricultural waste-derived biochar in microbial
fuel cells towards a carbon-negative circular economy. Renewable and Sustainable Energy Reviews, 170, Article
112965. https://doi.org/10.1016/j.rser.2022.112965.

10. Li, S., Ho, S.-H., Hua, T., Zhou, Q., Li, F., & Tang, J. (2021). Sustainable biochar as an electrocatalysts for the oxygen
reduction reaction in microbial fuel cells. Green Energy & Environment, 6(5), 644-659.
https://doi.org/10.1016/j.gee.2020.11.010

Pg. 7



11. Wang, S., Dong, L., Feng, D., Zhang, D., Zhang, Z., Guo, D., Zhang, W., Wu, K., Zhao, Y., & Sun, S. (2022). Self-
template mechanism of “selective silicon dissolution” for the construction of functional rice husk biochar. Fuel
Processing Technology, 238, Article 107511. https://doi.org/10.1016/j.fuproc.2022.107511.

12. Ding, M., Ma, Z., Su, H., Li, Y., Yang, K., Dang, L., Li, F., & Xue, B. (2022). Preparation of porous biochar and its
application in supercapacitors. New Journal of Chemistry, 46, 21788-21797. https://doi.org/10.1039/D2NJ03455G

13. Rawat, S., Boobalan, T., Sathish, M., Hotha, S., & Thallada, B. (2023). Utilization of CO2 activated litchi seed biochar
for the fabrication of supercapacitor electrodes, Biomass and Bioenergy, 171, Article 106747.
https://doi.org/10.1016/j.biombioe.2023.106747

14. Zha, Z., Zhang, A., Xiang, P., Zhu, H., Zhou, B., Sun, Z., & Zhou, S. (2021). One-step preparation of eggplant-derived
hierarchical porous graphitic biochar as efficient oxygen reduction catalyst in microbial fuel cells. Royal Society of
Chemistry Advances, 11, Article 1077. https://doi.org/10.1039/D0RA09976G

15. Hirose, S., Nguyen, D. T., & Taguchi, K. (2023). Development of low-cost block-shape anodes for practical soil
microbial fuel cells, Energy Reports, 9(3), 144-150. https://doi.org/10.1016/j.egyr.2022.12.122

Pg. 8



Fast and Reliable Power System Marginal States Assessment for 
Emergency Control Systems 

Dmitrii Baluev1, Mazhar Ali2 and Elena Gryazina3 

1PhD Stud. in Center for Energy Science and Technology (CEST) at Skolkovo Institute of Science and 
Technology 

2Postdoc. researcher in Department of Electrical Engineering & Computer Science at University of Central 
Florida 

2Assistant Professor in CEST at Skolkovo Institute of Science and Technology 

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? 

Leon Stille, 
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. 

Keywords:  
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 façade 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 façade; 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 façade. 

Keywords: 

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

References 
 

1. Abdul Tharim, A. and Abdul Samad, M. (2016), Assessment Framework of Building Facade in Optimizing Indoor 
Thermal Comfort of Green Building Index (GBI) Certified Office Building, published by EDP Sciences. 

2. Abu-Dayyeh, A., (2015), From Energy Mess to Energy Management: Jordan as a Case Study (2007-2020), Policy 
Paper, 2015, Amman, Jordan, Friedrich-Ebert-Stiftung, Amman Office.  

3. Adams, W., (2006), The Future of Sustainability: Re-thinking Environment and Development in the Twenty-first 
Century, Department of Geography, University of Cambridge, UK, Report of the IUCN Renowned Thinkers Meeting, 
29-31 January 2006.  

4. Advanced Building, (2014), Energy Performance Solution for New Building Institute (NBI).  

5. Akadiri, P. , Chinyio, E. and Olomolaiye, P. ,  (2012), Design of A Sustainable Building: A Conceptual Framework for 
Implementing Sustainability in the Building Sector, Journal Buildings ISSN 2075-5309. 

6. Aksamija, A. , (2014), High-Performance Building Envelopes: Design Methods for Energy Efficient Facades.  

7. Aksamija, A., (2013), Sustainable facades: design methods for high-performance building envelopes, Publisher: Wiley 
2013-04-22.  

8. Aksit, S., (2010), Designing opaque building façade components for cooling energy conservation, Istanbul Technical 
University Faculty of Architecture, Istanbul Turkey. 

9. Al-Kodmany, K. Ali, M. and Zhang, T. (2013), Importing Urban Giants; Re Imaging Shanghai and Dubai with 
Skyscrapers, Arch net-IJAR, International Journal of Architectural Research. 

Pg. 11



                                                                                                                                                                      

10. Ali, M.  and Armstrong, P. , (2008), Green Design of Residential High-Rise Buildings in Livable Cities, School of 
Architecture, University of Illinois at Urbana-Champaign, ISBL/NAHB Symposium, Orlando, FL, Feb 13-16, 2008. 

11. Ali, M.  and Armstrong, P. , (2008), Overview of Sustainable Design Factors in High-Rise Buildings, School of 
Architecture, University of Illinois at Urbana-Champaign, USA, Council on Tall Buildings and Urban Habitat, CTBUH 
8th World Congress, Dubai, March 3-5, 2008.  

12. Ali, M. , Armesttong, P. , March, R.A. , (2006), Strategies for Integrated Design of Sustainable Tall Buildings, 
University of Illinois at Urbana-Champaign School of Architecture, AIA Report on University Research. 

13. Al-Zou'bi, M., (2010), Renewable Energy Potential and Characteristics in Jordan, Hijjawi Faculty for Engineering 
Technology, Yarmouk University, Irbid-Jordan. JJMIE Volume 4, Number 1, Jan. 2010. 

14. Andreas, T. , (2006), Sustainability Driven Trends and Innovation in Glass and Glazing, Wolf, Rheingaustrasse 34, 
Dow Corning GmbH, 65201 Wiesbaden, Germany. 

15. Apogee Enterprises, (2010), Daylighting and Integrated Façade Design, WAUSAU, Window and Wall System an 
architectural business unit of Apogee Enterprises. 

16. Architecture Studio (2009), AMN 1 Detail Design and Tender Documents, Geometry Definition of Rotana Hotel Tower 
Facades, Paris.  

17. ASHRAE, (2007), 90.1 User’s Manual, ANSI\ASHRAE\IESNA Standard 90.1 2007, Energy Standard for Building 
Except Low-Rise Residential Buildings.  

18. Awadallah, T., Habet, S. , Mahasneh, A. and Adas, H. , (2011), Green Building Guideline of Jordan, Jordan 
International Energy Conference 2011 – Amman.  

19. Awawdeh, S. and Tweed, C., (2011), Buildings’ Energy Efficiency and Building Energy Codes: a Literature Review, 
Jordan International Energy Conference 2011 – Amman. 

20. Azarbayjani, M. (2013), Comparative Performance Evaluation of a Multistory Double Skin Façade Building in Humid 
Continental Climate, University of North Carolina at Charlotte, Charlotte, NC, The Visibility of Research 
Sustainability: Visualization Sustainability and Performance. 

21. DG-Information Society and Media, (2008). ICT for Energy Efficiency, Ad-Hoc Advisory Group Report, Brussels, 
24.10.2008. 

22. Deru, M. and Torcellini, P.  (2005), Standard Definitions of Building Geometry for Energy Evaluation, Technical 
Report for the  National Renewable Energy Laboratory ( NREL) /TP-550-38600, October 2005. 

23. European Union, (2012), Energy Performance of Building. 

24. European Union, (2013), Energy Efficient Building Guidelines for MENA region, Energy Efficiency in the 
Construction Sector in the Mediterranean. 

25. Hill International Management (2016), Amman, Jordan.   

26. Harirchiana, E. Samadi, M. Rad, K. Morshedi, S. (2013), Primary criteria for choosing façade type of buildings in 
Tehran, Technology, Education, and Science International Conference (TESIC), PPI-UTM TESIC 2013. 

27. Hammad, B. Rababeh, S. Al-Abed, M. and Al-Ghandoor, A. (2013), Performance Study of On-Grid Thin-Film 
Photovoltaic Solar Station as a Pilot Project for Architectural Use, Jordan Journal of Mechanical and Industrial 
Engineering, Volume 7 Number 1, December. 2013, ISSN 1995-6665, Pages 1 – 9. 

28. Hee, WJ. (2015). The role of window glazing on daylighting and energy saving in buildings. Renewable Sustainable 
Energy.   

29. Hoseini, A. , Berardi, U. , Hoseini, A. and Makaremi, N. , (2013), Intelligent Facades in Low-Energy Buildings, British 
Journal of Environment & Climate Change 2(4): 437-464, 2012.  

30. Hwaish, A. , (2015), Impact of Heat Exchange on Building Envelope in the Hot Climates, International Journal of 
Emerging Technology and Advanced Engineering , Department of Civil & Architectural Engineering, College of 
Engineering, UoB, Sultanate of Oman, ISSN 2250-2459, ISO 9001:2008 Certified Journal, Volume 5, Issue 2, February 
2015. 

31. International Energy Agency (IEA), (2013). Technology Roadmap Energy efficient building envelopes, Paris, France. 

32. International Energy Agency (IEA), (2017) Energy access outlook 2017: from poverty to prosperity. 
https://doi.org/10.1787/9789264285569-en. 

33. International Energy Agency (IEA), (2008), worldwide trends in energy use and efficiency, Online available 
http://www.iea.org/Papers/2008/Indicators_2008.pdf. 

34. Johnson Controls, (2012), The Move Toward Net Zero Energy Buildings Experiences and Lessons from Early 
Adopters, institute for building efficiency an initiative  of Johnson Controls. 

Pg. 12



                                                                                                                                                                      

35. Khezri, N. , (2012), Comparative Analysis of PV Shading Devices for Energy Performance and Daylight, Norwegian 
University of Science and  Technology, Faculty of Architecture and Fine Art, MSc in Sustainable Architecture. 

36. Lambie E, Saelens D (2020) Identification of the building envelope performance of a residential building: a case study. 
Energies 13(10):1–28. https://doi.org/10.3390/en13102469.  

37. Lee, E., Selkowitz, S. , Bazjanac, V. , Inkarojrit, V. and Kohler, C. , (2002), High-Performance Commercial Building 
Façades, Building Technologies Program, Environmental Energy Technologies Division, Ernest Orlando Lawrence 
Berkeley National Laboratory, University of California, Berkeley, CA 94720. 

38. Matrouk, M. , (2016), On the Contributions of Jordanian Architects in the Contemporary Local Architecture Dabbas 
Architecture and Its Manifestations of Environmental Issue, Faculty of Engineering, Architecture Department, Al-
Albayt University, Amman, Jordan, Architecture Research 2016, 6(2): 29-37, DOI: 10.5923/j.arch.20160602.01. 

39. Ministry of Energy and Mineral Resources (MEMR), (2012), Annual Report, The Hashemite Kingdom of Jordan. 

40. Ministry of Energy and Mineral Resources(MEMR), (2015), Energy 2015 - Facts & Figures, Amman, Jordan. 

41. Ministry of Energy and Mineral Resources(MEMR), (2017), Annual Report, Amman, Jordan. 

42. Ohelnikova, J. and Altan, H. , (2009), Evaluation of Optical and Thermal Properties of Window Glazing, Wseas 
Transactions on Environment and Development, Issue 1, Volume 5, January 2009. 

43. Oral, G., Yener, A. and Bayazit, N. (2004), Building envelope design with the objective to ensure thermal, visual and 
acoustic comfort conditions. Building and Environment. 

44. Ragab, A (2021) Investigating the impact of different glazing types on the energy performance in hot arid climate 
investigating the impact of different glazing types on the energy performance in hot arid climate. JAET. 
https://doi.org/10.21608/jaet.2021.96026.1121. 

45. Selkowitz, S. , Aschehoug, Q. and Lee, E. , (2003), Advanced Interactive Facades –Critical Elements for Future Green 
Buildings?, Presented at GreenBuild, the annual USGBC International Conference and Expo, November 2003, LBNL-
53876. 

46. Sharifi, M. and Ghobadin, V. , (2016), Analysis of the Strategies for Designing Optimal Transparent Envelopes in high-
rise office buildings of Hamadan through computer simulation to reduce energy consumption, IRACST – Engineering 
Science and Technology: An International Journal (ESTIJ), ISSN: 2250-3498 Vol.6, No.2, Mar-Apr 2016. 

47. Smith, T. ,  Fischlein, M. , Suh, S. and Huelman, P. , (2006), Green Building Rating Systems A Comparison Of The 
LEED and Green Globes Systems in The US, Prepared For The Western Council of Industrial Workers. 

48. The Brick Industry Assosciation, (2016), Introduction to Energy Performance of Brick Masonry, Technical Notes on 
Brick Construction. 

49. Trabucco, D., (2012), Life Cycle Energy Analysis for Tall Buildings: Design Principles. CTBUH Research Paper, 
World Congress, Shanghai.  

50. United States Agency for International Development (USAID), (2016), Energy Sector Capacity Building Activity, 
Jordan’s Energy Sector. 

51. Wigginton, M. and Harris, J., (2002). Intelligent skins, division of Reed Educational and Professional Publishing Ltd, A 
member of the Reed Elsevier plc group.  

52. Wolf , A. , (2006), Sustainability Driven Trends and Innovation in Glass and Glazing, Dow Corning GmbH, 65201 
Wiesbaden, Germany. 

53. Zhigulina, A.M & Ponomarenko, A., (2017).  Energy efficiency of high-rise buildings.  Published by EDP Sciences.  

 

 

 

 

Pg. 13



                                                                                                                                                                           

Optimization of Hydrothermal Synthesis Time of g-C3N4 
Microtubes for High Photocatalytic Degradation of Methylene 

Blue 

Kunya Nanakidaa, Trang Nakamotob, and Kozo Taguchic 

a Master student, Ritsumeikan University, Kusatsu, Japan 
b Assistant Professor, Ritsumeikan University, Kusatsu, Japan 

c Professor, Ritsumeikan University, Kusatsu, Japan 

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-C3N4 microtubes were evaluated using X-ray 
diffraction, scanning electron microscopy, and transmission electron microscopy. The results showed that g-C3N4 
synthesized for 4 and 8 h was particulate, while g-C3N4 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-C3N4 
microtubes was evaluated by the degradation of methylene blue experiment. The results showed that g-C3N4 
microtubes with 12 h hydrothermal synthesis showed the highest degradation rate. This result may be because the 
g-C3N4 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-C3N4 microtubes with 16 h hydrothermal 
synthesis showed the second-highest degradation efficiency while floating on the surface of methylene blue 
solution; these g-C3N4 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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Abstract 
This study used mesoporous TiO2 hollow spheres (MP-THS) to make the scattering layer in the dye-sensitized 
solar cell (DSSC) photoanode. Although TiO2 in the anatase is widely used in DSSCs, TiO2 in the rutile has a 
higher refractive index and better scattering performance. However, rutile TiO2 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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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 µE.m-2.s-1) 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 µE.m-2.s-1compared 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 10-4 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. 

Keywords 

Self-healing Nanocomposites, Smart Materials, Biodegradable Polymer 

References 
1. Alves, F. F., Silva, A. A., & Soares, B. G. (2018). Epoxy—MWCNT composites prepared from master batch and 

powder dilution: Effect of ionic liquid on dispersion and multifunctional properties. Polymer Engineering and Science, 
58(10), 1689–1697. https://doi.org/10.1002/pen.24759 

2. Blaiszik, B. J., Kramer, S. L. B., Olugebefola, S. C., Moore, J. S., Sottos, N. R., & White, S. R. (2010). Self-Healing 
Polymers and Composites. Annu. Rev. Mater. Res, 40, 179–211. https://doi.org/10.1146/annurev-matsci-070909-
104532 

3. Calabrese, E., Longo, P., Naddeo, C., Mariconda, A., Vertuccio, L., Raimondo, M., & Guadagno, L. (2018). Design of 
self-healing catalysts for aircraft application. International Journal of Structural Integrity, 9(6), 723–736. 
https://doi.org/10.1108/IJSI-12-2017-0077 

4. Cao, L., Yuan, D., Xu, C., & Chen, Y. (2017). Biobased, self-healable, high strength rubber with tunicate cellulose 
nanocrystals. Nanoscale, 9(40), 15696–15706. https://doi.org/10.1039/c7nr05011a 

5. Chopra, I. (2002). Review of state of art of smart structures and integrated systems. In AIAA Journal (Vol. 40, Issue 11, 
pp. 2145–2187). American Inst. Aeronautics and Astronautics Inc. https://doi.org/10.2514/2.1561 

6. Donato, K. Z., Lavorgna, M., Donato, R. K., Raucci, M. G., Buonocore, G. G., Ambrosio, L., Schrekker, H. S., & 
Mauler, R. S. (2017). High Amorphous Vinyl Alcohol-Silica Bionanocomposites: Tuning Interface Interactions with 
Ionic Liquids. ACS Sustainable Chemistry and Engineering, 5(1), 1094–1105. 
https://doi.org/10.1021/acssuschemeng.6b02379 

7. Guadagno, L., Foglia, F., Pantani, R., Romero-Sanchez, M. D., Calderón, B., & Vertuccio, L. (2020). Low-voltage 
icing protection film for automotive and aeronautical industries. Nanomaterials, 10(7), 1–16. 
https://doi.org/10.3390/nano10071343 

8. Guadagno, L., Raimondo, M., Catauro, M., Sorrentino, A., & Calabrese, E. (2022). Design of self-healing 
biodegradable polymers. Journal of Thermal Analysis and Calorimetry, 147(9), 5463–5472. 
https://doi.org/10.1007/s10973-022-11202-0 

Pg. 19



                                                                                                                                                                             

9. Guadagno, L., Raimondo, M., Naddeo, C., Vertuccio, L., Russo, S., Iannuzzo, G., & Calabrese, E. (2022). Rheological, 
Thermal and Mechanical Characterization of Toughened Self-Healing Supramolecular Resins, Based on Hydrogen 
Bonding. Nanomaterials, 12(23). https://doi.org/10.3390/nano12234322 

10. Guadagno, L., Vertuccio, L., Barra, G., Naddeo, C., Sorrentino, A., Lavorgna, M., Raimondo, M., & Calabrese, E. 
(2021). Eco-friendly polymer nanocomposites designed for self-healing applications. Polymer, 223. 
https://doi.org/10.1016/j.polymer.2021.123718 

11. Guadagno, L., Vertuccio, L., Naddeo, C., Calabrese, E., Barra, G., Raimondo, M., Sorrentino, A., Binder, W. H., 
Michael, P., & Rana, S. (2019). Reversible self-healing carbon-based nanocomposites for structural applications. 
Polymers, 11(5). https://doi.org/10.3390/polym11050903 

12. Kausar, A. (2021). Self-healing polymer/carbon nanotube nanocomposite: A review. Journal of Plastic Film and 
Sheeting, 37(2), 160–181. https://doi.org/10.1177/8756087920960195 

13. Manzetti, S., & Gabriel, J.-C. P. (2019). Methods for dispersing carbon nanotubes for nanotechnology applications: 
liquid nanocrystals, suspensions, polyelectrolytes, colloids and organization control. International Nano Letters, 9, 31–
49. https://doi.org/10.1007/s40089-018-0260-4 

14. Peñas-Caballero, M., Hernández Santana, M., Verdejo, R., & Lopez-Manchado, M. A. (2021). Measuring self-healing 
in epoxy matrices: The need for standard conditions. Reactive and Functional Polymers, 161. 
https://doi.org/10.1016/j.reactfunctpolym.2021.104847 

15. Roy, N., Saha, N., Kitano, T., & Saha, P. (2012). Biodegradation of PVP-CMC hydrogel film: A useful food packaging 
material. Carbohydrate Polymers, 89(2), 346–353. https://doi.org/10.1016/j.carbpol.2012.03.008 

16. Salzano de Luna, M., Buonocore, G. G., Giuliani, C., Messina, E., Di Carlo, G., Lavorgna, M., Ambrosio, L., & Ingo, 
G. M. (2018). Long-Lasting Efficacy of Coatings for Bronze Artwork Conservation: The Key Role of Layered Double 
Hydroxide Nanocarriers in Protecting Corrosion Inhibitors from Photodegradation. Angewandte Chemie, 130(25), 
7502–7506. https://doi.org/10.1002/ange.201713234 

17. Simon, D. A., Bischoff, E., Buonocore, G. G., Cerruti, P., Raucci, M. G., Xia, H., Schrekker, H. S., Lavorgna, M., 
Ambrosio, L., & Mauler, R. S. (2017). Graphene-based masterbatch obtained via modified polyvinyl alcohol liquid-
shear exfoliation and its application in enhanced polymer composites. https://doi.org/10.1016/j.matdes.2017.08.032 

18. Thakur, V. K., & Kessler, M. R. (2015). Self-healing polymer nanocomposite materials: A review. Polymer, 69, 369–
383. https://doi.org/10.1016/j.polymer.2015.04.086 

19. Tiitu, M., Laine, J., Serimaa, R., & Ikkala, O. (2006). Ionically self-assembled carboxymethyl cellulose/surfactant 
complexes for antistatic paper coatings. Journal of Colloid and Interface Science, 301, 92–97. 
https://doi.org/10.1016/j.jcis.2006.04.072 

20. Utrera-Barrios, S., Verdejo, R., López-Manchado, M. A., & Hernández Santana, M. (2020). Evolution of self-healing 
elastomers, from extrinsic to combined intrinsic mechanisms: A review. In Materials Horizons (Vol. 7, Issue 11, pp. 
2882–2902). Royal Society of Chemistry. https://doi.org/10.1039/d0mh00535e 

21. Wang, S., & Urban, M. W. (2020). Self-healing polymers. In Nature Reviews Materials (Vol. 5, Issue 8, pp. 562–583). 
Nature Research. https://doi.org/10.1038/s41578-020-0202-4 

22. White, S. R., Sottos, N. R., Geubelle, P. H., Moore, J. S., Kessler, M. R., Sriram, S. R., Brown, W. N., & Viswanathan, 
s. (2001). White 2001. Nature, 409, 794–797. 

23. Yadav, M., Rhee, K. Y., Jung, I. H., & Park, S. J. (2013). Eco-friendly synthesis, characterization and properties of a 
sodium carboxymethyl cellulose/graphene oxide nanocomposite film. Cellulose, 20(2), 687–698. 
https://doi.org/10.1007/s10570-012-9855-5 

24. Yan, N., Capezzuto, F., Buonocore, G. G., Lavorgna, M., Xia, H., & Ambrosio, L. (2015). Gas-Barrier Hybrid 
Coatings by the Assembly of Novel Poly(vinyl alcohol) and Reduced Graphene Oxide Layers through Cross-Linking 
with Zirconium Adducts. ACS Applied Materials and Interfaces, 7(40), 22678–22685. 
https://doi.org/10.1021/acsami.5b07529 

25. Zhu, M., Liu, J., Gan, L., & Long, M. (2020). Research progress in bio-based self-healing materials. In European 
Polymer Journal (Vol. 129). Elsevier Ltd. https://doi.org/10.1016/j.eurpolymj.2020.109651 

  

Pg. 20



                                                                                                                                                                      

 Electro-curing: saving energy for the manufacturing of structural 
resins is possible 

Raffaele Longo a, Luigi Vertuccio b and Liberata Guadagno a 

a Department of Industrial Engineering, University of Salerno, Italy 

b Department of Engineering, University of Campania “Luigi Vanvitelli”, Italy 

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 CO2 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 AI, 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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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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Abstract: 
In this paper I 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 Belaşcu 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, I 
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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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 AI 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 AI, 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. 
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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 AI 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. 
 

Keywords:  
Machine learning, QSAR, Drug design, Targeted therapies 

References: 
1. Housna Arrouchi, Wiame Lakhlili, and Azed-dine Ibrahimi. A review on pim kinases in tumors. Bioinformation, 15(1):40, 

2019. 

2. A Barnett, S Ding, C Murray, M Chamberlain,S Plummer, TRJ Evans, I MacPherson, D Bis-sett, CR Elcombe, and CR 
Wolf. Anti-tumor activity of cxr1002, a novel anti-cancer clinical phase compound that induces er stress and inhibits pim 
kinases: human tumor xenograft efficacy and in vitro mode of action. Ejc Supplements, 8(7):45–46, 2010. 

3. Chunlei Chen, Peng Zhang, Huixiang Zhang, Jiangyan Dai, Yugen Yi, Huihui Zhang, and Yonghui Zhang. Deep learning 
on computational-resource-limited platforms: a survey. Mobile Information Systems, 2020:1–19,2020. 

4. Tianqi Chen and Carlos Guestrin. XGBoost: A scalable tree boosting system. In Proceedings of the 22nd ACM SIGKDD 
International Conference on Knowledge Discovery and Data Mining, KDD’16, pages 785–794, New York, NY, USA, 
2016.ACM. 

5. Artem Cherkasov, Eugene N Muratov, Denis Fourches, Alexandre Varnek, Igor I Baskin, Mark Cronin, John Dearden, 
Paola Gramatica, Yvonne C Martin, Roberto Todeschini, et al. Qsar modeling: where have you been? where are you going 
to? Journal of medicinal chemistry, 57(12):4977–5010, 2014. 

6. Corinna Cortes and Vladimir Vapnik. Support-vector networks. Machine learning, 20(3):273–297, 1995. 

7. Arkadiusz Z Dudek, Tomasz Arodz, and Jorge G´alvez. Computational methods in develop-ing quantitative structure-
activity relationships (qsar): a review. Combinatorial chemistry & high throughput screening, 9(3):213–228, 2006. 

8. Charles R. Harris, K. Jarrod Millman, St´efan Jvan der Walt, Ralf Gommers, Pauli Virtanen, David Cournapeau, Eric 
Wieser, Julian Taylor, Sebastian Berg, Nathaniel J. Smith, Robert Kern, Matti Picus, Stephan Hoyer, Marten H. 
vanKerkwijk, Matthew Brett, Allan Haldane, Jaime Fern´andez del R´ıo, Mark Wiebe, Pearu Peter-son, Pierre G´erard-
Marchant, Kevin Sheppard, Tyler Reddy, Warren Weckesser, Hameer Ab-basi, Christoph Gohlke, and Travis E. 
Oliphant.Array programming with NumPy. Nature, 585:357–362, 2020. 

9. Tin Kam Ho. Random decision forests. In Pro-ceedings of 3rd international conference on docu-ment analysis and 
recognition, volume 1, pages 278–282. IEEE, 1995. 

Pg. 44



10. Pengfei Hu and Hao Tang. The principle and application of deep learning algorithm. In 2018 International Conference on 
Network, Communica-tion, Computer Engineering (NCCE 2018), pages 835–838. Atlantis Press, 2018. 

11. Bich Thuy Le, Malika Kumarasiri, Julian RJ Adams, Mingfeng Yu, Robert Milne, Matthew JSykes, and Shudong Wang. 
Targeting pim ki-nases for cancer treatment: opportunities and challenges. Future medicinal chemistry, 7(1):35–53, 2015. 

 

12. Zhaoyun Liu, Mei Han, Kai Ding, and Rong Fu The role of pim kinase in immunomodulation. American journal of cancer 
research, 10(12):4085,2020. 

13. Rafael Gomes Mantovani, Tom´aˇs Horv´ath, Ri-cardo Cerri, Sylvio Barbon Junior, Joaquin Van-schoren, and Andr´e 
Carlos Ponce de Leon Fer-reira de Carvalho. An empirical study on hy-perparameter tuning of decision trees. arXivpreprint 
arXiv:1812.02207, 2018. 

14. Wes McKinney et al. Data structures for statisti-cal computing in python. In Proceedings of the 9th Python in Science 
Conference, volume 445, pages 51–56. Austin, TX, 2010. 

15. David Mendez, Anna Gaulton, A Patr´ıcia Bento Jon Chambers, Marleen De Veij, Eloy F´elix, Mar´ıa Paula Magari ˜nos, 
Juan F Mosquera, Pru-dence Mutowo, Michał Nowotka, et al. Chembl: towards direct deposition of bioassay data. Nu-
cleic acids research, 47(D1):D930–D940, 2019. 

16. F. Pedregosa, G. Varoquaux, A. Gramfort,V. Michel, B. Thirion, O. Grisel, M. Blondel, P. Prettenhofer, R. Weiss, V. 
Dubourg, J. Van-derplas, A. Passos, D. Cournapeau, M. Brucher, M. Perrot, and E. Duchesnay. Scikit-learn: Ma-chine 
learning in Python. Journal of Machine Learning Research, 12:2825–2830, 2011. 

17. Kevin C Qian, Lian Wang, Eugene R Hickey, Joey Studts, Kevin Barringer, Charline Peng, Anthony Kronkaitis, Jun Li, 
Andre White, Sheenah Mis-che, et al. Structural basis of constitutive ac-tivity and a unique nucleotide binding mode of 
human pim-1 kinase. Journal of Biological Chem-istry, 280(7):6130–6137, 2005. 

18. Robert P Sheridan, Wei Min Wang, Andy Liaw, Junshui Ma, and Eric M Gifford. Extreme gradient boosting as a method 
for quantitative structure–activity relationships. Journal of chem-ical information and modeling, 56(12):2353–2360, 2016. 

19. Vladimir Svetnik, Ting Wang, Christopher Tong, Andy Liaw, Robert P Sheridan, and Qinghua Song. Boosting: An 
ensemble learning tool for compound classification and qsar model-ing. Journal of chemical information and 
modeling,45(3):786–799, 2005. 

20. Alexander Tropsha. Best practices for qsar model development, validation, and exploita-tion. Molecular informatics, 29(6-
7):476–488, 2010. 

21. Hui-Ling Wang, Kristin L Andrews, Shon KBooker, Jude Canon, Victor J Cee, Frank Chavez Jr, Yuping Chen, Heather 
Eastwood, Nadia Guerrero, Brad Herberich, et al. Dis-covery of (r)-8-(6-methyl-4-oxo-1, 4, 5, 6-tetrahydropyrrolo [3, 4-
b] pyrrol-2-yl)-3-(1-methylcyclopropyl)-2-((1-methylcyclopropyl) amino) quinazolin-4 (3 h)-one, a potent and selective 
pim-1/2 kinase inhibitor for hema-tological malignancies. Journal of Medicinal Chemistry, 62(3):1523–1540, 2019. 

22. Zhenxing Wu, Minfeng Zhu, Yu Kang, Elaine Lai-Han Leung, Tailong Lei, Chao Shen, Dejun Jiang, Zhe Wang, 
Dongsheng Cao, and Tingju Hou. Do we need different machine learning al-gorithms for qsar modeling? a comprehensive 
assessment of 16 machine learning algorithms on 14 qsar data sets. Briefings in bioinformatics, 22(4): bbaa321, 2021. 

23. Chun Wei Yap. Padel-descriptor: An open-source software to calculate molecular descriptors and fingerprints. Journal of 
computational chemistry, 32(7):1466–1474, 2011. 

24. Guoping Zeng. On the confusion matrix in credit scoring and its analytical properties. Communications in Statistics-Theory 
and Methods, 49(9):2080–2093, 2020. 

 

Pg. 45



Design for global challenges. 
Communicating emergencies for behavioral change through 

disruptive technologies. 
Ami Liçaja, Eleonora D’Ascenzib 

a Research Fellow at Design for Sustainability Lab, University of Architecture of Florence, Italy 
b PhD Candidate at Design for Sustainability Lab, University of Architecture of Florence, Italy 

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.  

It is 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.

Keywords: 
Innovation Readiness, Facilitating Conditions, Theoretical Framework, Conceptual Framework, The Unified 
Theory of Acceptance. 
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