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105 ® Prospects for Employing Green Technology in Reconstructing Destroyed Housing
Units in the Gaza Strip after the 2023 — 2025 War; Mohammed Hassan Jaber Abu

Sabha (Islamic University of Gaza)
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Challenges of Zoom-Based Education in the Post-Al-Aqsa Era

(51 5001« olsns gusn crlell Dbl Aralsr) £ oo s
Dr. Tarek Turki (University of Djillali Liabes, Sidi Bel Abbes, Algeria)

Summary:

Recently, significant obstacles have emerged in the Palestinian education sector, particularly in Gaza, which
is currently facing challenges in the aftermath of the Al-Aqgsa flood. These challenges have necessitated new
approaches and methods, requiring a re-evaluation of higher education curricula to align with the demands of
modern e-learning, which relies heavily on the internet. This includes technologies such as remote
conferencing via Zoom, enabling the education system to contribute to the reconstruction of schools and
universities and to be prepared to deliver education to all areas, especially remote ones, as well as to ensure the

continuation of the educational process in the event of any emergency or aggression.

Given the social, economic, technical, and technological challenges hindering the implementation of
distance learning in Gaza, and following the international scientific conference entitled "From the Heart of
Destruction to Recovery and Reconstruction,” | decided to address the following questions: In light of modern
technology and the aftermath of the Great March of Return, what are the most significant challenges facing
Zoom technology in implementing distance learning in Gaza? Is Zoom (distance learning) an effective and
efficient technology that aligns with the realities of the higher education system in Palestine? What other
effective solutions could contribute to reshaping higher education in particular, and to the reconstruction of

Gazan society in general?

Keywords: Higher education, Zoom technology, e-learning, challenges, educational curricula, effective

solutions
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Digital Transformation in Education at the Islamic University of Gaza and Its Role in Academic
Recovery and Institutional Sustainability: A Qualitative Case Study
(832 — oo 19,590 A5 A puta yaio b Jlos s @3L8) s> abasas Jole olay) -
Dr. Iman Adel Mustafa Herzalla (Acting Deputy Director of a UNRWA school, Palestine - Gaza)

Abstract:

This study aimed to explore the transition to digital education at the Islamic University of Gaza and
to analyze its role in supporting academic recovery and building institutional sustainability in a context
of destruction and instability. The study adopted a qualitative approach using a case study design. The
sample consisted of 12 participants, including academic leaders, faculty members, and staff working in
e-learning and information technology units. Data were collected through semi-structured interviews
and an analysis of selected digital services, and were analyzed using thematic analysis. The findings
revealed that the shift to digital education was an institutional, crisis-driven response that contributed
to ensuring the continuity of the educational process and supporting academic recovery at a functional
level, despite significant technical, psychological, and organizational challenges. The results also
indicated that achieving institutional sustainability in digital education requires a shift from
emergency management toward long-term strategic planning, enhanced digital governance, and

sustained institutional capacity building.

Keywords: Digital education, academic recovery, institutional sustainability, higher education, Gaza.
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The effectiveness of educational technology in teaching students with physical disabilities in the
lower grades of Hebron government schools from the perspective of resource room teachers.
(Clasadd ( Jelsell colaidly 201 8y139) Fydgal G3le Mguzme .
Dr. Majdoleen Mazen Abu Sharkh (Ministry of Education, Hebron, Palestine)

Abstract:

Objectives: The study aimed to identify the effectiveness of educational technology in teaching students with
physical disabilities in the lower grades of Hebron government schools from the perspective of resource room teachers.

Methodology: To achieve the study’s objective, the researcher followed the descriptive qualitative approach using
the interview. The study community consisted of all resource room teachers in the lower primary grades in Hebron
government schools, numbering (26) male and female teachers, where (13) of them were interviewed randomly.

Results:

1. The study results showed that the effectiveness of educational technology in teaching students with physical
disabilities in the lower grades of Hebron government schools was 84%, due to its ability to stimulate students'
motivation and interest in the educational material.

2. The study results indicated that the most important obstacle to the effectiveness of educational technology in
teaching students with physical disabilities in the lower grades in Hebron government schools was (76%), which is the
lack of assistive devices and technologies that suit the physical needs of students.

3. The results also showed that the most important ways to develop the effectiveness of educational technology in
teaching students with physical disabilities in the lower grades in Hebron government schools was (84%), and this is
through designing a flexible educational environment that takes into account their needs.

4. The results of the study showed that the proposed programs for teaching students with physical disabilities in the
lower grades in Hebron government schools were (92%) and were achieved through the use of motor and therapeutic
support programs such as physical and occupational therapy in schools.

5. The study results showed that the proposed recommendations for using educational technology in teaching
students with physical disabilities in the lower grades in Hebron government schools were (92%), and this is achieved
by creating a safe and accessible classroom environment that takes into account the student’s movement and provides
easy access to devices.

Conclusion: The researcher's most important recommendations include: training teachers to use appropriate
educational technology for people with physical disabilities, and constantly updating their knowledge.

Keywords: Educational technology, physical disability, Hebron city.
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Abstract:

This study examines the impact of wars and conflicts on higher education in Palestine, with a focus on brain
drain and the loss of academic expertise. Using a qualitative descriptive approach, the research analyzes the
challenges faced by universities and academic institutions under armed conflicts, including the departure of
experienced faculty and its effects on education quality and institutional sustainability. Findings indicate that
conflicts not only undermine the ability of universities to deliver high-quality education but also threaten
human capital development and widen gaps in knowledge and innovation. The study emphasizes the need for
policies that protect academic staff and foster supportive educational environments to ensure higher education

continues to drive societal development.

Keywords: Brain Drain, Loss of Expertise, Higher Education, Conflicts, Palestine.
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Prospects for Employing Green Technology in Reconstructing Destroyed Housing Units
in the Gaza Strip after the 2023 — 2025 War
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1 This paper is derived from a master’s thesis conducted in the Gaza Strip, which examined green technology applications in the

reconstruction of destroyed housing units after the 2023—-2025 war.
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Abstract:

The Gaza Strip has endured recurrent conflicts that have led to extensive destruction of housing units and
created an urgent need for sustainable reconstruction approaches. Traditional reconstruction methods remain
largely resource- and energy-intensive, offering limited scope for long-term resilience. This paper, derived
from a master’s thesis conducted in Gaza, examines the prospects for employing green technology in the
reconstruction of destroyed housing units after the 2023—2025 war. A quantitative, descriptive—analytical
methodology was adopted, using a structured questionnaire distributed to 120 professionals involved in
reconstruction, of which 109 valid responses were obtained (a 91% response rate). The findings indicate a
moderate overall level of green technology use, with relatively higher application of solar energy systems and
basic energy-efficiency measures, and limited adoption of advanced and integrated green solutions. The results
also highlight key challenges, particularly financial constraints, technical and institutional barriers, and the
impacts of political and security instability, alongside promising opportunities related to international support,
local renewable resources, and growing academic engagement with sustainability. The paper proposes
practical measures, including financial and legislative incentives, capacity-building programmes, and pilot

green housing projects, to advance sustainable, green-oriented reconstruction in the Gaza Strip.

Keywords: Green Technology; Housing Reconstruction; Sustainable Recovery; Gaza Strip; Post-War

Reconstruction; Resilience.

1 Introduction:

Post-conflict reconstruction in urban areas presents a unique opportunity not only to rebuild physical
structures but also to enhance resilience, sustainability, and social well-being (Amaratunga & Haigh, 2011). The
Gaza Strip, a densely populated and conflict-affected territory, has witnessed recurrent wars and military
escalations that have resulted in severe damage to housing and infrastructure, most recently during the 2023—
2025 war. Conventional reconstruction approaches, which typically prioritise rapid rebuilding using traditional
materials and designs, have often proved environmentally and economically unsustainable, perpetuating a
cycle of vulnerability and repeated loss (Kothari & Pathak, 2021; Lyu, 2025). This context underscores the need
for reconstruction models that combine the urgency of providing shelter with long-term sustainability and

resilience.

Green technology, encompassing resource-efficient materials, renewable energy systems, and sustainable
design practices, offers a promising framework for addressing these challenges (Welsh—Huggins & Liel, 2014).

Its adoption can reduce the environmental footprint of reconstruction, lower long-term operating costs for
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households, and enhance the ability of housing units to withstand future shocks. However, integrating green
technology in a resource-scarce and politically constrained environment like Gaza is fraught with obstacles,
including financial limitations, institutional weaknesses, and restrictions on the entry of materials and expertise

(Barakat et al., 2020; Milton et al., 2024).

This paper, derived from a master’s thesis conducted in the Gaza Strip, examines the current level of green
technology use in the reconstruction of destroyed housing units after the 2023—2025 war and identifies the
main challenges, opportunities, and practical measures that can support the transition towards greener
reconstruction pathways. By analysing the views of engineers, project managers, and other professionals
involved in reconstruction, the study provides an empirical snapshot of how green practices are currently being
applied, where the key obstacles lie, and what entry points exist for scaling up sustainable solutions (Enshassi
et al., 2017). The findings aim to inform policymakers, donors, and local stakeholders who are seeking

evidence-based strategies to promote resilient, environmentally responsible housing reconstruction in Gaza.

The research problem is that current reconstruction efforts for destroyed housing units in the Gaza Strip still
rely predominantly on traditional construction methods that are highly resource- and energy-intensive, with
only limited integration of green technologies and applications into reconstruction projects, despite the
environmental and human potentials that could enable Gaza to become a pioneering model of post-war green
reconstruction. Accordingly, the main research question is: What are the prospects for employing green
technology in the reconstruction of destroyed housing units in the Gaza Strip after the 2023—2025 war,
in light of the current level of use, existing challenges, available opportunities, and practical proposals

for sustainable reconstruction?
To address this question, the study pursues the following specific objectives:

1. To assess the current level of use of green technology in reconstruction projects of destroyed housing units

in the Gaza Strip after the 2023—2025 war.

2. To identify the key challenges that hinder the employment of green technology in housing reconstruction

projects.

3. Toexplore the available opportunities that can support the integration of green technology within recovery

and reconstruction efforts in the Strip.

4. To propose a set of practical mechanisms and approaches to promote green reconstruction of destroyed

housing units in line with the specific context and developmental needs of Gaza.

The scientific significance of this study lies in its contribution to enriching the literature on post-war

reconstruction from a sustainability perspective by presenting an applied model based on field data from the
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Gaza Strip and focusing on housing units as a core component of community recovery. Its practical significance
lies in providing decision-makers, municipalities, ministries, and donor agencies with indicators and findings
that can inform the design of reconstruction policies and programmes that adopt green technology as a
strategic option, in line with the conference’s vision of positioning higher education and scientific research as
a technological bridge for innovation and for building more sustainable Palestinian communities in the

post-war context.
2 Literature Review:
2.1 Theoretical Background: Green Technology and Post-War Reconstruction:

Green technology in the construction sector refers to a set of practices, materials, and systems that aim to
reduce environmental impacts, improve energy efficiency, and enhance the quality and durability of buildings
throughout their life cycle. In the context of housing reconstruction, green technology encompasses several
components, including sustainable and smart construction materials, high-efficiency thermal insulation,
passive design strategies that optimize natural lighting and ventilation, and the integration of renewable energy
systems such as photovoltaic panels. It also involves water management solutions, including rainwater
harvesting and greywater reuse, as well as solid waste management approaches that promote recycling and

reuse of construction and demolition waste.

Post-war reconstruction is not limited to rebuilding what was destroyed, but rather seeks to “build back
better” by addressing pre-existing structural, social, and environmental vulnerabilities and by enhancing
community resilience. The integration of green technology in this context offers an opportunity to transform
destroyed neighborhoods into more efficient, healthier, and safer urban environments, capable of
withstanding future shocks while reducing dependency on scarce resources such as electricity, potable water,
and imported construction materials. In the Gaza Strip, where repeated wars have compounded chronic
challenges related to blockade, resource scarcity, and infrastructure fragility, adopting green reconstruction
approaches can contribute to alleviating energy and water deficits, creating green jobs, and aligning local

reconstruction efforts with broader sustainable development objectives.
2.2 Sustainable reconstruction in post-disaster contexts:

Sustainable reconstruction after disasters is not merely about replacing what was lost; it is an opportunity
to rebuild better, stronger, and more sustainably by integrating environmental, social, and economic
considerations across all phases of recovery (Collier, 2007). In conflict-affected regions such as Gaza, this
approach is particularly vital, as it can address structural vulnerabilities, promote more equitable development,
and strengthen community resilience to future shocks (Auty, 2001; UNCTAD, 2020). Green reconstruction

offers significant environmental benefits by minimising waste, conserving natural resources, and reducing
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greenhouse gas emissions through the use of renewable energy, sustainable water management, and local or

recycled materials, thereby lowering the ecological footprint of rebuilding efforts.

Economically, although some green technologies may require higher upfrontinvestment, they often reduce
long-term operating costs by decreasing energy and water consumption and can stimulate local economies
through job creation in green industries, local manufacturing, and the attraction of environmentally oriented
investment. Socially and in terms of health, sustainable buildings provide healthier indoor environments with
better air quality and natural lighting, while participatory green projects can enhance community ownership,
empower marginalized groups, and improve psychological well-being in communities recovering from
trauma. These combined benefits underline the relevance of exploring how green technology can be

embedded in Gaza's housing reconstruction to support a more resilient and sustainable post-war future.
2.3 Challenges and opportunities for green reconstruction in conflict zones:

Integrating green technology into post-conflict reconstruction presents a complex mix of constraints and
prospects. Conflict zones are typically characterized by severely damaged infrastructure, disrupted supply
chains, limited access to resources, and shortages in technical capacity, challenges that are further compounded
by political instability, governance gaps, and security concerns (Besaiso, 2024; Barakat et al., 2020). Under such
conditions, the urgent need to provide shelter often overshadows long-term sustainability goals, leading to
rapid, conventional rebuilding that can exacerbate environmental degradation and lock communities into

cycles of vulnerability (Hilles, 2024).

At the same time, these contexts offer unique opportunities for innovation. Widespread destruction can
create a “tabularasa” forintroducing advanced, sustainable urban planning, while a strong desire to “build back
better” frequently emerges within affected communities, fostering aspirations for more resilient and
self-sufficient living environments (Amaratunga & Haigh, 2011). International humanitarian and development
organisations are increasingly prioritising environmental considerations, providing potential funding and
technical expertise to support green reconstruction (Muhaisen & Ahlbick, 2012; Droege et al,, 2018).
Moreover, the inherent scarcity and high cost of conventional resources in post-conflict settings can enhance
the long-term economic viability and attractiveness of green alternatives, making them a strategic choice rather

than a luxury (Kothari & Pathak, 2021).
2.4 Green technology in the context of the Gaza Strip

The Gaza Strip presents a particularly challenging yet compelling context for green reconstruction. The
prolonged Israeli blockade has severely restricted the entry of construction materials, leading to chronic

shortages and inflated prices, and pushing local actors to search for alternative solutions, such as the growing
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reliance on solar energy to cope with chronic electricity cuts. These initiatives, however, are often ad-hoc and

fragmented, lacking a comprehensive strategic framework that would allow green practices to be scaled up.

Previous studies on construction in Gaza have highlighted the urgent need for sustainable approaches in
light of environmental degradation, water scarcity, and an ongoing energy crisis, combined with high
population density and limited land resources (Muhaisen & Ahlback, 2012). Yet political fragmentation,
economic hardship, and recurrent conflicts have largely prevented the systematic adoption of green building
codes or the implementation of large-scale sustainable projects. This context underscores that, while the
principles of green technology are broadly applicable, their implementation in Gaza requires a nuanced
understanding of local constraints and opportunities, and calls for empirical research that can bridge the gap
between theoretical concepts and practical realities in order to develop effective, context-appropriate

reconstruction strategies.
3 Research Methodology:

This study adopted a quantitative, descriptive—analytical design to examine the prospects for employing
green technology in the reconstruction of destroyed housing units in the Gaza Strip after the 2023—2025 war.
This approach was appropriate for systematically capturing the perceptions and experiences of a relatively
large group of professionals involved in reconstruction, and for enabling statistical analysis to identify patterns

related to current practices, key challenges, and available opportunities.
3.1 Study population and sampling:

The target population comprised professionals actively engaged in construction and reconstruction
activities in the Gaza Strip, including civil engineers, architects, project managers, urban planners, and
environmental specialists working in governmental institutions, NGOs, private companies, and academic
bodies. Given the constrained and unstable context, a non-probability convenience sampling technique was
used, while efforts were made to ensure diversity across organizations and roles. A total of 120 questionnaires
were distributed and 109 valid responses were returned, yielding a response rate of 91%, which is considered

adequate for quantitative analysis and enhances the reliability of the findings.
3.2 Data collection instrument:

Astructured questionnaire was developed as the primary data collection tool, based on an extensive review
of literature on green building, sustainable reconstruction, and post-conflict development, as well as
consultations with local experts. The questionnaire included sections ondemographic and professional

information;

e current use of green technology in housing reconstruction;
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e challenges hindering its adoption;
e opportunities that could support its integration;
e and practical proposals and recommendations to promote green reconstruction in Gaza.

Most items were measured using a five-point Likert scale (from “strongly disagree” to “strongly agree” or
from “very low” to “very high"), which allowed for quantitative measurement and comparison across
dimensions. The questionnaire was administered in Arabic to ensure clarity and ease of understanding for

respondents.
3.3 Validity, reliability, and data analysis:

To ensure validity, the draft questionnaire was reviewed by a panel of academics and practitioners in civil
engineering, environmental management, and reconstruction, and then piloted with a small group of
professionals, leading to refinements in wording and structure. Reliability was assessed using Cronbach’s Alpha
for the main dimensions, with coefficients exceeding the commonly accepted threshold of 0.70, indicating
satisfactory internal consistency. Data were analyzed using descriptive statistics—means, standard deviations,
and the Relative Importance Index—to rank items and identify priority areas, in addition to selected inferential
tests to explore differences in responses according to demographic and professional characteristics where

relevant.
3.4 Data analysis:

The collected data were coded and analyzed using the Statistical Package for the Social Sciences (SPSS).
Descriptive statistics, including means and standard deviations, were used to summaries respondents’
perceptions regarding the current use of green technologies, key challenges, opportunities, and proposed
measures. In addition, the Relative Importance Index (RIl) was calculated to rank the examined items and
dimensions according to their perceived importance, with values closer to 1 indicating higher priority. Where
relevant, selected inferential tests (such as t-tests and one-way ANOVA) were employed to explore differences

in responses between groups of respondents based on their demographic and professional characteristics.
4 Results and Discussion:
4.1 Current use of green technology in housing reconstruction

Table 4.1 summaries the current use of different types of green technology in the reconstruction of

destroyed housing units in the Gaza Strip.

Table (4. 1): Summary of Descriptive Statistic (Current Use of Green Technology in Reconstructing

Destroyed Housing Units in Gaza Strip)
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c ~
a -
No. Items 5 = = =
s | @ = | &
Types of Green Technology
A. Sustainable and Smart Materials 3.021 | 0.732 | 0.604 3

Use of recyclable construction materials such as recycled
1. 3174 | 1137 | 0.635 1
concrete or adobe bricks.

Use of VOC-free paints and insulations to maintain indoor air

2. 2.752 | 1.047 | 0.550 3
quality.
Use of fully recyclable building materials at the end of a
3. building's life, such as steel, aluminum, glass, and recycled | 3.138 | 1.142 | 0.628 2
plastic.
B. Renewable Energy Systems 2.916 | 0.640 | 0.583 | 5
4. Installation of solar panels to generate electricity. 4.257 | 0.985 | 0.851 1
5. Use of solar water heating systems. 4138 | 1.101 | 0.828 2

Dependence on small wind turbines for electricity
6. 1.936 | 0.955 | 0.387 4
generation in housing units.

Concentrated solar power, such as using mirrors or lenses to
7. 2422 | 1.219 | 0.484 3
focus sunlight for heating fluids and cooking.

Wave energy by converting surface wave motion into
8. 1.826 | 0.999 | 0.365 5
electricity.

C. Water Management Systems 3.009 | 0.775 | 0.602 4

Rainwater harvesting systems for reuse in irrigation,
9. 3.092 | 1.068 | 0.618 2
cleaning, or groundwater recharge.

Greywater recycling technologies for use in toilets or
10. 2.596 | 1.073 | 0.519 4
agriculture.

11. Installation of low-consumption faucets and toilets. 3.046 | 0.985 | 0.609 3

Water desalination systems: converting saline water into
12. 3.303 | 1.110 | 0.661 1
fresh water using technologies such as reverse osmosis.

D. Energy Efficiency Improvement 3.330 | 0.807 | 0.666 1

Use of double-glazed or triple-glazed windows with an
13. 2.789 | 1.063 | 0.558 4
insulating air or gas layer (such as argon).
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No. Items

Mean
STD
RII
Rank

Installation of innovative thermal insulation for walls and
14. 3.028 | 1.109 | 0.606 3
roofs to reduce heat transfer.

Dependence on energy-efficient home appliances such as
15. 4184 | 0964 | 0.837 1
LED lights and energy-rated devices.

Smart lighting systems such as motion and natural light
16. 3.321 | 0.971 | 0.664 2
sensors for automatic lighting control.

E. Natural Ventilation and Cooling 3.067 | 0.882 | 0.613 2

Designing and orienting housing units to enable natural
17. 3.358 | 1.005 | 0.672 1
airflow and reduce air conditioning needs.

Use of cool roofs with reflective materials to reduce heat
18. 3147 | 1112 | 0.629 2
absorption inside buildings.

Use of green roofs (covering rooftops with plants and soil) to
19. 2.706 | 1.048 | 0.541 4
absorb heat and provide natural insulation.

Improving wall design by using double walls with an air ga
20. P 8 snoY 5 82p 3.055 | 1129 | 0.611 3
to reduce heat transfer.

F. Waste Management Systems 2.878 | 0.805 | 0.576 6

Establishing small organic waste treatment plants to convert
21. 2.651 | 1.022 | 0.530 2
waste into compost.

Technologies for direct household waste recycling at
22. construction sites, categorizing waste into organic, plastic, 2.606 | 1.037 | 0.521 3

paper, metal, and glass.

Reusing construction and demolition waste such as concrete
23. and bricks, crushing and repurposing them as road bases or | 3.376 | 1.112 | 0.675 1

components in new concrete.

G. 3D Printing 1.936 | 0.984 | 0.387 8

Using 3D printing technology to construct layered structures
24. (housing units) with large 3D printers at lower costs and eco- | 1.936 | 0.984 | 0.387 1

friendly materials

H. Smart Energy Control 2.578 | 1.116 | 0.516 7

1Soeadl Jgll je350dL ols- dus
2026 3l — daliuwe Gilaaions slog HSMW I 9SS sz Jladl udaidl " jlas Yl Balely Gl J) Hlodl B (ye"



2026 (ojlo - 49 saall - yie S aladl — &l paipl| Jloel GlS Aludes s olall Emll iz 3850

No. Items

Mean
STD
RII
Rank

Smart home systems that enhance energy efficiency, such as
25. 2578 | 1.116 | 0.516 1
controlling lighting and heating via mobile applications

Total degree for all items 2.977 | 0.568 | 0.595

STD: Standard deviation RII: Relative Importance Index

The overall mean score of 2.98 (RII =0.595) indicates a moderate but uneven level of integration, with clear
differences between technology categories. Energy-related measures occupy the highest positions: the “Energy
Efficiency Improvement” category ranked first (mean = 3.33, RIl = 0.666), followed by “Natural Ventilation and
Cooling” (mean =3.07, RIl =0.613). Within these, energy-efficient appliances such as LED lighting (RIl = 0.837)
and the installation of solar panels (RIl = 0.851) achieved the highest individual scores, reflecting a strong
preference for solutions that directly address Gaza’s chronic electricity shortage and offerimmediate savings in

operating costs.

By contrast, more capital-intensive or technically demanding options recorded much lower levels of use.
High-performance glazing (RIl =0.558) and green roofs (RIl = 0.541) were rated only at a moderate level, while
advanced or emerging technologies such as 3D printing (RIl = 0.387) and smart energy control systems (RIl =
0.516) ranked last among all categories. Sustainable and smart materials (RIl = 0.604) and water management
systems (RIl = 0.602) occupy a middle position, with relatively higher scores for practices that reuse
construction and demolition waste (RIl = 0.675) and apply water desalination systems (RII = 0.661), indicating
growing recognition of solutions that respond simultaneously to material shortages, debris accumulation, and

water scarcity.

Overall, the pattern of results suggests that current applications of green technology in Gaza are driven
primarily by necessity and feasibility: stakeholders tend to priorities proven, accessible measures that respond
to urgent energy and water crises, while the uptake of more advanced or experimental technologies remains

limited due to cost, technical, and logistical constraints.
4.2 Challenges to integrating green technology

Table 4.2 shows a high level of agreement among respondents regarding the main barriers to integrating
green technology in the reconstruction of destroyed housing units, with an overall mean of 4.09 and RIl of

0.818, indicating that these challenges are perceived as very significant.
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Table (4. 2): Summary of Descriptive Statistic (Challenges to Integrating Green Technology in the

Reconstruction of Destroyed Housing Units in Gaza Strip to Achieve Sustainability)

c ~
a _
No. | Items e = = =
> zZ = &

Lack of funding and high costs: The blockade and economic

1. restrictions increase import costs and hinder investments in | 4.440 | 0.810 | 0.888 1
green technology.
Lack of local expertise: Weak technical skills create

2. challenges in designing and maintaining environmental | 3.835 0.799 0.767 8
technologies.
Poor coordination between parties: Lack of collaboration

3. between government, private sector, and international | 3.973 0.833 0.795 6

entities results in conflicting priorities and wasted resources.

Lack of government support and clear policies: Insufficient
supportive programs and regulations slow down the
4. 4.248 0.807 0.850 3
adoption of green technology and reduce investment

confidence.

Lack of awareness: Insufficient understanding of the benefits
5. 3.881 0.940 0.776 7
of green technology reduces demand and interest.

Scarcity of raw materials and infrastructure: Dependence on
imported materials at high costs and the absence of
6. 4.220 0.832 0.844 4
sustainable energy networks hinder green technology

adoption.

Security instability: Tensions and wars disrupt sustainable
7. 4.367 0.824 0.873 2
projectimplementation.

Safety measures: Weak safety protocols lead to accidents
8. 3.780 0.994 0.756 9
during installation or operation of technologies.
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c ~
a _
No. | Items 5 = = S
> zZ = &
Neglect of environmental standards by companies: Many
9. companies focus on quick profit without adhering to | 4.055 0.941 0.811 5
environmental standards.
Total degree for all items 4.089 | 0.588 | 0.818 -

STD: Standard deviation RII: Relative Importance Index

The highest-ranked obstacles are “Lack of funding and high costs” (RIl = 0.888) and “Security instability”
(RIl = 0.873), reflecting the combined effects of blockade, economic restrictions, and recurrent wars, which
increase the cost of imported materials, deter investment, and push stakeholders to priorities basic

reconstruction over more advanced green solutions.

Institutional and structural issues also feature prominently: “Lack of government support and clear policies”
(RII'=0.850) and “Scarcity of raw materials and infrastructure” (RIl = 0.844) occupy the third and fourth ranks,
emphasizing the absence of a supportive regulatory framework and reliable supply chains needed to
mainstream green practices. In comparison, challenges related to technical capacity and awareness—such as
“Lack of local expertise” (RIl = 0.767) and “Lack of awareness” (RIl = 0.776)—are rated slightly lower,
suggesting that even if knowledge and skills were improved, structural financial, political, and security
constraints would still constitute the primary impediments. Overall, the results indicate that the main obstacles
to green technology integration in Gaza are not predominantly technical, but are rooted in the broader
political-economic context, making policy reform, funding mechanisms, and improved governance essential

preconditions for advancing sustainable reconstruction.
4.3 Opportunities for integrating green technology:

Table 4.3 summaries the main opportunities that could support the integration of green technology in the
reconstruction of destroyed housing units, with an overall Rll of 0.695, indicating a moderately high level of

perceived potential.
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Table (4. 3): Summary of Descriptive Statistic (Opportunities Supporting the Integrating Green Technology

in the Reconstruction of Destroyed Housing Units in Gaza Strip to Achieve Sustainability.)

c -~
o —
No. | Items g = = S
> zZ = &
Support from international organizations: Providing funding
1. | and expertise accelerates the sustainable implementation of | 3.330 | 1.233 | 0.666 2

green projects.

Renewable local resources: Utilizing solar and wind energy
2. 3.266 1.160 0.653 4
reduces reliance on imports and lowers costs.

Academic collaboration: Partnerships with universities
3. 3.275 1.138 0.655 3
provide research and training to develop suitable solutions.

Affordable financing: Grants and concessional loans support
4. 3.248 1.233 0.650 5
projectimplementation and reduce financial burdens.

Growing market: Increased demand for renewable energy
5. 3.477 1.042 0.695 1
boosts local production and creates job opportunities.

Total degree for all items -

STD: Standard deviation RII: Relative Importance Index

The highest-ranked opportunity is the “Growing market” for renewable energy and green solutions (RIl =
0.695), reflecting respondents’ belief that chronic shortages of electricity and other resources in Gaza are
generating strong, demand-driven incentives for adopting technologies such as solar energy and efficient
appliances. “Support from international organizations” (Rl = 0.666) occupies the second rank, underlining the

crucial role of external funding and technical assistance in overcoming local financial and capacity constraints.

Other opportunities—including “Academic collaboration” (RIl = 0.655), “Renewable local resources” (R
= 0.653), and “Affordable financing” (RIl = 0.650)—are also viewed positively, though with slightly lower
scores, suggesting that stakeholders see them as important but not yet fully activated or easily accessible. Taken
together, these results indicate that the most promising pathways for advancing green technology in Gaza lie

in leveraging the organic growth of the local renewable-energy market and coupling it with sustained
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international support, while further strengthening the roles of universities and tailored financing mechanisms

to consolidate and scale up green reconstruction initiatives.
4.4 Proposals for enhancing green technology integration:

As shown in Table 4.4, respondents expressed strong support for all proposed measures to enhance green
technology integration, with a high overall mean of 4.17 and RIl of 0.834, indicating clear priorities for future

action.

Table (4. 4): Summary of Descriptive Statistic (Proposals for Integrating Green Technology in the

Reconstruction of Destroyed Housing Units in Gaza Strip to Achieve Sustainability)

c -~
No. Items ] =] = c
o =
p 2 ~ &
Investment and legislative incentives: Providing tax exemptions and
1. incentive programs for investors with policies that support green | 4.284 0.783 0.857 2
investment.
Infrastructure development: Establishing smart networks, recycling
2. centers, and facilities that support environmental projects for | 3.973 0.907 0.795 6
sustainability.
Academic and research partnerships: Collaborating with universities to
3. establish research centers for developing low-cost green solutions suitable | 4.184 0.915 0.837 3

for local conditions.

Joint funding pool: Establishing a fund to support small and medium-sized
4. 4.083 0.873 0.817 5
projects based on green technology.

Awareness campaigns and feasibility studies: Organizing educational
5. campaigns on the benefits of green technology and preparing studies to | 4.119 0.930 0.824 4

support investors' decisions.

Regional and international cooperation: Building partnerships to transfer
6. knowledge and use smart technologies to enhance energy efficiency and | 4.385 0.849 0.877 1

resource management.

Total degree for all items 4.171 0.684 0.834 -

STD: Standard deviation RII: Relative Importance Index

The highest-ranked proposal is “Regional and international cooperation” (RIl = 0.877), reflecting the

widespread perception that overcoming Gaza’s severe financial, technical, and political constraints requires
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robust external partnerships to transfer knowledge, technologies, and funding. “Investment and legislative
incentives” (RIl = 0.857) are ranked second, highlighting the need for tax exemptions, supportive regulations,
and targeted programmes that can attract and de-risk green investments and directly address the key barriers

of limited funding and weak governmental support.

“Academic and research partnerships” (RIl = 0.837) and “Awareness campaigns and feasibility studies” (RII
=0.824) also receive strong backing, underscoring the importance of developing locally appropriate, low-cost
solutions and building societal acceptance of green practices through education and evidence-based planning.
Although “Infrastructure development” records the lowest RIl (0.795), it still lies within a high-agreement
range, suggesting that stakeholders view large-scale infrastructure—such as smart networks and recycling
centres—as essential, but more difficult to implement in the short term than policy, cooperation, and
capacity-building measures. Overall, the results point to a strategic sequencing in which international and
regional cooperation, supportive legislation, and knowledge-oriented initiatives create the enabling
environment needed to gradually expand green infrastructure and mainstream sustainable reconstruction

across the Gaza Strip.
4.5 Hypothesis testing: influence of demographic factors:

To examine whether stakeholder perceptions of green technology integration differ according to personal

and professional characteristics, the following hypothesis was tested:

H1: There is a statistically significant relationship between respondents’ demographic profiles (gender,
educational qualification, age, years of work experience, job position, and type of organization) and their

opinions on the prospects of using green technology in post-war reconstruction in Gaza.

Independent-samples t-tests and one-way ANOVA were applied to compare mean scores across the main
dimensions of the study for each demographic variable. In all cases, the calculated p-values exceeded the 0.05
significance level, indicating that no statistically significant differences exist between groups. Accordingly, the

alternative hypothesis (H1) is rejected, and the null hypothesis of no differences is accepted.

This result suggests that demographic factors do not substantially influence professionals’ views on the
current use of green technology, the challenges hindering its integration, the available opportunities, or the
proposed measures to enhance its adoption. The high degree of convergence in responses points to a broad
consensus across different categories of practitioners, implying that policies and strategies aimed at promoting
green reconstruction in Gaza are likely to receive wide support without requiring extensive differentiation

between demographic groups.
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4.6 Discussion of findings:

The findings of this study highlight that the integration of green technology in the reconstruction of
destroyed housing units in the Gaza Strip is currently moderate in extent but highly constrained by
structural factors. On the one hand, stakeholders show a clear tendency to priorities practical, immediately
beneficial solutions—such as solar energy systems and basic energy-efficiency measures—that respond
directly to chronic energy shortages and can be implemented with relatively limited technical requirements.
On the other hand, more advanced or capital-intensive technologies, including 3D printing, smart energy
control systems, and high-performance building envelopes, remain marginal, reflecting the combined impact

of high costs, limited technical capacity, and the unstable political and security environment.

The analysis of challenges and opportunities further demonstrates that the main obstacles to green
reconstruction in Gaza are rooted in funding shortages, blockade-related restrictions, weak institutional
frameworks, and recurrent security instability, rather than in a lack of awareness or professional interest. At the
same time, respondents identify a growing local market for renewable energy, increasing international
attention to sustainability, and the potential role of universities and research centers as key levers for change.
The absence of significant differences across demographic groups reinforces the picture of a broad professional
consensus on both the urgency of adopting greener approaches and the types of interventions required—
namely, stronger regional and international cooperation, supportive legislation and incentives, and targeted
capacity-building measures to enable a gradual but systematic transition towards sustainable, green-oriented

reconstruction in the Gaza Strip.
5 Conclusion:

This study investigated the prospects for integrating green technology into the post-war reconstruction of
destroyed housing units in the Gaza Strip, a context defined by severe political, economic, and environmental
constraints. The findings show that green practices are beginning to emerge but remain fragmented and largely
driven by urgent needs—particularly the electricity crisis—rather than by a coherent policy framework.
Security instability, funding shortages, blockade-related restrictions, and weak governance structures
constitute the most critical barriers, whereas technical knowledge and awareness, although important, are

comparatively less decisive.

The results underline a clear hierarchy of prerequisites for successful green integration: basic stability,
followed by strong international partnerships and economically viable funding mechanisms, and then
supportive national policies and regulations. Only within such an enabling environment can existing
opportunities—such as the growing market for renewable energy and the presence of active academic

institutions—be fully leveraged. In this sense, “building back better” in Gaza is not merely a technical choice
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but depends on addressing foundational structural constraints so that current ad-hoc applications of green

technology can evolve into a systematic, resilient, and genuinely sustainable reconstruction pathway.
5.1 Recommendations for action:

Based on the study’s findings that the main obstacles are structural rather than purely technical, the

following strategic actions are recommended:
1. Establish a supportive policy and governance framework:

Governmental bodies, in cooperation with international partners, should develop a clear legal and
regulatory framework for green construction, including updated building codes that mandate minimum
sustainability criteria and offer tax exemptions and streamlined approvals for projects adopting green

technologies. This directly addresses the challenges of limited governmental support and funding.
2. Strengthen international and regional cooperation:

International and humanitarian organizations should design structured programmes for knowledge
transfer and capacity-building, linking local professional bodies with international experts through joint
projects, technical workshops, and technology-transfer initiatives. This responds to the strong support
expressed by stakeholders for regional and international cooperation as the leading proposal for moving

forward.
3. Develop accessible financial mechanisms:

Donors and development agencies should introduce targeted green-finance instruments—such as
concessional loans, grants, and public—private partnership schemes—aimed at overcoming high upfront

costs, with priority for high-impact technologies like solar energy systems and efficient building components.
4. Foster local capacity and public awareness:

Universities, research centers, and professional syndicates should lead efforts to build local technical
capacity and community awareness by establishing specialized research units, developing context-appropriate
low-cost solutions, and implementing awareness campaigns and feasibility studies that demonstrate the

benefits and practicality of green reconstruction.

By focusing on these four pillars—policy, partnerships, finance, and capacity—stakeholders can address
root challenges and create an enabling environment for the systematic and successful integration of green

technology in Gaza’s reconstruction efforts.
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5.2 Limitations and future research:

This study is based on the perceptions of professionals working in the Gaza Strip during an ongoing crisis,
which gives it strong contextual relevance but limits the generalizability of its findings to other post-conflict

settings. Future research could extend this work in three main directions:
1. Economic and financial viability:

Conduct detailed cost—benefit analyses of specific green technologies under conflict-affected conditions,
and design and test innovative financing models—such as microfinance schemes or green bonds—adapted

to regions under blockade.
2. Socio-technical integration and acceptance:

Implement longitudinal studies to track the long-term environmental and social impacts of green
reconstruction projects, alongside deeper investigations into community perceptions and cultural acceptance

to ensure that adopted technologies are socially embedded and sustainable.
3. Policy and technological innovation:

Undertake comparative analyses of policy frameworks in different post-conflict contexts to identify best
practices for enforceable green building regulations, and explore resilient, low-cost technologies such as
decentralized renewable-energy microgrids and the use of smart tools (e.g., loT, BIM) for optimizing resource

management in constrained environments.
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