DOl : https://doi.org/10.56452/7-12-40

ISSN: 0974-5823 \Vol. 7 No. 12 December, 2022

International Journal of Mechanical Engineering

Collaborate to Generate a more Sustainable and Smart
New Capital City

Reham Eldessuky Hamed Ayah Mohamed Ramadan

Assoc.Prof. Beni-Suef University, Architecture  Lecturer, architecture department at the
Dep., Faculty of Engineering, Beni Suef, modern academy Engineering and
Egypt. Technology

Email: Reham011299@eng.bsu.edu.eg, Ayahezzat54@gmail.com
R_dessuky@yahoo.com,

Dr.reham@aucegypt.edu

Abstract: Egypt, like other countries around the world, is currently working on sustainable smart cities. Additionally,
the global trend is towards integrating smart architecture with environmentally sustainable communities to combat
climate change, reduce pollution, maintain ecological balance, and meet the needs of a healthy and comfortable life.
The study focuses on the fundamentals of transforming cities into sustainable smart cities, which significantly affect
real estate investment in light of the current global economic and environmental conditions. The Egyptian architectural
community currently divides into supporters and opponents of the concepts of designing the new capital, which
requires an objective analysis of the development possibilities of the existing situation and recommendations for the
parts in the progress of the emerging new capital. The study is about the new capital and, particularly, the existing
cooperation to develop recommendations to achieve a sustainable smart city while respecting the existing
determinants. Moreover, a special focus on sustainable development measures will improve the environmental quality
of the city.

Keywords: Smart sustainable city, Egypt New Capital, Declared Architectural VVocabulary, Sustainable Development
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1. Introduction

Smart, environmentally sustainable cities are becoming increasingly common in the building field as people
become more aware of climate change and the environmental consequences of building operations [1].
According to the literature, the majority of sustainable efforts focus on green and ecosystems concepts,
which requires examining current green building developments to take sustainability goals to the next level.
The aforementioned are going to be accomplished by assessing the current situation of buildings, activating
them to be environmentally friendly towards green, sustainable cities, and transforming cities into
environmentally conscious communities and cities within a broader framework [2]. As a result, greater
collaborative efforts are needed to promote balance and sustainable environmental development in new
cities and capitals. The architectural approach is currently turning to the biophilic and biomimicry
architecture concepts as a way to establish a harmonious relationship between nature, humanity, and
architecture. By reviewing the previous literature, architects seek to link the internal environment of the
building and the city with the natural environment, as the world has become in need of environmentally
friendly cities, by expanding the methods of sustainability in design and approaching the foundations of
design on an architectural and urban scale.

Climate change, as well as the water and energy crises, have led to the development of ecological buildings
and sustainable structures as a response to the global environmental crisis. Green building is a relatively
new concept in Egypt, but it has gained a lot of attention and acceptance on a global and regional level. The
main objective is to focus on smart city approaches and briefly discuss the changes formulated to make the
city more sustainable. Smart and environmentally sustainable cities have characteristics such as
technologically advanced infrastructure, environmental protection plans, efficient and functional public
transportation, city plans that are comfortable and advanced in nature, and residents with disabilities who
can live and work in the city and make the most of its resources [3]. Climate change and ecosystem
imbalances make our world more vulnerable to various environmental consequences. The population is
increasingly concerned about the Earth's ability to deal with the negative effects of greenhouse gas
emissions, global warming, pollution, natural resource depletion, land use, energy use, and waste
generation. This requires reaching methods for understanding and evaluating sustainable architecture in

Copyrights @Kalahari Journals Vol.7 No.12 (December, 2022)
International Journal of Mechanical Engineering
396


mailto:R_dessuky@yahoo.com

DOl : https://doi.org/10.56452/7-12-40

new capitals based on the effect of applying the principles of sustainability on simulating urban landscapes
and the surrounding natural environment.

The architectural concepts of the new city rely on research to verify that they meet the patterns and standards
required to reach a strategy for designing and evaluating cities and simulating nature to achieve
sustainability, quality of life, and power conservation, alongside developing the successful revenue of the
population and the city. Such evaluation necessitates evaluating the current situation objectively without
praise or attack to reach performance and dependence rates and monitor adaptation to the environment to
boost an individual's standard of daily life and Well-being in general.

2. Sustainable Smart Cities Characteristics

Sustainable green urbanization entails a set of guidelines and procedures dependent on performance
strategy, strengthening circumstances for the future, saving presented resources, and decreasing energy
usage. Instead of purely architectural and urban expediency thinking, sustainable development is the
application that works to improve performance. By creating resources for energy, water, and materials
without producing emissions in the life cycle of facilities and site selection for more effective design,
construction, operation, and maintenance [4]. The terms green architecture, environmental architecture,
and green buildings are synonyms for designing buildings that have less impact on disturbing the ecosystem
and life cycle. Smart cities have enormous contemporary advantages, along with many problems. An urban
area is considered smart when municipal operations and services, including medical facilities, educational
processes, transit tools, parking methods, and power lines, are all instances of services provided by the
government [5]. Infrastructure is also provided to supply data and interaction technology for greater
performance as well as ease of operation. A sustainable smart city is made up of various factors, as shown
in Fig 1. [6].
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Fig 1. Internal and External Smart City Individuals and Organizations

The following subsections discuss a few components that are common to the majority of sustainable smart

cities, as shown in Table 1.

Table 1. Smart Sustainable City Components
Smart Sustainable Energy
Every service necessitates the use of electricity. Diverse energy | Healthcare systems face many challenges in providing
sources that are either environmentally friendly or not. This | high-quality services at a lower cost. Currently, the
necessitates the availability of smart energy and assembly units, as | problems are exacerbated by population growth and the
well as consumer satisfaction and the conservation of renewable | spread of disease. The system includes patient demands,
energy [7]. overall services, and hospital and support solutions [8].
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3- The Egyptian New Urban Communities

Within the last 50 years, various governments have made decisions to create new urban communities to
control population growth. As a result, as illustrated in Fig 2, investments have been allocated to the

development of many new urban areas [9].

GC General Plan
1970 - 1990
¢ Great urban change in the GC
- From about 14.5 to 16 million in 1990.
* It is suggested to have about 4 million residents in related cities.
- Four of the new urban communities were built according to the plan
(targeting 2.75 million residents by 2000): The 6™ of October, the 10™ of
Ramadan, Obour and the 15% nfMay_

1950 1960 1970 1980

GC Urban Development Plan

1992 - 2000

¢ Continuing the 1982 plan.

+ Eight small communities were modified and gathered in one urban
community currently known as New Cairo, Shorouk and Badr.

* Number of targeted residents in new urban communities is expected to
reach 4 million residents in 2000.

20224

1990 2000

Cairo’s General Plan Project

1956 - 1990

¢ Prepared and formed after the 1952 Revolution.

* Six communities were proposed in the sub-urbans, two
of which were implemented: Helwan and Nasr City.

GC Urban Development Plan

1982 - 2000

* Correcting the estimates of the GC residents’ number
to be 16 million residents by 2000.

¢ Proposing the Ring Road.

¢ Proposing 8 new urban communities.

¢ Number of targeted residents in new urban

GC Long Term Urban Development Plan

1997 - 2022

¢ Continuing the 1992 plan.

¢ The GC residents’ number is estimated to reach
about 24 million residents by 2022.

* New urban communities are expected to contain
5.8 million residents.

communities is 900,000 hy 2000.

Source: GOPP - JICA

Fig 2. Historic Development for Establishing New Urban Communities
Because of supply and demand challenges, people moving to new communities as a whole are normally
much slower than expected. Likewise, the lack of a transportation network, the lack of services, and the
remoteness of workplaces from residences Therefore, most of the new urban communities did not succeed
in attracting the target number to relieve the main capital requirements. Fortunately, the principles and
frameworks for environmentally friendly smart cities, as well as the technologies implementation as well
as their influence on settlements are unclear. To transform into smart, sustainable cities, the academic
community and decision-makers must collaborate and participate. By adapting the current capabilities and
taking into account the global economic conditions to find out the actual problems for the possibility of
solution and development. Fig 3 shows the land allocation strategies in the New Urban communities in

Egypt.
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The new capital's urban development plan aims to create a multi-polar urban area and nodes, which needs
to support by the construction of new attractive centers and future urban development areas. Whereas the
zones between the core urban mass and the new communities, including deserts and lands, are considered
interstitial buffer zones, which control future urban growth. Fig 4 depicts the urban development pivot
strategy in the new capital.

Main Urban Mass

Downtown: Cultural, political and

financial hub
Helwan: Residential and industrial hub
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Source: GOPP, Governorates’ Reports

Fig 4. New Capital Urban Development Plan
The significance of sustainable smart cities comes from the use of digital technology to resolve
environmental and energy problems while simultaneously making citizens' lives more convenient.
Nevertheless, it persists generating problems with technology and components for the city networks. The
current situation of Egypt has many development challenges including population, economic, and spatial
challenges as shown in Fig 5.
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- Natural resources such as groundwater, oil,
and gas are in short supply.
- Impediments to increased foreign investment

- Impoverishment (22% of the inhabitance
lives in low-income) Human Development
Report 2010.

- Illiteracy (29.6% of the overall the and trade
population’s number according to the - Highly qualified labor is limited in
Human Development Report. availability

- According to the Central Agency for
Mobilization annual report, the rate of
joblessness is 10% of the job market.

- Inequalities in income, standard lives,
and services

- Within the next 40 years, the population
will nearly double.

- Credit availability is restricted.

- Customs procedures that are slow and
inefficient, as well as non-tariff trade barriers.
- Monopolies, a lack of regulation, poor
performance requirements, and unemployed
individuals are all challenges of a market
economic system.

1

- The population density around 5.7% of total
area; urban sprawl; and agricultural land loss
(more than 13,000 acres per year).

-Extent of land suitability for development.

- Huge areas of land for farming have been
lost.

-The growth of slums with deplorable
conditions for living.

-Traffic overloading, poor air quality, watel
emissions, and unproductive waste control.
-Assessing of current requirements.

-Spatial transforms in regional planning.

Fig 5. Egypt's Main Development Challenges

4- Egypt’s New Administrative Capital

A set of important and well-promoted proposals will serve as the basis for real estate marketing in the new
capital and attract customers. There will be a new leadership administrative district, an entertainment trade,
and a unique civic location [11]. The new capital has the potential to be an attractive connection between
Egypt's flourishing past and energetic future. Where targets focus on the challenges of the old capital to
establish a new city with more places to live, work, and invest. If completed as planned, it will address
crumbling infrastructure problems in the overcrowded ancient capital. The master plan for the future of
Egypt aims to build a universal city with advanced facilities, which opens up a variety of financial market
opportunities as well as a high level of luxury spending. Fig. 6 shows the master plan for the development

of the new capital.
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Fig 6. New Administrative Capital Master Plan Development.

For critical reasons, this location was chosen as an expansion of the current capital. It stretches from east
to west between the Cairo highways. Its locate located east of the ring road, near downtown, use and close
to the Red Sea as well as provides a logistical and strategic advantage, as shown in Fig 7[12].
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Fig 7. New Administrative Capital Transportation Master Plan.
According to the design company, the planning concept is based on the creation of a vegetated oasis
connecting the city's green axes, taking into account the natural environment and site topography, road
networks, and rain torrents. As shown in Fig 8, the rainwater drains were converted and treated to become
artificial lakes in the recreational axes, and a portion of them are responsible for the Green River's irrigation
operations. As a result, and according to the announcements ofthe design and implementation companies,
the concept of strategic planning is dependent on integrating the development of the site, road networks,
and real estate investment. Aside from the accessibility of numerous economic, commercial, and investment
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activities, such as central business areas, technological industries, sports activities, and specialized
institutions [13].

Establishing an ecological oasis connecting green axes

Growth Stages /

Fig 8. New Cairo’s Main Sectors Organize by and Land Usage.
To reflect the personality and distinction of the parts of the Green Axis, it is mediated by 12 green valleys
of varying lands, terrain, and activity. Each residential community valley integrates a mix of financial,
medium-sized, and high-quality amenities, as well as green, recreational, business, and therapeutic parts
[14]. The design companies always announce that the new capital will be a trendy, internationally
recognized Egyptian green city that reflects its personality within Egyptian character and civilization. As a
bridge for rebuilding their civilization and creating a new life for them, embodying their aspirations for an
acceptable life and quality through modern technologies, and the availability of integrated along with
contemporary transportation systems and facilities [15]. The approach of establishing a new capital stems
from the need to address the overcrowding and deterioration of services in the old capital. The number of
residents will grow from 18 million to 40 million by 2050 as the capital expands; it will be Egypt's first
smart, sustainable city, as iIIustrated_El Fig 9 [16].

Fig 9. New Administrative Capital Visualization Component Plan.
The project will be accomplished through the Ministry of Housing and the Dar Al-Handasah "consulting
workplace,”" The Ministry of Housing will own the lands around the green river, invest in them, and supply
the funding expected for executing the project. Sectors of the middle development axis, which includes
three sections depicted in Fig 10 and 11, are: The first section, "CP 01," is about 4 km. long and covers an

area of 375 acres, and it includes the Islamic Garden, the covered garden, the social club, the integrated spa,
lakes, and restaurants that mimic the surrounding environment. The second sector, "CP 02," is
approximately 3 km. long and 306 acres in size. It serves as a cultural and recreational hub. Parks, an
artwork park, a heritage park, a recreational games area, celebration squares, and an open theatre are all
part of it. The third sector, "CBD," is about 4 km. long and covers an area of 309 acres. It consists of The
Central Business District pen library, reading gardens, Central Square, restaurant area, sports club, and
entertainment squares for children. According to the findings, a multidisciplinary strategy should be
adopted to address several issues, including energy conservation, enhanced material utilization, material
consumption reduction, and pollution legislation. Numerous approaches to controlling and improving the
existing nature of building activities to make them less environmentally detrimental while maintaining the
valuable output of building activities. To obtain an affordable benefit from an environmentally Low-impact
construction process, the context practices implemented should be throughout the building process. Three
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major goals should be adopted to set up a system supporting profitable construction while maintaining the
values of long-term viability (social, ecological, and financial) [17].
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Fig 11. New Administrative Capital component plan.
5- Declared vocabulary for sustainability and intelligence

The Green River philosophy, based on the topography of the area, is compatible with Egypt's overall
ecosystem, which values the environment. The concept beyond the new capital was to rebuild the Nile as a
green axis in the middle of the desert, connecting all the surrounding areas, still considering the lifeline that
Egyptians had a history of living around it. Which required simulation to attract Egyptians to the new
administrative capital. As the axis extends a length of 25 m2 and has a total area of 5,000 hectares to grow
into one of the biggest national parks [19]. Central Park, extending along the city's outskirts, reflects the
local botanical environment, while also providing recreational opportunities for all residents. It is equipped
with modern facilities, communication systems, and intelligent transportation. It was also stated that the
capital will be a green space, where work has begun on one thousand acres of the Green River, which seem
to have the longest chains of gardens, as shown in Fig 12. Massive central gardens, freely accessible
theatres, artificial entertainment lakes, artistic and drawing lakes, library services, restaurants, food courts,
and greenery are all components of the green axis.
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Fig 12. The Green River Project Design Concept
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The Solar Cell Farm, aimed to enhance the small stations connected to the network to secure the subsequent
generations uniquely distributed from the stations installed in commercial, tourist, residential,
governmental, recreational, and investment facilities. As a result, technical assistance and consultations
providing as the qualification of cadres to construct 121 power stations in the manufacturing and local
industries sectors, covering the needs of various facilities with a total capacity of 9.8 megawatts. The
country, project will help Egypt achieve its 2030 vision for environmental community development, with
recommendations for diversifying power assets as well as promoting activated clean energy[20]. As a result,
Egypt will begin to establish emerging markets for this kind of technology, thereby creating new job
opportunities. It will account for around twenty percent of the overall electrical power, as a clean source to
gain benefits and count on green energy for cutting emissions. As an example of achieving environmental
sustainability for new cities in Egypt, Fig 13 depicts the integration of solar cells with the bus parking
shades and the green roofs of the facilities.

Fig 13. New Administrative Capital component plan.

According to the New Urban Communities Authority website, it will be a smart city with a central
administration and control center outfitted with smart facilities[21]. Construction and road management
systems, transportation administration, parking solutions, services for waste management, and mobile and
internet-based applications will be integrated for interaction with individuals and companies. Services
related to infrastructure include an optical fiber network and a standard cellular tower. Which requires
analysis and study to evaluate the green and technical performance of the existing part of the capital under
study [22].

6- Sustainable Performance: A Structure of Approaches and Methods

The new capital has many names Fig 14, including smart, green, energy-saving, sustainable, loving, and
carbon-free capital, and it represents a global trend to adapt to climate change and reduce pollution
emissions for future generations. The architectural community, divided into supporters and opponents,
requires an objective analysis of the development possibilities towards a smart sustainable city.
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Fig 14. New Capital Smart Sustainable Concept
The opinions of the architectural, urban, and environmental communities about the efficiency of the
performance of the new capital differ between proponents and opponents. This is due to the announcement
of the different development titles of the concept: smart, green, sustainable, and so on. In pursuit of critical
and objective solutions aimed at developing the current situation towards gradual access to sustainable
smart capital. A new capital must follow in the footsteps of sustainable smart cities by establishing a mutual
relationship between urban sustainability and architectural environmental intelligence characteristics. A
smart, sustainable city uses communications and information technologies for greater citizen satisfaction,
the efficiency of urban operations, and the performance of facilities and processes. Although simultaneously
guaranteeing the expectations of current and upcoming generations are encountered by closing capacity and
efficiency gaps, meeting economic, social, environmental, and cultural needs, and making cities more
receptive to breakthroughs and smart sustainable achievements. In pursuit of an objective analysis of the
current situation based on design and implementation, companies collaborate on the transformation of an
environmentally smart and sustainable city. Due to a lack of clear information and sustainable city
methodologies, the architectural community is debating the current state of the new capital. As a result, the
research methodology is based on several stages, including a comparison of city design concepts, a New
Capital SWOT analysis, adaptability dimensions of environmental assessment methods, a Comparative
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Analysis of the Adaptation of the Smart Green Building Rating System in the New Capital City, and
Architect's questionnaire results.

6.1- A Comparison between Cities Design Concepts and Strategies: Society is perplexed about the
distinction between sustainable and smart cities. Which requires comprehension of the difference between
architectural, environmental, and urban design concepts and strategies. Including all of the following:
Building Design, Urban Planning, Construction System, Mobility Services, Materials Resources,
Construction System, Indoor Comfort, Energy Consumption, Energy Applications, Waste Management,
and Water Management.

Table 2. Comparison of Architectural and Urban Design Concepts and Strategies

City Architectural
Concepts

Buildings Design
Urban Planning
Construction System
Mobility Services
Materials Resources
Construction System
Indoors Comfort
Energy Consumption
Energy Applications
Waste Management
Water Management

Present/Smart
City
Monitoring Systems
Smart Infrastructure
Smart Structure
Smart Green Services
Physical Change
Smart Structure
Techniques Integrations
Control Systems
Enhance Lifestyle
Efficient Recycling
Efficient Recycling

Present/Green
City
Passive Techniques
Greening per Capita
Low Emissions
Green Low Emissions
Environmental Friendly
Low Emissions
Environmental Quality
Indoors Comfort
Renewable Appliance
Reducing
Harvesting

Past /Classical

Future/ Digital
City
Integrated Data Systems
Integrated Network
Digital Fabrications
Integrated Systems I

Digital Responsive
Digital Fabrications I
|

City
Classic Details
Context Pattern
Traditional Structure
Traditional Services
Traditional Materials
Traditional Structure
Services Only
Inefficient Consumption
High Consumption
Basic Management
Basic Management

Network Management
Control Units
Digital Lifestyle
Efficient Systems

Efficient Systems

(GOOD HEALTH
AND WELL-BEING

DECENT WORK AND
ECONOMIC GROWTH
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CONSUMPTION
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City Architectural Principles

Adapt Climate Disruption Resilience

Clean Fresh Air Quality

Green Sustainable Economy

Energy Efficiency Conversation
Environmental Energy Control

Green Growth Development

Greening of Cities and Buildings

Citizens’ Health Coverage Defense
Information Communication Technology
Land Utilizations and Spatial Optimizations
Natural City Strategies Solutions
Environmental Impact Assessment
Community Effectiveness and Protection
Community Smart Skills

Smart Government Economy

Community Smart Life Style

Community Unity

Community Sustainable Development
Community Inclusive Architecture Planning
City Water/ Waste Superintendence

The smart, sustainable city employs intelligence to create a set of features that strengthen sustainability-
oriented possibilities while simultaneously concentrating on creating an equitable community and
upgrading the standard of our lives. This necessitates the incorporation of technological approaches in the
establishment of facilities promoting environmental responsibility and satisfying the demands of citizens.
As well as all educational, wellness, power, and transport facilities. Furthermore, it meets the financial,
social, ecological, and cultural requirements of current and future generations as well. To assess the current
situation of the city under consideration, it is necessary to evaluate the city's advantages, deficiencies,
potential, and barriers to Working together regarding Smart Sustainability methodology, as shown in Fig.
Fig. SWOT Analysis of New Capital.
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)
Aﬂ&!yglg An objective investigation into four indicators of resilience, shortcoming, chances, and challenges regards

Goals

+ Center between Cairo Governorate, the current capital, and
the commercial and industrial zone of the Suez Canal

+ central location on regional roads and regional ring roads
+ Exploiting the terrain to simulate and develop nature and
adapt to the environment and climate.

+ Dynamic and strategic location and a regional center
Design with a newly developed "future city" concept meets the
needs of modern life.

+ Provides many job opportunities in various sectors and
encourages investment.

+ The country aims to make it a sustainable city that helps
improve the shape of the economy and attract investors.

+ The design aims to provide many green areas and central
parks, environmentally friendly systems through the use of
solar energy,

+ The project offers a unique opportunity to establish a new
and future vision for the headquarters of the Egyptian
government.

+ Completing the construction of the distinctive elements in
the first phase, such as the government area and the central
business district

+ The central gardens must implement distinctive elements in
the second and third phases with a view

+ Giving a distinctive image and identity to the capital at the
global level

+ A comprehensive study of groundwater to determine the
optimal design and the possibilities of considering it as a
source of drinking water and for irrigation purposes.

+ Regional projects and activities that support pioneering
activities in the region.

portunities

Evaluation
and
Next Steps

and services provided.
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to rehabilitation and improvement approaches

Fig 15. New Capital SWOT Analysis

WEAKIIGSSES

+ Located in a remote area, which makes it less easy to access
and visit.

+ High cost of living and incomplete infrastructure.

+ The topography of the torrential rains and the environmental
determinants in some areas are not adapted to suit nature.

+ Many units, especially in the first phase of residential
neighborhoods’, are compared to international standards, which
affects the potential of investors and developers.

+ According to the natural determinants of the natural
mountains and valleys, it is clear that there is a conflict between
the Phases two and three and natural determinants

+ The current plan did not take into account spatial
determinants such as the Katameya Astronomical Observatory.
+ Backfill areas up to 12-15 meters high should be considered.

— Protection from the dangers of rainwater and torrential rains
in the new stages, and ensuring the proposed rainwater
harvesting system

— Reducing the expected surface runoff effects of rainwater on
roads and facilities.

— Geological study and determine the nature of the land to
anticipate any geological risks.

— High pressure lines passing south of the city

— Pollution resulting from industrial activities in neighboring
urban areas

— The proposed airport will affect the proposed elevations in
the city.

— The intensive irrigation needed to maintain the landscape in
the new capital can be increased

— Avoid bad conditions such as water leakage, lack of
maintenance, and high crime rates.

In general, the Capital remains a border city that will take time to be finished and becomes one of Egypt's
best cities. However, the aforementioned flaws and problems do not exceed the level of natural flaws in

any new city, and they can be developed over time and with continuous improvements to the infrastructure
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6.3- Adaptability Dimensions of Environmental Assessment Methods: There are numerous determinants influencing adaptation because of the
environmental assessment results. Including challenges assessments, climate change, adaptation techniques, and sustainability principles of sustainable
smart architectural environmental cities. Smart, saving energy, sustainable, and carbon-neutral are all definitions for designing cities, which symbolize a
worldwide movement for responding to the effects of climate change and decreasing emissions of pollutants for the coming generations. Table 3 shows
the aspect of smart sustainability evaluation approaches to transformation.

Table3: Dimension of Adaption Of Environmental Assessment Methods

Challenges Assessment Climate Change Adaptation

+ Lack of awareness g Energy Management In New Capital City
+ Deficit of social services E‘ 2 o £ o Transportation In New Capital City
+ Lack of urban economy o 2 B 8 £ § Water Management In New Capital City
diversification = 8 § & g 3
4+ Climate change effect UE, ';'_,J e E Q) g Waste Management in New capital city
- S - . .
<+ Urban violence and g g = E £ Sources of Energy in New capital city
insecurity S5l a @ g @
4+ Threats to cultural identity @ Solar Energy/ Green River
SUSTAINABILITY PRINCIPLES
Urban and Functional Sustainability
Social Sustainability
Environmental Sustainability
Economic Sustainability
City design principles
Targets ;
_ e
® Sustainable city The Great Oasis Garden _ Fitness Center Medium dense housing . £ y Z
® Green city Mosque Low dense housing v / P
® Smart city sevices .o & v 2
® Walkable city e - = W
® Livable city ) - S Cultural and knowledge area [l
® Connected city Wind energy Farm  Solar energy Farm wetland park Educational area [l
® Business city Commercial and Mixed use [l ——F—
1 1 150 Aol o511 el Bl ommercial and shopping [l el
Transportation and access network et gt et e 8 L
Proposed LRT - E Exhibitions and conferences
== Proposed Link to Metro Line 4 d « Industrial zone [l
10th of Ramadan Line = Solar farms [l
= Blue Line Airport- Aero city [
s v/ Regonal sevices
== Metro Line 3 Phase 1 B Pibletasiortation: [l
u u 4 High Speed Regional Rail Entertainment zoneand parks [l . wrri L ’ Pt
Bus Line by
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- There are many different approaches to evaluating and classifying environmentally friendly cities; therefore, the comparison must be prepared to arrive at the
research approach [23,24]. The following table 4 depicts the green building classification system: The weight of the BREEAM, LEED BD+C, Pearl Rating System,
TARSHEED, and Egypt Green Buildings rating systems.

Table 4: Comparative Analysis of the Adaptation within the Smart Sustainable Assessing Framework

CLASSIFICATION SUBJECTS \ INTERNATIONAL RATING SYSTEMS EGYPT RATING SYSTEMS

A Comparative Analysis of the Sustainable Construction Evaluation System Transformation in the BREEAM UK LEED BD+C PRS for TARSHEED GPRS Public
New Capital City v4 ESTIDAMA Residential v1.0 Review
v1.0

Site Selection Choosing a Location and Utilizing Land.
The Location Assessment, Ecological Method Procedure
Building Operations and Pollution Elimination

Light Emission Reducing, Complete Turn-Off Lighting Outside
The Safeguarding of Ecological Systems, Values, and Features
Parking Signs and Protected

Access, Bikes Stands, Alternative Ways of Transport, and Routes

\
AV N NRNERAN

Water Supply Usage
The Indoor Water Preservation

The Outdoor Water Preservation

Water Different Levels Meters for Construction

Water Conservation in Landscaping and Irrigation v
MATERIALS The Lifetime Assessment
Reusing Supplies and Constructions
C

SNANEN
ENENENENEN
I I

<
ANANENANEN
I B

ANV EN

Reusing Preservation and Gathering v
Insulation Material Resistance

v
The Countryside Local Supplies 4
The Systemic Modules Flooring

INDOOR Visual Convenience, Natural Light, Reflections, and Anti-Reflective Strategies
ENVIRONMENTAL
QUALITY

Thermal convenience, Loss/Gain

The Acoustics functionality/Performance

The safeguarding and safeguard operation

Improved Indoor Environmental Fresh Air Standards
Management control of Internal Air Quality, and pollution sources
Monitoring Smoking Sources and Operations

Fresh Air Flow Movement and Circulation

Materials Carbon Dioxide Emissions

Handling Brightness, Reflections, and Glare

ENERGY

Reducing Emissions, Supplying Green Power, and Carbon Substitution
Power Monitoring, Verification, Reporting, and Power Delivery Performance
Mechanisms of Outdoors and Exterior Illumination

Low /Zero Carbon, Global Warming, Emissions, and Environmental Impact
Power Efficient Cold/ Refrigeration Process, Ozone Effects, and Fire Prevention
Efficient Transportation Systems, Lifts, and Energy-Efficient Building Services
Energy-Saving Methods, Systems, and Techniques
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Limited Energies Efficiency, Operations, and Control Mechanism

Smart Energy Monitoring and Constructing Level Energy Measurement
Performance Response to Energy Demand
External Gain/Loss Decreasing Techniques, Cool Methods for Building

ANENENERN

Maintaining and Processes Systems

OTHERS Strategies of Sustainable Environmental Perception and Conversation

AN
|
ANAN| ANANE N IR N
AN
I

Heritage Preservation and Identity within Cultures

The National Economic Growth and Development Plan Promotes
The Characteristics of Neighboring Shading

Limit the dependence on private transport means.

An earthquake occurred, and Defense

Green Originally Automobiles

I A Declaration of Ecological Product Innovation

ANERNAN| RN

Improving Material Components and Construction Wasts
Top Desired Goals and Previous Decisions

AVARNERANENRN

Environment Reduce / Eliminate the production of Greenhouse Pollutants
(Climate Change) Eliminates the Disappearance of the Ozone Layer in the Stratosphere
Reduce the Impact on the SSite'sNatural Environment

Preserve Natural Reduce Waste Subsequent Generations
Resources And Reduce Primary Energy Consumption
Waste Management  Control The Consumption Of Raw Supplies
Reduce The Amount Of Water Usage

Improve Utilization Of Land
Captured Power Efficiency

AVRNENRNENRN( IRNE NN

As there are no clear methodologies at the academic and executive levels, global and local sustainability classifications have been used to develop criteria for
evaluating smart, sustainable cities. Accordingly, it was conducted to help identify the determinants and identify problems at all levels. Rating systems include Site
Selection, water management, used materials, indoor environmental quality, Energy state, climate change, and waste management. It should be noted that the
evaluation was based on communication with the design firm and implementing agencies, as well as site visits. The goal of the study, however, is to use the
methodology for evaluating and developing the Egyptian Green Pyramid. Moreover, for executive decisions to be adopted and evaluated based on facts, especially
in the construction, development, and investment fields, the state is capable of doing so. Furthermore, the new capital is still under construction and in its early
stages of establishment, so the evaluation is based on reality as well as assurances from officials and decision-makers for the design and implementation of
cooperation to achieve the desired goal. Whereas existing research aims to provide information and analyze it in the form of methodologies derived from analyses,
guestionnaires, and codes to be used in current and future stages. The purpose of the research is not to applaud or criticize a project that has already begun; rather,
the goal is to collect enough real data for evaluation. The research recommendations are intended to assist the academic and executive communities in developing
the most appropriate solutions for such an emerging type of city in the Egyptian context. Because of the importance of communicating with the architectural
community and decision-makers about the discussions of the new smart, sustainable capital. A survey was created to collect and consider the opinions of
construction experts in light of available and declared information. Also offered to collaborate to activate intelligence and sustainability standards with the current
situation of challenges, shortcomings, and advantages.
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6.4- Architect’s Questionnaire: To conduct this green pyramid rating scheme analysis, we developed a
guestionnaire based on the existing category and sub-category list. Environmental architects and
government sector workers in New Capital City were requested to validate the questionnaire and make any
necessary changes in categories, credits, and format. Table 5 illustrates a pairwise scale that indicates the
significance of variables, with values ranging from 1 to 5 indicating the relative importance of each criterion
to the other alternatives. The following table displays the participants’ Green Pyramid awareneSs on a scale
of 1-5. The following table shows the seven green pyramid aspects of the architectural section with various
architect experts using different charts with different scales.

Table 5: Scores for the significance of variables.

Important Scale Definition of Important Scale
0 Not-Consider
1 Equally
2 Moderately
3 Strongly
4 Very Strongly
5 Extremely
Sample guestionnaire for the analytical pyramid process- Number of Architects= 150
Category -A Category -B Category -C Category -D Category -E Category -F
Sustainable Sites Energy and Materials & Indoor Waste
(SS) Atmosphere - Resources Environmental Management
(EA) (MR) Quiality (IEQ) (WM)

Table 6: Checklist of the Proposed Green Building of Sustainable Sites (SS)
Checklist: Sustainable Sites (SS)

Scale Extremely \S/terro):@y Strongly Moderately | Equally '(\l:gasi der
Building Exterior and Hardscape Management ]
Substitution of the Transportation Plan \
Site Improvement v v
Process of Storm/Rainwater Design and Control. \ \
Heat Island Effect and Surroundings Effects v
Reduce Exterior Light Pollution \ \

Category -A Category -A

Sustainable Sites (SS) Sustainable Sites (SS)

i) ———— cecoooooooooooooooooooorToo oo
: 3 Graphs  show that the

5 questioner SS has about 75
3 people with moderate level and

. 3 50 people with equally level

60 : T i which shows that these aspects

80

do not work well in the new

40 capital city based on pyramid

: rating system.
20 T
0 ! T T : ]
elm s 1 : .-
Extrdmely  Very Strongly Strongly = Moderately Equally Not-Consider :
-20 T —— :

Fig 16. Chart of participant percentage towards Sustainable Sites (SS).

Table 7: Checklist of the proposed green building of Energy and Atmosphere (EA)
Checklist: Energy and Atmosphere (EA)

Scale Extremely Very Strongly Moderately Equally Not-
Strongly Consider
Energy Performance Reduction v
Current Building Contracting Examination v
Renewable Energy Sources \/

Improve Ventilation Performance

HVAC Systems Efficiency

Performance Management Building Automation
System

Building Energy Level Metering form

Green Power and Carbon Offsets \

<
< <2<
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80
Category -B Category -B
Energy and Atmosphere (EA) Energy and Atmosphere (EA)

60 : The graph illustrates the distribution of
: the Energy and Atmospheric levels

40 4|0 3 used in the green pyramid rating
scheme, which yielded scores of 40, 55

. : and 40 persons respectively with

20 : 3 strongly, moderate, and equally scores

the most covered aspects in green

: T respectively. Otherwise, this aspect are
I pyramids rating system.

o

Exterer VeryStronegE Strongly Moderately Equally Not-Considelé

-20
Fig 17. Chart of participant percentage towards Indoor Energy and Atmosphere (EA)
‘Table 8:_Checklist of the Proposed Green Building of Water Efficiency (WE)
Checklist: Water Efficiency (WE)
Very Not-
Scale Extremely Strongly Strongly ‘ Moderately Equally Consider
Wastewater Reuse ‘
Water Efficient Fixtures
Indoor & Outdoor Use Reduction N
Detection of Leaks and Metering ~
Landscape Water Use Reduction, Irrigation \/
Category -C
Category -C Water Efficiency (WE)
. The graph represents the coverage
Water Efficiency (WE) of the Water Efficiency (WE level
120 applied the green pyramid rating
P L L L L o : S ) (1 GG ra 56
100 : : 95 and 20 persons with,
80 : 3 moderately, equally and not-
: : consider respectively. While the
60 : : water efficiency aspect got the
: : highest level with equally person
40 : T) i inthe questioner of the study.
20 : T :
0 T T H H

1 -
Exterer VerySLroneg Strongly  : Moderately Equally Not-Consider

Fig 18. Chart of part1c1pant percentage in the direction of Water Efficiency (WE)

[ Table 9_Checklist of the Proposed Green Building of Materials & Resources(MR) |

Checklist: Materials & Resources (MR)

Scale Extremely Very Sigls\A  Moderately Equally Not-
Strongly Consider
J

Using Renewable Energy for Recycling
Reduce the total amount of materials used. \
Environment-friendly, sound, heat-resistant \
Regionally sourced materials and products. \
Life-Cycle Impact Reduction v

100

Category -D

Materials & Resources (MR)
The following Figure represents
the coverage of the adaptation of

(EEFTE 62 conoono00ononoot BrooonnonooonNonooonoonoo0n00no00n000000g
Materials & Respurces (MR)

50 ;
: ¢ material and resources of green
. ¢ pyramid aspects in new capital
: :  city. Therefore the moderately
0 ? ? : :  levels with 80 person are the
Extrémely VerySl’roneg iStrongly Moderately Equally Not-Consider: hlghe:t level achieved in this
: 1 aspect.
-50
Fig 19. Chart of participant percentage towards Materials & Resources (MR)
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Table 10: Checklist of the Proposed Green Building of Indoor Environmental Quality (IEQ)
Checklist: Indoor Environmental Quality (IEQ)

Scale Extremely Very STV Moderately | Equally Not-
Strongly Consider
Minimum Indoor Air Quality Performance \
Management Practices for Indoor Air v
Quality
Light Pollution Reduction ;
Improve Ventilation process \
Thermal Comfort levels \/
Co2 Emissions |
Visual well-being, Daylighting, Glare v
control
920
80 Category € B+ ee e remssrnmnrrnnsnrnnsrrnan ﬁi}gg? gn\llzl ronmental Quality
duantuzioni BRI " Figure 20 show the result of the
70 : s ! questioner of the indoor
60 i environmental quality with 5
; i 50,65 & 35 persons with
50 - i strongly, moderately, equally
40 : 5 : and not consider respectively
c 1 which indicates that the indoor
30 : ! air  quality need more
20 :enhancement methods to reach to
d : the comfort zone.
S T B |
0

Extr{mely Very Slrongly Strolnglyé Moderately Equally Not-Consider

Fig 20. Indoor Environmental Quality (IEQ) Participant Percentage Chart.

Table 11: Checklist of the Proposed Green Building of Waste Management (WM)
Checklist: Waste Management (WM)

Scale Extremely Very S|\ Moderately Equally Not-
Strongly Consider
Spaces for the collection and sorting of waste v
Contact a specialized waste removal company. N
Onsite/Offsite Waste Recycling R
Collection of the Recycling storage. \
Disposal \
120
0O OONAOCEOONEOCEONEOCEONAOOEONACON000000: Category -E
Waste MCaatneagc;r:ézt (WM) 3 Waste Management (WM)
100 sem; The results of Figure 21
: 3 demonstrate that the aspect of
80 : :  Waste Management within the
: 3 Green Pyramid achieved the
60 : i highest rating, with a
: : comparable score to 90 of the
40 : questioners.
) ﬁ
Extrimely Very Strongly Strongly :Moderately Equally Not-Consider =
-20 N :
-40
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Fig 21. Chart of participant percentage towards Waste Management (WM)

Table 12: Scores for the significance of variables Chart of participants.

Extremely Moderately Equally Not

Consider
Group -A: Sustainable Sites (SS) 75 50 15
-B: Water Efficiency (WE 5 30 95 20
20 80 20 20
5 50 65 %
Group -E: Energy and Atmosphere (EA) 40 55 40 8
Group -F: Waste Management (WM) 3 19 90 38

Green pyramids rating system variables Chart

120

100 5

. ;

615
60
38
40
2020
20
5 7
000000O0 ooOpmO

. n°°°Nl

Extremely Very Strongly Strongly Moderately Equally Not Consider

B Group -A: Sustainable Sites (SS) B Group -B: Water Efficiency (WE)

Group -C: Materials & Resources (MR) Group -D: Indoor Environmental Quality
B Group -E: Energy and Atmosphere (EA) B Group -F: Waste Management (WM)

Fig 22. Chart of participant’s awareness towards the green pyramid system in the new capital city.
The graphs depict the views of the surveyed architects towards certain elements of the Green Pyramid, as
well as their overall information about the Green Pyramid. It should be noted that the architects are well-
versed in both international and local evaluation systems, and discussions about activating the Green
Pyramid for local evaluation and building licensing were fruitful.

Based on the outcomes of the questionnaire, In terms of the ability to apply a workable water process, the
new capital city's adaptation of the Energy and Atmosphere (EA) aspect based on the Green Pyramid scored
the highest. This is due to the publicizing of the installation of three water lines from neighboring areas, in
addition to the water treatment central station and recycling units in the artificial lakes. As for the
architectural design and the urban fabric, it is traditional concerning the requirements of energy assessment.

Table 12 indicates that the Sustainable Sites and Waste Management aspects of the Green Pyramid are
respectively the second and third most preferred aspects in the New Capital City. The Materials &
Resources, Water Efficiency, and IEQ components are respectively the fourth and fifth most preferred
aspects. In contrast, the Energy and Atmosphere component of the Green Pyramid is the most extensively
explored feature in the new Capital City.

Based on previous Tables: It was discovered that there are some differences in the scope of the Green
Pyramid rating system requirements and the architectural components in the new capital city. The
relationship is as follows:
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Sustainable Sites: This is the one section that doesn’t cover it at all. It is one of the gaps in sustainable
building design in the new capital. This is also supported by the findings of the SWOT analysis.

Energy Efficiency: In the Energy Efficiency section, there was a lack of coverage in the operations and
maintenance section, with only a small number of known office buildings being covered. Whereas the
energy-efficient appliances section and the renewable energy farm and devices are well covered.

In the Materials and Resources aspect: Based on communication with the implementing ager
made on-site (MoS) are not covered in any modules taught by the Egyptian offices, whereas |

(MUS) is covered in the environment and management modules.

6.5- Sustainable Smart Cities K¢ egies and Solutions: The research aims to collaborate -
sustainable and smart capital ant . based on the sustainable smart city methodology, to re
and solutions to make the capite “an . e

N erial Conservation

Strategies

Water Conservation —

Design of Liveable
environments —

Energy cost-effective building methods

Studying physical environmental

Selecting eco-friendly building materials: a
building strategy with less use of materials

Decreasing water consumption

Re-use of water

Use of water without contamination

Eco-friendly cities

Eco-friendly design

Design for Human Health

Raising ecology awareness

Methodology of adaptation smart city

Using passive solar systems

Selection of natural building materials

Reusing wastewater by clarification

Conservation of natural resources and natural
living spaces

Principal techniques and responses of the smart sustainable city
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Fig 23. Sustainable Smart Cities Key Strategies and Solutions.
Conclusion

This research is relevant and important for the construction of new cities. Where As previously stated, adopting a
sustainable smart city concept across the site helps protect the environment by reducing the escalation of hazardous
gases and carbon emissions in Egypt.

The best location for an eco-city in Egypt is determined by factors such as solar energy, rainfall, soil type, vegetation,
and population density. Finally, one viable approach is to reduce the emissions of the construction sector by converting
standard buildings into green buildings that can adapt to the environment while at the same time preserving the health
of users and occupants.

Sustainable smart cities are a practical concept that must be explored, and the seriousness with which they are
implemented, as well as the selection of the most efficient area, is the basis and essence of sustainability. In this study,
principles are discussed in terms of definitions, standards, and implications.

According to the results, this methodology should consider not only smart city components but also several problems.
Informants reported that economic, technological, environmental, and conceptual barriers are critical to the success of
such an approach.

The new capital can still achieve many of the characteristics of an “eco-friendly” in the future, and create a low-carbon
path that complements those of other cities with ambitious goals to reduce carbon emissions.

Economic sustainability is a priority in the city's current goals, and the city's latest master plan aligns with key
environmental sustainability features, which are particularly important for an innovative, high-income small city
model. Finally, there is still potential for the new administrative capital to become a model for an eco-city that attracts
investments.

If the city works as planned, it will highlight the necessity of integrating city planning, passive design, energy supply,
transportation, water, and recycling activities to achieve a low-carbon society. However, there will be hurdles and
barriers along the city road.

The environment and sustainability have received the attention of several other cities around the world. This study
deals with identifying the challenges and development of cooperation to reach the foundations of smart environmental
sustainability.

The New Capital concept is a new model for cities in Egypt. It recognizes many aspects of planning, including
sustainable design, urban identity, and economic growth. The Egyptian government understands that all cities
(including the list) must be sustainable.

The Ministry of Planning has adopted a new approach to planning new cities, with sustainability as a primary focus
rather than a secondary objective. It anticipates the necessary steps to reach this goal, but within a clear framework,
in line with the comprehensive national sustainability goals set out in Egypt's Vision 2030.

Architects, academics, and policymakers must collaborate and participate to transform cities into smart,
environmentally friendly communities. All can identify actual problems and develop solutions by adapting current
capabilities and taking into account the global economy

Also, the lack of a transportation network that facilitates movement to and from the Administrative Capital is an
obstacle for some businessmen. However, the Egyptian government is currently implementing a strong transportation
network that connects the capital with different regions such as Nasr City, Heliopolis, and others, such as the one-rail
project.

When it comes to green communities, Egypt faces a significant challenge. Climate change and sustainability are
becoming increasingly important issues around the world. Unfortunately, in Egypt and many other developing
countries, there is no application in the field of green communities. In this regard, the current study lacks several topics
and pieces of information on the new capital that have not been addressed.

Topics include green building policies and numerical methods for evaluating green ratings, while these studies indicate
the direction of connecting the New Capital to the Green Pyramid rating system to be a sustainable city. It is
recommended that the green pyramid classification for construction operations and permits be activated and
developed.

The project is under construction despite all these arguments. It may also be difficult to know the correct point of
view, or whether or not the new administrative capital will achieve its goals. It usually takes decades to see if an urban
development project is successful or not, especially when it is a new capital city.
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