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Abstract This paper p roposes and discusses one of the January2011 Egyptian revolution p riorities. The dream of every

citizen, to shift the Egyptian cities fro m having a conventional consumer ignoring our resources and multiple potentials into
having a productive country, that makes the best out of its environment and capacities. In this paper, potentials include
liquid and solid waste as well as energy and building materials. Fu rthermore, the research problem can then be stated in the
absence of visions, strategies and mechanisms that would be devised to upgrade or develop the performance of any urban
settlement. Based on previous studies, some elements like Transportation, Energy, Water, Waste, Microclimate and
Materials were proven to be key aspects and convenient to our Egyptian cities. There are several local and international
studies on the issue have tackled one or more of the elements, however missed out on the rest, or have not drawn up a
comprehensive strategy for integrating them all together. Hence, no study was found to have tackled them in a
comprehensive methodical manner with an aim of upgrading or development pertains to the urbanism process. Several
literatures is witnessed to deal with these six bases on different levels, either on a single building level, a group of buildings,
or a neighbourhood. However, it was never for a city, except for some trials such as Masdar city located in Abu Dhabi
which has deployed some of these elements. In this classic "Image of the city", Kevin lynch has proposed such elements as
descriptive tools. Afterwards, no further studies have worked on their assessment, as true valid determinations of the city's
urbanization process. Thus, the purpose of this paper is to exp lore what can be described as the DNA o f High Performance
City. It is in an attempt to reveal the characteristics of their bases and clarify the reciprocal of the relat ionship between the
key cycles and a cleaner-better discipline of our cities, which uses whole-built environ ment design to achieve energy,
economic and environ mental performance wh ich is substantially better than standard practice. High Performance City
(HPC) p lanning is a chance to use our resources efficiently while creating healthier build ings that would improve human
health, build a better environ ment, and provide cost savings.
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1. Introduction
The field o f sustainable development can be conceptually
broken into three constituent parts: environ mental
sustainability, economic sustainability and socio-political
sustainability. These three parts should be efficiently
achieved if we want to reach to High Performance Cit ies.
The concept of sustainable development, with emphasis
on the environmental co mpassion, has presented a challenge
to the developing cities. It has an essentially relative and
normative character. Based on the definition, the important
concepts of implementing sustainable development is firstly
the re-use of build ings and lands required for development
with in th e exist ing bu ilt -up areas, thereby reducing or
preventing urban sprawl, secondly it protects and enhances
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the character of built environ ment co mmunit ies, the identity
of towns and district centres, manage the use of natural
resources to avoid depletion and permanent damage,
maintain and enhance the cities ecosystem,[17].
1.1. What is a High Performance City (HPC)?
HPC is where we exp lore and make use of all the inputs
and outputs available in a city whether these energies were
positive or negative. We will make the maximu m efforts in
order to convert the negativity of a conventional city into a
prudent city which makes the maximu m benefits and best
results out of the various available possibilities including
economics, climate, and environmental.
Additionally, the concept of HPC has been implemented
in many countries world wide; however it has never
implemented in our country till this point regardless the huge
number of potentials and energies we have got.
The concept was only considered and put into thought
after the Egyptian revolution. Moreover, Councilman Blu m
quoted “I feel the city need strong leaders, and we need to let
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the citizens have confidence in skilled and knowledgeable”,
speaking about HPC.
Generally, there is no specific model which determines the
strategy of implementing the concept of HPC as it varies due
to each country's potentials and energies. According to
several different studies regarding the strategy, it was found
that some studies depended on some elements like green
building incentives, updating building codes, Operations and
Purchasing, Financing Strategies, Renewable Energy
Develop ment, Transportation…etc, while other studies
depended on other different elements like city planning
process, site design and planning process, construction
management of the city, materials and product selection,
indoor environment- water management, operations and
maintenance of the city…etc. , Figure 1.

Figure 1. Resources implemented in Masdar city- Abu Dhabi

All while other studies in other cities suggest that those
elements of HPC are transportation: resizing and greening
city fleets, incentives for efficient car-use, smart growth
policy, improving mass transit, upgrading traffic signals and
street lights…etc, financing strategies :bonding initiatives,
revolving funds, pension fund investments, energy savings
performance contracts, point-of-Sale energy-efficiency
upgrades…etc. But, this research focused on explain ing the
elements, potentials and energies only that is easy to use and
implement in the Egyptian cities.
1.2. Why are High Performance Cities needed in
General?
The causes of reaching to High performance cit ies are
reaching to an improved services and reduce costs leverage
talent, technology, training, tools imagination, investment,
innovation, learning continuous quality imp rovement
“by sharing, we all gain”, large and small manufacturing,
service and non- profit, common deno minators strong
interest in cost-effective train ing desire to learn fro m
experience of others willingness to share, emphasis to
efficient use of energy, water, materials and focusing on
minimizing environ mental degradation that is associated
with bu ild ings and infrastructure. The design of High
Performance Cities also emphasizes on the relationship
between the building occupants and workspace, in order to
create an indoor environ ment that is safe, co mfo rtable and
foster productive. The mechanism of High Performance
Cities use energy, water, and other resources more efficiently

while reducing the overall impact to the environ ment,
generally HPC g ive share vision for a change[18].

2. The Philosophy behind High
Performance Cities
The vision for high performance city should execute the
needs and aspirations of its residents. It should be a place
where indiv idual towns and communities can thrive, has a
high quality environment which is safe, secure, and protected
fro m pollution. The physical resources are sustained and not
compro mised. Moreover, the access to goods and services is
provided in a manner which minimizes the need to travel and
the impact of transportation on the environment. This vision
is achieved through three points:
Firstly, environmental impacts and resource utilizat ion are
of primary importance in the design and construction process
of high performance cities. The entire life cycle of the built
environment and its ingred ient co mponents are carefully
considered. For materials, arch itects and other design
professionals consider the entire life of the product from
resource ext racting and use in the built environment to the
disposal process at the end of its useful life.
Secondly, emphasis on renewable resources for energy
systems; recycling and reusing of water and materials,
integration of native and adapted species for landscaping;
passive heating, cooling, ventilation and a wide range of
other approaches that minimize environ mental impacts and
resource utilization.
Thirdly, make an economic sense, not always on the
capital or first cost basis, but virtually always on a life cycle
basis. Rainwater harvesting systems that collect and store
rainwater fo r non-potable purpose are an additional new
system that cost extra money due to the need for additional
piping, pumps, controls, storage tanks and filtration
components,[8].
Therefore the use of High performance cities meet the
challenges of achieving a health commun ity and provide
several layers of consistent approaches that promotes
inhabitant health. A successful concept of high performance
city has some main principles:
- Sustainability, natural recourses are limited. Hence,
sustainable principles need to be incorporated within the
plan.
- Flexi bility, policies and strategies need to adapt to the
dynamic nature of the p lanning and changes in people
demand.
- Partnership- all stakeholders are required to participate
in the way which the land is utilized, to assist in developing
policies and strategies and to work towards common visions.

3. The DNA of the Egyptian HPC:
Transportation, Energy, Water,
Waste, Micro Climate and Materials
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The definit ion of DNA is "Deoxyribonucleic Acid" or
"Did Not Attend" or "Does Not Apply". It is now possible for
scientists to identify not just the genes, but the individual
bases. Before the discovery of DNA, scientists could only
uncover the evolutionary tree of life by co mparing the bodies
and cells of different species. Now they can compare their
genetic codes and work their way down to the deepest
branches of life dating back billions of years. Therefore, the
study of the DNA; was a reaction to the urge of developing
hereditary genes of man as means to understand the
behaviour of the body, and later on to increase the
performance of the systems and organs fro m one generation
to the next,[23].
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organism. The DNA segments that carry this genetic
informat ion are called genes. A gene is normally a stretch of
DNA that holds the informat ion to build and maintain an
organism's cells and pass genetic traits to offspring. Such as
eye color or nu mber of limbs[19], Figure 2.

3.1. Why is the DNA Physiology used?
The concept and mechanism of the DNA was explained
and related to in this research because of the natural way
which relates the DNA genes and formulat ion of each hu man
being with their behaviours in the society and their way of
liv ing. Similarly, the genes of the HPC is responsible and in
control with establishing these cities and increasing its
competencies, or can be the reason for its evanescence.
The manipulation in the genes of the DNA with an
increase decrease, percentage or a specific quantity causes a
huge change in the live efficiency of the functions. Likewise,
the handling and control in the genes of the HPC for any
country with an increase, decrease, carful using or misusing
the elements and their interactiv ity between each other
showed a significant change in the competencies of these
cities. The functional mechanis m of the HPC elements was
devised from the mechanism of the DNA o f any living
organism.
Fro m a similar perspective, the idea of developing a
philosophy for the study's and analysis of the cities' DNA
was created. The tool is envisioned as a mean to assess the
urbanization determinations of the city, and thus changes,
develop or activate any or all of them: developing endless
cycles and infinite possibilities of interactions between the
elements or urban "genes".
Based on the fact that cit ies are variable accordingly with
the human's body, thus the proposed urban genes will vary in
priority and activity upon experimentation. It will be helpful
then to elect the elements that need reinforcement. Based on
the preceding, the aim o f this paper is to propose a tool
through which city genes can be upgraded and developed
towards their ultimate u rban performance.
DNA is a nucleic acid p resent in the cells of all liv ing
organisms. It is often referred to as the “building blocks of
life,” since DNA contains the genetic instructions used in the
development and functioning of all known liv ing organisms.
The informat ion in DNA is stored as a code which is made
up of four chemical bases: adenine (A), guanine (G),
cytosine (C), and thymine (T). A ll the bio logical instructions
of a hu man being can be written with these four letters. The
order, or sequence, of these four bases determines the
informat ion available for build ing and maintaining an

Figure 2. The DNA bases, many genes has many different biological traits

Decoding the DNA o f organis ms and discovering the rules
that govern its systems enable researchers successfully to
enhance the conservation of many animals and plants on the
earth using genetic engineering technologies. Building on
this success, the paper poses the question: why not in urban
sustainability? Therefore, the paper adopts the hypothesis
that conserving the DNA of High Performance City will
ensure its sustainability.
Upon upgrading of urban settlements and cities, several
trials were conducted by professionals to discover the certain
elements that would help successful upgrading and
development. They reached at some elements sought as the
key bases for the efficiency of any physical setting.
Generally those bases of the DNA in the Egyptian cities
are summarized in six bases: Transportation, Energy, Water,
Waste, Micro climate and Materials. These bases need to
coexist in a mean ingful way in order for an experience of
HPC to occur.
However, “HPC” itself, is not a theory, it is the starting
point fro m which all the designs for built environ ments
should begin, and the start point for urban sustainability to be
achieved. There are tangible phenomena such as rocks, water,
trees, sun, moon, stars, animals and houses – and there are
intangible phenomena such as our feelings. Everything else;
atoms, molecules and data, are abstractions – they are tools
that serve other purposes.
The idea behind decoding the DNA of HPC co mes to
explore the mean ing and values that constitutes those
environments and generate its building codes in order to be
able to reproduce these environments again, Figure 3.
In the following sub-sections, the paper will try to shed
light on the meaning of the DNA o f High Performance City
through the study of the previously determined bases of this
DNA, wh ich are Transportation, Energy, Water, Waste,
Microclimate and Materials. However, one must consider
how it works, how it acco mmodates, how it fits, and what it
affects. When speaking about High Performance City, a site

105

Architecture Research 2012, 2(5): 102-110

is the particular circu mstance, or situation within where a
building will be located. It involves the non-visual and
invisible build ing codes and vocabularies that would make
us able to reproduce these environments again.
Transpor
Ene rgy
Transport Ene rgy
Water

Waste

Climate ( Materials (M)

Water
Waste
Climate
Material

Figure 3. The DNA of six bases which hopefully repair the Egyptian cities

4. Decoding the Egyptian DNA of High
Performance City Key Cycles
An Egyptian city's metabolis m is co mprised of six cycles
where each has their own individual patterns but in some
way all influence one another: transportation, energy, water,
waste, micro climate, materials. Naturally many of the
decisions to be made with respect to the above, are site
specific and would necessarily take into account basic
factors such as: the climate (solar, temperature, hu mid ity,
precipitation, wind) geology (site conditions, materials
resources, topology), location and economics of the
country…etc. Ho wever, in many cases the general object ives
remain the same. The key cycles of high performance
Egyptian cit ies are;[3] Figure 4.
Transportation
(T)
Ene rgy
(E)

High Performance
City

(HPC)

Water
(W)
Waste
(S)
Micro-Climate
(C)
Material
(M)

Figure 4. The key cycles of High Performance City

4.1. Efficient Trans portation
"Creating sustainable transport systems that convene a
person that needs justifiably and foster a healthy
environment requires putting the automobile back into its

useful place as a servant. With a shift in p riorities, cars can be
a part of a broad, balanced system in which public transport,
cycling and walking are all viable options"[18] Therefore,
the challenges are to avert this predictable disaster from
actually occurring without denying citizens of the
developing world that has indisputable benefits which
increases personal mobility which is facilitated by the
benefits a car can bring. The key to a sustainable
transportation system is the co mpletion o f a transport
hierarchy which g ives priority to pedestrian and public
systems above the car[3].
This does not necessarily imp ly positive discrimination
against the private car. Ho wever, successful implementation
of such a hierarchy can be achieved by only creating an
environment wh ich is not provided for the car. Th is can be
accomplished by limited parking spaces, traffic calming,
cheap mass transit and by establishing a network of roads
which is unsuitable for vehicular traffic, pedestrian, cycle
based, mass transit (public), and car. The hierarchy chosen
will say which modes have design priority over others.
Successful implementation of such a structure will depend
upon a segregated environment and will fundamentally
effect design decision. In o rder to encourage people to use
public network, walk o r cycle is important where the system
must be of a h igh quality and provide similar or better service,
Figure 5.

T

M

W

E

C
Figure 5. Transportation strategy- Non Carbon system

4.2. Efficient Energy System
The fundamental princip le of any energy strategy must be
to reduce the demand and to supply the energy required from
a renewable source thus creating a self sustaining. Building
demand can be limited by producing design guidelines and
energy targets for given plots of land. Typically, this will
pressure decision making with respect to both the building
systems and architectural response. Pro minently, it will p lace
greater emphasis on the architect to develop a building type
that is environmentally responsive rather than being
environmentally rejected. Thus, buildings need to be
naturally ventilated whenever is possible, by day lighting ,
limit ing the use of air conditioners, utilize solar energy for
heating, cooling and ventilation efficient systems, careful
orientation, planning and suitable materials choice.
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Renewable sources include: bio mass, solar energy and wind.
Co mputer modelling is an extremely useful tool in
optimizing design of electrical and mechanical systems and
the building shell.
There are wide ranges of action necessary to change the
city which is agitated and powered from the tradit ional
centralized grid model run fro m large power p lants. In order
to achieve this scale of change in the shortest time possible, a
wide range of policies, strategies and mechanisms need to be
applied to the challenge. This includes Changing legislation
and standards, Prov ision of incentives and disincentives,
Institutional reform and imp roved strategic, general planning
practices, Co mmunity action development, industry
alliances, info rmation and education and Re-educational
program for related professionals,[8] Figure6.
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months to ensure that it is availab le all year round, treat and
distribute water to areas of need efficiently, recycle waste
water where possible for use in WCs or landscape. In many
areas of the world, The city should be designed around the
need to collect and store water in underground areas, tanks
fro m central squares and act as a significant thermal heat
sink- creating a cool micro climate within their immediate
vicinity, whilst the above ground water surface (lakes and
canals) not only provide v isual amenity but also a degree of
evaporative cooling. In addition, the canals from primary
routes along with the landscape can be integrated to form
pedestrian walkways and wild life corridors,[1] Figure 7.
4.4. Efficient Waste Management
Generally, Waste can be broadly categorized into four
forms: human effluent, bio-degradable / explosive waste
(paper, vegetable materials), non-combustible waste (metals,
glass etc), and toxic waste. It is essential that waste strategy
carefully deal with these categories and that waste is not
necessarily seen as something to be disposed of, but as a
resource to be re-cycled and re-used, human effluent
produces gas for heating/ cooling power, mud for
composting and water for landscaping. Biodegradable/
combustible waste can be cleanly combusted to provide
power and heat, provide compost and ash, and can be used
for road construction/ collective. Non-co mbustible metals
(metals, concrete, and glass) can be recycled or sold on to
other areas. To xic waste must be reprocessed by specialist
offsite plant,[1] Figure 8.

Figure 6. Energy Strategy - 100% Renewable

4.3. Water Efficiency

Figure 8. Waste strategy- Zero waste lifestyle
Figure 7. Water strategy -100% recycles

4.5. The Creation of a Comfortable Urban micro-cli mate

In most cities including Egypt water is a valuable and
scarce resource. The achievement of a self- sufficient system,
demand reduction, collecting and storing water over days or

The creation of a comfortable urban micro-climate is
necessary to the successful operation of urban transportation
strategy of the sustainable city. This will basically affect the
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planning and layout of the urban environment. The climat ic
elements within the urban area that can be customized by a
sensitive urban design include: air temperature and
humilities, radiant temperature to wh ich occupants are
exposed wind speeds in streets and round buildings,
concentration of air pollution within traffic arteries, potential
for natural ventilation, shading, daylight, solar exposure and
solar energy utilization. The urban factors that the urban
designers have to control over and that will affect these
aspects are topographical features of the city, density and
color of buildings, distances between it, orientation and
width of street urban parks, landscape, and material-choice
[24].
The aim of adapting such an approach is not to create a
changing thermal, air quality, acoustic nor a light topography
that recognizes the need for varying landscapes. Thus streets
may have a co mb ination of fixed and variab le shading
systems. Bus stops and public squares may have a
concentration of evaporative cooling systems (in typical
northern climate of our city) or permit good solar penetration.
landscaping and green areas will play a vital ro le in the
creation of the urban-cape and have a marked influence on
urban environment through allowing fauna, flora, wild life a
natural path into and through the city, protecting them fro m
hot or cold winds, provide evaporative cooling, absorption of
solar radiat ion, reduction in natural dust and air pollution
particles, rainwater absorption, impede or redirect wind to
improve natural ventilat ion of building or surrounding
areas,[26] figure 9.
Air pollution & traffic
arteries
Natural ventilation
Usage of Climatic
elements

Shading daylight

Solar exposure
Solar energy utilization

C

T
M

E

Figure 9. The creation of urban micro-climate

4.6. Green Buil ding Materials
The choice of construction materials will p lay an

important role in the sustainability of a high performance
city. The materials should be suitable for the climat ic
response required of our city, low embodied energy, utilize
local skills for construction, suitable for the chosen structural
government.
Green build ing materials are co llected fro m renewable,
rather than non renewable resource and environmentally
responsible because impacts are considered over the life of
the product[25].
Depending upon project- specific goals, an assessment of
green materials may involve an evaluation of the following
criteria resource co mpetence, indoor air quality, energy
efficiency, water conservation and affordability. Product
selection can begin after the establishment of project-specific
environmental goals. The environ mental assessment process
for build ing products involves three basic steps research,
evaluation and selection:
Research: Identify the fu ll range of the project's building
material options. This step involves gathering all technical
informat ion to be evaluated, including manufacturer's
informat ion, other environ mental issues, building codes,
government regulations, build ing industry articles, model
green building product specifications, and other sources of
product data. Eval uation: A life cycle assessment (LCA) is
an evaluation of relat ive greenness of building materials and
products. LCA addresses the impact of a product through all
of its stages. This approach has been difficult and expensive
in actual practice. Selection: The total score of each product
evaluation will indicate the product with the highest
environmental attributes. The use of green building materials
and products represents one important strategy in the design
of a build ing,[24].

5. Design a Strategy for Egyptian High
Performance Cities
This design process will involve highlighting the areas of
both positive and negative interaction which is leading to an
emphasis on certain areas, which will inform the urban an
architectural design.
As mentioned previously, the genes were chosen carefully
to represent and focus on the heart of the Egyptian cities,
whereas those genes may differ in any other country. The
genes represented are; transportation, energy, materials,
micro climate, water and waste. Therefore, how can the
competence of the Egyptian cities increase from the
interactions of the mentioned genes? That could be achieved
by several examp les as follo wing (the gene mentioned at the
starting point of the arrow will be leading to the gene stated
at the end of the arrow head):
5.1. Trans portation and Water
Raising and enhancing the interaction between the genes
of transportation and water by using the marine
transportation stops alongside of the Nile River fro m
Alexandria to Aswan. (T)
(W), Figure 10.
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if all the interactions between all the different genes which
are responsible for the competencies of any Egyptian city
took place, it will form the DNA model, wh ich emphasis on
the connectivity and the relationship between the different
six genes mentioned and can be easily interpret by the
planner, designer or the government of the city, Figure 12.

Figure 10. live shots of the marine transportation stops

5 2. Energy and Waste
Increasing the interaction between the genes of waste and
energy. This will be achieved by using the various kinds of
wastes that takes a huge spaces and available endlessly in the
Egyptian cities and recycle it to be converted into energy, (E)
(S).
5.3. Waste and Materials
This will be achieved by using the various kinds of wastes
that is available widely and process it into a useable kinds of
materials, (M)
(S), Figure 11.

Figure 11. wastes disposed and its classification process

5.4. Energy and Climate
Egypt is known for its hot and sunny weather, and so we
can use the interaction between the genes of climate and
energy by converting the heat of the sun rays into solar
energy using special panels, (E)
(C).
5.5. Water and Waste
Increase the interaction between the genes of water and
waste. This will be by using all the water waste output as
fertilizers to the soil, and as a result we can enhance the
external look of the city by various kinds of plantation,
(W)
(S).
The morale of the strategy states that there are endless
kinds of interactions besides the ones mentioned above that
can be used wisely for the betterment of Egyptian cities, and

Figure 12. "Only one output from the key cycle Inputs to another"
Reciprocal relationship between the key cycles to achieve cleaner-better
Egyptian cities

The very nature of this approach means that firstly, each of
these cycles should be analysed separately of each other and
the urban plan in order to idealize their operation. It is then
possible to create a profound tool which is made up of all the
individual co mponents including the urban objectives. They
can then be mou lded together to create a working
metabolism through the explored mechanis m.

6. Concluding Remarks
Successful High Performance City can be achieved if we
consider the follo wing steps: Establish a vision that
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embraces sustainable princip les and an integrated design
approach, Develop a clear statement of the project's vision,
goals, design criteria, and priorit ies, Develop a project
budget that covers sustainable built environ ment measures.
Moreover, allocate contingencies for additional research and
analysis of specific options and seek advice of a design
professional with sustainable built environ ment experience.
If we do succeed in developing a Strategy for a High
Performance City, it is likely that it will have the following
characteristics: All processing materials will be designed to
be cyclical. There will be no such thing as waste or pollution,
except for outputs fro m one system inputs or another. The
driving physical energy used by society will be renewab le
solar energy, rather directly or in forms such as wind,
hydropower, and bio mass,[14].
This paper has argued on the new method which should
approach the planning and design of Egyptian High
Performance Cities. Business-as-usual is not the only path
open to us. Hu manity could have a bright future if the entire
world :
- Made use currently confirmed technologies and
techniques. The same technology that has been emp loyed to
restrain and conquer nature needs to be employed for the
benefits of nature, and in turn for the long-term benefit of the
human,[14].
- Greatly imp rove the efficiency of our resource use, and
to significantly reduce our waste-stream going into the
environment.
- Maintain and conserve renewable resource systems, like
topsoil, fisheries, forest, and water supplies.
- Stabilized overall consumption of resource through
switching, especially in industrialized countries, to a focus
on "better and enough" (quality) rather than "more"
(quantity).
- Efficient distribution of responsibilit ies between
government levels
- With this analysis of the bases of DNA of Egyptian High
Performance Cit ies (Transportation, Energy, Water, Waste,
Microclimate and Materials), one could interpret the lack of
sense of the city in today architecture and urban
sustainability. The new and changing world of science and
technology has left us with the inability to distinguish where
one city ends and another begins.
- This is why the urban sustainability becomes a vital issue
in today’s architecture and urban design processes. What is
needed is an architecture that fully understands its genetic
order, its genome system, bases and recognizing its primary
purpose for human experience.
In this manner, the urban planner, the architect and the
engineers can work together with the various specialists to
create an integrated plan and strategy based upon informed
decision making. Th is approach to urban design is, however,
more involved and more co mplex than the tradit ional
methodologies for it wh ich involves examining the problem
that is not only two or three dimensions, but in seven or eight
dimensions.
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