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Abstract- Today, city contaminations are uncontrollable and put 
earth in an unhealthy position. Increasing consumption of 
unrenewable energies results in economic, social and 
environmental problems for citizens , also challenges like global 
warming, climate change, greenhouse gasses arise that decrease  

 
quality of life. The importance of this issue is very high that 
modern urban theories emphasize on energy in sustainability of 
cities. Reasonable consumption of resources are increasing quality 
of life are discussed in these theories and minimizing unrenewable 
energies consumption is suggested. This thesis is decided to 

analyze urban planning new theories and reach to a model for 
energy management by analytic-descriptive methods. Studies show 
that energy planning process should be based on renewable 
energies and contemporary urban theories are trying to find 
solutions to decrease undemanded ecologic effects. In last, 

principles, policies and new models are suggested for urban 
development. 
  
Key words- energy, energy planning, sustainable city, urban 
planning theory 

 

I. INTRODUCTION 

Centralization and overgrown population in cities increase 
demanding for services, transportation, shelter and energy. 
Roano notes that about 50% of world population live in 
cities and cities using 70% energy, make 75% of world 
pollutions. Anti societies and recluses live in such 
communities. They abuse nature(Klif,1386,10). This over 
consumption caused severe economic, social and 
environmental problems. Therefore, moving forward to 
sustainability means paying more attention to energy 
consumption and planning for resources more rationally. 
This means continuous utilization of renewable resources 
and absorbing local capacities besides meeting human 
needs. Regarding to human footprints on habitats, citizens 
are decided to find new solutions to decrease environmental 
intricacies. Contemporary urban planning theories were 
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formed on the basis of energy criticism in the world to 
suggest new patterns for urban development. This thesis 
discusses energy challenges in cities, then with 
concentration on sustainable city concept, analyze the role 
of renewable energies in new urban planning theories by 
library studies and analytic-descriptive method.  

 
II. THEORY 

 
A. Challenge of using unrenewable energies in cities 
 
One of the most important human needs is energy. Fossil-
based energies play the most important role among energy 
resources. Oil prohibition in 1973 demonstrated that Fossil-
based energies can not be utilized forever. On the other 
hand, challenges like global warming, climate change and 
greenhouse gasses threat human life. Table1 shows the most 
important challenges of energy consumption: 
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Table(1): Challenges of unrenewable energies consumption in cities 

Analysis  Challenges  

About half of the world population live in cities and cities are of main energy 
consumers(OEDC,2010,10). Contaminations threaten citizens life. Air pollution includes 
damage of O3 layer , acid rain and greenhouse gasses. Vehicles as well can severely 
contaminate the air(Brophy,2000).     

Air pollution 

Heat island is a piece of land in which the temperature is higher than nearby lands. 
Studies show that there is a direct relation between agglomeration and population with 
heat island effect. Ventilation can also raise the temperature and produce Co2 and other 
pollutants that cause global warming and greenhouse gasses(Brophy,2000). 

Heat island effect 

Greenhouse effect emanates from tapped solar energy(UN-Habitat,2009). Fossil-based 
energies increase greenhouse gasses and world temperature. Cities have more 
contaminants than villages and it makes a severe temperature 
diversity(Aminzadeh,1387,27). 

Global warming 

Human is changing global temperature. It can be proved by melting natural ice houses, 
disappearing ice in the sea, desert development, broad fire and severe climate mishaps. 
To decrease carbon production and stop climate change, basic implementations are 
needed. 

Climate change 

 

B. Sustainable development and sustainable energy 
  
In early 1974 sustainable society appeared. This society 
including human actions, is not impressed by huge, endless 
and repetitive natural transformations in the 
world(Simon,1380,59). unrenewable energies consumption 
does not exceed from modern technology -based resources 
In sustainable society. Sustainability refers to something 
generally balanced and continual in the future. In result, 
sustainable development meets present needs without 
wasting future generation abilities to meet their needs. 
Robert Agon describes the purpose of sustainable 
development in book "how to preserve world?": "meeting 
human needs and improve life conditions to reach a safer 
ecosystem and future" sustainable development consumes 
unrenewable resources in a way that they do not lose value 
and this is feasible when permanent unrenewable resources 
like earth and living creatures be conserved"(Golkar,1379). 
Chougol believes that sustainable development premier goal 
is to minimize consumption of unrenewable resources. So, it 
suggests sustainable resources, absorbing local capacities 
and meeting human needs(Azizi,1380). Mc Nill believes 
that environmental considerations implicates less energy per 
person, less water, less earth, less wastage and less 
contaminations(Azizi,1380). With attention to importance of 
energy  in daily life, planning for present and future energy 
consumption seems necessary. 

 
 
 
 
 
C. Sustainable energy 
 
Moving toward sustainability means utilizing energy and 
materials rationally. Today, energy is the most important 
issue in societies. Available, cheap and in great supply 
energy with least ecologic hazards is the most important 
factor in developing quality of life and sustainable 
development, especially in developing countries. 
Sustainable energy develops human life socially, 
economically and environmentally. 
Regarding to limitation of unrenewable energies and over 
utilization of fossil-based fuels, importance of healthier 
energy is clear. There are several definitions of renewable 
energy but in short, it can get back to the nature after a 
certain amount of time, from few days to centuries, but not 
million years. 
 
D. Energy in urban planning 
Sustainable city 
 
Environmental issues forced urban planners and 
architectures to look for solutions to decrease deteriorating 
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side effects of development. New urban planning theories 
including sustainable energies, are explained in table2:  
1- city of renewable energies 
2- city of neutral carbon 
3- distributed city 

4- city of sustainable transportation 
5- place-oriented city 
6- compact city 
7- ecologic city 
8- biophilic city(Newman,2010,149-Jabareen,2006,38). 

 
 
 
 
Table (2): Sustainable city models and importance of energy and resources 
 

Energy  Description  Sustainable 
city models 

- Production and utilization of 
Renewable energies and 
related technologies                   

Some regions produce power by renewable energies from a 
building scale to an area. These energies enable cities to 
reduce ecologic foot prints. Production of renewable energies 
should happen in cities and contains significant elements of 
urban economy(Newman,2010,170). 

City of 
Renewable 
energies  

- Low unrenewable energies 
consumption 

- Production and utilization of 
Renewable energies                  

Neutral carbon can be the purpose of all urban development as 
it has been in some cities. It needs three stages: reducing 
energy consumption in feasible places like buildings and 
transportation system, adding renewable energy helps 
decrease in greenhouse gasses, compensation of CO2 by 
planting trees(Newman,2010,170).  

City of neutral 
carbon 

-  Production and utilization of 
Renewable energies in cities    

Distributed systems of power and water enable cities to reduce 
environmental footprint. This system is mostly called "water 
sensitive urban design" which includes a complete water 
circulation: rain and local water to feed the system and 
refining gray and black water to water greeneries and making 
artificial ponds as natural settlements and link them to local 
ecosystem(Newman,2010,170). 

Distributed 
city 

- Low unrenewable energies 
consumption 

- Production and utilization of 
Renewable energies 

- Stop energy wastage                 

Vehicles use the highest amount of energy among other 
consumers. Their dependency on gasoil the oil 
price(Anderson,1996). Traffic decreases quality of life, wastes 
time and energy and demolishes the 
environment(Brophy,2000). Sustainable transportation 
systems enable cities to increase flexibility in lowering fossil-
based fuels consumption. They also help infrastructures by 
minimizing sprawls and dependency(Newman,2010,170). 

City of 
sustainable 
transportation 

- Production and utilization of 
Renewable energies 

- Localization of energy              

Place-oriented city tries to localize energy, food, materials and 
economy while it depends on authority of local 
community(Newman,2010,170). 

Place-oriented 
city 

- Lowering energy 
consumption per person 

- Production and utilization of 
Renewable energies 

 

Lord Rogers defines compact city as: concentric zones with 
high agglomeration around public transport stations and low 
agglomeration in zones with less junctures. It causes 
confirmation of urban binderies, controlling urban sprawl, 
decreasing driving cars(Clif,1386), cropping personal trips, 
minimizing land wastage, public transport, health and power 
supplements, less damage to the environment(Golkar,1379).   

Compact city 

- Production and utilization of 
Renewable energies 

- Solar energy 
 

European ecotown reports that a green city is a healthy city 
which utilizes solar, wind, technologies and recyclable 
energies. It also contains environmental amendment projects, 
urban gardens, bicycle routes, public transportation, 
pedestrians, mixed landuse, passive solar designing and 
cultural variety(Ecotown report).    

Ecologic city 

- Production and utilization of 
Renewable energies 

Biophilic cities use  natural processes as a part of 
infrastructures. Fossil-based fuels are replaced with 

Biophilic city 
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 photosynthesis process which results in significant 
environmental benefits(Newman,2010,170). 

 
     
E. Some energy planning processes in cities: Energy 
planning in Rotterdam(REAP) 
 
It appeared when Rotterdam planed half of greenhouse 
gasses in 2025. This model has two main specifications: 
first, it recycles used energy, second, this model is 
accomplishable from a building to city scale. in late 1980, 
sustainable energy approach suggested three staged strategy 
to reach sustainability in cities: 
1- Reducing energy consumption 
2- Using renewable energy resources 
3- Refining energy residues optimally(Vndent,2009). 
In modern approach, an important step is added with the 
emphasize on recycling wasted energies. New stages are as 
below: 
1- Reducing energy consumption(by smart and climate-
oriented projects) 
2- Recycling wasted energy 
3- Using renewable energy resources and make sure 
residues can be reused as food. Regarding to energy 
efficiency, Five premier policies for planning and designing 
areas are: 
 
1- Development model on the basis of efficient energy 
Studies show that agglomerative areas, including mixed 
landuse and transportation proximity, consume less energy 
and materials. This model causes less air pollution and 
conserving forests, open spaces and under cultivation lands. 
There are various strategies derived from this model like 
smart growth and new urbanism.  
2- Sustainable consumption of energy resources: 
Planning should maximize available energy resources 
consumption in all actions. It should omit side effects of 
physical projects. 
3- Ecology(form and function): 
Planning should consider nature and natural systems. 
Strategic designing can reduce energy consumption caused 
by artificial systems, by creating an equilibrium and 
supportive cycle. 

4- Resources management, based on communities: 
Planning should encourage citizens to participate in proper 
energy utilization. One strategy is to decentralize Resources 
management system and draw it into neighborhoods. This 
model consists of creative strategies like local energy 
production and distribution, mixed landuse and developing 
communities(This model is also called trilogy materials). 
5- Optimum landuse: 
Designers should find a way to reduce natural resources 
consumption by restructuring or efficient utilization of 
current city structures. Compact city develops susceptible 
areas for pedestrians and supplies the least population 
density to support trilogy materials(heat, cold, energy) and 
public transport system. It also increase local access to 
services and air quality while decreases greenhouse gasses 
and energy consumption(Newman,2010,170). 
These five policies totally present a unique concept of 
energy-based designing. Urban growth should be led far 
from environmental sensitive areas and toward already 
developed zones to strengthen viability and public transport. 
Sustainable communities should be developed in cities 
which balance housing patterns, job opportunities and 
economic growth, free time, cultural facilities and etc. 
transportation, energy, construction and technology of 
controlling the environment can facilitate sustainable 
development of cities. 
 
 
III. CONCLUSION 
 
 

Unrenewable energies consumption challenges may result in 
human deterioration. They can not be omitted completely 
but, may be decreased or controlled by strategies. Using 
technologic sustainable energy and considering the city form 
can lead to less dependency on unrenewable energies. 
Models of energy planning and energy evaluation systems 
emphasize on sustainable energies and try to lower citizens 
dependency on pollutant technologies. 

 
 
 
REFERENCES 
 
[1] Anderson, William P, Pavlos S Kanaroglou, and Eric J 
Miller. Urban Form, Energy and the Environment: A 
Review of Issues, Evidence and Policy. Urban Studies 33: 7-
35. 1996. 

[2] Approach and Planning. Fifth Urban Research 
Symposium. 1−16 

[3] B.Aminzadeh,"sustainable urban 
development"congress,Tehran university,Tehran,1387 

[4] D.Vanden ,Andy, Tillie Nico, Marc Joubert, Wim de 
Jager, and Duzan Doepel. "Towards CO2 Neural City 
Planning and Low−energy Redevelopment" − Presenting the 
Rotterdam Energy,2009. 

[5] Geophys. Res. Lett., Vol. 30, No. 5, PP. 1984-1987 

[6] H.Bahreini,"sustainable urban development:from 
thought to action",ecology magazine, Tehran 
university,Tehran,1380 



Journal of Middle East Applied Science and Technology (JMEAST) 
 

ISSN (Online): 2305-0225 
Issue 21, August 2014, pp. 701-705 
 
 

705 
 

[7] K.Golkar,"Tall buildings architecture standards",Fine art 
magazine,Tehran university,Tehran,NO9,1379 

[8] K.Golkar,"Urban design components",Soffeh 
magazine,Shahid Beheshti university,NO.32,1379 

[9] M.Azizi," sustainable urban development", Soffeh 
magazine,Shahid Beheshti university,NO.33,1380 

[10] M.Clif,"green dimensions of urban design",translated 
by K.Mehrabani,Tehran,1386 

[11] M.Dagani,"astrology in simple words",translated by 
M.Khajepour,Tehran,1386 

[12] OECD."Cities and Climate Change". OECD, 10,2010. 

[13] P.Newman,"Green Urbanism and its Application to 
Singapore". Environment and Urbanization Asia: 149−170. 
2010. 

[14] R. Willson,C, Mordvinov, A. V. “Secular Total Solar 
Irradiance Trend during Solar Cycles", 21–23.2003. 

[15] S.Derster,"sustainability introduction",translated by 
M.Daneshvar,Ferdowsi university,Mashhad,1381 

[16] UN−Habitat. "PLANNING SUSTAINABLE CITIES". 
London. Sterling, VA: Earthscan 9−10. 2009 

[17] V.Brophy, Crea O’Dowd, Rachel Bannon, John 
Goulding, and J. Owen Lewis, "Sustainable Urban Design". 
Ireland: ENERGIE. 2000. 

[18] World resources institution,"sustainable development 
dimensions",worl resources1992-1993,guidline for world 
environment,Oxford university,Newyork,1992. 

[19] Y.Jabareen,”Sustainable Urban Forms : Their 
Typologies, Models, and Concepts.” Journal of Planning, 
Education and Research: 38−52. . 2006. 

[20] Y.Sobouti,"A warm land,21st century gift",Tehran,1390 

 


