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Abstract

Considering the necessity of achieving sustainability in cities, this research aims at assessing the
practicality of the CASBEE-City tool for prioritizing development measures and strategies in Tehran
Megalopolis, Iran. CASBEE is a method of assessing and rating the environmental performance of a
built environment according to the Built Environment Efficiency (BEE) as an assessment index, which
is based on the idea of eco-efficiency. This tool provides a composite index (BEE) which is calculated
based on the city quality (Q) indices, including environmental, social, and economic aspects and the
environmental load (L) covering the annual CO2-eq. emission per capita. The results of applying this
tool to Tehran City show that this capital is ranked fairly poor (B-) in 2019, representing low quality
and high load. According to the findings, recycling resources, social services, and public
transportation, along with the decrease in carbon emissions are to be the priorities in the future city
development plans. Presenting the results separated by each index, planners and decision-makers can
accurately determine which aspect of the city’s quality should be given precedence for realizing
sustainability in the mid and long term. A Comprehensive city assessment from the perspective of
environmental efficiency is important because it provides guidelines for deciding upon a preferable
course of action. This type of assessment should benefit not only citizens and local governments but
also national governments. This kind of assessment helps national governments to determine which
area should be the focus of further efforts toward improvement.
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Extended Abstract

Introduction

UN-Habitat states there are nearly 2,000 metropolitan areas globally, settling a third of the world’s
population. As predicted, the majority of the world’s population will live in metropolitan areas by
2035. Many assessment indicators and tools for municipalities have been developed to realize
sustainability goals. In 2015, the United Nations (UN) has outlined a set of sustainability goals to
assess and guide cities and urban developments around the world to pursue sustainable development
through a set of 17 Sustainable Development Goals (SDGs). The International Organization for
Standardization (ISO) has also established Sustainable Development of Communities: Indicators for
City Services and Quality of Life (ISO 37120). A variety of built environment assessment tools have
also been developed such as the Building Research Establishment (BRE) Environmental Assessment
Method (BREEAM) in the United Kingdom, the Leadership in Energy and Environmental Design
(LEED) system in the United States, and the Comprehensive Assessment System for Built
Environment Efficiency (CASBEE) in Japan since 1998. The carbon emission reduction calculation in
sustainable development has been outlined towards quantifying the reduction of global greenhouse gas
(GHG) emissions which was based on the Kyoto Protocol, 1997 in Japan. None of the
abovementioned assessment tools calculate carbon emission reduction except the CASBEE.
Comparing the status of world countries based on the Quality of Life Index published by Numbeo.com
in 2019, Iran is ranked 70 with an index value of 87.02, which is way lower than the value of its
neighbor countries. This necessitates assessing the various aspects of development in Iran, and
specifically in its capital, Tehran. In this regard, the aim of this study is to evaluate the Iranian urban
settings by applying an original and certified assessment tool. As the CASBEE-City was designed for
Japanese cities, this research also seeks to analyze the success of this tool in assessing non-Japanese,
developing cities like Tehran.

Materials and Methods

CASBEE is a method of assessing and rating the environmental performance of a built environment
according to the Built Environment Efficiency (BEE) as an assessment index, which is based on the
idea of eco-efficiency. The calculated BEE value is shown on a two-dimensional graph, called a BEE
chart, which plots the Q value on the vertical axis and the L value on the horizontal axis. The
assessment will be conducted at the municipal level, the foundation of a society. The higher the Q
value representing quality and the lower the L value representing environmental load on the external
environment is, the higher the BEE (Q/L) value becomes, which indicates that the city is highly
regarded for its excellent environmental efficiency. Based on various criteria and conducted literature
review, and the circumstances of the study area in this research, 35 indicators were selected for
assessing the environmental quality and load by using the CASBEE-City tool.

Considering the necessity of reaching sustainability in urban areas and for assessing the practicality of
the CASBEE-City tool in Iranian cities, Tehran City has been selected as the sole case study and the
best option to analyze and apply the tool.

Discussion of Results

35 indicators were selected to cover environmental, social, and economic aspects of the city’s quality.
All the required data were gathered from reliable sources for the exact boundary of the study area in
2019. Since some economic data were not available for the exact area or time, average provincial or
national data were obtained and justified for research use.
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The gathered data were entered into an excel worksheet and the scores were then normalized. This step
is necessary because the indicators are of different units, so it is not possible to group the indicators;
normalization is a crucial justification for composite indicators. According to the CASBEE-City
manual for worldwide use, the indicators’ scores were then calculated on a 0-5 scale, and the total
score of city quality (SQ) was achieved. Environmental load is determined by calculating the
greenhouse gas emissions and their equivalent CO, emission per capita. To do so, the total amount of
consumed petroleum products and natural gas was obtained and separated by sector (i.e. industrial,
residential, commercial, and transportation). The total emissions of CH4 and N>O were then converted
to CO; eq. by applying relevant coefficients; then the annual total CO; eq. emission was calculated per
capita within the study area.

Among the subcategories of Environmental aspects, Local Environment (including air and water
quality) has the highest score (4.54); preceded by Nature Conservation (including ratio of green and
water spaces, the share of protected areas, and annual change in arable land) with the total score of
2.91 and Resource Recycling (including recycling and incinerated rate of waste) with the total score of
1.87. It is therefore concluded that Tehran City managers and policymakers should focus their
attention firstly on waste management, in a way that the share of the recycled and incinerated rate of
general waste increases. The next priority is expanding the green and water spaces to improve the per
capita area of natural lands. The annual change in arable land in Tehran City is not of that much
concern; however, it is necessary to conserve these areas so that they will not decrease in course of
time with increasing population and accelerating need for housing.

Among the subcategories of Social Aspect, Social Vitality (including IT, life expectancy, and rate of
population change due to migration and death) has the highest score (4.53), followed by Living
Environment (including quality of housing, traffic safety, crime prevention, disaster preparedness, and
informal settlements) with the total score of 2.98 and Social Service (including public indoor and
outdoor recreation spaces, cultural and medical services, etc.) with the total score of 1.42. Based on the
results, improving social services, especially cultural, medical, and children and elderly care centers
should be among the priorities to improve the social aspect of the city quality. Excelling the situation
of public indoor and outdoor recreation spaces needs to be considered in future development policies
and spatial planning of Tehran City. Housing quality, informal settlements, and medical services will
be the next priorities in the study area to be improved.

Among the subcategories of Economic Aspect, Financial Viability (including tax revenues, GNI index,
unemployment rate, etc.) has the highest score (3.62); preceded by Industrial Vitality (including gross
regional product, renewable energy sources, etc.) with the total score of 2.13, and Economic Exchange
(including public transportation and bicycle lanes) with the total score of 1.48. It is therefore
recognized that substantial attention should be given to improving public transportation and increasing
bicycle lanes. The next priority should be increasing the gross regional product per capita and
extending the infrastructures for urban renewable energy sources. Besides, the employment rate is
considerably low in Tehran City which requires strategic and inter-sectional planning at the city scale
and beyond it.

Considering the consumption of natural gas in different sectors, the CO, emission per capita in Tehran
City is lower than the national average; however, the annual amount is significant enough to urge
decision-makers to take prompt and proper measures to decrease environmental load; so that the
improvement of environmental, social, and economic qualities will guarantee the sustainable and
comprehensive development of the city along with declining the load.
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Conclusions

Environmental load is considerably high in Tehran; therefore it is required to improve the results of
the assessment by introducing low-carbon technologies, eco-friendly policies, promoting eco-friendly
behavior of citizens, and other measures. A Comprehensive city assessment from the perspective of
environmental efficiency is important because it provides guidelines for deciding upon a preferable
course of action. This type of assessment should benefit not only citizens and local governments but
also national governments. This kind of assessment helps national governments to determine which
area should be the focus of further efforts toward improvement. Assessment results can be used as key
information in planning nationwide policies.
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UN-Habitat

Aalborg Charter

Stakeholders

United Nations (UN)

Sustainable Development Goals (SDGS)
International Standard Organization (ISO)
Environmental Assessment Method (EAM)
Building Research Establishment (BRE)
Leadership in Energy and Environment
Design (LEED)

. Comprehensive Assessment of
Sustainability in Built Environment
Efficiency (CASBEE)

11. Built Environment Efficiency (BEE)

12. Quality (Q)

13. Load (L)

14. Human Development Index (HDI)

15. Johur Bahru

16. MURNInets

17. Normalization

18. Human Development Index
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