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ABSTRACT

Cities are predicted to host 80 % of the populations by 2050 consiering the current urbanization rate.
It is inevitable. No choice is left to us but to keep our cities clean and livable. Efficient use of energy is
tightly linked with the smart cities. Looking at the technology development trends and the extensive
need for efficient use of energy, cities must be transforming to smart ones in order to keep them clean
and livable for this and generations to come. Kabul city population has been growing so rapidly and
also expanding widely to its outskirts in the last two decades. Environmental footprints has been so
significant and diverse. One of the critical issue with Kabul city has been the access to clean and abun-
dant sources of Energy. At the same time, lack of a master plan for its future has made this city in the
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— Smart city danger of become empty from the habitants in few decades. This is very important to draw future now.
— Urban planning Develop a new vision for our cities that is meeting the requirements of future. Kabul city needs one
— Urban design badly. One important area of a city to be discussed is its energy demand, supply and consumption. In

this research, energy demand, sustainable sources of energy supply and consumption is thoroughly
discussed. Based on our key assumption, livable and clean Kabul, all the other parameters are analyzed
and suggested. In specific, we have discussed the energy demand for electricity, heating and cooling of
buildings, transportation and industry. It is also assumed that Kabul will be modern and smart city
with state of the art technology available all around it. Key data and references for this research are;1.
Sasaki Urban Design Framework for Kabul city, 2. Previous master plans of Kabul city, 3. Energy strat-
egies and outlooks for Afghanistan, 4. Sustainable Development Goals (SDGs) and many other guide-
lines internationally used for urban planning and design. This research will help policy makers, urban
planners and designers, municipality authorities, other urban issues related sectors to work jointly
and make smart and rational decisions for the capital of Afghanistan and save it from going abandoned.
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— Master plan

— Urban design framework

— Kabul city sustainable
development

1. Introduction

Why smart and sustainable? Around 75% of the all-natu-
ral resources are consumed by cities including 60-80%
of greenhouse emission, while takes up only a small por-
tion of the land on the earth [1]. Future smart cities will
rely on reliable, efficient and low carbon energy supply
[2]. World agreed on 17 goals to achieve by 2030 that is
impossible to achieve by the innovations and serious and
ambitous planning by cities [3]. Goal 7 the provision of af-
fordable and clean energy, goal 8 decent work and eco-
nomic growth , goal 9 the industry, innovation and infra-
structure, and goal 11 sustainable cities communities, are
directly and closely related to sustainable and smart cities.
Action fields of smart cities are focusing on these 6 areas :
1.Smart Governance, 2. Smart Economy, 3. Smart Mobility,
4. Smart Environment, 5. Smart People, and 6. Smart Liv-
ing. All these action fields somehow related to energy and
ICT. For example, According to IEA analysis presented in
the Energy Technology Perspectives 2016 [4], the gradual
evolution of urban transport systems to encourage walk-
ing, cycling and public transit could save $21 trillion by
2050, while at the same time making a significant dent in
greenhouse gas emissions. As mentioned, cities are
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predicted to host 80 % of the populations by 2050 condi-
ering the current urbanization rate [5]. These global
changes in cities will affect urban planning [6]. Sometime
the green city is interchangabelly used with smart and
sustainable cities.”The Green City Index was originally
subdivided into eight categories: CO2 emissions, energy,
buildings, transport, water, waste and land use, air quality
and environmental governance” [7].

Kabul, the capital of Afghanistan has been growing very
fast since 2001. Its population dramatically increased
from nearly 01M to 4.5M [8]. A city that was built for 1M
has to contain this new population. It has put politicians
and Kabul city authorities in a tough position on how to
provide all the means of a quality living to its citizens. Alt-
hough it is not a fully resolved equation for high class and
developed cities around the globe, but the concern of ac-
commodating and providing living facilities for its citizen
according to SDGs provisions, is very critical and hard to
tackle in an under-developed capital, Kabul. There are
number of organizations active around the globe for iden-
tifying targets and indicators for smart and sustainable
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cities. ITU, United Nations, [SO and some others are among
them to name [9]. However, to adapt in the first step and
then managing the implementation of these targets and
approaching to their identified goals has put a high burden
on city leaders.

This research will help policy makers, urban planners
and designers, municipality authorities, other urban is-
sues related sectors to work jointly and make smart and
rational decisions for the capital of Afghanistan and save
it from going abandoned.

2. Problem statement

There are both global level and local level problems as-
sociated with cities. Climate change conerns due to fossil
fuel consumption is a global concern. There are targets set
by UN Framework Convention on Climate Change (UN-
FCCC) to reduce greenhouse gas emission [10]. On the
other hand, local concerns associated with energy con-
sumption has been equally important issue. Government
of Afghanistan has set an ambitious target to generate
95% of its energy from renwable energy resources by
2032 [11]. However no framework and strategy has yet
been developed to take them to this target. Government of
the Islamic Republic of Afghanstan in related to the SDGs,
has set a target to increase access to affordable, reliable
and modern electricity from 30% in 2016 to 80% (no tar-
get set for the expansion of renewable energy, energy effi-
ciency and improvement) by 2020 [12].
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Again, no clear roadmap and frameworks for these vi-
sions exist. Recently, a design framework for Kabul city
(KUDF) is developed pointing to the sustainable energy
provisions for Kabul city. But, it only discusses this topic
in the city level, talking about substations expansion, re-
newable energy projects, energy efficiency improvement,
rooftop solar hot water, waste to energy and a number of
policy recommendations for the lower level [13]. How-
ever, they have not pointed out to any national or city-
level targets for CO2 emissions reduction and energy tar-
gets. ICT and IoT which is one of the pre-requisites of the
smart city is not considered at all in KUDF. Most of the
industrial parks are still running of diesel generator that
costs around 60 cents per Kwh while the price of the grid
electricity is 10 cents for industrial users [14]. Consider-
ing all the above issues, it can be said that there is no policy
or plan existing that draw a smart and sustainable future
for Kabul city, which is one of the global as well as local
requirements for modern and new generation of cities.

3. Solution mechanism

A sustainable solution for these problems is the existence
of a framework, where all the stakeholders are able to
come togather, and identify and set national targets for
takcing these problem. A preliminary and high level
framework is proposed in Figure 1.

Kabul Municipality to be
given the responsibility and
authority to come up with

Establishment of a working
group in the cabines level

A technical committee chaired
by Kabul Municipality to be
created

detailed plans

Cabinet to form a third party
to evaluate the
implementation of the plan

An implementatin plan to
developed with clear role and
responsibility of each
stakeholder

A plan for 2050 to be
developed including high
level goals and indicators

Figure 1.

According to this framework, the government, in the cabi-
net level is suggested to set some national targets for big
cities of Afghanistan, specifically for the capital, Kabul city.
In the next level, relevant ministries and entities are sup-
posed to prepare there plans and goals based on this na-
tional targets.
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Proposed framework for a smart and sustainable Kabul

An evaluation and measurement mechanism is also pro-
posed to be developed in order to track the progress, iden-
tify chockpoints and bottlenecks, and prepare regular re-
porting of each entity.
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4. Methodology

In this research, a number of reports, papers, urban plans
related to energy integration in the urban planning pro-
cesses has been reviewed. Based on the findings and sug-
gestions of these literature and practices, a high level
framework is prepared as shown in Figure 1.

5. Result and discussion

The main findings of this research is focusing on lack of a
framework for considering integrating of energy, sustain-
ability and smart cities indicators for Kabul city urban de-
velopment and design framework. It shows that there is
issues in the policy and political level that has left out this
important topic in the urban development equation.
Therefore, some policy recommendations are proposed
for the policy makers to enable them start discourse in the
urban development context.

Kabul municipality need to empower its policy and
planning team by adding another department to deal with
the ICT and loT matter which is key for designing a smart
and sustainable city. In addtion to this team, a strong plan-
ning team need to be in place in order to transition Kabul
to a smart and sustainable city.

6. Findings

From this research, it is revealed that there are some ef-
forts and debates that is discussing this important issue in
different levels of the government and Kabul city, but
there is no national consensus on how the problems of Ka-
bul city and other major cities such as Herat, Kandahar,
Jalalabad and Mazar e Sharif could be solved. The leading
body to consider energy integration in urban planning
processes, is missing. There are different sources of com-
plexity in including energy issues in urban planning as de-
tailed by Rittel and Webber [15]. Some are listed below
that is true in the context of Kabul city:

1- Lack of a single problem statement

2- Conflicting values

3- Conflicting objectives

4- Multiple tactics to address the problems

5- Multiple actors with the power to assert their values
6- Scientific complexity and uncertainty

7- Political complexity and uncertainty

8- Administrative complexity and uncertainty

9- Dynamic context

7. Conclusion and recommendations

To make Kabul a livable, smart and sustainable, govern-
ment need to take immediate and strong steps. Kabul, the
most polluted city in Afghanistan, will not be anymore a
good place unless sustainability for this city is included in
the national security agenda. Kabul municipality as the
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leading entity should step in and propose specific targets
and goals for the short, medium and long term of this city.
Below are specific recommendation to save Kabul and
make it a city where the modern world expects:

10-Prepare a strategic plan where sustainability and
smartness is the main agenda

11-Raising awareness about SDGs and climate change
plans for municipalities and city residents.

12-Develop an integrated city plan where SDGs and smart
-sustainable city indicators require

13- Limit the role of state power utility (DABS) and MEW
and give more role and responsibility to Kabul munic-
ipality.

14-Develop and enforce energy code for buildings to en-
sure better performance, especially in commercial and
administrative buildings.

15-Developing a comprehensive and efficient transporta-
tion network advocating fast transit systems to de-
crease energy consumption and congestion.

16- Encouraging the use of solar energy in many applica-
tions (such as Solar Rooftop and water heaters and
street lighting)

17- Establishing a strong and independent Energy regula-
tory body for Kabul city

18- Increase private sector engagement

19- Promoting planting designated green areas but using
ecological landscapes and choosing suitable plants
that are responsive to the Kabul climate and that re-
quire less maintenance.
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