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Abstract

The research paper explores the impact of the construction of mega architectural projects on the surrounding area.
The King Abdullah Financial District (KAFD), a magnificent and sustainable architectural masterpiece that
consists of the largest cluster of high-rise buildings constructed in Saudi Arabia, with total of about 83 buildings
that vary in heights and functions. The paper points out an overview of the KAFD project’s and will elaborate on
the potentials and future challenges on the surrounding transportation system and the social context. numerous
visits to the project site, aerial and current project images, provided insight into three anticipated challenges of the
project; mainly the anticipated traffic that will generate on the surrounding transportation system, accesses that
may improve the anticipated traffic congestion on the surrounding system and the impact of the project on the
social context. The research paper has concluded that the KAFD project will impact the surrounding highway
corridors and has developed several alternative solutions to mitigate the adverse impact of the project to further
improve the local transportation system. The researchers also believe that this megaproject has a great potential of
providing significant benefits to the public. The researchers strongly support this magnificent architectural
masterpiece will certainly benefit the local and national economy. The researchers referred to other enhancements
that may include continued improvements of the project area signage and bikeways (where appropriate) to
encourage pedestrians and help reduce anticipated traffic.
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1. Introduction

The Kingdom of Saudi Arabia has been politically stable, in spite of the surrounding instability in the region.
Clearly, such stability has reflected positively on the economic state of the kingdom. Financially, the kingdom of
Saudi Arabia has shown continuous signs of economic growth in the past two decades. More notably, the past
decade, the kingdom has manifested tremendous growth and progressive development in every aspect of the
economy.

Since the kingdom experienced tremendous wealth, along with major population growth, the two factors has led
to significant increase in car ownership since early 70’s, the era of oil boom. This period of growth was marked as
the starts of major travel congestion and air pollution due to increase in traffic and unsustainable travel patterns
(Aljoufie, 2014). As an effort to improve and upgrades the city transportation system, the Riyadh City authorities
in 2012, introduced an investment initiative of $22 billion that includes a new Riyadh metro lines and public bus
system, according to Royal commission of Riyadh City (RCRC, 2015). Moreover, the improvement and
construction of new sewer system around the country that has been started in Riyadh and in other major Saudi
cities. The government of Saudi Arabia has paid distinct attention to upgrade the country’s infrastructure. Several
mega projects have been accomplished around the kingdom, many of which contain a distinct architectural design,
e.g. the king Abdullah financial district in Riyadh; Princess Nora University in Riyadh, the King Abdullah
economic city in Jeddah, Jezzan’s Industrial City in the southern tip of Saudi Arabia; Jabal Omar Development
Project; Makkah Al Mukkarramah Information Technology & Communications Complex; in addition, the ministry
of housing projects to build thousands of low income housing projects around the kingdom and so on.

28



jsd.ccsenet.org Journal of Sustainable Development Vol. 15, No. 4; 2022

2. Method

The researchers have applied field visits and observation method along with related literature review. The
researchers, who are trained and experienced observers in the field of study, were the primary participators in the
field visits to monitor the project construction progress and traffic growth near the two main entrance ramps (the
king Fahad highway and Eastern ring road ramps). They developed a plan to rotate, were each observer spent two
hours per day during working week to observer during working hours. In order to deal with the two traffic peak
periods (morning and afternoon), the time-periods for observation were varied from day-to-day. To better gauge
traffic volumes, observation studies were all carried out during working weekdays in Saudi Arabia starts on Sunday
to Thursday.

3. Project Background
3.1 Study Area

The King Abdullah Financial District (KAFD) project located in the capital city of Riyadh in the Kingdom of
Saudi Arabia is in the Arabian Peninsula, and it’s the largest country in land and population estimated to be around
30 million that is the largest among the Arabian gulf countries. Since the early 80’s, the kingdom of Saudi Arabia
and specifically the capital city of Riyadh, have gone through significant infrastructure upgrade and construction
boom that led to major urban growth. Such increase in urban growth, led to increase in car ownership and traffic.
(Alotaibi & Potoglou, 2017). Thus, the focus of geographic study area will merely be on the capital city of Riyadh,
and the surrounding area of the project, see figure A1 & A2, appendix A.

3.2 Entities that Manage Riyadh City Development

This mega project is expected to become the main central business district (CBD) in Riyadh, and thus it will
generate numerous traffic counts that adds up to the existing traffic. So, it’s imperative to point out the government
entities that are directly or indirectly responsible for city development and the improvement of the project’s
surrounding transportation network. The following authorities are:

3.2.1 Royal Commission for Riyadh City (RCRC)

Royal Commission for Riyadh City (RCRC) is created by royal decree in 2019 to replaces the formerly known Al
Riyadh Development authority (ADA). RCRC is directly responsible for developing and improving Riyadh City’s
urban plan, economic activities, environment management and social and cultural development (RCRC, 2015).

3.2.2 Ministry of Municipalities and Rural Affairs

The Ministry of municipalities and rural affairs considered to be the responsible entity for development of urban
and rural areas. That is including the Riyadh city roadway networks and infrastructure (MOMRA, 2011).

Recentlyy, MOMRA formed a new strategy to manage city development and has identified main key transport
strategies in Riyadh City that are relevant to the project’s surrounding roadway network, include the following:

1) Improving traffic management.

2) The development of the integrated transportation loop system (ring roads) to improve and reduce traffic
congestion in the city; and

3) Development of an integrated transportation system (corridor management program) in the city (RCRC, 2009,
2015).

3.2.3 Riyadh City Transport System-Ministry of Transport (MOT)

The city transport system managed by MOT, which is similar to the department of transportation in the US. MOT
has the authority to build, operates and manages all highways, bridges and roadways networks in and around Saudi
major cities. (Ministry of Transport, 2011).

3.2.4 Riyadh City Traffic Department

Riyadh city traffic system managed by the General Administration for Traffic (GAT), which is the main entity that
is responsible for traffic operation, management in Saudi cities (GAT, 2016).

The financial district located in the northern part of Riyadh city and is surrounded with the city’s four major
highways and arterials that divides and define the capital city of Riyadh. The extent of the project location
anticipated to be a major employment center that is expected to generate more traffic. That includes home to work,
and home-leisure commuting trips. Merely, those two main types of trips will certainly contribute significantly to
the existing traffic jam during rush (peak) driving hours. In addition to the recent opening of Riyadh Park, a mega
mall and theatre that is located next to the project location on the ring road highway that will most certainly
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contribute to the existing traffic jam by adding more home- leisure based trips and will negatively impact the traffic
circulations, specifically during evening hours.

4. Discussion

Most of the towers in KAFD are to house financial companies, administrative offices, and other multi-function
facilities. Also, there are several towers and buildings that have residential levels. In addition, the project will
include theaters, restaurants and upscale hotels that are operated by well-known service companies.

The financial district will include many recreational areas designed in a way that will give the impression of well-
connected pedestrians’ neighborhood and is displayed by fountains, artificial creeks, museums, and other
recreational and educational facilities along with many sidewalks, all in and around the project that are enhanced
with sequence of gardens, community parks, fountains, and landscape to please the public at large. (E-Architect.
2017). See figure A3 and A4, appendix A.

The project area consists of about three million square meters (MEED 2011) that houses all those magnificent
buildings and surrounding areas of attraction. To better improve the transportation of people and goods, the KAFD
will have an elevated magnetic monorail that connects all skyscrapers with the project main attractions. (Trade
Arabia 2010). See figure AS and A6, appendix A.

The aim of the paper is not limited to only pointing out the potentials of this mega project but also to point out the
socio-economic implications of this fabulous project and its anticipated effect on the surrounding transportation
system and future transportation growth, due to its location. In this regard, the paper will examine three major
categories that may explain the impact of the project. There might be other categories that need to be considered,
however, the following categories may reflect the major restrains to be considered in future studies and those are
as follows:

4.1 Anticipated Traffic Impact on The Existing Transportation System

Currently, the King Fahad highway is considered one of the most congested main arterials in the city of Riyadh.
The Northern Ring Highway is less congested in comparison to the King Fahad highway. However, traffic at the
peak time hours is highly congested in both routes. See figure A7, appendix A. Therefore, any increase in traffic
on those surrounding routes will add up to the current traffic congestion problem, because development in cities
are associated with the growth of mobility and urban transport to better improve access for goods and people (Rode
etal.,2017). However, Meanwhile, Amin A. (2013) maintains that in developing countries, cities have experienced
a significant growth resulting in denser use of space and unaffordable challenges to their urban mobility systems
such as congestion and air pollution, therefore, travel demand is expected to increase at a similar rate with
urbanization (Javid, Okamura, Nakamura, Tanaka, & Wang, 2013). It is worth to mention that the traffic
department at Riyadh municipality along with the Riyadh development commission has implemented state of the
art transportation system management (TSM) techniques to improve traffic flow. Such measures were noticed at
the site visits, where time for green lights were prolonged for through lanes at the exit ramps; and other intersection
improvements were implemented.

The location of the KAFD is surrounded by two main highways, to the east by the king Fahad Highway that runs
north and south bounds and by the Northern Ring Highway that runs east and west bounds. A local ring road was
developed that surrounds the project area. This ring road will basically receive and transmit traffic from the
surrounding highways. See figure B1, appendix B; for the KAFD’s surrounding transportation system. A Central
Business District (CBD) development plan shall have a transportation system study that consists of the existing
and forecast system impact. Certainly, the KAFD once completed will be the prominent Central Business District
in the capital city Riyadh. The project has the potential to becoming one of the world’s most known financial hubs.
Like all known financial hubs, the project will generate much of peak time traffic on both mentioned surrounding
highways and thus will significantly impact traffic flow. Therefore, sequence of alternatives must be developed to
elevate the anticipated traffic congestion. The paper suggests that a thorough analysis of current traffic issues
should be taken into consideration (e.g., traffic congestion on local roads and ramps). Thus, the paper suggests
alternative solutions that may elevate some of the anticipated traffic congestion surrounding the KAFD area.

As previously mentioned, there are traffic congestion issues that have persisted in the capital city of Riyadh and
more specifically around the KAFD project area, even though several measures were implemented by the local
transportation authorities. Therefore, any technical measure may not alleviate the problems categorically but
certainly will help the anticipated traffic congestion within the project area.
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4.2 Proposed Solutions to Alleviate Anticipated Traffic Impact

The paper has examined the current surrounding transportation system carefully and has developed the following
transportation alternatives to help ease the anticipated traffic congestion around the KAFD area. Figure B2,
appendix B, will show all the proposed alternatives. Briefly, the paper will elaborate on each suggested alternative:

1) The construction of a two-lane elevated exit ramp at the south bound of the King Fahad highway starting at
about 50 meters after the Thumamma road interchange with the King Fahad highway. The proposed ramp will
have to be aligned to the existing ring road around the project. The length of the two-lane exit ramp shall be a
minimum of 60 meters to store more vehicles without impacting the King Fahad highway traffic. This ramp will
handle the anticipated traffic from the northern areas of the KAFD project. For further illustration of the first
alternative, see figure B3, appendix B.

2) On the northern bound of King Fahad highway, the researchers propose the construction of a two-lane elevated
exit ramp that splits-out of the current exit route of the King Fahad to the Northern Ring Road interchange. The
proposed ramp will be smoothly curved to land at the existing ring road that is built to receive the anticipated
project traffic. The researchers do not specify the degree of the curve but suggest that a smooth radius might be
applicable for the proposed ramp. This ramp will handle most of the anticipated traffic from the southern districts
of the KAFD project. For further illustration of the second alternative, see figure B4, appendix B.

3) The researchers propose the construction of a two-lane elevated exit ramp that starts at about 100 meters on the
western bound of the Ring Road highway and the King Fahad interchange. The proposed elevated ramp will be
slightly curved to land at the existing ring road that is built to receive the anticipated project traffic. This ramp will
handle most of the anticipated traffic from the eastern district of the KAFD project. For further illustration of the
third alternative, see figure B5, appendix B.

4) The researchers propose the construction of a two-lane depressed (underpass) exit ramp on the eastern bound
of the Northern Ring Road highway that starts at about 50 meters after the current exit ramp from the Northern
Ring Road to Takhassasi Road. The proposed ramp will be elevated to become an overpass over the Northern Ring
Road and then curved to gradually land at the existing Ring Road that is currently built to receive anticipated
project traffic. This ramp will handle most of the anticipated traffic from the western districts of the KAFD project.
For further illustration of the fourth alternative, see figure B6.

5) The final suggested alternative solution that the research proposes for the anticipated traffic congestion around
the currently built ring road that surrounds the KAFD project area, is to re-route the Thumamma road traffic that
enters the project. The proposed one lane ramp will transmit traffic further south of the project area for the purpose
of better traffic distribution within the project area. For further illustration of the fifth alternative, see figure B7.

It is worth to mention, that by no means have the researchers thought that these suggested alternatives are the key
to tackle all listed challenges. On the contrary, researchers believe that there might be other alternatives that other
engineers have thought of but did not come to surface or in the initial study process.

4.3 The Impact of the Social Context

In the commercial assessment of such megaproject, it is necessary to consider the many aspects that can influence
the project’s overall performance, including concerns and potentials. Though, it is also imperative to observe the
impact of the project on the social characteristics of the surrounding society and how it would impact the project’s
potentials. The KAFD project shall consider the effect of the social context of the Saudi society, particularly in
Riyadh, which is considered one of the most conservative regions, in comparison to the eastern and western regions
of the kingdom. Overall, the social aspects of Riyadh’s region emphasize on the separation of the two genders.
Anywhere else this main social element may underline the shopping experience and impact the buying power and
profits. But the nature, of the Saudi society, particularly in Riyadh has been well adopted to such culture and thus
those elements will not impact the commercial malls and shops within KAFD in the long run.

Riyadh city is wealthy in culture, and its society is very influenced by the Islamic teaching and many principles
regarding privacy. Also demographically, Saudi Arabia has a high average of household size (Abdul Salam, 2013),
in addition to the fact that for years Saudi women were prohibited to drive a car in the cities. Therefore, Saudi
woman could not use their own cars, so they relied on hired drivers to meet their daily transport needs for all their
errands and daily trips. About four years ago, a major positive change in the social context of the Saudi society
occur, a royal decree has been issued to allow females to drive as of May 2018. Even though there are little social
factors that may be considered as a minor economic constrain, but allowing women to drive is the kingdom, shall
be considered as factor in the future for economic assessment of the project potentials. In many ways, the Saudi
society is prone to such impacts since the country has been in a construction boom and several mega projects were
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planned and are constructed to upgrade the country’s infrastructure.
5. Conclusion

The research paper has stressed out the anticipated impact of the KAFD project on the surrounding Highway
Corridors and has developed several alternative solutions to mitigate the adverse impact of the project to further
improve the local transportation system. The paper revealed no socio-economic impact of the project but given the
size of this megaproject, it was hard to predict the definite social impact.

In addition, the researchers would like to point out other enhancements that may include continued improvements
of the project area signage and landscaping, the addition of sidewalks and bikeways (where appropriate). to
encourage pedestrians and bicycle accesses that lead to the project area and to continue to work closely with the
mentioned local authorities on the KAFD plan of improvement. Such measures shall be an environment—friendly
practices to be integrated into the project local roadway networks to discourage the use of private cars and
encourage people to walk.

The researchers strongly support this magnificent architectural masterpiece that will certainly become one of Saudi
Arabia’s top landmarks and will gradually benefit the local and national economy.
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Appendix A

List of illustrated figures and images of the project. Please note, due to security issues, team were not able to take
actual photos for KAFD. But the listed images are very resembled images that were obtained from KAFD web
page or related sites.
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Figure A1. Map of the Kingdom of Saudi Arabia. Source: ADA 2013
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Figure A2. Project location in the city of Riyadh, Kingdom of Saudi Arabia

Figure A3. View of Financial Plaza. Source: KAFD.com.sa
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Figure A5. The monorail. Source: KAFD.com.sa
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Figure A6. Sky Train- Monorail System. Source: KAFD.com.sa
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Figure A7. Riyadh traffic congestion: King Fahad highway, source: https://www.royalhaskoningdhv.com/en-
gb/projects/riyadh-traffic/6003
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Appendix B

List of project roadway circulation and suggested ramps.
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Figure B1. Existing roads system
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Figure B3. First proposed alternative

39




jsd.ccsenet.org Journal of Sustainable Development Vol. 15, No. 4; 2022

LEGEND

[ PURPOSED RAMPS

[ KAFD'S RING ROAD

cxISTING HIGHWAYS

<

Figure B4. Second proposed alternative

[

LEGEND

B PURPOSED RAMPS

[ kAFD’S RING ROAD

ex1STING HIGHWAYS

Figure B5. Third proposed alternative



jsd.ccsenet.org Journal of Sustainable Development

Vol. 15, No. 4; 2022

0

‘:\\.\_"
w‘\/_%
[\

LEGEND
[ PuURPOSED RAMPS
[ kAFD'S RING ROAD

eXISTING HIGHWAYS

Figure B7. Fifth proposed alternative
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