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Policyl mplicationsfor Effective M anagement
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ABSTRACT

L ahoreisafast-growing metropolisexperiencingrapid growth in peopleand vehiclepopulation. This
unpr ecedented growth hasled to urban sprawl, dependency on motorized transport, and increased
parking space demandsthroughout the city limits. Off-street parking supply isinsufficient and the
demand ismet mainly by roadside par kingwith and without any authorization. Parking on theroadsand
sidewalkshasresulted in reduction in traffic capacity, tr affic speed variation, accidentsand disruption
in smooth flow of traffic. Though the government has adopted measuresin the past to streamline
roadside parking activities, theseeffortshave proved counter -productive. Thispaper providesacritical
analysisof theexisting parking situation in L ahorebased on detailed surveysand interviews. It presents
an assessment of thefunctional performance of selected parking siteslocated at variousroads. The
findingsnot only providesignificant evidence of the problems caused by haphazard curbside parking
but also highlight itsprospectsif managed properly. Thepaper arguesthat absenceof by-lawsgoverning
curbsideparking, weak institutions, and inadequate publictransport arethemain causesof prevailing
parkingcrisis. It concludesthat development of curbsideparking regulationsin linewith urban transport
policy isafirst step towar dsmanaging existing and futur e cur bside parking resour cesin L ahore.

KeyWords: CurbsideParking, Parking M anagement, Traffic Management, Public Transport.

1. INTRODUCTION

ith rapid increase in private transport

modes, the menace of curbside parking has

clung to several metropolitan cities across
the world. In order to seriously cope with this situation,
many cities have employed a number of techniques and
strategies to manage curbside parking using geometry,
timing, pricing, technology and enforcement. Cities
namely Redwood and Pasadena, California have
successfully gained control over curbside parking spaces
with the help of market-based variable pricing techniques

[1-2].A critical review of the literature on this subject
revealsacompletely different picture. For example, some
researchers favor curbside parking as it provides
convenience, encourages shared use of space, acts as
safety buffer for pedestrians, and occupies less space
than off-street lots [3-4].There are experts who oppose
parking on the roads because it causestraffic congestion,
traffic crashes, and environmental pollution [3-6].
However, a paper by Marshall et. al. [3] discusses both
positive as well as negative points of curbside parking.
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The city of Lahore, Pakistan is also experiencing
mismanaged curbside parking proliferation. The urban
roads and streets of the city originally meant to carry
traffic flow have started to facilitate huge volumes of
parked vehicles. This phenomenonistaking placein the
city both with and without approval of civic agencies.

This paper attempts to provide a critical analysis of
curbside parking practicesin Lahore. It not only discusses
the nature and extent of problems associated with curbside
parking but also deliberates on itsimplicit prospects.

The methodology covers primary and secondary data
collected under a research study on curbside parking
management in Lahore [7].The secondary data used, in
the mentioned study, includes number of authorized
parking sites, number of registered vehicles, related maps,
and reports, etc. However, information on primary aspects
was collected through reconnaissance survey, profile
development survey, traffic count survey, structured
interviewswith drivers, traffic wardens, contractors, and
concerned government official s using questionnaires and
interview checklists developed for this purpose. Out of
the total authorized parking sites recorded during the
survey, nine different cases were selected for detailed
analysisonthe basis of cluster sampling technique. Using
this method, a well-defined selection criteria was
developed revolving around parameters such as:
geographical location (central or non-central), degree of
problems (less or more), parking provision (cars or
motorcycles or both), regulatory authority (CDGL (City
District Government Lahore) or TMA (Town Municipal
Administration)), location or position (carriageway or
serviceroad) and topology (single-sided or double-sided).
At thetime of the survey, carefully calculated samplesize
of six percent was picked from the popul ation keeping in
mind the set criteria and intention that curbside parking
occurrence in every different form must be reflected in
detailed investigation. In order to measure the traffic

impact, traffic count survey was conducted in peak hour
at those parking sites which were operational on
carriagewaysof busy roads. Thetraffic count valueswere
later converted into measurable PCUs (Passenger Car
Units). The collected information was updated with respect
to the total number of authorized parking sites. The data
analysiswas carried out mainly using SPSS and Mi crosoft
Excd.

2. PARKING STUATIONINLAHORE

2.1  Populationand Spatial Growth

Lahoreistheprovincial capital of Punjab and the second
largest city of Pakistan. According to 1998 censusreport,
the population of Lahore Metropolitan Area was 6.94
million [8]. A study’s estimates, however, show that the
city hastouched the popul ation of ten million at an annual
growth rate of 3% [9].Lahore is not fully planned like
Islamabad but it represents a combination of planned and
unplanned areas. The unplanned areas in Lahore
(consisting of old establishments) are mostly
concentrated in and around the center of the city whereas,
the planned areas (including residential housing schemes)
arelocated far away from theinner urban core.

Due to the absence of any zoning regulations, the
commercial land uses have spread all over the city in an
unorganized manner. The city has also witnessed linear
commercialization of land use alongside its busy roads
and streets. This commercialization trend has not only
allowed low-dense commercial activities but also
facilitated high-density commercial buildings. For
instance, Ali [10] highlights that the devel opment speed
of high-rise commercial activitiesaccelerated four-years
ago when anumber of multi-storey commercial buildings
sprouted along several major roads. He further describes
that most of the high-rise/multi-storey development lacks
provision of adequate parking spaces and consequently,
parking comes on the roads in the vicinity.
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2.2 M otor Vehicular Growth

With tremendous increase in population and rising
prosperity, motorized traffic has significantly increased
over the past few years. Table 1 and Fig. 1 show traffic
growth, based on total number of registered vehicles per
year from 2008-2012, using datacompiled by Exciseand
Taxation Department, Government of the Punjab,
Lahore.Theregistered vehiclesinclude motorcycles, cars
and other modes of traffic (such as pick-ups, tractors,
trolleys, trucks, wagons, AC buses, bus, excavators,
rickshaws, etc). Motorcycles were the fastest growing
travel mode with an estimated average increase of 14%
per year and had the largest mode share with almost 60%
of al traffic. Motorcycles continue increasing because
their lower pricesascompared to carsare easier for people
to afford. Similar to motorcycles, carsgrew an average of
8.3% annually; however, they handleonly half thetraffic

multiple types of bus services, including private buses
and mini-buses. However, taxi services—rickshawsand
Qinggis (motorcycle rickshaw)— are provided only by
private operators. Despite the new 27km long BRT (Bus
Rapid Transit) service, Lahore'stransit systemisstillnot
as modern or comprehensive as citiesin developed and
even some less developed countries. Moreover, the
overall share of public transport isrelatively low. There
are several reasons why Lahorites do not prefer public
transport: high traveling costs, deficient routes, less
supply corresponding to demand, poor performance,
inefficient operation, and limited and poor condition of
facilities (including terminals and buses) [9]. In the
absence of a well-managed public transport system,
people use their private transport modes (especially
motorcycles and cars) to cater to their day to day needs
of commuting.

of motorcycleswith ashare of 27%. 2500000 7 —e— Motorcycles
Cars
2000000 | g
Compared to other transport modes, cars and motorcycles Others
. . e . . N
contribute significantly to overal traffic. Both require 2 1500000
parking space not only at the origin but also at the =
()
_— . .. . 3 1000000
destination. Therefore, this explosion in vehicle growth 5
Z
requires a serious solution. 500000
2.3 UrbanPublicTransport 0
2008 2009 2010 2011 2012
Lahore’s public transport system consists of bus and Year
taxi services. The public and private operators provide FIG. 1. SHOWING TRAFFIC GROWTH PATTERN IN LAHORE
2008-2012
TABLE 1. SHOWING TRAFFIC GROWTH IN LAHORE (2008-2012)
Year
Vehicles 2008 2009 2010 2011 2012
No. % No. % No % No % No %
Motorcycles 1,147,999 57 1,297,942 59 1,496,572 60 1,712,076 61 1,951,714 62
Cars 573,340 29 613,504 28 674,668 27 739,104 26 810,289 26
Others 279,219 14 298,683 13 321,743 13 344,448 12 367,434 12
Total 2000558 | 100 | 2210129 | 100 [ 2492983 | 100 | 2795628 | 100 | 3129437 | 100
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24  ParkingProvison

Theexigting parking demand in Lahoreismet by numerous
parking practiceswhichinclude of f-street covered parking,
frontage parking, parking plazas, parking lots, and
curbside parking. Thefollowing sub-sections providethe
theoretical understanding of each category.

24.1 Off-Street Covered Parking

This refers to parking spaces earmarked in buildingsin
accordance with space standards laid down in the
applicable building regulations. Planning agencies in
Lahore do not approve building plans until the parking
spacerequirement isfulfilled. For example, [11] specifies

parking reguirements with respect to various building
types (residential, commercial, offices, public buildings,
etc.), asshown in Table 2.

It is observed by the researchers that most of the builders
earmark parking spaces in the buildings in order to get
their plans approved. During the construction phase, they
utilize such spaces for other activities(such as shops)just
toincreasetheir saleablearea. Therefore, when the building
is complete, fewer spaces are built than the spaces
mentioned in the approved plans. The TEPA (Traffic
Engineering and Transportation Planning Agency), which
isresponsibleto ensure the availability of parking spaces,
takes least interest due to its inadequate capacity.

TABLE 2. LISTED PARKING SPACE STANDARDS [11]

Parking Standard
No. Type of Building
Car Space Requirement Motorcycle Space Reguirement
1 car space for every 1200 sqft of covered
1 Apartment area subject to a minimum of one car space
for every housing unit
Offices, Commercial including large stores &
2 Retail Shops, Hospitals & Exhibition Halls | + 62 SPace for every 1000 sqft of floor area
16% of the total car parking area shall be
1 car space for every 6 rooms
il hdd reserved for motorcycles.
1 car space for every 800sq ft of shopping
3 Hotel aea
: Olels Remarks: In practice, total number of
1 car space for every 1000 sqft of office area motorcycle spaces are calculated two times of
1 car space for every 500 sqft of floor area | total required car parking spaces. For exanyple,
4. Restaurants, Clubs & Cafes 1 car space for every 500 sqft of floor area if floor area of a commercial bulding is 3000
sqft requiring three car spaces calculated at the
Marriage Halls, Banquet Halls &
5. Cormmurity Centers 1 car space for every 500 sofft of floor area | rate of 1 car space per 1000 sqft of floor area,
) motorcycle parking requirement will be six
6. Cinema, Theatres & Concert Halls 1 car space for every 5 seats
(Based on author's own experience of working
7. Post Office & Police Station 1 car space for every 2000 sqft of floor area in a goven orgerization).
1 car space for every 500 sgftof floor area of
the administrative block
8. Industria Buildings and Warehouses
1 car space for every 2000 sqft of floor area
for the workers
9. School, Colleges and Educational Institutions | 1 car space for every 2000 sqft of floor area 40% of car pa:i');gg;i:ge r ed for
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2.4.2 FrontageParking

This parking type is operational in Lahore in the past
several years and is mainly related to the concept of
commercialization of residential properties.
Commercialization refersto conversion of residential plot/
property into non-residential use whichis purely against
the approved housing scheme or master plan of acity. A
number of roadsand streetswere declared as‘ commercia’
in the city along which permanent commercial activity
was allowed. However, to legally change land uses, the
properties had to comply with Lahore's parking space
standards and front setback requirements. These
requirements forced property owners to accommodate
parked carsin the building’s setback, with modifications

based on plot size and adjacent right-of-ways.
24.3 ParkingPlazas

In high-density commercial areas of the city where vacant
land is non-existent, the practice of constructing multi-
storey parking plazas has been a norm. D-Point Parking
Plaza in Shah AlamMarket, andLDA Parking Plaza in
Liberty Market arehighly relevant examplesof thisparking
type. The Government of the Punjab through TEPA has
also planned to construct new parking plazas near
predominant commercial areasin Lahore[9].

TEPA hasalso constructed aPark-and-Ridefacility along
Main Boulevard near Liberty Market. At the time of
planning, it was decided that the public transport system
would be connected with this park and ride plaza; thus
far, transit connectivity is stilllackingeven after its
construction. Drivers pay to parkat D-Point and the Park-
and-Ridefacility whereasLDA Parking Plazaoffersfree
parking.

2.4.4 ParkingLots

Unlike already discussed practices, small and large-scale
parking lots are common in various planned commercial

areasin Lahore. These parking lotsare usually off-street,
open parking areas, which not only provideparking
spaces, but also includeother related features like
landscaping, parking islands, and vehicle circulation
spaces (aisle and access lanes). Liberty Parking Lot in
Gulberg Town, Fortress Stadium Parking Lot in
Cantonment area, andM oon-Market Parking Lot in Igbal
Town are few examples of this concept and all three lots
chargefor parking.

3. CURBSIDE PARKING

Curbside parking means parking spaces along the sides
of theroad, whether in parallel or in diagonal to the curb
configurations. Thisisthe most commonly-observed form
of parking in the metropolitan city of Lahore. It not only
exists along public roads, streets and sidewalks but also
along one or both edges of service roads.

In order to control the occurrence of curbside parking,
CDGL has declared 32 roads sections where parking is
permitted in theform of small scale stands. These parking
stands cater to the needs of cars as well as motorcycles
parking. TMAs have also declared some parking spots
authorized within their jurisdictions on roads other than
those declared by CDGL for parking purposes. A related
study demonstratesthat 20% of L ahore’ s 2000km network
of primary, secondary and tertiary roads is used by
curbsideparking [9] (Fig. 2). However, Fig. 2 only includes
thelocations of the 359 authorized parking sitesin Lahore
asper datacollected from Le-Park in May 2013, whereas
thelocations of unauthorized parking sites are not known
dueto unavailahility of the official record.

In 2009, CDGL experimented with managing curbside
parking at the Panorama Shopping Centre (also known as
PnD Zone-2) by installing pay-and-display parking meter.
Parking rates started at PKR 10/- (US$0.10) for the first
hour and then PKR 5/- for every subsequent hour. Longer-
term parking rates included a daily rate of PKR 50
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(PKR 20/- for shopkeepers and traders) and aweekly rate
of PKR 200/-. Illegal parking incurred fines up to PKR
500/-. To help citizenswith the new meters, CDGL setup
an information center near Masjid-e-Shohdaa[12].

Unfortunately, the pay-and-display meters experienced
some growing pains. First, the parking locations lacked
adequate staff to monitor parking violations. Second,
drivers were not familiar with the system and did not
support charging-by-the-hour. Third, parking contractors
were against the meter scheme because fully-autonomous
machines did not allow overcharging. Fourth,
businessmen were against the meters asirritated drivers
went el sewhere, causing aslump in customers and retail
sales for nearby businesses.

To resolve these problems, CDGL has established the
Lahore Parking Company (Le-Park) based on ISPARK
model of Istanbul, Turkey. It hasassigned Le-Park withan

o A
VA

|

.

t.\ Y, "8

| Parking (%)
0-1
2-10

11-30
— 31-50
— 51 .70 [

—71-100 e
| Town/Tehsi Boundary
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FIG. 2. DISTRIBUTION OF CURBSIDE PARKING IN
LAHORE [9]

exclusive task of planning and development of new
parking facilities, aswell asthe management, control, and
operation of existing public and private parking facilities
inLahore.

Interviews with CDGL officials reveal that roads were
selected to allow curbside parking without considering
any reasonable criteria or feasibility study. The main
reason for this lack of scrutiny involves no proper
guidelines being available for curbside parking
management. The only criteria used for selecting aroad
for curbside parking is the quantity of existing
unauthorized curbside parking spots. Thisisquitesimilar
to declaring a road as commercialized based on the
occurrenceof existingillegal conversionsfromresidential
to commercia land use. In other words, this situation
reflects CDGL’sweak enforcement capacity in alowing
illegal parking to occur inthefirst place.

Although CDGL analyzed aspects like available road
space, road type, and traffic levels when considering
toallow curbside parking, it has not yet carried out any
detailed surveys and investigations to provide guidance.
According to[9], the authorities provided parking
facilities without giving due diligence to the effect of
traffic demand on junctions, service roads and main
carriageways. In fact, traffic wardens interviewed told
that curbside parking sites such asWarid Office (Empress
Road) and SNGPL office (Gurumanget Road) are
authorized adjacent to U-turns, hindering the turning
movement of buses and other large vehicles. Officials
also informed that exact dimensions of parking stands
arenot marked at multiplesites, causing illegal expansion
of the parking space dimensions.

Efficient parking planning and control is the result of
coordination among various departments, which
unfortunately is non-existent in Lahore. Civic agencies
grant approval of curbside parking spacesin an isolated
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manner, without consulting related departmentsliketraffic
police, building control agencies, and public transport
companies. For instance, Khan[13]] , for exanple,

notes that traffic wardens often take serious actions
against parking spaces causing traffic congestion by fully
removing or reducing the space used of parked vehicles.
In fact, traffic wardens often do not even inquire about
the approval of parking spaces from parking attendants
before taking any action. Thissituation truly reflectsthe
wide communication gap among several departments
when it comes to curbside parking management, thus
contributing to the parking chaos.

The mismanagement of curbside parking in Lahoreisthe
result of incapacitated institutions responsiblefor parking
management. They arelackingin termsof resources, man-
power and expertise to effectively streamline parking
resources. Asaresult of ingtitutional incapacity, enormous
growth of unauthorized parking stands has occurred along
important roads of the city. In most cases, concerned
officials try to take actions against such unauthorized
parking stands, but the “parking mafia,” backed by
influential people, do not allow such actions. For instance,
Husnain [14] reportsthat most of theillegal parking sites
arelocated in Gulberg Town, Samanabad Town, and Data
Ganj Baksh Town, backed by highly influential people
and trade union activists. He further argues that owners
of adjoining commercial establishments use spaces in
front of their plazas as free parking and concerned
authorities cannot take action against them. In order to
collect maximum revenue from these so-called “free
parking spaces,” the owners contract these spaces out
to private contractors; since the spaces are not legally
registered, CDGL cannot collect the resulting revenue.

Although CDGL and TMAshaveissued legal statusto a
number of parking sites with the condition of charging
legally-determined parking rates, parking contractors
often charge twice these rates. With an eye towards

earning maximum profit, they not only use the additional
traffic lanes for parking purposes, but also use adjacent
sidewalks for parked cars, hindering pedestrian
movement. NESPAK [15] describesthe situation:

“Issue of roadside parking is purely a management
problem on the part of City District Government L ahore.
Firstly, because it is being treated as revenue generating
activity (as being practiced by Ex-MCL) and therefore
most of the roads have been contracted out to collect
maximum feefrom the on-street parker. Private contractors,
in pursuit of collecting maximum revenue, manage for
maximum parking irrespective of availability of parking
space and capacity of road for normal movement of traffic”

[15].
4, PROBLEMSOF CURBSIDE PARKING

This section discusses the key problems associated with
curbside parking. Thedetail of each problemisdiscussed
in the following sub-sections.

4.1  Irrational Parking Tariff

Before 2008, the legally-established parking rates were
PKR.10/- and PKR. 5/- for cars and motorcycles,
respectively. Yet since 2008, these parking rates have
doubled to PKR20/- and PKR 10/- respectively.
Unfortunately, thisfixed parking fee set by the department
is irrational. For instance, an interview with officials
reveals that the price has been set without considering
any detailed research studies. Instead of encouraging
high customer turnover, the current prices encourage
longer parking duration and less turnover of parking

spaces [7].

4.2  Reduction in Carrying Capacity of

Roads

As previously described, curbside parking spaces may
create traffic congestion in normal traffic flows, but is
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especialy likely during the peak hours. Though anumber
of factorsare attributed to traffic congestion, the presence
of poorly parked vehicles plays pivotal rolein hindering
traffic flow. The traffic impact of curbside parking spots
was studied along selected carriageway sitesin Lahore,

based on two scenarios; “with” and ‘“without” curbside

parking (Figs. 3-4).

Theanalysis showed that carriageways could absorb 35%
more traffic volume on average as a result of removing
curbside parking. An overwhelming majority of drivers
(48%) reported that reduction in road capacity was the
main problem resulting curbside parking. A similar study
[5] analyzesthe reduction in road capacity dueto parked
vehicles along the curb. He describes that the reduction
in carrying capacity of roads occurs due to the decrease
in carriageway width and the frictional effectof parking
activity with moving traffic streams.Additionally,Sisiopiko
[4] supports the argument that curbside parking affects
road capacity.

4.3  Traffic Speed Reduction

Curbside parking al so causes significant reduction in the
speed of moving traffic. The survey results show that a
large majority of drivers(72%) agreed about the possibility
of speed reduction due to curbside parking. Of these
drivers, 41% believed the average speed reduction ranged
from 11-15 kilometers per hour, 26% observed speed

reduction within 5-10 kilometers per hour, whereas 5%
responded with ‘ morethan 15 kilometers per hour’ speed
reduction. To study the aspect of traffic speed reduction
from different perspectives, the viewpoint of driverswas
taken in ‘before’ and ‘after’ parking cases. Drivers
response, in the former casetells us that they wait for a
safe gap in the traffic flow, which helps them to leave
their parking spaces and merge with flowing traffic.
However, drivers, in the latter case, first reduce traffic
speed when they intend to parkand then look for parking.
An author mentioned. Shoup [16], in hisinfluential book
The High Cost of Free Parking, observes that reduction
is traffic speed is caused by entering and leaving of
vehicles in spaces not just the appearance of a parked
vehicle. He also notes that the value of average speed
reduction was equivalent t014% [16].

Z X | (X-Y)= traffic volume passing through the effective carriageway width (X)

FIG. 4. TRAFFIC FLOW IN ABSENCE OF CURBSIDE
PARKING

Curbside Parking

4 D

X is the effective width
of carriageway (in feet)
[N Y is the encroached

~ width of parking (in
e feet)

A

J

Traffic Volume Passing through the Reduced Carriageway Width (X-Y) because of
parking presence =Z

FIG. 3. TRAFFIC FLOW IN PRESENCE OF CURBSIDE PARKING
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S. PROSPECTSOF CURBSIDE PARKING

A complete picture of curbside parking cannot be
presented if its advantages are overlooked. Following
sub-sections therefore discuss the key prospects
provided by curbside parking.

51  Parking Supply

With parking demand increasing greatly in various areas
of Lahore, curbside parking plays an important role in
meeting this demand by increasing parking supply. A
research study shown Sabir [7] found that sel ected parking
sitesin Lahore, on average, contributed enough additional
parking spaces for up to 18 cars and 43 motorcycles.

Asof March 2013, 359 parking sitesare authorized by L e-
Park. We estimated the total number of parking spaces
contributed by these parking sites by multiplying the
amount of average parking spaces per site with the total
number of registered curbside parking sites in Lahore.
The results are presented in Table 3, which shows that
the 359 authorized parking sites provide parking spaces
for around 6,500 cars and 15,500 motorcycles.

Nonetheless, we believe this is a conservative estimate
due to the large number of unauthorized parking sites.

5.2 RevenueGeneration

One of themain prospects of curbside parking iseconomic
gains, one reason why the government is eager to regul ate
it. Inorder to estimate the economic benefits of curbside
parking, we used Sabir [ 7] datato learn about the average
parking revenue per site. The average revenue was then
multiplied with thetotal authorized parking sitesin order
to obtain the net revenue. Table 4 showsthat an estimated
PKR 414 million per year are earned out of registered
parking sitesby the government although even more
revenue can be generated if the unauthorized parking
sites are registered and regulated.

5.3 LessLand Consumption

Curbside parking is considered to use less land space in
comparison with off-street parking lots. According to
the LDA Building and Zoning Regulations, acar requires
a parking space of 128, or 176 square feet including
maneuvering space. However, if the same space is

TABLE 3. CONTRIBUTION OF CURBSIDE PARKING IN REGULAR PARKING SUPPLY [7]

Parking Spaces
No. Name of Curbside Parking Site
Cars Motorcycles
1 Ufone& HBL Office Davis Road 13 30
2. Warid Office Empress Road NA 35
3. SNGPL Office Gurumanget Road NA 85
4. MacDonald Model Town Link Road 12 15
5. Mobile Zone Gulberg 10 16
6. Hafeez Center Main Boulevard 16 80
7. Eden Helights Jail Road 18 NA
8. Warid Office Main Boulevard 35 65
9. New AurigaComplex Main Boulevard 25 20
Average Parking Spaces in 9 parking sites 18 43
Total Parking Spaces in 359 parking sites 6,462 15,437
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converted into an off-street parking lot (which also
requires access lanes, parking islands and driveways) it
becomes 513 squarefeet. Thus, curbside parking utilizes
land more efficiently as compared to off-street parking
lots. In other words, if there are 2,000 parking spacesina
23 acre off-street parking | ot, the same amount of carscan
be absorbed in just 8 acres of curbside parking, saving
about 15 acres of urban land [3].

54  Convenienceand Easy Access

Majority of the curbside parking sitesin Lahorearelocated
right outsidetheir destination buildings. Therefore, drivers
find it very easy to park their vehicles curbside. Driver
interviews reveal that a significant majority (56%) park
their vehicles along the curb because of easy and quick
access to their destinations and because of convenience
during ingress and egress movementsof their vehicles[7].

6. DISCUSSION

Lahore is absorbing rapidly increased volumes of
motorized transport modes, especially cars and

motorcycles. Lahore's weak and inadequate public
transport systemis primarily to blamefor the shift to cars
and motorcycles. In contrast, citiesall over theworld are
using good public transport to reduce the number of trips

made by personalized transport [17].

Although parking spaces in Lahore are provided by
various parking practices, including off-street covered
parking, off-street parking lots, frontage parking, and
parking plazas, the focus of the Punjab Government has
been on the construction of the multi-storey parking
plazas. In the government’s opinion, these parking plazas
would magically absorb the increased parking demand
from therisein cars and motorcycles. Khan [18] reports
that the city government prefers parking plazas because
they believe that some of the traffic congestion due to
curbside parking could be eased by building parking
plazas. According to a transport study [9],
atotal of 21 siteshave been proposed for building parking
plazasnear variouscommercial areasat acost of PKR 800
million (US$7.6 million) per plaza.

TABLE 4. CONTRIBUTION OF CURBSIDE PARKING IN REVENUE GENERATION

No. Name of Curbside Parking Site Revenue Per Annum (PK R Million)
1 Ufone - HBL Office Davis Road 0.684
2. Warid Office Empress Road 0.945
3. SNGPL Office Gurumanget Road 0.999
4. McDonalds Model Town Link Road 0.756
5. Mobile Zone Gulberg 0.435
6. Hafeez Center Main Boulevard 2.46
7. Eden Heights Jail Road 0.396
8. Warid Office Main Boulevard 2.382
9. New AurigaComplex Main Boulevard 1.32

Average Revenue of 9 Sites 1.152
Estimated Net Revenue of 359 parking sites 413.568
Source: Reference [7]and updated with latest parking rates
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In the absence of curbside parking management
guidelines, parking spaces have been haphazardly
located. For instance, some of the parking sites are
approved near U-turnswhich create problemsfor turning
vehicles. Non-existence of a framework for parking
management has paved theway for politically influential
people to intervene in the process; for example, some
parking sites such as Chen one Hali Road Gulberg and
Haji Camp Empress Road wereremoved by suchinfluential
people. As parking spaces are not marked on the ground,
even at authorized parking sites, parking contractors often
use morethan onelanein pursuit of collecting maximum
revenue.ln some cases, contractors use sidewalksas
parking spaces[19] Unfortunately, the absence of parking
management guidelines is due to the lack of technical
skills and expertise on the part of the authorities.

Box-1 CurbsideParking Prohibitions[20]

o In front of an entrance of an office building

o In front of an entrance to a hospital

. Within 20 meters of an intersections

o Upon that side of a street immediately adjacent

to any school property

o Upon that side of the street and immediately
adjacent to thefrontage or flankage of any service
station providing fuel for motor vehicles;

o within 30 meters of any intersection controlled
by traffic signals

o Within 30 meters of any railway level crossing.

o Within the limits of aroundabout and within 20
meters on any approach street to a roundabout

o Immediately adjacent to an inner curb within a
cul-de-sac, where acul-de-sac is constructed with
an inner and outer curb

Fixed parking price encourages|onger parking duration
and minimum turnover of parking spaces. However,
good parking management is based on correctly pricing
parking. For instance, Shoup [16] arguesthe “rightprice’
for curbside parking can be determined based on atarget
occupancy of around 85%. The prices should be kept
higher where the demand is higher and vice versa.ln
order to increase efficiency, the price structure should
be kept variable and adjusted for different time periods
of a day and different days of a week. Furthermore,
potential future demand should also influence parking
prices, such as during the holidays [21]. Furthermore,
the right price increases parking turnover, freeing up
spaces and helping to bring more customers into the
area whichmay not generate maximum revenue,
depending on the price elasticityfluctuations. If prices
are set for maximum revenue, then parking turnover might
decrease. If parking is underpriced, it will cause
overcrowded parking lots and street curbs, compelling
some drivers to park on the sidewalks. Unfortunately,
carsblocking sidewalks degradeslifefor the far greater
number of pedestrians using the sidewalk.This
performance pricing scheme has been successfully
experimented in cities like Redwood, San Francisco,
Californiaand Mexico which continually adjust parking
pricesto match demand [1].

This paper shows that twice as many motorcycles need
to be parked as compared to cars, and a parking
management strategy cannot ignore motorcycle parking.
Thus, it is necessary to adjust the price of motorcycle
parking as well. For example, Barter [22] states that
motorcycle parking isvery efficient because motorcycles
occupy less spacethan cars. According to him[22], about
5-6 motorcycles could be parked in a single car space.
Thus, keeping in mind the factor of space consumption,
the price of motorcycle parking should be one-sixth of
the car parking price[22].
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Parking is a coordinated effort of various government
departments. Some are concerned with provision of
off-street parking spaces, such as LDA, CDGL and
TMAs. Othersareresponsible for authorizing parking
sites such as Le-Park. Some departments care about
traffic management, such as the Traffic Police, while
other build new Parking Plazas such as TEPA. Another
department namely LTC (Lahore Transport Company)
provides public transport services but does not
consider the effect on parking demand. The study
shows that there is lack of coordination among the
indicated departments right from the planning to the
implementation of curbside parking spaces. Parking
enforcement is currently the responsibility of traffic
wardens, who are already overburdened in managing
city traffic. The coordination for parking facilitiesin
general, and curbside parking facilities in particular,
needs serious consideration. According to de Cerrefio
[23], theintegration is very necessaryamong agencies
responsible for parking policy development,
management, execution and adjudication. More
specifically, there are 35 departments among which
coordination should be encouraged [24]. This is
especially needed to start regulating and collecting
revenue from unauthorized parking sites since
government agencies currently lack the capacity to

bring unauthorized sites out of the illegal economy.

The viewpoint of different stakeholders involved in the
process of parking can help manage curbside parking.
According to Alam[25], parking management procedure
should begin with the identification of various
stakeholders. These stakehol ders might include residents
and employees who prefer parking close to their homes
and workplaces respectively, businessmen who like
parking to be in front of their doorstep, and developers
who alwayswant to make their projects profitable.

Although the CDGL has established the Le-Park to help
fix the parking chaos, currently itsmain focusisonly on
revenue generation. The parking provisions approved
by Le-Park are often opposed by City Traffic Police due
to lack of coordination.

Based on pure geometry, parallel parkingisconsidered to
be the best parking option because it creates less
hindranceto the flowing traffic in comparison with other
angular parking arrangements (Table 5 where ‘X’ refersto
number of vehicles parked at afixed curb spacein parallel
parking arrangement). Sisiopiko [4] believesthat whenever
on-street parking is required, it should be proposed in
paralel arrangement to minimize its adverse effect on
moving trafficstream.

7. CONCLUSIONS

The subject of curbside parking is very important and
wideranging. Itisvery difficult to give specific proposals
regarding parking because every type of areahasdifferent
characteristics of land use, height restrictions, etc. The
following points are pertinent for better curbside parking
management.

The existing public transport system needsimprovement
in areas of efficiency, coverage, and affordability so that
dependency on private modesisminimized. Greater public
transit use will result in generation of less parking space
demand throughout the city.

TABLE 5. COMPARISON OF PARKING ANGLE WITH
VEHICLE PARKED AND TRAFFIC HINDRANCE [26-27]

Parking Angle Nun*blear a:)ll‘;eﬁcles Deg::la:d ?;r:':fﬁc
0 X Very Less
30 1.2 times X' Less
45 1.6 times X' Medium
60 2.0 times X' High
90 2.4 times X' Very High
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A detailed feasibility study needs to be initiated to
categorize permitted and prohibited parking areas keeping
in mind safety and convenience. Theviewpoint of various
actorsinvolved in the process of curbside parking (such
as residents, businessmen, developers, employees,
customers and students) must be taken into account. The
recommendations of the feasibility study will pave the
way for devel oping comprehensive parking management
guidelines and regulations, which will subsequently help
authorities to control existing and future parking areas.

Curbside parking not only causes problems but also
provides benefits, such as revenue generation, parking
supply, land use efficiency, convenience, and easy access.
Solution do not liein removal of parking from roads, but
rather in its effective management in such a way that
problemsare minimized and benefits are maximized.

The existing parking price system isirrational and does
not encourage efficient use of curb space. The parking
price should be kept variable to achieve85% occupancy
rate. The proposed parking rates can be adjusted up or
down once the desired occupancy rates are observed.
Additionally, the price of motorcycle parking should be
kept in proportion to the price of car parking. Since rate-
setting istrial-and-error process, the exact parking prices
cannot be determined without looking at the results. Once
rates are in place, parking revenue should be kept in a
separate account and a reasonable proportion should be
returned to the site from whereit is collected, generating
acceptance among people for variable pricing. In
conjunction with this, all unauthorized parking points
should be brought under authorization umbrella to
maximizerevenue.

Finally, there is also a need to build capacity of the
concerned authorities in managing curbside parking
resourcesthrough trainings and workshops. There should
bejoint responsibility of asingle department for parking
management like Le-Park. It should also recruit parking
enforcement inspectors for effective monitoring of
violations.

To recapitulate, curbside parking is one of the key
contributors in the supply of parking which is usually
ignored while planning and designing. It is, therefore
suggested that it should be given special attention at
every stage of planning process. Due to range of
advantages it offers to its users, its provision should be
made in accordance with roper management measures.
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