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Abstract: Both Revenue Management (RM) and Dynamic Pricing (DP) are common practices in
many industries—e.g., airlines and hotels—but they are still relatively unknown in the parking sector.
In Europe, with the exception of for airport parking and in some pilot tests, DP is rarely used by
private parking operators or local authorities. The main objective of this conceptual paper is to set
an agenda for introducing DP in the private parking sector at a larger scale. After a short review
of the existing academic and gray literature, we describe the requirements and instruments that
parking companies need to make use of RM. Next, we shortly report on the major existing and/or
planned DP parking schemes in Europe. We continue by providing a comprehensive reality check
discussing the major challenges the sector faces to apply DP. We conclude by suggesting a road map
for private parking operators to successfully implement RM and DP. Finally, we give some indications
for future research.
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1. Introduction

Revenue Management (RM) and Dynamic Pricing (DP) are common pricing practices in many
industries—e.g., in the airline and hotel industry—but they are still relatively unknown in the parking
sector. We define RM according to Kimes as the “[ . . . ] process of allocating the right type of capacity
to the right kind of customer at the right price so as to maximize revenue or yield“ [1] (p. 15), with DP
being “[ . . . ] a method whereby the available price changes dynamically over time due to changes in
demand/capacity/availability” [2](p. 118). In Europe, with the exception of airport parking and some
pilot tests, DP is rarely used by private parking operators.

In the last decade, the parking sector has witnessed the introduction of several technological
innovations: dynamic information systems, mobile apps to find, pay and (sometimes) reserve on-
and/or off-street parking, automated number plate recognition (ANPR) systems, sensors, and cameras
to enforce paid parking. These innovations have influenced motorists in the way they make use of
parking, local authorities in the way they implement parking policies, and operators in the way they
manage their parking facilities.

However, pricing schemes in parking have evolved at a slower pace if at all. On the one hand,
initial forms of RM have largely been applied by the majority of private parking operators: differentiated
tariffs according to the time of the day or day of the week, according to the length-of-stay (short- vs.
long-term parking), “early bird” or “daily” tariffs, etc. On the other hand, DP is almost absent in
the private parking sector apart from some recent pilot tests in Germany, France, or Norway. While
the German APCOA Group has initiated some pilot tests to implement DP in bigger German cities,
Belgium Interparking Group has started a pilot test for DP in the French city of Nimes. While APCOA’s
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DP model includes up to five different tariff levels for short-term parking depending on the occupancy
level of the car park, Interparking’s DP model is slightly more advanced since it is able to consider
more input variables, e.g., the arrival day, time of arrival, and length-of-stay. Up to 256 different price
lists are theoretically applicable [3,4].

Another private sector which had made some progress in implementing DP at a larger scale
are European airports. With the advent of pre booking systems for airport parking, operators were
able to segment their customers based on their time or price elasticity and offer them a customized
parking product at different prices depending on the lead time, length-of-stay, or occupancy level of
car parks [5,6]. At present, very few local authorities have introduced DP schemes. With the exception
of airports and some cities such as San Francisco [7] or Madrid [8], there are only few examples of cities
that have already applied DP or RM for on- and/or off-street parking at a larger scale. Table 1 presents
an overview of European cities that have implemented, or are planning to implement, some forms of
RM or DP in parking.

Table 1. Examples of European cities having implemented or having announced to implement Revenue
Management (RM) or Dynamic Pricing (DP) in parking.

City Facility or Area On-Street/Off-Street Operator Start

Madrid City center on-street Private 2006
Basel City center on-street not yet decided 2020
Oslo Gardermoen Airport off-street Private 2018

London Queensway Car Park
Baywater off-street Private 2008

Moscow City center on-street Municipality 2012
San Sebastian City center on-street Municipality 2013

The main objective of this paper is to set an agenda for introducing RM or DP in the private
parking sector at a larger scale. This is a conceptual paper inspired by grounded theory: our research
is performed by observing and analyzing already existing information on parking pricing based on the
author’s own professional experience, the literature, and existing real case studies.

The reminder of this paper is structured as follows: after a short review of the existing literature,
we describe the requirements and instruments private parking companies need to make use of RM
or DP. Next, we shortly report on the few existing examples of RM and/or DP in the private and
public parking sector. We continue with providing a qualitative reality check discussing the major
challenges the private sector faces to apply DP mechanisms. We conclude by suggesting a road map
for private parking operators to successfully implement RM and DP and finally give some indications
for future research.

2. Previous Research

Already in 2006, Arnot and Inci [9] suggested that, to reduce welfare loss, parking rates should not
be fixed to linear fees. Approximately a decade later, Inci [10] observed that cities were able to apply
RM and DP to parking through the application of smart parking systems in the attempt to achieve
the 85 percent optimal occupancy rate level, as suggested by Shoup [11]. Yet, there is little academic
literature on these topics.

Considering the application of RM in the parking sector, Guadix [12] suggests an application
model and, based on occupancy data, a demand forecast which is based on future drivers. The forecasts
are used to distribute car parks’ available capacity at different time slots, taking into account different
promotional offers, parking behavior, and demographic factors. Teodorovic and Lucic [13] discuss the
concepts of parking reservation and parking RM proposing a special parking space inventory control
system, which can accept or reject a driver’s request for parking. The system assumes that (future)
traffic arrival patterns are known to the parking operator. Results suggest that it is possible to maximize
revenues. Gaudix et al. [14] on the contrary propose to make use of deterministic and stochastic models
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to optimize the revenue of a parking lot under the assumption that individual and subscribed drivers
exist. Madsen et al. [15] study demand elasticity for on-street parking in Copenhagen analyzing data
for the period from 2008 to 2011. They suggest that a spatially differentiated parking fee is necessary to
create an optimal parking pattern. Earlier, Kelly et al [16] found an average price elasticity of demand
of −0.29, analyzing on-street parking data in Dublin.

The literature on DP applied to parking seems to be slightly richer, especially over the last five
years. Qian and Rajagopal [17] investigate the use of dynamic parking fees to better manage the
parking demand generated by morning commuters. Using linear programming techniques, they show
that the best system performance is achieved by pricing the preferred location to such a level that keeps
occupancy levels around 85-95 percent. As a result, they provide empirical evidence for the optimal
occupancy ratio rule of thumb suggested by Shoup [11] and used it as a reference for many other cities.
Mackowski et al. [18] develop a dynamic non-cooperative bi-level model to set real-time parking prices
that eliminate cruising, suggesting that their model could fit a parking management system.

Zheng and Geroliminis [19] develop a macroscopic fundamental diagram multimodal traffic
modeling approach that applies different pricing strategies for parking. Their model, that incorporates
price competition between parking operators, suggests that a dynamic parking pricing system is
effective in order to reduce cruising and congestion.

Tian et al. [6] formulate a DP model for parking reservations as a stochastic dynamic programming,
in which the optimal price maximizes the operator’s expected revenue. They assume a Poisson process
for the arrival requests with the arrival intensity being influenced by DP. They show that a DP scheme
can generate significant improvements in revenue and inventory during peak periods while also
significantly reducing travelers’ cruising costs.

Next, Pierce and Shoup [7] analyze the data generated in the first year by SFpark, the program
introduced by the city of San Francisco to adjust on-street parking fees based on different occupancy
levels. This is the first prominent example for the application of DP to on-street parking at a larger scale
in the world. The authors focused on price elasticity of demand, finding an average value of −0.4 with
large variations according to the time of the day, the day of the week, and the location within the city.

Finally, Fichman [20] performs an analysis of the DP parking system implemented in Pittsburgh
(USA), finding evidence for a change in drivers’ behavior in response to dynamic fees. The author
clearly found a time lag between the change in behavior and the adjusted prices, suggesting the
important role of communication to achieve an optimal situation.

3. Basics of Revenue Management and Dynamic Pricing

The focus of this section is to shortly explore the historical background as well as basic theoretical
requirements and instruments for the application of RM and DP.

3.1. Backgroung, Definition and Requirements

Following the structural changes that took place in the late 1960s and 1970s in the air traffic
sector—i.e., the implementation of the computer aided reservation system (CRS), the introduction
of special fares, the deregulation of the US-American air traffic in 1979 and the advent of
low-cost carriers—most airlines dismissed their rigid tariff structure and introduced DP and
inventory management.

There have been several attempts to define RM. Liebermann [21] (p.34) describes the wide range
of definitions with the following: “[ . . . ] if you ask ten hoteliers what it is, you are apt to get at least
five, and possibly ten, different answers”. Kimes [22] (p.15) defines RM of traditional airlines as a “[
. . . ] process of allocating the right type of capacity to the right kind of customer at the right price so as
to maximize revenue or yield”. Following this definition, RM can be seen as a quantitative strategy
aimed to assign existing capacities to the demand in order to maximize revenue, under simultaneous
price and capacity constraints.
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According to Kimes [22], companies have to meet the following six basic requirements to apply
RM:

• Relatively fixed capacities
• Possibility of efficient market segmentation
• Inability to store and perishability of service
• Possibility of advanced booking of service
• Strong fluctuation and uncertainty of demand
• Low marginal sales costs and high marginal production costs.

3.2. Instruments of RM

The instruments of RM need to be viewed separately from the application requirements. According
to Friesen and Reinecke [23], there are five instruments of RM (see Figure 1):

• Data compilation
• Forecasting
• Price steering
• Inventory management
• Monitoring.

Figure 1. Instruments to implement RM (based on Friesen and Reinecke [23]).

The booking data base serves as the basis to forecast future demand-related behavior, as well as for
demand structures. It contains figures on past and current booking data (capacities, tariffs, utilization),
structure of demand, past cancellation and no-show rates, competitive data, special occasions and price
elasticity. The data base coupled with forecast models provides input for the optimization, divided
into price management [steering] and capacity [inventory] management.

Price management first involves a market segmentation based on the heterogeneous
willingness-to-pay (WTP) of customers. For example, it is normally assumed that business travelers
are price-inelastic, but time-sensitive, while leisure travelers are price-elastic, but not time-sensitive.
Based on the identified market segments, rate fences are determined to separate the different classes of



Sustainability 2020, 12, 2732 5 of 11

carriage—e.g., first class, business class, economy class. The different WTP of consumers is the basis
for a segmented price discrimination, which aims for skimming off the consumer’s surplus.

The fact that segmented price discrimination acts on the assumption of a deterministic pattern of
demands necessitates allocation rules. These rules display the course of booking of stochastic demand
at optimal revenue. For that reason, price discrimination is complemented by the optimization element
of inventory management. In contrast to simple price discrimination including pre-defined price levels
for a certain number of seats, RM reacts to the irregularity of air traffic demand by constantly adjusting
the number of available seats at different prices [24].

Firstly, the allocation of the restricted capacity within the booking classes and the booking
limitations are being identified on the basis of demand forecast models. Companies need to determine
whether a booking request is confirmed or is withheld for a full-paying customer later on. In order to
solve this operational problem, nesting can be applied—implying that part of the total capacity for the
demand for booking classes with a higher revenue potential is being withheld [24,25]. Additionally,
another reliable element of capacity management is overbooking. By deliberately selling more seats
than actual available capacities, the risk of insufficient capacity utilization is reduced through “no
shows”—i.e., passengers who do not show up at departure time - or unplanned “go shows”—i.e.,
passengers flying on a flight different from that one they had a reservation for. Therefore, overbooking
serves as a balance of risk between revenue loss and displaced revenue.

Finally, price-quantity steering—as another substantial element of inventory management—draws
on data of price discrimination and product allocation, thus, defining tariff classes to which parts of
the capacity are being assigned. Furthermore, both prices and corresponding capacities are being
adjusted to the expectations of the course of booking. This adjustment process is already part of the
monitoring process, which records the quality of the optimization process as well as making continuous
modifications in price and capacity while reporting in real-time to global distribution systems [23].

3.3. From RM to DP

DP, also known as demand-based, peak-load, or surge pricing, is a pricing strategy that is directly
related to price steering within RM. Supported by digitalization, DP found its way from the travel and
transport industry into several other sectors such as retail, advertising, or electricity. Based on specific
market conditions or customer characteristics, companies set flexible prices for products or services in
order to account for fluctuations in demand [2].

Subject to the price elasticity of demand, DP features price increases when demand is strong and
price decreases when demand is weaker to stimulate demand. Thus, a better capacity utilization and a
higher exploitation of WTP is aimed for. However, DP as it is currently applied does not account for
what each individual consumer is willing-to-pay, i.e., personalized DP [2].

While DP is already an established form of price discrimination in the airline industry, in other
sectors there is an inherent risk that customers feel they are being treated unfairly. Based on the
behavioral concept of price fairness and with almost perfect price transparency, DP could entail
negative word-of-mouth, buying restraints, or even customer rejection [23].

In summary, the management of the inventory, not of the price, is paramount for RM involving
airlines. Dynamic prices are understood to be a consequence of the strict availability allocation of
differently priced seat capacities [23,26].

4. Application of Dynamic Pricing in the Parking Sector

While DP is an established form of pricing in many sectors today—e.g., airlines, hotels, rental
car companies, and tour operators—the parking industry is clearly lagging behind, both in on- and
off-street parking. Even though parking theoretically meets all requirements for the application of
RM suggested by Kimes [22]—see Section 3.1—it has to be elucidated why the common practice for
short-term parking fees is still to make use of tariff models that are based on hourly fees (or fractions of
hours, i.e., 10 or 15 minutes), reaching a daily maximum fee [27].
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At present, with the exception of European airports and some promising pilot tests established in
European cities (see Table 1), there are only few examples of DP applied in the private parking sector.
To the best of the authors’ knowledge, the two most prominent ones are pursued by public parking
authorities, namely San Francisco’s SFpark program and Madrid.

SFpark is a demand-responsive parking pricing project introduced in a pilot area by the city of
San Francisco (USA) in 2011. The parking meters adapt the parking fee according to location, time of
the day, and day of the week with the goal of keeping 15 percent of spaces available at any time.
The scheme applies to approximately a quarter of all metered parking spaces of the city and to three
quarters of all city-owned parking garages [28]. A project evaluation [29] suggests that DP applied
to parking generates benefits for both the local authority and drivers: average parking rates were
1 percent lower on average, while the availability of parking improved and cruising (and related
emissions) decreased.

The city of Madrid (Spain) introduced a DP system in July 2014 in which the parking fee varies
according to the type of vehicle and actual demand. The second aspect is that this system is an example
of DP application for on-street parking fees. Drivers pay a reduced fee of 20 percent or 10 percent
when the occupancy level is below 30 percent and between 30 percent and 60 percent, respectively;
the regular fee is applied when the occupancy ratio is between 60 percent and 85 percent; when the
capacity utilization is between 85 percent and 95 percent or above 95 percent, drivers pay 10 percent or
20 percent more [30].

Airports were among the first in the private parking sector to implement DP and RM. Driven
by intense competitive pressure of off-airport parking suppliers, a strong demand of digital-savvy
customers to pre-book parking spaces in advance, and technological leaps in pre-booking technology,
the first airport operators, especially in Oceania and Europe, started implementing DP and RM around
ten years ago.

Big European hub airports like London-Heathrow, Amsterdam Schiphol, or Oslo Gardermoen
are now making use of many instruments of RM and DP as described in Section 3. With the help
of either internally developed RM systems or external RM systems, suppliers that are specialized in
car parking airports use DP mostly for their pre-booking businesses to better control their inventory
and account for demand peaks, e.g., during the holiday season [6]. Hub airport operators also expect
their car parking revenue to be increased by applying RM and/or DP. Interestingly, American airports,
e.g., the New York Airport Authority or Denver Airport are still lagging behind in this area but are
investing heavily to catch up with their European peers.

Mid- to smaller-sized airport operators in Europe often do not have the resources and funding to
decide to implement RM or DP for their car parking businesses. Hence, instead of using professional
RM systems, those airports make use of the possibility to implement multiple price buckets in their
pre-booking systems, i.e., inventory buckets of a car park priced at different tariff levels. Even though
this form of price discrimination does not fully exploit the maximum WTP of customers, it represents a
promising way to overcome the ‘one-size-fits-all’ pricing approach still prevailing in the private and
public parking sectors [27].

Every vacant on- or off-street parking lot represents foregone turnover and profit for private and
public parking operators alike and accordingly an inefficient use of scarce (urban) space. Dynamic
steering of tariffs combined with active inventory control gives the parking sector the unique chance to
catch up with other industries, e.g., the airline industry, which have been using this pricing mechanism
very successfully for decades (see Section 3).

In the next section, we describe the preconditions that have to be met for DP to be applied in the
private parking sector in Europe.

5. Is the Private Parking Sector in Europe Ready for Revenue Management and Dynamic Pricing?

In this section, we first prove that parking, as a service, meets all the theoretical requirements of
RM (based on Kimes [22]). Second, we discuss whether parking, as a sector, has all the instruments
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available to implement RM [12,23]. Third, we conduct a reality check discussing the major challenges
the private sector in Europe faces to apply DP mechanisms.

5.1. Requirements

Table 2 provides an overview of the basic requirements of RM applied to the private parking sector
in urban areas. It clearly shows that parking is a service that meets all theoretical requirements [12].
Capacity is fixed in the short run. Motorists, like airline passengers, have different reasons to travel
and, accordingly, can be segmented into different customer groups. Clearly, an unused space at a
specific time and place cannot be used at another time and location, making storage of a parking space
literally impossible. Advanced selling and/or booking is already a reality in parking, though this is
often constrained to event-related activities—e.g., booking a parking space for a theatre visit or a cruise
trip. As suggested by many authors [7,16,31,32], demand for parking varies across the day of the
week, the week, the year and across different locations. Finally, while the incremental cost of selling
an additional parking spot to a motorist is close to zero, the cost of providing an additional space is
related to large investments.

Table 2. Requirements for RM applied to on- and off-street parking in urban areas.

Requirements for
Application of RM Fulfilment in the Parking Sector? Explanation

Limited capacity Yes
In urban areas, parking supply is fixed
in the short-term and any car park has a

limited number of parking lots

Possibility for market
segmentation Yes

Motorists can be segmented, for
example based on reason of the trip (i.e.,
work, leisure . . . ) or the length of stay

(short- vs long-term parking)

Inability to store and
perishability of service Yes

If a parking lot is unused at a specific
time, it cannot be stored and used at a

later moment

Possibility of advanced
selling/booking Yes

Thanks to new technological
developments, pre-booking is already a

reality in parking

Strong demand
fluctuation Yes Demand for parking fluctuates across

the day, week, and/or month

Low marginal sale costs
and high marginal
production costs

Yes

The incremental cost of selling an
additional parking lot is close to zero,
while if capacity is fully utilized, the
cost of an additional unit is very big

5.2. Instruments

Table 3 describes the instruments of RM and its applicability in the private parking sector, which
need to be viewed separately from the application requirements. Single transactional data (i.e., on- and
offline data) serve as a basis to forecast future demand patterns (e.g., pre-booking lead times, length
of stay etc.) as well as demand structures (e.g., short-term vs. long-term parking). The transactional
data base together with the forecast algorithm represents the information input for the optimization:
price steering and inventory management. Price steering is composed of the ability to differentiate
prices for various market segments with an appropriate fencing mechanism. In the private parking
sector, both price differentiation and market segmentation are still only rudimentarily used, since the
ability to appropriately fence a parking lot is quite limited in a single car park. Inventory management
as the second most important pillar of RM is often overseen in the parking industry. There are very few
car parks with 24/7 occupancy levels of 50 percent or higher. Surprisingly, not all parking operators
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are aware of the benefits of increasing the occupancy level for a car park’s overall profitability. At the
moment, only some airport operators and some of the largest private car park operators in Europe
apply inventory management to better use their overall car park capacity during times of strong
demand, but also during times of weak demand. Monitoring the success of applying RM is crucial in
any industry. Hence, for private car parking companies, it should become a routine to continuously
extract, clean, mine, and analyze data to be able to regularly review and readjust single instruments of
the whole RM process.

Table 3. Instruments for RM applied to on- and off-street parking in urban areas (authors’ own
elaboration).

Instruments of RM Availability in the
Parking Sector? Explanation

Data compilation

Transactional data is available in every parking
management system (PMS) as the basis to forecast
future demand. However, only few companies still

make use of it.

Forecasting
Plenty of forecasting models are available that can be
applied to the parking industry, but there is hardly

any company or local authority using them.

Price steering
Price discrimination, market segmentation, and

fencing are hardly used in car parking except for by
airports and for event-related activities.

Inventory management
At the moment, only some bigger airports apply

inventory management to better steer the capacity of
their car parks.

Monitoring
Few local authorities monitor the usage of their car

parks, while bigger private parking companies have
a proper monitoring system in place.

Legend

5.3. Reality Check

Finally, we discuss the major challenges the private parking sector in Europe needs to overcome
to make DP a reality (see Table 4). At the moment, European private operators do not feel any urgency
to introduce DP, mainly because they might be afraid of possible negative reactions of customers.
Even though all private parking operators want to maximize revenues, none dares to be the first to
introduce DP on a large scale. They genuinely fear that motorists will simply not accept it [27].

As we have seen in the previous section, there is little experience with DP in parking. Despite
the success of SFpark, at present there are only few private parking operators in Europe seriously
introducing similar DP schemes.

There is plenty of data available in parking as every paid parking transaction is registered, recorded
and stored. The transactional data collected by a typical PMS (Parking Management System)—i.e.,
date and time of entry and exit, length-of-stay, amount, payment method and oftentimes also the
number plate—allows for a comprehensive level of customer segmentation. Yet, few parking operators
make use of parking data to understand drivers’ behavior and/or to get more insights on customers.
Some private operators make more systematic use of the data, but usually for management reports
concerning turnover and occupancy ratios [27].

Effective internal and external communication is a key to success if the private parking sector
in Europe wants to introduce DP at a larger scale [27]. Parking usually has a bad price image and
a questionable reputation among the general public, e.g., spaces are never enough, and it is always
too expensive. This bad image has its origin in the fact that private operators always focused on the
“how you have to pay for parking” and almost never on “why you have to pay for parking” when
communicating with customers. Despite being comparable with many common services such as
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utilities, restaurants, or cinemas, parking companies still have to explain to their customer why they
have to pay for this service. Manville [33] (p. 141–142) describes this discussing by “[ . . . ] Parking
charges are a rent for using space, and the economic benefit of rent comes from collecting it, not in how
its revenue is used. [ . . . ] Water companies don’t meter because (or entirely because) they need to
cover costs. They meter to prevent people from turning on the tap and then leaving for hours without
turning it off. [ . . . ] With parking, somewhere this distinction got lost.”

Table 4. Challenges that the parking sector must face to introduce DP.

Challenge Readiness Level of
the Parking Sector Explanation

Willingness-to-change No sense of urgency to implement DP at the moment

Experience Little experience with DP, mostly in airport parking

Data and customer
insights

Transaction data on parking patterns available e.g., to
calculate WTP

Know-how Local authorities and parking operators usually don’t
have people with necessary skills available

Communication Adequate marketing and communication effort is
necessary to overcome fear of losing customers

Legislation Permission to use DP in parking as long as displayed
when entering a car park

Legend

Finally, in most European countries, relevant legislation allows parking operators and local
authorities to decide which pricing structure to implement [34] and, accordingly, does not represent a
big obstacle to overcome when applying DP.

6. Conclusions: A Road Map for Dynamic Parking Pricing

To actively implement DP at a larger scale, we suggest for private parking operators in Europe a
migration model from the current static, “one-size-fits-all”-pricing model to a more DP scheme through
three steps: (i) understand, (ii) evaluate, and (iii) communicate.

First, understanding customer behavior should be the initial step. On- and off-street PMS virtually
register every single parking transaction that involves a payment. This huge amount of transactional
data should be used to better understand (and predict) drivers’ behavior. At the moment, the biggest
challenge is that those who are or should be interested in better understanding parking patterns (e.g.,
parking operators) usually do not have the right level of skills to thoroughly analyze and understand
the data; and those who have proper skills to make use of the richness of the data (e.g., PMS providers
and mobile pay applications providers) usually are not heavily interested in using or sharing data
insights to better understand customers’ behavior.

Second, more pilot tests with DP must be carried out, monitored, and evaluated. APCOA’s
and Interparking’s first attempts in Europe as well as SFpark’s venture in the US are rare but good
examples showing that the introduction of DP in parking yields benefits for everyone. Thanks to the
comprehensive and rigorous evaluation performed by the local authority, the SFpark scheme is now
enlarged to other areas of San Francisco [35] and other cities are seriously considering introducing DP
in parking as well (e.g., Milwaukee [36] in the U.S. and Basel [37] in Europe). A diligent evaluation has
to consider the effect of DP on revenue, demand (i.e., occupancy levels, turnover, length-of-stay) traffic
flows, competition between different parking locations, and public acceptance.

Third, internal and external communication is the most crucial aspect. Contrary to the airline
industry, the paid private parking sector has—as already described—a (relatively) bad image among
consumers. Most drivers still find it difficult to understand why they have to pay for a parking space.
This bad reputation is one of the key reasons for the fear from private parking operators in Europe
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towards implementing DP in their off-street facilities. To overcome this anxiety, three aspects are
crucial from the authors’ point of view: (i) how the customer perceives and accepts the rules of pricing
(e.g., “the later you book the more expensive the ticket becomes”) [23], (ii) how exactly the mechanism
of DP works—according to Haws and Bearden [38]) the fairness perception is different for a scenario
where the supplier sets prices with customers participating in the price-setting process, e.g., “pay-what
you-want”, “name-your-own-price” or any kind of auctioning or bidding process., and (iii) how the
price discrimination is framed [39].

Finally, we provide some suggestions for further research. First of all, the few existing and recent
examples of DP in private parking should be further explored and analyzed. On the one hand, we invite
parking operators to share their data with the academic world; on the other hand, academics could put
emphasis on the analysis of DP schemes that were recently introduced by some private operators to
better understand drivers’ behavior and customers’ demand patterns. Experimental research could
be used to test for (un)fairness perceptions among customers which together with expert interviews
could help us to better understand the reluctance of private operators in Europe to implement RM
and/or DP in parking.
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