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INTRODUCTION :

BUSINESS INTELLIGENCE IN PARKING:                                
THE ART OF TAMING BIG DATA

Every time a car enters a parking facility, it leaves a trail. A data trail 

that is. A gate goes up to let a car in, a payment is made, a gate 

goes up again to let it exit, time and date the car entered and exited, 

how much the driver paid, the method of payment, and so forth 

were measured.

When the parking serves a huge flow of traffic, as is the case for 

an airport or a hospital parking lot, this data trail becomes big. How 

big? As big as “Big Data”, the relatively new term that refers to the 

gathering and storing of large amounts of information for analysis. 

Of the business leaders polled, 85% said they believed big data will 

dramatically change the way they do business. The statistics support 

their perception - data volumes are expected to double every 1.2 

years. Another fact, businesses using data analytics are 5 times 

more likely to make faster decisions i.

Big data can produce big returns for businesses. Nowadays, Big 

Data is “big” deal, the “new oil” of the digital economy. But big data 

is a big challenge, because of the large size and complexity of data 

being mined, the high speed and complexities of data flows, which 

can be unpredictable, and the fact that data comes from multiple 

sources, which makes it difficult to link, match, and transform across 

systems. 

Data, on its own, is worthless. Many organizations are hitting 

stumbling blocks trying to tame it: part of the problem is the fact 

that the majority of companies spend 80% of their time manually 

collecting data for analysis, which leads to inaccuracies. Poor data 

or ‘lack of understanding the data’ are cited as the primary reason for over budget projects and could 

cost businesses 20-30% of their operating revenue. More shocking- poor data quality alone costs US 

businesses up to $600 billion annually. Not a number to be ignored ii.

Big data can bring big insights, but it also requires advanced analytics for businesses to stay on top of the 

game and convert their raw data into revenue. 

 

Data volume are expected 

to DOUBLE every 

1.2 years

Poor data could cost businesses

20-30%
of their operating revenue



 4 OPTIMUM PARKING MANAGEMENT

BUSINESS INTELLIGENCE: THE NEXT BIG THING IN PARKING

ENTER BUSINESS INTELLIGENCE. HOW IS IT DIFFERENT FROM BIG DATA?

Though Big Data and Business Intelligence have distinct similarities and overlaps, they have two comple-

tely different processes that occupy unique roles. 

Big Data collectively refers to the act of generating, capturing and usually processing enormous amounts 

of data on a continuing basis. 

Business Intelligence systems combine data gathering, data storage, and knowledge management with 

analytical tools to present complex internal and competitive information that point towards specific 

decisions for planners and decision makers iii.

In other words, BI assists in strategic and operational decision-making. Merely reporting the performance 

of a firm and its competitors, which is the strength of many existing software packages, is not enough in 

today’s competitive environment.

Having the correct BI system is fundamental to organizing and analyzing Big Data. CIO.com asked dozens 

of BI experts and IT executives. Here are some of their opinions iV:

1. It provides fast answers to critical business questions. 

2. It helps align business activities with corporate strategy.

3. It can empower employees by providing them with the ability to make data-driven, informed decisions 

that impact the company’s bottom line.

4. It reduces time spent on data entry and manipulation.

5. It provides insights into customers, allowing companies to discover patterns within customer 

behaviours.

6. It helps identify areas for cost cutting.
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BI DEDICATED TO PARKING OPERATIONS

In the UK, the most mature parking market, business intelligence in parking has been deployed effectively 

for around 15-16 years. Typically, on-site experts in data analytics that can accurately customize the data 

sets specifically for parking are considered essential.

Experts in Parking BI can provide:

• Accuracy – This is the foundation and is fundamental in all analysis.

• Historical data load - Reviews and analysis of past results, easily loaded correctly into a business 

intelligence tool. 

• Automation / Speed – Data now needs to be up to date and available 24/7. To enable this, superfast and 

robust ETL (Extract, Transform and Load) processes from data sources, run anywhere between real-

time to once a day.

• Dynamic Reporting and Dashboarding – The ability to view data through multiple devices like interactive 

dashboards. Bespoke reports that cannot be reviewed on dashboards should be updated at the press of 

a button so no time is taken to make decisions.

• Transactional data – The ability to drill down to a transactional level detail, if needed. As data is often 

loaded at this level, clients often need to track behaviours on a customer-by-customer basis, by groups 

and/or by staff members. This can help operators to ensure there is minimal shrinkage of revenue from 

any location.

• Ease of use – You can only use the tool on a daily basis if it is easy to use. No more than one day of 

training should enable operators to review and perform any ad-hoc analysis. The business intelligence 

systems are almost always integrated fully with current tools such as Microsoft Excel, which ensures a 

faster learning curve.

• After sales care and support – A dedicated team of analysts and technicians on call to support the 

day-to-day requirements. Dedicated resources should also be included on-site, or from head office, yet 

many organizations still do not employ full/part time analysts.



 6 OPTIMUM PARKING MANAGEMENT

BUSINESS INTELLIGENCE: THE NEXT BIG THING IN PARKING

BI APPLIED TO AIRPORT PARKING OPERATIONS

There is a strong need for parking operators to handle 

correctly and optimize the data available, especially in certain 

key operations. For airports, parking is, in most cases, the 

first largest non-aeronautical revenue stream, and airports 

are fighting hard to capture customer information which will 

enable them to deliver a better customer service and better 

understand behavioural patterns. The challenge is often 

converting transient customers to book on-line without diluting 

their revenues. An effective business intelligence system is the 

foundation for this analysis. In the UK, the challenge is now 

to drive business through direct channels and reduce costly 

bookings through third party consolidators. This will ensure 

airports with assistance from their parking partners drive to 

extract every dollar out of non-aeronautical revenue.

Traditionally airports have relied on parking site management 

and back office assistants to provide parking information and 

basic statistics. In most cases, this mode of collecting data 

still exists, but since the business has transferred to on-line 

reservations, more and more airports and car park operators 

are hiring parking analysts and yield managers. This has 

driven a review of the systems in place, but also of the onsite 

parking equipment.

KEY SUCCESS FACTORS WHEN IMPLEMENTING BI AT AIRPORTS

• Key data sets - specific focus on establishing data sets of key importance and specific requirements  

per client. 

• Communication with operations on the ground, a crucial element to ensure what is being reported and 

forecasted is what’s happening. The operations team and parking lot staff are the front line and first to 

greet customers. They are also first to capture feedback on product and price.

• Local and dedicated on-going support – Without this implementation on-going success is not possible.

• An advanced business intelligence tool is crucial to measure the impact of on-going price changes and 

product launches. 

• Good understanding of the parking equipment and reservation systems back end. No matter how 

advanced a pricing system, if there’s no communication between the various systems it becomes 

pointless.

• The accurate import process of information to parking equipment for pre booking data is essential. 

Reconciliation of this data source if not performed correctly through an automated process can lead    

to large sums of lost revenue and transactions. 

BI: DATA SHARING TO 
IMPROVE CUSTOMER 
SERVICE
 
To help Toronto Pearson’s largest air-

line partner, Air Canada, provide best-

in-class baggage delivery, the Greater 

Toronto Airport Authority (GTAA) has 

enabled more data sharing from its 

automated systems so airline staff 

can accurately track performance 

and make improvements proactively. 

With real-time access to baggage 

system data, Air Canada is able to 

better track all bags from check-in to 

aircraft loading, including for connec-

ting flights.

Source : GTAA Annual Report 2015, 

online: https://www.torontopearson.

com/uploadedFiles/GTAA/Content/          

Publications/GTAA_AR_2015_FINAL.pdf
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PREDICTIVE ANALYTICS

Business intelligence is the world of descriptive analytics. 

It provides a retrospective analysis reporting on what has 

happened and what is currently happening. BI is a rearview 

mirror view on a given business. Predictive analytics is 

forward-looking analysis:  providing future-looking insights 

on the business – predicting what is likely to happen (usually 

associated with a probability) and why it’s likely to happen V.

So while business intelligence uses technology to describe the 

past, predictive analytics uses the same technology to predict 

the future and influence it. Organizations can use historical 

performance data to extrapolate and make predictions about 

the future and take actions that would affect those results Vi.

Another way to think of it is as follows: BI applications rake 

in mountains of new customer, market, social listening, and 

real-time app, cloud, or product performance data. Predictive 

analytics is the next step, treating all that raw information, 

in order to leverage to gain tangible new insights, and stay 

ahead of the competition.

DYNAMIC PRICING

Predictive analytics enables operators of large lots, such as 

airports, to offer the right product, at the right price, at the 

right time. Operators have the options for semi-automated, or 

fully automated dynamic revenue management models, with 

systems that can generate and distribute pricing for over 50 products at one location, for up to two years 

in advance, for every length of stay. In most cases, specific dashboards and forward looking reports are 

reviewed on a daily basis, which highlight hi-low demand vs. forecasts that can trigger a price recom-

mendation or other actions. Our experience reveals that businesses using dynamic pricing have reported 

annual revenue gains between 7% in a mature environment, to 20% in locations where these methods 

have not previously been used. 

PREDICTIVE ANALYSIS: 
SPEED IS OF THE ESSENCE
 
An efficient BI system can analyze big 

data in real-time or nearly real-time, 

helping a company becoming much 

more agile than its competitors. 

For instance, a few years ago, 

researchers from the MIT Media 

Lab used location data from mobile 

phones to infer how many people 

were in Macy’s parking lots on Black 

Friday — the start of the Christmas 

shopping season in the United States. 

This made it possible to estimate the 

retailer’s sales on that critical day 

before Macy’s itself had recorded 

those sales. Rapid insights like that 

can provide an obvious competitive 

advantage to managers.

Source : Andrew McAfee and Erik 

Brynjolfsson, Harvard Business 

Review, October 2012, Big Data: The 

Management Revolution, online: 

https://hbr.org/2012/10/big-data-the-              

management-revolution
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BI APPLIED TO SMART ON-STREET PARKING

Business intelligence software can sort through the data of a city’s parking spaces and predict and display 

graphically the streets with a larger number of available spots. It can also map this information based on 

time, pinpointing the streets where and when drivers are most likely to need a spot.

Obviously, we are entering the era of “smart parking.” The rapid advancement of BI parking technologies 

can generate new efficiencies, better control revenues and expenses and improve customer service.

Solutions exist that would enable motorists, through a network of communicating sensors installed in 

the road, to see available parking spaces in real time as well as the rates. Information will be posted on 

variable message signs (VMS), mobile phones and GPS to inform and guide drivers and provide additional 

services (e.g. to locate a parked car).

However, whatever control equipment is used - to varying degrees they all store data about parkers, 

their habits and needs – it must be properly analyzed in order to improve customer service and optimize 

operations.

CASE STUDY: NEW YORK

In New York, Park Assist™ has announced three 

new icloud platforms. Find-Your-Car™ enables 

parkers to find their parked car with an account   

number, ticket number or barcode. Park Finder™ will 

provide an interface for driverless cars to get direc-

tions to an empty parking space less desirable to 

humans. Meanwhile Park Insights™ will allow retail 

clients, for example, to combine shopping analytics 

with data giving them a greater understanding of 

shopper preferences and behaviors.

Source : http://www.parkassist.com/2015/park-

assist-introduces-added-business-intelligence-

features-and-parker-centric-conveniences-through-

new-cloud-platform/

CASE STUDY: TORONTO

Not knowing where parking is, if it exists, or how 

much it costs is the bane of every parker. Michael 

Back is the founder and CEO of a startup called 

HonkMobile. The app shows on-street meter spots 

and off-street lots and the price per hour or day at 

more than 550 locations across the Greater Toronto 

Area. The goal is to connect anyone who owns a 

spot – from a single stall in a condo, to a lot with a 

few thousand spots – with drivers. Honk aims to 

do what Airbnb and Uber have done for lodging and 

transportation – turn an empty parking spot into 

available real estate.

Source : http://www.theglobeandmail.com/globe-

drive/news/trans-canada-highway/canadian-app-

lets-drivers-find-parking-spot-before-leaving-the-

house/article29953827/
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BI APPLIED TO SMART OFF-STREET PARKING

When it comes to larger parking lots, data sets specifically for these types of operations can work 

towards an operator’s needs and deliver immediate results. However, many off-the-shelf BI systems, or BI 

start-up companies claim to be able to drive additional revenue with no experience in specific countries or 

trading environments. Many attempts to simply run the data through algorithms that are used across a 

wide variety of large lots such as hotels, airports, hospitals, etc., are not tailored to the individual opera-

tor’s needs. Experts in his or her specific type of off-street parking are needed to assist customization of BI 

tools to ensure they work effectively for the operator and produce valuable results. At the same time, an 

integral part of the process depends on understanding customer behavior and trends. 

The combination of the holistic dynamics of a specific parking lot with customer behavior can produce 

accurate forecasting, and on a daily basis. The benefits are many, allowing operators to better predict: 

• Customer entries dates and times by the minute

• Exits dates and times by the minute

• All length of customer stays

• Occupancy by parking location

• Payment method to be used and at which device

• Expected parking lot product/location including product type to be used i.e. Valet, Self-Park, Monthly and 

coupon usage.

• Entry/Exit usage

• Booking dates and times by the minute for on-line customers, web site and channel.

• Staff and monthly parker movements are also tracked and forecasted.

• For the Valet business, the ability to predict hi and low peak periods, retrieval times/durations of vehicle 

times by staff members, hours worked and forecasted, vehicle parked location by bay, price paid and 

discount received, type of vehicles forecasted to arrive by make and model.

This wealth of information provides unparalleled insights and real usable business intelligence and 

analytics for clients.
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CONCLUSION : THE SMART CITY

If applying the principles of BI to parking holds out the promise of better management, and of fiscal 

windfalls, the implications go far beyond the integration of cutting edge technology into a business 

practice. BI allows for smart parking, and smart parking, in turn, is a key element in an emerging concept: 

the smart city.

Technological advances will be used to encourage the fluidity of movement (in many cases, with an 

emphasis on providing advantages for electric cars such as charging stations) and payments (via 

Smartphones); apps will be developed with information on available spaces in real time, allowing for 

reservations and more. 

The smart city will be more fluid and more environmentally friendly. But to become smart, cities must 

by necessity integrate parking in their planning. It is imperative they have in place a global and long-term 

vision. The development of smart parking solutions is an emerging industry. However, already, across the 

globe, large urban areas are currently testing these solutions, along with airports, public transit agencies, 

and other organizations that manage large parking lots such as universities and hospitals.

Future parking needs must be thought out and planned today. An organization using unparalleled 

analytics will be able to offer customer service with a high financial return, while taking advantage of 

new technologies to develop the best internal management processes in accordance with best industry 

practices.
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