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Abstract | fFE

Office lobby environments provide the first impression of a building and reflect the values
associated with tenants’ brands. The need to maximize space efficiency, facilitate collaborative
working, and counter competition from newer facilities is increasing the pressure to modernize
existing office lobby environments. Optimizing people flow and user experience in offices requires
a holistic assessment of overall building use — how people move horizontally and vertically,

how the building functions, and how people use the available space. This assessment data can
then be analyzed to develop solutions that significantly improve the building’s operational
performance. This paper presents a smart lobby approach that aims to create a seamless,
enjoyable, and fluent experience for end users by combining expert knowledge of the individual

complex and operational aspects of a building.

Keywords: Interior Design, Office, Performance Based Design, Renovation, Vertical

Transportation
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Introduction

The digital revolution is transforming
buildings into smart environments that
feature a variety of intelligent processes and
technologies. The main purpose of these
solutions is to enhance the operational
functions of the building and create a facility
that is safe, comfortable, and productive for
its users (VTT, 2015). Optimized people flow is
one of the key elements in creating a unified
user experience for occupants and visitors. In
smart buildings, solutions must be integrated
and, more importantly, their joint effect

on people flow must be considered in the
building design (Virtanen, 2015). If this does
not happen, the smart building will not be
able to serve its intended purpose.

This paper presents a Smart Lobby approach
that improves the value of buildings by linking
unified user experience to optimized people
flow (Figure 1). It focuses on existing office
lobby environments requiring renovation or
modernization. In such cases, people flow
planning and building design should be
based on the building’s current use and traffic.
The Smart Lobby approach provides solutions
for measuring and monitoring the traffic,
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Figure 1. The Smart Lobby approach improves the value of buildings. (Source: KONE Corporation)
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which in turn enable data and analytics-
based decision making. This approach not
only improves the user experience, but also
provides concrete benefits for other relevant
stakeholders such as building owners and
property managers.

User experience refers to all aspects of the end
user's interaction with a company, its services
and products. The Smart Lobby approach is a
holistic service that takes customer and end
user needs into consideration and provides
support during the building modernization
process. A unified user experience for end
users is created on the basis of a thorough
building survey and assessment, the office
concepts of tenants, the building users, and
the business goals set by the owner. This
insightful study simplifies decision making
and the lobby redesign process, and supports
optimized people flow. Through the Smart
Lobby approach, lobbies are transformed into
lively spaces that welcome visitors, operate
effectively, and provide building users with

a smooth path of travel. This approach also
cuts costs for building owners as it eliminates
misinterpretations and incorrect assumptions
from the design process that would otherwise
result in necessary adjustments after the
modernized lobby is opened.

The paper will begin by discussing why a
building may need modernizing and when
this typically occurs during its lifetime. This
sets the expectations for the Smart Lobby
approach. This discussion is followed by a

(CRR: @HER)

description of the elements of a unified user
experience and optimized people flow.

The paper then closes with a discussion of
the benefits of the Smart Lobby approach
and conclusions.

Modernization Needs and Triggers

To secure a return on their investments,
office property owners need to continuously
maintain their buildings’ competitiveness to
retain existing tenants and attract new ones.
This is a constant challenge as tenants'needs
and efficiency requirements change over
time. There is also a need to keep up with the
technological developments related to smart
office buildings.

The key workplace trends are increased focus
on wellbeing, an aging workforce, increased
collaboration needs, and communication
technology developments (2015 Trends in the
Workplace, 2015). New building development
projects are increasingly responding to these
needs, for example with more efficient space
utilization, flexible layout solutions, and
certified spaces to support the growth path
and brand image of tenants.

These trends, together with the draw of
attractive set-ups in newer offices, may lead
to a tenant changing location; at the very
least they increase the pressure on building
owners to provide existing tenants with
better service. These are the most common
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triggers to improve the building through
renovation (Figure 2). The other triggers for
renovation are changes in the tenants'needs,
such as transformation to a different office
concept or visitor-management process,

and new demands on building performance
linked to a change in property ownership
where the new owner has assumed a higher
building population in their valuation model.
Another trigger for renovation is an increased
number of unplanned service breakdowns

in the building’s technical systems causing
dissatisfaction among tenants. In the best-
case scenario, the trigger is a well-planned,
scheduled building upgrade.

As the need for renovation may arise suddenly
— for example, if the main tenants decide to
leave or if their needs have changed - or as
the result of a planned upgrade, the depth
and scope of the renovation will also vary. For
the property owner, the challenge is to find
the right balance between the magnitude of
the renovation, including the duration and
the investment required, and the intended
benefits. Thus, the approach and alternatives
should be scalable and modular. In all of the
above cases, it is of the utmost importance to
carefully plan the renovation in advance.

Unified User Experience

The physical environment is read like we

read a human face. When entering an

office building, a person’s first impression is
important. Whether that person is visiting the
building for the first time or is an employee
who works there every day, their first
impression has impact on their mood and
wellbeing, as well as their perception of the
company they work for or are visiting. The
form, functionality, and finish of a space reflect
the culture, behaviors, and priorities of the
company. Most companies want to be seen as
attractive, and visitors already form an opinion
about the company in the building lobby:. It is
therefore important to have a lobby solution

Figure 2. Typical triggers for modernization. (Source: KONE Corporation)
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that ensures a pleasant experience for every
user group, by providing a seamless and
intuitive path of travel to their destination.

The user experience in a building
environment is made up of multiple aspects,
including the interior design, functionality,
aesthetics, ergonomics, integrated building
systems, sound and smell, brand features,
and ambiance. The Smart Lobby approach
combines practical functions, technologies,
and visual design with an understanding of
end user behavior and lobby-usage data in
a single coherent solution. For instance, the
different office concepts of the building’s
tenants have an effect on the lobby.
Companies with a free-seating desk policy
have different traffic patterns to those with
fixed desks on specific floors. As ways of
working change, the boundaries between
different functions in buildings are also less
clear than before. There are recreational areas
inside offices, and business meetings are
held in coffee shops. As a result, the request
for multi-purpose spaces has dramatically
increased, and this trend is also reflected in
office lobbies (Figure 3).

Figure 3. Lobby functions and heat map. (Source: KONE Corporation)
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Figure 4. The different user groups in buildings. (Source: KONE Corporation)
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In order to be able to create a unified user
experience in a building, it is important to
understand all user groups and their daily
tasks and traffic patterns. These groups
include the daily office occupants, people
delivering goods and parcels, VIPs, people
with restricted mobility, service-provider
personnel, and one-off or frequent visitors
(Figure 4). The routes and flow of people and
goods should be studied carefully, identifying
the most commonly used entrances, dwell
times, bottlenecks, and crossflows, as well as
sight lines and actions taken by end users,
such as finding a bathroom or parking a
bike (Figure 5). With this approach, the route
and experience of an investor arriving for a
meeting or a deliveryman with a package is
planned based on their roles. This provides
key insights for redesigning the lobby.

Accessibility is a key issue that must be
addressed in the redesign process of
office buildings. For millions of people
with disabilities, access to buildings and
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Figure 5. Potential user paths in buildings. (Source: KONE Corporation)
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public outdoor areas is only possible with
help from a third party. In the Smart Lobby
approach, accessibility and safety are carefully
considered in order to make arriving at the
building and moving around within it smooth
for anyone with restricted mobility.

Aesthetics plays an important role in office
lobbies. Materials, lighting, furniture, and
layout — together with details such as
infographics and even the receptionists’
outfits — are the basis of a building’s aesthetics
and profile. Fluent lobby services are highly
appreciated as occupants and visitors

value their time. Easy and effective visitor
management systems, intuitive guidance, and
the availability of building information are

key elements of lobbies (Figure 6). Visitors
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Figure 6. The key elements of building lobbies. (Source: KONE Corporation)
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Figure 7. A snapshot from a simulation. The blue squares mark hotspots such as front doors, escalators and elevators. (Source: KONE Corporation)

should be able to intuitively identify the
lavatory and cloakroom locations and connect
to the building's Wi-Fi network. A cup of
coffee and a smile from the receptionist
completes the experience.

The Smart Lobby approach is created in
collaboration with customers and end users in
order to ensure that the user experience both
during and after the modernization process

is unique and unified. Understanding the
customer and their processes, as well as the
operations of the building, is at the core of the
approach. All customer interactions, support
materials, and communications are carefully
thought through to ensure that they serve
the needs of both the customer and the end
users. The Smart Lobby approach provides
simplicity for building operators among the
complexity of different building systems. The
customer has a single contact point for the
entire process, from the initial assessment of
the building and analysis of the results, to

the design phase, installation work, and
ongoing service.

Optimized People Flow

The overall people flow experience in a
building depends on the usability and
efficiency of all the devices and hotspots

on the journey from the front door through
the lobby all the way to the final destination.
Hence, optimized people flow is the result

(R BHER)

of people flow planning where the journey
as a whole is considered rather than just the
individual devices and hotspots separately.
For example, excellent individual elevator and
turnstile performance does not necessarily
translate into an excellent people flow
experience, especially in a complex space
with several possible user paths.

People flow is analyzed and planned based
on several different parameters. The most
important is probably the total journey time,
which can be defined as the time spent
traveling from the front door to the final
destination. Total journey time can be divided
into vertical and horizontal dimensions.

The core element of the vertical dimension

in any high-rise building is the elevators.
Their performance is typically studied based
on waiting time and time to destination
(Siikonen, 2016). For horizontal traffic, there
are parameters such as usage of space, dwell
time, and crossflows or paths. Horizontal
traffic can be analyzed and illustrated using a
heat map (Figure 3). This type of analysis helps
to identify hotspots and potential problems
like traffic bottlenecks.

At the core of the Smart Lobby approach

is a state-of-the-art people flow simulation
tool (Figure 7), which is used to study the
people flow of different lobby configurations.
The key components affecting people flow
in the lobby are turnstiles and call-giving

and signalization devices. Turnstiles have a
big impact on people flow since end users
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typically have to pass through them, for
example to access the building’s elevators.
The simulation tool can be used to define
the number and location of the turnstiles so
that they have enough capacity to handle
the traffic and that they are optimally located
to provide efficient people flow and access
control. For example, the distance between
the elevators and turnstiles should be long
enough to allow enough space for waiting
passengers, but not so long that passengers
cannot easily find their way to the elevators.
This applies also to other call-giving and
signalization devices such as touchscreen
operating panels. To further optimize the
total journey time and user experience, the
turnstiles can be configured to provide an
automatic destination or home-floor call
based on the information stored on users’
access cards. The simulation tool can also be
used to define an intuitive positioning and
visual design for guidance signs, as well as to
study how users actually experience the space
and the journey (Figure 8).

One major advantage of the simulation tool
is that any future changes in, for example, the
building’s population can be easily taken into
account. In addition to defining the optimal
configuration, the tool can also be used to
define the optimal modernization process —
i.e., the phases in which the elevators should
be modernized in order to minimize the
impact on people flow. The results of the
planning phase consist of analysis reports,
including various performance tables and
graphs, and 3D videos visualizing the people
flow in the lobby during, for example, a peak
traffic period.

One of the key simulation inputs is the
process that describes how passengers arrive
at and move around within buildings. It

has been shown, for example, that in office
buildings people often arrive alone in the

morning but move around in groups during
lunchtime (Alexandris, 1977; Kuusinen et al,,
2012). Another important input is the traffic
profile, where an arrival intensity and traffic
pattern is defined for each simulation interval
(Figure 9). The intensity defines how many
passengers of the total building population
move around within the building during a
given time interval, while the traffic pattern
defines the traffic component of each
passenger in that interval. Typically, each
passenger belongs to the incoming, outgoing,
or interfloor traffic component. Behavior-
related phenomena such as preferred routes
and passenger groups emerge as a result of
the intelligent models and algorithms built
into the simulation tool.

New buildings are simulated and planned
based on the assumed population and
existing general traffic patterns and profiles.
There are general profiles for different types
of buildings. However, in a modernization
project it is important to know what the
actual traffic profile in the building is. If the
simulated traffic does not match the real
building traffic profile, then the current
elevator and people flow performance cannot
be accurately determined, making it difficult
to propose appropriate corrective actions —
such as upgrading specific equipment — and
define the optimal modernization schedule.
In addition, it is important to know the actual
values for elevator parameters such as speed,
acceleration, and jerk. These parameters

all affect the planning results, and if the
simulated values do not correspond to the
actual values, the proposed corrective actions
may not be valid.

The Smart Lobby approach includes
intelligent sensors and devices that can be
used to measure the actual building traffic
profile and elevator parameters (Batey and
Kontturi, 2016), as well as the horizontal

Figure 8. Defining optimal guidance placement using the simulation tool. (Source: KONE Corporation)
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Figure 9. Vertical traffic profile of a multi-tenant office building clearly showing the morning peak and lunch peak

periods. (Source: KONE Corporation)
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traffic in the lobby and other important
traffic hotspots such as the front entrance.
These devices can be installed temporarily
to establish a data-driven understanding of
the people flow in the lobby - for example,
to determine the popularity of different
front doors — and to collect accurate data for
analysis and planning. Alternatively, these
sensors can be permanently located along the
user paths to allow continuous monitoring
of how the flows develop over time and
determine if interventions are needed.

Benefits of the Smart Lobby Approach

The Smart Lobby approach provides many
benefits for the different stakeholdersin a
modernization project. The most important
stakeholders are the tenants because they

are the main reason for a building to exist. A
unified user experience linked to optimized
people flow planning results in satisfied
tenants. Optimized people flow reduces the
time spent traveling to the final destination,
which in turn increases productivity. Increased
tenant satisfaction helps building owners
retain existing tenants and attract new ones.
In addition, building owners benefit from
improved usage of available space. Free space
can be used to provide temporary working
stations or relaxation areas, or even rented to
a third-party service provider such as a coffee
shop to increase tenant satisfaction and

(CRR: BH%ER)

wellbeing, as well as profitability. A modern
and efficient building will also be able to
command higher rents. The monitoring and
analytics solutions used in the Smart Lobby
approach provide historical people flow data
that can be used to understand patterns
and changes. They support building owners,
property managers, and architects in people
flow planning and design decisions.

The Smart Lobby approach only achieves its
full potential when the planning, devices, and
services are provided by the same company.
While committing to only one provider

may be a concern for building owners,

it has significant benefits. For example,

the one-stop-shop approach simplifies
communication and operation, increases the
transparency of things like costs, and provides
a clear interface for ongoing support. In
addition, when all the devices come from the
same manufacturer they are designed to work
together seamlessly, making them easier to
integrate and maintain.

The Smart Lobby approach is divided into
modules that the customer can select

from based on their specific modernization
needs. In some cases the needs are limited
to elevators; in other cases the whole lobby
area requires a facelift. In the former, it may
be sufficient to perform a light assessment
that includes the mechanical condition and
performance of the elevators and make a
rough estimate of the building population
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before and after modernization. Based on this
initial assessment, it may be decided that a
more comprehensive assessment is required,
involving the measurement, analysis, and
design of the actual building traffic profile,
elevator performance, usage of front doors
and lobby areas, and people flow paths, as
well as materials and other design elements.
Such a comprehensive assessment is typically
required in more demanding cases. Following
the comprehensive assessment, the customer
can decide whether to keep the sensors in
place in order to take full advantage of
non-stop data collection, monitoring, and
analytics services.

Conclusions

With the increased focus on wellbeing and
the aging workforce, as well as increased
collaboration needs and efficiency
requirements, buildings are transforming

into intelligent environments with many
digitalized services. While new office buildings
are increasingly responding to these trends, it
becomes more difficult for existing buildings
and their owners to retain and attract new
tenants. Modernization, particularly of

the lobby, is a relatively quick and cost-
effective way for building owners to keep up
with the competition.

This paper presents a Smart Lobby approach
that links unified user experience with
optimized people flow in order to increase
building value. A unified user experience is
created by combining practical functions,
technologies, and visual design with an

understanding of end user behavior and
lobby-usage data in a single coherent
solution. This includes identifying different
tenants and their office concepts, as well as
different user groups and their daily tasks and
traffic patterns. Aesthetic elements such as
materials and lighting also play an important
part in this approach, as does accessibility,
which is carefully assessed to allow easy

movement for people with restricted mobility.

The approach is created in close collaboration
with customers to ensure that it fulfills their
needs and those of their end users.

The Smart Lobby approach includes
advanced people flow analysis, planning, and
monitoring solutions to optimize people flow
in the lobby. Optimization is primarily based
on a cutting-edge people flow simulation
tool that is used to analyze and plan different
lobby configurations — including the number
and location of turnstiles, call-giving devices,
and guidance signage - and to define the
optimal modernization process. The approach
also takes advantage of intelligent sensors to
measure and monitor the actual people flow
in the building and the performance of the
elevators. The optimal path to modernization
can be determined by decisions based on
data and facts rather than guesswork and
estimations, and building owners can find
the right balance between the extensiveness
of the renovation, the duration, the
investment required, and the intended
benefits. Hence, the Smart Lobby approach
takes into account all relevant stakeholders
providing ease, effectiveness, and efficiency
to end users and customers throughout the
entire building lifecycle.
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