
Lessons Learnt
from the IMHOTEP
Project and Way
Forward

Integrated Multimodal Airport Operations for
Efficient Passenger Flow Management



Authors:
Juan Blasco (Nommon)
David Mocholí (Nommon)
Ricardo Herranz (Nommon)
Henrik Rothe (Cranfield University)
Edgar Jiménez (Cranfield University)
Rich Moxon (Cranfield University)
Raquel Salamanca (ISDEFE)
Miguel Mújica (Amsterdam University of Applied Sciences)
Paolo Scala (Amsterdam University of Applied Sciences)
Daniel Lubig (TU Dresden)
Mingchuan Luo (TU Dresden)
Jordi Casas (Aimsun)
Marcel Sala (Aimsun)
Carlos Gallardo (AENA)
Lluis de Victoria (EMT Palma)
Piyush Tuli (London City Airport)

Cooperation & Funding:
This project has received funding from the SESAR Joint Undertaking (JU) under grant
agreement No 891287. The JU receives support from the European Union’s Horizon 2020
research and innovation programme and the SESAR JU members other than the Union.
© 2020 IMHOTEP Consortium. All rights reserved.

Disclaimer:
All images used in this brochure are free stock photos from unsplash.com or purchased
through the Shutterstock license of Nommon.

Read more about IMHOTEP: www.imhotep-h2020.eu  

Integrated Multimodal Airport Operations for
Efficient Passenger Flow Management

https://www.imhotep-h2020.eu/
https://www.imhotep-h2020.eu/


The passenger activity-travel diary
Concept of operations

Integrated Multimodal Airport Operations for Efficient Passenger Flow Management

Table of contents

1

2

3

Introduction

The IMHOTEP Decision Support Toolset

Benefits of the IMHOTEP solution: the case studies of
Palma de Mallorca and London City

Reconstructing door-to-gate and gate-to-door passenger behaviour
Predicting the passenger journey
Managing passenger flows

4

5 Key takeaways

Definition of case studies
Main results
Evaluation of the proposed concept

A look to the future

Lessons Learnt from
the IMHOTEP Project
and Way Forward

6

Multimodal Collaborative Decision Making based on
Advanced Passenger Flow Prediction

3

IMHOTEP’s vision
Future research: a pathway towards IMHOTEP’s vision

https://docs.google.com/document/d/1gAUEsFPgo95pe_eMxjykjzS7s0Kbp9HS/edit#heading=h.wqijodlxl0vx
https://docs.google.com/document/d/1gAUEsFPgo95pe_eMxjykjzS7s0Kbp9HS/edit#heading=h.r5lzcdatdluo
https://docs.google.com/document/d/1gAUEsFPgo95pe_eMxjykjzS7s0Kbp9HS/edit#heading=h.3dy6vkm
https://docs.google.com/document/d/1gAUEsFPgo95pe_eMxjykjzS7s0Kbp9HS/edit#heading=h.35nkun2
https://docs.google.com/document/d/11Cm6c-ugIX1A0o42pnu1iB8qbni3dxnr/edit#heading=h.3dy6vkm
https://docs.google.com/document/d/1gAUEsFPgo95pe_eMxjykjzS7s0Kbp9HS/edit#heading=h.mqueerl1lbqz
https://docs.google.com/document/d/11Cm6c-ugIX1A0o42pnu1iB8qbni3dxnr/edit#heading=h.3dy6vkm
https://docs.google.com/document/d/1gAUEsFPgo95pe_eMxjykjzS7s0Kbp9HS/edit#heading=h.lgpgvtzhetz
https://docs.google.com/document/d/1gAUEsFPgo95pe_eMxjykjzS7s0Kbp9HS/edit#heading=h.2et92p0
https://docs.google.com/document/d/11Cm6c-ugIX1A0o42pnu1iB8qbni3dxnr/edit#heading=h.3dy6vkm
https://docs.google.com/document/d/1gAUEsFPgo95pe_eMxjykjzS7s0Kbp9HS/edit#heading=h.2xcytpi


1. Introduction

Europe’s long-term vision on aviation outlined in
ACARE’s Flightpath 2050 report and the most
recent Fly the Green Deal document envisage a
future in which air transport becomes an
integrated part of a multimodal, passenger-
centric transport system that takes travellers from
their origin to their destination in a seamless,
efficient, predictable, environmentally friendly and
resilient manner. Under this vision, the airport of
the future is expected to become a multimodal
connection platform, creating the conditions for
travellers to reach their destination by the most
efficient and sustainable combination of modes
and allowing the airport and its surrounding
region to make a better use of their resources.
Achieving this goal calls for enhanced modal
integration not only in terms of physical
infrastructure, but also of business models,
operational processes and information systems. In
particular, significant potential remains untapped
for improving the quality and resilience of the
door-to-door passenger journey and the
efficiency of airport operations through
information sharing and collaborative decision-
making across transport modes.

Airport Collaborative Decision-Making (A-CDM) is
enhancing airport operations thanks to
information sharing and common situational
awareness between airports, airlines, ground
handlers and air navigation service providers
(ANSPs), but the concept has so far focused on
aircraft turnaround and pre-departure
sequencing. Total Airport Management (TAM) is
a more holistic concept that foresees closer
integration of landside and airside processes, but
the passenger access and egress legs are still
absent from the picture. The inclusion of ground
transport into the TAM collaborative decision-
making process has been suggested as a future
extension

extension that could enable a better integration
between the airport and the ground transport
system, especially in situations of disruptions. A
key enabler for this integration is the development
of information platforms and services that
provide airports and ground transport
stakeholders with a common and comprehensive
picture of the door-to-door passenger flows.

IMHOTEP has proposed a concept of operations
for information sharing, common situational
awareness and collaborative decision making
between airports and ground transport
stakeholders, and has prototyped a set of
decision support tools that enable the proposed
concept. The IMHOTEP solution has been tested
by applying it to the management of different
types of disruptions at the Palma de Mallorca and
London City airports. 

In the following pages, the reader will get an
overview of the concept proposed by IMHOTEP
and the methods and tools developed by the
project, as well as the benefits that improved
coordination between airports and ground
transport modes can bring to the involved
stakeholders and the passengers. The document
also provides a set of key takeaways and a look
to the future of airport intermodality. 
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For more detailed information on the project
outcomes, we invite the reader to download the
technical deliverables available at the project
website: www.imhotep-h2020.eu. 

http://www.imhotep-h2020.eu/


The inclusion of ground transport
stakeholders into airport collaborative
decision-making processes.
A passenger-centric view where the
passenger activity-travel diaries (ATD), a
detailed and permanently updated
reconstruction of the passenger door-to-
gate and gate-to-door flows, become the
central information element.
The applicability of the concept to airports
with different levels of automation, either as
a standalone platform or as an extension of
the current A-CDM and TAM concepts.

The Multimodal Collaborative Decision Making
(MCDM) concept aims to bridge the gap in
information sharing between airport and
ground transport operations by providing a set
of enabling technologies able to provide a
holistic view of the airport processes, the ground
transport system and the passenger flows.

The implementation of mechanisms for
collaborative decision-making between airports
and ground transport modes requires a
common understanding of the impact of
operational decisions on the passenger. This
naturally leads to the need for a passenger-
centric view, where the passenger journey
becomes the backbone of a common and
comprehensive situational awareness across
the involved stakeholders. Such common
awareness would not only enable a more
efficient management of the different transport
modes, but also the timely provision of relevant
information to the passengers, empowering
them to plan and reconfigure their journey in
real time.

The MCDM concept proposed by IMHOTEP is
based on the following pillars:

2. Multimodal Collaborative Decision
Making based on Advanced

Passenger Flow Prediction
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Multimodal Collaborative Decision Making based on Advanced Passenger Flow Prediction

The passenger activity-travel diary

Figure 1. Passenger activity-travel diaries.
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Multimodal Collaborative Decision Making based on Advanced Passenger Flow Prediction

Concept of operations

Function 1 provides an initial picture of the
flows of departing, connecting and arriving
passengers at one particular airport prior to
the day of operations, enabling the extraction
of relevant key performance indicators (KPIs).
This information can be used by the different
stakeholders (e.g., airport operators, ground
transport operators) to adequately plan and
allocate resources.
Function 2 and Function 3 use real-time data
to update the surface and the terminal leg of
the passenger flows, respectively, in order to
obtain a more accurate picture on the current
status of the transport system as the day
develops and new information becomes
available. 

The proposed concept of operations is designed
around 5 main functions:

For CDM airports, Function 4 is in charge of
connecting the A-CDM and the MCDM
platforms so that both systems can exchange
information. The passenger ATDs are used by
the A-CDM platform to obtain a more
accurate view of the passenger flows, while
the MCDM system is fed with the information
on the status of the air transport system
available from the A-CDM platform.
Function 5 supports the collaborative
management of disruptions whenever there is
a deviation from normal operation, by
enabling the evaluation of different KPIs under
different possible management actions and
helping stakeholders decide on the best
course of action.

Figure 2. Multimodal Collaborative Decision Making: functions.

Integrated Multimodal Airport Operations for Efficient Passenger Flow Management 7



3. The IMHOTEP Decision
Support Toolset

Reconstructing door-to-gate
and gate-to-door behaviour

A set of data analysis and fusion methods
able to provide a comprehensive view of the
door-to-gate and gate-to-door passenger
trajectory.
A set of predictive models able to short-term
forecast the evolution of passengers flows in
both the airport access and egress legs and
the terminal processes.
An interactive dashboard that supports
‘what-if' analyses and real-time
collaborative decision-making between
airports and ground transport stakeholders,
by displaying a set of KPIs under different
possible management actions.

IMHOTEP has developed a decision support
toolset that enables the assessment of the
operational impact of different management
measures on the airport terminal processes, the
airport’s surface access system, and the
passenger flows. The Decision Support Toolset
comprises:

IMHOTEP has developed a set of data analysis
techniques aimed at providing an accurate and
reliable picture of the door-to-gate and gate-to-
door passenger itineraries. The proposed
approach relies on the fusion of a variety of data:

A basic ATD is built using anonymised mobile
network data. For departing passengers, this
basic ATD includes the trip origin and time of
arrival at the airport, while for arriving
passengers it provides the time of departure
from the airport and the final destination of
the trip within the airport catchment area.
Additionally, passengers are segmented
according to their sociodemographic profile
(age, gender, nationality, etc.).

1.

2. Airport flight schedules are used to refine the
number of trips detected using mobile network
data, matching every passenger to an existing
flight and adding flight-related information:
origin/destination airport, flight number,
departure/arrival time, airline and gate. 

Passengers are segmented into business and
leisure travellers using machine learning
classification models.

The information about the surface
access/egress leg is enriched by estimating
the ground transport mode chosen by the
passenger. To this end, the IMHOTEP solution
relies on a set of machine learning models
trained with passenger survey data, whose
results are then refined based on public
transport (PT) ticketing data.

Groups of passengers travelling together are
identified based on the information available
from mobile network data and airport
passenger surveys.

Finally, the passenger itinerary within the
terminal is reconstructed in more detail and
broken down into different subprocesses
thanks to the data coming from mobile apps
geolocation information and different airport
sensors, such as boarding card readers.

3.

4.

5.

6.
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Concept implementation: the IMHOTEP Decision Support Toolset

Figure 3. ATD reconstruction methodology.

The output from this process is a complete
description of the door-to-gate and gate-to-door
itinerary for all the passengers using the airport.
The information available from the individual
passenger ATDs can then be filtered and
aggregated 

aggregated to produce different KPIs. The figures
below show some examples of relevant KPIs built
from the ATDs of the passengers of the Palma de
Mallorca airport during a working day of the
summer of 2019.
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Concept implementation: the IMHOTEP Decision Support Toolset

Figure 4. Airport catchment area: origin of departing passengers.

Figure 5. Passenger occupancy of the airport terminal modules.

Figure 6. Number of passengers at the security and passport control.
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Concept implementation: the IMHOTEP Decision Support Toolset

Predicting passenger journeys

The passenger terminal processes have been
modelled using CAST Terminal, an agent-based
simulation software able to accurately simulate
the movement of passengers inside the terminal.
The data used to build this model include the
layout of the airport terminal, airport facilities and 

Modelling airport terminal processes resources (number of check-in desks, security and
passport control lanes, commercial areas and
restaurants, etc.), flight schedules and passenger
flows. Model calibration and validation has been
based on comparing the results from the
passenger ATDs with the outcome of the
simulation models.

Figure 7. CAST models of the Palma de Mallorca (a) and London City airports (b).

Figure 8. Security control (a) and passport control (b) validation results for the Palma de Mallorca terminal model.
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Concept implementation: the IMHOTEP Decision Support Toolset

Airport access and egress have been modelled
using Aimsun Next, a traffic simulation software
that reproduces the movement of different types
of vehicles within the transport network. The data
used to build this model include data on travel
demand (origin-destination flows) obtained from
the passenger ATDs, the transport network, traffic 

Modelling airport access and egress

Figure 9. Palma de Mallorca surface access network.

Figure 10. Validation results of the London City surface access model.
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Concept implementation: the IMHOTEP Decision Support Toolset

Passenger terminal and airport access/egress
flows have traditionally been considered
separately. IMHOTEP seeks to provide a holistic,
consistent view of both flows. To this end, the
terminal model and the access model have been
integrated so that each model can take as inputs
the outputs of the other model: for departing
passengers, the surface access model forecasts
the passengers’ time of arrival at the airport,
which is used as an input to the terminal model;
while for arriving passengers, the terminal model
forecasts the time when passengers leave the
terminal and enter the ground transport systems,
which is taken as input by the surface access
model. The resulting integrated model enables
the short-term forecast of the complete door-to-
gate and gate-to-door passenger journey.

Model integration: a consistent view of
the passenger itineraries

visualise the predicted passenger flows,
simulate different management actions, and 
evaluate their impact on a range of KPIs.

The IMHOTEP simulation models have been
integrated with an interactive dashboard that
allows the user to:

The dashboard provides stakeholders with
common situational awareness on passenger
flows and facilitates collaborative decision-
making.

Managing passenger flows

Figure 11. High-level description of the IMHOTEP visualisation and decision support tool.
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Concept implementation: the IMHOTEP Decision Support Toolset

Figure 12. Snapshot of the visualisation tool.
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In order to demonstrate the IMHOTEP solution
and evaluate its benefits, two case studies have
been conducted. The case studies have
addressed the management of different types of

4. Benefits of the IMHOTEP
solution: the case studies of Palma

de Mallorca and London City

disruptions at two airports with markedly different
operations and business models: Palma de
Mallorca and London City.

Main gateway to the Balearic Islands and
third largest airport in Spain, with almost 30
million passengers in 2019.
The majority of passengers travel for leisure
purposes. The airport displays strong
seasonality, with marked traffic peaks in the
summer and holiday seasons.
CDM airport.
Surface access is only possible by road, with
bus and car as the main options. The
complete list of alternatives comprises private
vehicles, rental cars, taxi and ride-hailing
services, public buses, and airport transfer
services provided by tour operators.

Palma de Mallorca airport (PMI):
Located next to the financial district, it attracts
a high proportion of business travel.
Not a CDM-enabled airport, but it captures
turnaround milestones to aid the
management of turnarounds.
Due to its proximity to the city centre, the
majority of the passengers use public
transport. The complete list of alternatives
comprises the Docklands Light Railway (DLR),
which connects the airport with London
Underground, suburban rail, long-distance
rail and high-speed train, London buses 473
and 474, taxi (black cab), minicab and ride-
hail services, private vehicles, rental cars, and
other minority alternatives, such as walking,
cycling, riverboat and cable car.

London City airport (LCY):

Integrated Multimodal Airport Operations for Efficient Passenger Flow Management 15



The demonstration and evaluation process
consisted of three steps: definition of the case
studies, execution of case studies, and evaluation
of the proposed concept.

The benefits of the IMHOTEP solution

Figure 13. Methodological approach for the assessment
of the IMHOTEP solution.

Delay of arrivals
Delay of departures
Disrupted surface access

An iterative participatory approach — which
included several stakeholder workshops — was
used to integrate the inputs from relevant
stakeholders and identify the most interesting
disruption scenarios, management actions and
KPIs for each case study airport.

For each case study three reference disruption
scenarios were considered, which were then fine-
tuned to take into account the specificities of each
airport: 

1.
2.
3.

Definition of case studies
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The benefits of the IMHOTEP solution

Disruption scenario #2: Delay of departures

Palma de Mallorca Airport London City Airport

Summary Substantial delay in a significant proportion of flights departing from the airport

Disruption

Affects morning departures peak (06:00-
08:00 local time)
30% of flights delayed, including Schengen
and non-Schengen departures

Affects afternoon departures peak (16:00-
18:00 local time)
80% of all flights delayed

Management
action

Increase of PT frequency
Passengers are advised to delay their arrival
at the airport; 50% of them follow the advice
These measures lead to a 10% increase in PT
modal share 

Passengers are advised to delay their arrival
at the airport; 50% of them follow the advice
These measures lead to a 10% increase in PT
modal share 

Disruption scenario #3: Disrupted surface access

Palma de Mallorca Airport London City Airport

Summary Critical disruption in the main transport system used to access the airport

Disruption

Coincides with the morning departures peak
(07:00-08:00 local time)
Closure of the main motorway in the direction
from the city to the airport.

Coincides with afternoon departures peak (15:00-
17:00 local time)
Unbalanced distribution of passengers arriving by
DLR (trains carrying 50% of the expected
passengers) due to a planned disruption in
London Underground (e.g., a strike)

Management
action

Passengers are advised to anticipate their
arrival to the airport; 25% of them follow the
advice and start their trip 45 minutes earlier
Delayed passengers are allocated to a “fast-
track” security lane

Passengers are advised to anticipate their arrival
to the airport; 25% of them follow the advice and
start their trip 30 minutes earlier 
Opening of additional road access to the terminal

Palma de Mallorca Airport London City Airport

Summary Substantial delay in a significant proportion of flights arriving to the airport

Disruption

Affects morning arrivals peak 
(06:00-10:00 local time)
20% of Schengen flights delayed and 25% of
non-Schengen flights delayed

Affects afternoon arrivals peak (15:30-17:30 local
time) 
20% of all flights delayed

Management
action

Opening of additional passport control desks
Increase of PT frequency is increased

Additional passport control desks are opened
An additional road access to the terminal is
opened

Disruption scenario #1: Delay of arrivals

Integrated Multimodal Airport Operations for Efficient Passenger Flow Management 17



The benefits of the IMHOTEP solution

The proposed management actions help
decreasing the terminal travel time for non-
Schengen passengers thanks to a notable
reduction of the queue times at the passport
control. On the landside, in the case of the Palma
airport

Main results
Delay of arrivals: simulation results

airport the increase in PT frequency makes it
possible to accommodate a higher number of
passengers and reduces the passenger waiting
times at the PT stop. This leads to an increase of
the PT modal share, which in turn leads to a
reduction of CO2 emissions. In the London City
case study, the additional access contributes to a
reduction of the congestion in the access roads,
also resulting in a reduction of CO2 emissions.

Figure 14. Terminal travel times reduction at Palma de Mallorca airport.

Figure 15. Passenger queuing times reduction at Palma de Mallorca airport passport control.
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The benefits of the IMHOTEP solution

Figure 16. Reduction of PT passenger waiting times at Palma de Mallorca airport.

Figure 17. CO2 emissions reduction at London City airport.
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The management actions reduce the travel times
of passengers whose flights have been delayed
by avoiding long waiting times at the airport
terminal. The delay of some of the passengers’
arrival to the airport has a positive effect on the
rest of passengers due to the reduction of airport
occupancy  

The benefits of the IMHOTEP solution

occupancy during peak hours. This results in a
slight reduction of the congestion at the security
control. The reduction of the level of congestion in
the road access network caused by a more
gradual arrival of passengers along with the shift
of some of them to PT modes leads to a slight
reduction of the CO2 emissions. 

Delay of departures: simulation results

Figure 18. Reduction of terminal travel times at Palma de Mallorca airport.

Figure 19. Reduction of queuing time at Palma de Mallorca airport security control.
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The benefits of the IMHOTEP solution

Figure 20. CO2 emissions reduction at London City airport.

Providing information to passengers so they can
adapt to the status of the ground transport
network leads to an earlier departure of some
passengers — this reduces the level of congestion
in the airport access, which in turn leads to a
reduction of travel time and CO2 emissions.

In the case of the Palma airport, the number of
passengers that are expected to miss their flight
decreases from 321 in the baseline (“do-nothing”)
scenario to 209 when the management actions
are implemented. This is due to the fact that
passengers are informed in advance about the
disruption and to the possibility for delayed
passengers to skip the security control.

Disrupted surface access: simulation
results

Figure 21. Reduction of missed flights reduction at Palma de Mallorca airport.

Integrated Multimodal Airport Operations for Efficient Passenger Flow Management 21



The benefits of the IMHOTEP solution

Figure 22. CO2 emissions reduction at Palma de Mallorca airport.

Figure 23. Reduction of passenger queuing times at Palma de Mallorca airport security control.
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The benefits of the IMHOTEP solution

Figure 24. Passenger occupancy at Palma de Mallorca airport.

Better predictability of the passenger flows,
which gives the involved stakeholders the
possibility to allocate their resources in a more
efficient manner, leading to cost savings,
increased resilience and, ultimately, an
improvement of the service provided to the
passengers.

The simulation experiments show that a shared,
holistic view of the passenger flows and the
coordination between the airport and ground
transport operators bring significant benefits to
the involved stakeholders as well as to the
passengers and the environment:

Evaluation of the proposed
concept

Shortening of travel times both in the access
and egress legs — thanks to the decrease of
waiting time for PT services and the reduction
of congestion in the road network — and in
the airport terminal — due to the reduction of
the waiting time at the different airport
facilities, such as security and passport
control.
Reduction in the number of flights missed by
passengers.
Reduction of congestion in the road network,
which not only leads to an improvement of
the passenger experience, but also to the
reduction of the CO2 emissions.
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5. Key takeaways

The need for passenger behaviour analysis

The detailed reconstruction of the passengers’
trajectory is essential to better understand
passenger behaviour and adapt the solution to
the specificities of the passenger flows observed in
each specific airport.

No single data source provides a comprehensive
picture of passenger behaviour

The analysis of passenger behaviour shall
therefore rely on the coherent fusion and analysis
of a wide range of data sources.

The benefits of coordination between airports
and ground transport modes

The case studies show that collaborative decision
making between airports and ground transport
stakeholders can bring significant efficiency gains,
as well as important benefits for the passengers
and for the environment.

The importance of data quality

The benefits of the IMHOTEP solution are subject
to the quality and availability of the data required
to describe passenger behaviour. The willingness
of different stakeholders to share their data will
not only depend on the perceived benefits, but
also on the implementation of robust data security
policies.

Every airport is different

The proposed solution shall be adapted to each
implementation airport not only regarding the
airport characteristics (type of passengers,
seasonality, access modes, etc.), but also
according to the objectives of each airport. 
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6. A look to the future

IMHOTEP’s vision
IMHOTEP’s vision is that of a multimodal
European transport system where the different
modes are seamlessly integrated, so that
passengers travel from door to door in an
efficient, sustainable and resilient manner.
Within this vision, airports will become
multimodal connection nodes in which a set of
interconnected platforms and services will
enable common situational awareness and
real-time coordinated decision-making
between airports and ground transport modes,
enabling a more efficient passenger flow
management and providing travellers with
accurate information and recommendations for
the 
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the planning and reconfiguration of their
journeys in real time. The Multimodal
Collaborative Decision Making solution
proposed by IMHOTEP contributes to the
realisation of this vision by enabling information
sharing and the real-time coordination between
airport and ground transport stakeholders. The
proposed solution comprises a concept of
operations and a set of enabling technologies
that allow the short-term forecast of the door-
to-gate and gate-to-door passenger flows and
the evaluation of the performance impact of
different management actions.



A look to the future

Future research: a pathway towards IMHOTEP’s vision
The reconstruction of the passenger door-to-gate and gate-to-door journey can be
improved through the integration of additional data sources. Relevant data sources that
were not available for the IMHOTEP project include airline data (e.g., data on the check-in
and boarding processes), data on other airport facilities (e.g., shops and restaurants), and
data from private companies serving the airport (e.g., tour operators, taxi/ride-hail
companies).

The IMHOTEP concept of operations and the case studies has been extensively contrasted
with the stakeholders involved in the project (i.e., airports and ground transport operators).
In future stages, the refinement of the proposed concept would benefit from the stronger
involvement of other relevant stakeholders. Airline involvement would be particularly
important, due to the fact that different passenger flow management actions are taken by
airlines (e.g., opening/closing check-in desks, notifying the passengers to delay/anticipate
their arrival to the airport).

There is a need for further research on the Interoperability and integration of the proposed
system with existing systems at different types of airports: TAM airports, CDM airports,
non-CDM airports, etc.

New technologies that allow stakeholders to share data without compromising data
privacy (e.g., federated learning approaches) can facilitate the adoption of the proposed
concept, by lowering the barriers for the sharing of sensitive data.
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