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Knowledge sharing with Indian smart cities that are practical, live, option 
to remain functional and relevant to the Covid-19 situation and customize 
and adoptable by the Indian cities by the UK companies. Covid-19 has 
presented the toughest challenge to the modern nations. The Urban 
province has been the greater recipient of the cause and is perhaps battling 
the toughest crisis. Every nation has adopted strategy at their end and 
took initiatives to help cities overcome this challenge. A number of these 
initiatives have made a marked difference in the way cities have responded 
to the crisis at hand and will continue to influence the post-pandemic urban 
planning and life in cities. A lot of the learnings and initiatives are now 
being scaled to other cities and towns through knowledge transfer and 
innovation. In continuation to their contribution in Urban development 
in India, the UK Government through the Department for International 
Trade proposed to partner with Smart Cities Mission, Ministry of Housing 
and Urban Affairs through two knowledge-sharing sessions with the UK 
companies and experts to present innovative solutions for managing the 
pandemic at city level.
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Objective

Knowledge sharing with Indian smart cities that 
are practical, live, option to remain functional and 
relevant to the Covid-19 situation and customize and 
adoptable by the Indian cities by the UK companies.
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Knowledge Sharing Session 

TASC team in coordination with Department for International Trade and Smart Cities 
Mission, Ministry of Housing and Urban Affairs conducted the two knowledge sharing 
session on August 06, 2020 and August 13, 2020 inviting 100 Smart Cities to learn, 
customize and adopt solution not only to manage and contain COVID but also how 
to plan and implement the urban infrastructure and facilities in pandemic crisis. The 
topic covered in the knowledge sharing sessions were as below : 

Pandemic modelling

UK’s strategy for Covid 
Management and path to 
recovery

Data generation and analysis, 
spatial analytics

Camera sensors, contact tracing, 
Social distancing monitoring tools

Illustrate mobility behaviour and 
Tracking transport using AI

Strengthening and supporting 
healthcare infrastructure, 
Supply chain management, 
Data management and 
outbreak tracking, Transport 
and pedestrian planning

01 02

03 04

05 06
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TECHNOLOGIES AND 
STRATEGIES FOR 
COVID-19 RECOVERY   

I N D I A – U K   W E B I N A R   S E R I E S 

6th August 2020  
Getting people moving 
• Transport for London 
• Steer Davis Gleave 
• Movement strategies 
• Hadean 
• Mott MacDonald 

13th August 2020 
Safe Public Spaces 
• Connected Places Catapult 
• Space Syntax 
• Vivacity Labs Ltd. 
• Seesense 

Block you calendar 

India time: 3PM to 4PM 
UK time: 10:30AM to 11:30 AM  

UK’s Cities: Strategies on their 
path to recovery

Luke Miller, Steer Groups

Discusses the strategies and incentives 
undertaken by the UK on their path to 
recovery post Covid-19 pandemic, which 
can be relevant for Indian cities

TfL’s COVID-19 Restart and 
Recovery Programme
Ben Plowden, Transport for London

Shares how  TfL has responded to the 
CV-19 crisis, with focus on restoring 

transport services in London and now 
moving to supporting the recovery of the 

London economy

Application of cellular, smart cameras and 
BLE to enable COVID-19 lockdown and 
reopening plans
Aidan Mcinerney, GHD Movement Strategies

Outline the available platforms to 
provide: (i) Insights on population 

mobility in response to public guidance 
(ii) Contact tracing efforts within work 
settings (iii) Monitoring adherence to 

social distancing guidelines

Spatial simulation for pandemic 
modelling

Michael Gunadi and Mimi Keshani, 
Hadean

Hadean's spatial simulation library, 
Aether Engine, is currently being 
deployed by researchers, clinicians, 
and government to tackle the 
pandemic

Infrastructure Epidemiology 
Dr Vikas Aggarwal and 
Dr Anthony Huszar
Mott MacDonald

Combining infrastructure and 
epidemiology expertise to provide a 

public health-based approach to help 
asset owners and operators restore 
services and build confidence for a 

pandemic-resilient future.

6 August,
3PM - 4PM https://tinyurl.com/y28y8vr3
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moving

Agenda:
Welcome Address  by 
British High Commission

Setting the Agenda by JS & 
MD, Smart Cities Mission

Presentations
• Transport for London
• Steer Group
• Movement Strategies
• Hadean
• Mott MacDonald 

Open House (with Smart 
Cities, SPV MD/CEOs, 
PMCs) (20 min)

Registration link: Registration link:
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Topic: London’s response to COVID-19: Presented by Ben Plowden of Transport for London

Topic: UK’s Strategies on their path to recovery: Presented by Luke Miller of Steer Group

•	 London was hit hard by the pandemic like other metropolitan cities

•	 Social distancing dramatically reduced the capacity of the public transport

•	 Keeping people safely (Employee and customer) separated and reassuring customer was key priorities

•	 Extensive communication campaign using press, posters, signages and 

•	 Hospital graded cleaning regime and PPE kit to staff

•	 Planning for alternate mean and making provision for alternate movement – like creating more space for 
cycle / walkers 

•	 Aim to reassurance the public transport system is clean, safe, orderly and reliable and can support 
London’s recovery from the direct impacts of COVID-19

•	 Discussion with stakeholders – govt for funding with focus on supporting recovery for both transport the 
wider economy

•	 How the UK is looking to kick-start its economy and what it means for transport

•	 Launching green investment package to create jobs and decarbonise parts of economy

•	 Programmes to boost green recovery through promotion of non-motorised transport (NMT) and creation 
of new infrastructure and provision for NMT

•	 Boosting sustainable mode of transport while maintain social distance

•	 Innovative investment fund to support businesses to focus on emerging needs of society and industries

•	 Infrastructures planning in social distancing time – saving time and money

•	 Scheme to protect jobs by giving confidence to businesses – boosting local economy

Session 1

Experience and Learnings

01

02

Discussion:

Discussion:

Learnings:

Learnings:
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Topic: Technologies and Strategies for Covid-19 recovery: Presentation by Aidan Mcinerney , Head 		                
of Data Science at Movement Strategies

Topic: Infrastructure Epidemiology: Presented by Dr Vikas Aggarwal and Dr Anthony Huszar from Mott 
Macdonald

Topic: Aether Engine for Pandemic Modelling – combating covid-19 with spatial simulation: Presented by 
Michael Gunadi and Mimi Keshani from Hadean

•	 Insights to understand population mobility in response to public guidance

•	 Support contact tracing efforts within work settings

•	 Monitoring of adherence to social distancing guidelines

•	 Epidemiology help asset owners and operators restore services and build confidence for a pandemic-
resilient future 

•	 Evidence based guidance for infrastructure and  service providers to manage the risks

•	 Technology stack, enabling anyone to easily build cloud-native applications with unparalleled 
performance, reliability, and scale

•	 Macro scale epidemiology and pandemic modelling

•	 Biomolecular modelling for drug discovery & clinical intervention

•	 Use of Technology and devices like cellular, smart cameras and BLE to aid local and national decision 
makers in the development of policies, strategies and action plans relating to COVID-19 lockdown and 
reopening plans.

•	 Use of epidemiology principles for infection prevention and control practices to infrastructure planning, 
design and processes

•	 With changes and introduction to new technologies to strengthen risk management and contingency 
planning.

•	 Technologies are used not only for containment and management of virus but also for

•	 Clinical management

•	 Government policy making

•	 Smart cities and Urban design

•	 Transport and infrastructure

03

04

05

Discussion:

Discussion:

Discussion:

Learnings:

Learnings:

Learnings:
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Max Martinez
Space Syntax
Data-rich, human focused approach to city 
planning

Dr Amy Hochadel
Connected Places Catapult
Smart Resilient Cities in a COVID world

Peter Mildon
Vivacity Labs
Revolutionizing Transport with AI

Irene McAleese 
See.Sense
Crowdsourced cycling data

13 August
3PM - 4PM

I N D I A – U K   W E B I N A R   2
TECHNOLOGIES AND STRATEGIES 
FOR COVID-19 RECOVERY  

Safe Public 
Spaces

Agenda:
Welcome Address  by British 
High Commission

Setting the Agenda by JS & 
MD, Smart Cities Mission

Discussion topic
• Smart Resilient Cities in a 

COVID world
• Data-rich, human focused 

approach to city planning
• Revolutionizing Transport 

with AI
• Crowd Sourced cycling data

Open House (with Smart 
Cities, SPV MD/CEOs, PMCs) 
(20 min)

Registration link:
https://tinyurl.com/y5krhtdy
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Topic: Smart Resilient Cities in a COVID world: Presentation by Dr Amy Hochadel from 
Connected Places Catapult 

Topic: Thriving life, Connecting people: Presented by Max Martinez from Space Syntax Limited

•	 Shift in thinking from Smart cities to connected places

•	 Digitisation and increased willingness to share data for greater good

•	 Innovations, testing digital methods and cultivating a dynamic and integrated innovation ecosystem 
exhibited a higher level of resilience during the crisis.

•	 Digitalisation is ‘make-or-break’ for cities in the new COVID world. 

•	 Digitalisation will be the foundation for city services that will determine if a city economy and the related 
public health can bounce back and be relevant in a COVID world.

•	 Data-rich, human focused approach to city planning

•	 Integrated Urban Model - interlinked data layers describing urban form and/or function.

•	 Space Syntax approach is built on a data rich, human centred approach that can quantify the impact that 
urban layout, land use and transport have on the social, economic and environmental performance of 
cities

Session 2

Topic: Revolutionising Transport Infrastructure with AI: Presented by Peter Mildon from Vivacity Labs

•	 Use of AI to understand road transport, manage and control road transport

•	 Generation of data through sensors and third party devices and classification and insight generation

•	 AI can be effectively use to generate insight and management of road traffic operation and traffic control

01

02

03
Discussion:

Discussion:

Discussion:

Learnings:

Learnings:

Learnings:
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Topic: Ride Insight: Presented by Irene McAleese from See. Sense

•	 Benefits of Cycling: Health, Environment and Economic 

•	 Principles of cycle network based on safety, directness, coherence, attractiveness and comfort

•	 Use of technology like advanced sensor technology and AI to give the devices situational awareness and 
improve the cycling experiences, and unique sensor data needed by cities

•	 See.Sense technology produce intelligent and connected bike lights and GPS theft trackers that contain 
patented sensor technology to generate never before seen data insights on cyclists safety, and overall 
experience of the rider including the road surface, swerving, braking, collisions, and real-time journey 
monitoring that allows citizen engagement. 

•	 Anonymised data is used by cities to plan safer and better cycling networks.

04

Discussion:

Learnings:
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May use the opportunity 
to interact with UK 

companies for technology 
and Knowledge transfer

It may play as facilitator bringing 
innovation, technology and 

knowledge transfer from UK to 
benefit Indian Smart Cities

The India Cycles4Change Challenge is an initiative of the Smart Cities 
Mission, Ministry of Housing and Urban Affairs, Government of India to 
inspire and support Indian cities to quickly implement cycling-friendly 
initiatives in response to COVID-19. The Challenge aims to help cities 
connect with their citizens as well as experts to develop a unified vision 
and initiatives to promote cycling

The technical assistance will be provided to a limited no of cities selected 
through the challenge process, though the challenge has sensitise 100 
smart cities. This provides an ideal platform and  opportunity for UK 
companies to collaborate with cities help them achieved the objectives.

It may act is coordinator between UK 
companies and MoHUA to facilitate 
collaboration for Technology and 

Knowledge transfer

May use the platform to 
explore opportunities 

for business with Indian 
Smart Cities

Takeaways for participants and 
opportunity areas

01
02

03
04

Smart Cities

MoHUA BHC

UK Companies and Institutions 
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The Streets for People Challenge is an initiative of the Smart Cities Mission, 
Ministry of Housing and Urban Affairs (MoHUA), Government of India, to 
inspire cities to create walking-friendly streets through quick measures, in 
response to COVID-19. The Challenge will support cities across the country 
to develop a unified vision of Streets for People in consultation with 
stakeholders and citizens.

Viva City Lab on AI-related transport strategies to engage on safe and 
equitable non-motorised transport and intends to create a baseline for 
NMT infrastructure that the ULBs/Smart Cities may follow to create NMT-
friendly cities

See.Sense on methods of aggregating crowdsourced cycling data. The 
dialogue with See Sense has progressed and expected an outcome in due 
course.

Space Syntax on data-rich, human-focused approach to city planning

The Challenge aims to create flagship walking initiatives in cities, which 
focus on placemaking and livability. The knowledge partner will guide 
though workshops and resource material, the cities would required a 
technical partner in implementing the objectives of the challenge.
This provides an ideal platform and  opportunity for UK companies to 
collaborate with cities help them achieved the objectives.

Team Stride from Data Analytics and Management Unit, MoHUA reached out to

Action initiated post knowledge 
sessions	



15

Knowledge sharing session - 1

Experts Profile:

Transport for London

Steer Group

Topic: Transport for London’s COVID-19 
Restart and Recovery Programme

Topic: UK’s Strategies on their 
path to recovery

benplowden@tfl.gov.uk

Luke.Miller@steergroup.com

Ben Plowden

Luke Miller

About Topic CoverageExpert

Ben Plowden is a senior 
director in TfL, where he has 
worked since 2002.  He has 
held roles in transport strategy 
and planning, communications 
and capital project delivery.  
He is currently acting as 
Coordination Director 
for COVID-19 Restart and 
Recovery programme.

Luke is the head of UK 
Advisory division in London. 
He is a highly experienced 
transport planner with 
experience of over 30 years in 
rail and transit projects across 
Europe and Mexico. Luke is 
also the programme director 
at Steer for the Future Cities 
Programme in Mexico being 
led by the FCO, UK.

The presentation 
summarises how TfL has 
responded to the CV-19 
crisis, with the initial focus 
on restoring transport 
services and now moving 
to supporting the recovery 
of the London economy. 

The presentation 
discussed the strategies 
and incentives undertaken 
by the UK on their path 
to recovery post Covid-19 
pandemic, which can be 
relevant for Indian cities.

Head of Data Science, Movement Strategies

Topic: The application of cellular, smart 
cameras and BLE to aid local and national 
decision makers in the development of 
policies, strategies and action plans relating 
to COVID-19 lockdown and reopening plans.

amcinerney@movementstrategies.com

Aidan Mcinerney

Aidan leads the development 
and implementation of data 
science techniques on a wide 
range of use cases: from 
harnessing cellular data to build 
transport demand matrices for 
transport authorities, providing 
industry-first retailer insights of 
visitor experience using Wi-Fi, 
to the tracking of professional 
footballers using intelligent 

The presentation will 
outline the available 
platforms which can be 
leveraged to provide: (i) 
Insights to understand 
population mobility 
in response to public 
guidance (ii) Support 
contact tracing efforts 
within work settings (iii) 
Monitoring of adherence 
to social distancing 
guidelines
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Hadean

Hadean

Topic: Spatial simulation for 
pandemic modelling

michael@hadean.com

mimi@hadean.com

Michael Gunadi

Mimi Keshani

Michael Gunadi is the VP 
Sales at Hadean. He looks 
after our partnerships in 
everything from Gaming to 
Life Sciences.

Mimi is the VP Operations 
at Hadean. With a 
strong background in 
nanotechnology and 
chemistry, she also leads 
Hadean’s Scientific Team.

Hadean’s spatial simulation 
library, Aether Engine, is 
currently being used by the 
Francis Crick Institute and 
Imperial College to model 
the viral transmission of 
COVID-19 in the UK. It  
shared how technology 
is being deployed by 
researchers, clinicians, and 
government to tackle the 
pandemic

Mott Macdonald

Mott Macdonald

Topic: Infrastructure Epidemiology

michael@hadean.com

mimi@hadean.com

Dr. Vikas Aggarwal 

Dr. Anthony Huszar

Dr. Vikas Aggarwal is 
a public health doctor 
and current Regional 
Lead for the Fleming 
Fund programme in 
South Asia.

Dr. Anthony Huszar 
is Mott MacDonald’s 
Account Leader for 
Global Health Security.

Combining infrastructure 
and epidemiology expertise 
to provide a public health-
based approach to help 
asset owners and operators 
restore services and build 
confidence for a pandemic-
resilient future.
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Knowledge sharing session - 2

Connected Places Catapult

See. Sense

Topic: Smart Resilient Cities in a 
COVID world.

Topic: Crowdsourced cycling 
data.

Amy.Hochadel@cp.catapult.org.uk

 irene@seesense.cc

Dr. Amy Hochadel

Irene McAleese

Dr. Hochadel is an expert in 
global cities, and currently 
the Director of Global 
Business at Connected 
Places Catapult in London, 
England.  She works with 
local leaders, entrepreneurs, 
city and national 
governments around the 
world. She has over two 
decades of experience 
in politics & public policy 
and community, govt and 
international relations.  She 
proudly serves as a member 
of the UN Global Happiness 
policy sub-committee and 
guest lecturer at Harvard’s 
Kennedy School of Govt.

Irene McAleese is Co-founder 
and Chief Strategy Officer 
at See.Sense. Irene leads 
the company’s Data Insights 
team, working with cities and 
partners around the world to 
use See.Sense data insights 
to help transform cities for 
cycling. Prior to See.Sense, 
Irene worked as a change 
management consultant 
at Accenture, utilising her 
Behavioural Science training 
to design and project manage 
workforce transformation 
programs for global 
companies. Irene is listed in 
Cycling UK’s Top 100 Women 
in Cycling and as a British 
Cycling ‘Trailblazer’

It included some overarching 
thoughts about big changes in 
the way cities are run focusing 
on agility and digitalisation. 
It also talked about Net Zero. 
It included multiple Indian 
examples and initiatives that 
MoHUA is working on that 
Indian cities need to consider.

See.Sense is an award-
winning cycling technology 
and data company. We 
produce intelligent and 
connected bike lights and GPS 
theft trackers that contain 
patented sensor technology 
to generate never before 
seen data insights on cyclists 
safety, and overall experience 
of the rider including the road 
surface, swerving, braking, 
collisions, and real-time 
journey monitoring that 
allows citizen engagement . 
This anonymised data is used 
by cities to plan safer and 
better cycling networks. 

About Topic CoverageExpert
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Space Syntax Limited

Vivacity Labs

Topic: Data-rich, human focused 
approach to city planning.

Topic: Revolutionising 
Transport Infrastructure with AI

benplowden@tfl.gov.uk

peter@vivacitylabs.com

Max Martinez

Peter Mildon

Max is a member of Space 
Syntax’s Board of Trustees and 
Board of Directors.

Max has over 20 years of 
international design experience. 
He leads multidisciplinary 
projects from the creation of 
design briefs to the strategic 
design of buildings and urban 
areas. Max has a proven record 
of successfully delivering 
complex master planning and 
building projects requiring 
in-depth spatial analysis, 
design innovation and complex 
stakeholder negotiations. His 
recent projects include 22 
Bishopsgate and 1 Undershaft, 
two key developments in 
the City of London and the 
development of Regeneration 
Development Frameworks for 
Glasgow City Centre. 

Peter Mildon Co-founded 
Vivacity Labs in 2015, and 
is the COO. Peter met 
his Co-Founders while at 
Cambridge University in 
2012/13, on a student lead 
project to design and build 
a Solar Powered Car.

Covid-19 highlights the 
challenges and urgency 
to transform the way we 
understand, plan, develop 
and future proof our cities. 
Are particular cities or areas 
within cities better suited 
to withstand lockdown and 
post-lockdown recovery? 
How can cities be made 
more equitable? To address 
these challenges, the 
presentation showed  the 
application of the Space 
Syntax toolkit - a data-rich, 
human centred approach 
that can quantify the impact 
that urban layout, land 
use and transport have on 
the social, economic and 
environmental performance 
of cities. 

Vivacity provide 3 AI based 
products which can help a 
city manage traffic: Video 
based sensors to provide 
classified real time data on 
Pedestrians, Cyclists and 
Vehicles. Presented how 
this has been adapted to 
measure Social Distancing. 
Traffic forecasting 
algorithms. AI Traffic Signal 
Control Optimisation. 
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Smart Cities Mission, Ministry of Housing and Urban Affairs 

Ministry of Housing and Urban Affairs

Ministry of Housing and Urban Affairs

krkunal@ias.nic.in

rahul.kapoor@gov.in

Kunal Kumar, IAS

Rahul Kapoor, IRAS

Participants Profile: 

Kunal Kumar is the Joint Secretary and Mission Director 
(Smart Cities) in the Ministry of Housing and Urban 
Affairs, Government of India. He is an alumnus of IIT, 
Roorkee, National University of Singapore, and Harvard 
Kennedy School, Cambridge, USA. He is an officer of the 
1999 batch of IAS.

He currently leads the nationwide implementation of 
arguably the largest and most complex urbanization 
initiative in the world, India’s Smart Cities Mission, 
focusing on the provision of integrated infrastructure 
and services through implementation of smart solutions 
in 100 cities.

Rahul Kapoor is Director, Smart Cities Mission in the 
Ministry of Housing and Urban Affairs. He holds a degree 
in Economics and Master’s in Business Economics from 
Delhi University. 

He is an officer of the Indian Railway Accounts Service. 
As a Director in the Mission, he is driving the Missions 
initiative on Smart solutions in core infrastructure to 
improve quality of life of citizens. As National Mission 
Data Officer, he is driving the DataSmart Cities Strategy 
for 100 Smart Cities focussing on three foundational 
pillars of People, Processes and Technology.
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British High Commission

British High Commission, India

British High Commission, India

British High Commission, India

a-french@fcdo.gov.uk

philip.sydenham@fcdo.gov.uk

ashita.agnihotri@fcdo.gov.uk

Anna French

Philip Sydenham

Ashita Agnihotri

Anna French is the Deputy Head of DFID India, and Head of the 
Urban, Energy and Green Growth Team.  Before heading to India, 
Anna was Head of DFID’s Education Policy Team for 4 years. 

Anna joined DFID in 2001, and has extensive experience in policy 
development and leading and managing programmes in fragile 
states including in Somalia, Afghanistan and Pakistan.  During this 
time she also worked for 2 years as Senior Policy Adviser on Africa 
in the Cabinet Office, advising the Prime Minister on UK policy to 
Africa.

Ashita Agnihotri is Senior Sector Manager, Senior Policy and 
Urban lead at the Department for International Trade. She brings 
with her extensive experience in Architectural Consultancy and 
Sustainable development practice. She leads on Smart Cities, 
Green Infrastructure and Environment Management projects 
under Urban Infrastructure sector. Supporting UK businesses grow 
and excel in the Indian market remains an integral part of her work.

She holds degrees in Architecture and MSC in Sustainable Building 
Technologies.

Philip Sydenham is First Secretary, Trade at the British High 
Commission in India, part of the Department for Trade’s South Asia 
network aiming to increase trade and investment between the UK 
and the region. 

Philip leads on the Urban and Infrastructure, Financial and 
Professional Services, Creative and Sports sectors and Sri Lanka, 
managing a team of over a dozen staff. 

Philip is a career trade diplomat who has previously worked in India 
for over five years, and has covered a number of roles and regions 
on trade and investment policy and promotion from London. 
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1. Participants from Ministry of Housing and Urban Affairs, Smart Cities Mission 

NAME ORGANIZATIONS  TITLE/DESIGNATION  

Kunal Kumar MoHUA Joint Secretary and Mission Director, SCM

Aarsi Desai MoHUA India Smart City Fellow 

Abby Varghese MoHUA India Smart City Fellow

Abhishek Upperwal MoHUA India Smart City Fellow

Abhilash Verma MoHUA SME , Mission Management Unit  

Aftab alam MoHUA SME , Mission Management Unit  

Ananta Kukreja MoHUA Smart City Fellow

Ankur Negi NIUA

Aakriti Chaudhari DFID TASC, MoHUA Urban Planning Expert

Archit Nishant Mohua Smart city fellow

Arpit Tiwari Niua Fellow

Arun Sharma DFID TASC, MoHUA Water Sector Expert 

Akshaya Kudale NIUA ISCF 2020

Anupama Bhardwaj MoHUA Smart City Fellow

Asmeeta Das MoHUA Fellow

Debaditya Swarnakar NIUA Iscf

Dilip Karmarkar PwC Project Coordinator

Dorin Paul FCO Programme Manager

Dr Ramji Lal Rajpoot Nagar Nigam Aligarh SBM nodal 

Dr Vijay Suryawanshi Smart Kalyan Dombivali 
Corporation ltd CEO 

Emam Ali KDMC Municipal Commissioner

Gaurang Patel MoHUA ISCF
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Jash Goswami Niua Fellow
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Affairs India Smart Cities fellow

Kumar Priyam NIUA Indian Smart City Fellow

Manuel Diego MoHUA Fellow
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Neerad Swaroop MoHUA ISCF

Nidish Nair Procurement Expert SCMMU, MoHUA
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Priya Upadhyay MoHUA ISCF

Radha Karmarkar MoHUA Smart City Fellow

Rahul Singh NIUA Fellow
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Debsharma MoHUA Smart City Fellow

Roopal Chopra MOHUA Fellow

Rupal Baid MoHUA India smart city fellow

Rupesh Chopra SCMMU, MoHUA MIS Expert

Sampath Kumar DFID Consultant 

Santosh Bonam NIUA Fellow

Shikha Singh Mohua Fellow

Srijita Chakrabarty MoHUA Fellow

Srinidhi Ravishankar MoHUA Fellow

Monica Thakur Iscf ISCF
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Zara Hasnain MoHUA Fellow
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Dorin Paul FCO Programme Manager
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Jawad Sardar UK Department for 
International Trade Future Cities & Prosperity Specialist 
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Abhay Gupta Gwalior Smart City Add CEO

Amaravati Smart City Amaravati Smart City

Aniruddha Shahapure Pune Smart City Development Corp. CKO
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ltd CEO 
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Harikumar Th Imphal Smart City Limited CEO 

Harikumar Singh Imphal Smart City Limited CEO 

Harry Fulwala Surat Smart City
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limited Urban planner
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Meena Sharma Silvassa Smart City Limited CS
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N Tepa KSCDL Data Officer
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BT TSCL Tumakuru Smart City Limited Manager

Ritika Uniyal NDMC Smart City Limited Company Secretary
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Sagar Smart City Limited Sagar Manager

Saurabh Agrawal Agra Smart City Limited Chief Data Officer
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Surat Smart City 
Development Limited Surat Smart City Company Secretary
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Thanjavur Smart City Limited TSCL IT Expert 

Thoothukudi Corporation Thoothukudi Smart City Commissioner

V. Narayanan Nair Smart City Limited CEO

Vasudevan Deivasigamani General Manager
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Yan Kikon Kohima Senior Tech Officer
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Dilip Karmarkar PwC Project Coordinator
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Mayank Saravagi

Mohammad KDMC Municipal Commissioner

Faisal IBI Group MANAGER

Pooja Rastogi Mott MacDonald Resource Manager

Rahul Tiwari CRISIL Assistant Engineer - IT
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Subha Roy Tractebel Sr. General Manager 
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Sujit Varma PwC Consultant

Sumeet Sharma IBI Group General Manager
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Aarsi Desai ISCF NIUA

Abhishek Upperwal Fellow MoHUA

Aditya Jain Consultant PwC
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Rupesh Chopra Consultant MoHUA
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Tanya Gunjan Analyst MoHUA

Vaibhav Sharma Fellow MoHUA

Vikash Chandra PPP Expert Smart Cities Mission

Vivin Nair Fellow MoHUA

Zia Ul haque ISCF FELLOW NIUA

2. Participants from British High Commission 

NAME  TITLE/DESIGNATION  ORGANIZATIONS  

Anna French Deputy Head – DFID India DFID - UK Government

Anurag Satpathy Programme Lead - Urban Development 
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Daljeet Kaur Climate and Environment Advisor DFID

Debaleena Saha ghatak Assistant Program Officer UEGG DFID India

Jasin Thaj Trade Officer - Tech & Smart Cities British Embassy Abu Dhabi

Jawad Sardar Future Cities & Prosperity Specialist UK Department for International Trade

Jitendra Jain Senior Trade & Investment Adviser British Deputy High Commission Mumbai

Katherine Sargent Deputy Programme Manager DFID

Milan Nihalani Operations Coordinator Uk-India Tech Hub- BHC

Philip Sydenham Head Department for International Trade, UK 
Government

Pravalika Inala Senior Trade Adviser DIT

Rajni Sachdeva ODI Lead British High Commission

Rishikesh Chanda SSM British High Commission

Sam Kumar Senior Prosperity Adviser British Deputy High Commission, Chennai
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3. Participants from Smart Cities – CEOs and Officials 

NAME  TITLE/DESIGNATION  ORGANIZATIONS  

Aniruddha Shahapure CKO Pune Smart City Development Corporation Limited

Anup Lahoti Programmer Nagpur Smart City

Avelu Ruho Joint CEO Kohima Smart City

Chetan Nandani CEO Rajkot Smart City Development Limited

Davanagere Smart city limited Planner DAVANAGERE SMART CITY LIMITED

Dr Garima Mittal Chief Executive Officer Faridabad Smart City Limited

Enjula Uchoi Manager ICCC Agartala Smart City Limited

Gaurang Sangani Senior Analyst Surat Smart city

Geetesh Mehta Consultant Thane Smart City Ltd.

Ghanshyam Bhabad Manager SKDCL

Imran Khan Project Manager Aurangabad Smart City Development Corporation

Manjunath Daler DGM - IT Bengaluru Smart City
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Rakesh Kumar AGM IT DSCL

Rakesh Nandkeolyar General Manager (T) Ranchi Smart City Corporation Ltd

Ram Uniyal DGM IT Dehradun Smart City Limited

Ramachandran R Data operator Tiruppur smart city
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Sas T CTO KSCCL

Shachi Singh Consultant NMSCDCL

Smart City Ahmedabad Smart City employee Smart City Ahmedabad Development Limited

Surat Smart city Surat Smart City Team Surat Smart City Development Limited

Susheela Varma Associate Manager Urban 
Planning Imagine Panaji Smart City Development Limited

Tadar Tarang Joint CEO Itanagar Smart City Corporation Development Limited

Tanumoy Das City Data officer Agartala smart city

Tapan Danke Dy. CTO Solapur City Development Corporation Ltd

Theja T Architect KSCDL

Tiruppur Smart city Nodal officer Tiruppur Smart City Ltd

Vipin Singh Assistant Manager Prayagraj Smart City Limited

Yawar Hamid Statistical officer Srinagar Smart City

Zakiekhotuo Kiso Senior Manager ( Planning) Kohima Smart City Development Limited, Nagaland
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NAME  TITLE/DESIGNATION  ORGANIZATIONS  

Abhimanyu Acharya Associate Space Syntax Limited

Amit Nakra General Manager TATA Consulting Engineers Limited

Anand Voleti TEAM LEADER PMC LEA ASSOCIATES

Apoorv Garg Urban designer Self

Bhalchandra Date Consultant Independent consultant

C V Project Consultant Independent

Dipankar Satna TL Tata Consulting Engineers Ltd

Himani Gupta Visual Artist Self employed

Jo Morrison Dr Calvium

Kadakia Kadakia AVP Gaia Smart Cities

Korath Mathew Consultant PMC

Manu Mahajan Associate Professor of Urban 
Design SPA New Delhi

Max Martinez CEO Space Syntax

Oscar Mcdonald Associate / Architect Space Syntax

Peter Mildon Mr Vivacity Labs

Prince Agrawal Manager IPE Global

Pritam Karvir Manager EY LLP

Samantha Li Project Consultant Space Syntax

Shipra Bhatia consultant Steer Group

Sriparna Iyer Vice President, Urban 
Infrastructure IPE GLOBAL

Uhr Raina Urban Plannee IPE Global
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Ministry of Housing and Urban Affairs
TECHNOLOGIES AND STRATEGIES FOR COVID-19 RECOVERY

Aug 2020

X Low Latency, daily data of population movement across Great Britain
Provision of data and insights to Central Government, Academic 3NRSJSTSJONRY

Cellular Data
� $ %)!� ( $ # �� $ �  ! (+�� # ' � � ('

We provide insights via anonymised and aggregated data generated from billions of network events

A similar platform with Bharti Airtel data could deliver insights across all states in India



Smart Cameras

Lightweight, scalable live dashboard monitoring social distance breaches detected by smart cameras

X Can be applied to all key environments:
- Offices and Warehouses

- Rail stations, airports and critical transport infrastructure

- Retail

- Hospitals

Smart BLE Tags

� �,-*'$ � 0 �+(� #� %�� #+,� '� #'! �� '� �� (',� � ,�,*� � #'! �+(%-,#('��� �.#,� %�� -#%� #'! �� %(� $ �( �� �� � � �� $+� � -*� �

/(*$ )%� � � ��)*(,� � ,#'! �� & )%(0 � � +��.#+#,(*+�� '� �� -+,(& � *+��" � %)#'! �� -+#'� ++� +�,(�� � � ,�� � � $ �,(�

,IG?C;GG"%

z �
 0)KUJ0�� � v� �)+JHKK�F UEMBIE0�1)+BEBMB0Ks�B1�)IIEB+)*E0

z �� JHVB/0�J� � %�,#& � �� %� *,+

z �
 HGBMHJ�� � �K�)G/�MJ0G/K�

z �� +MBHG)*E0�)G/�F 0)KUJ)*E0�HUM+HF 0K
z �� JHVB/0�)KKUJ)G+0�MH�KM)11�)G/�HMA0J�KM)D0AHE/0JK



FFF$9;7$6@>



ABOUT HADEAN
We are a deep tech startup from London with 55 employees that has raised $16m to
date

OUR MISSION
To build the defacto platform for distributed computing

We have redesigned the technology stack, enabling anyone to easily build
cloud-native applications with unparalleled performance, reliability, and

scale



Current application areas:

l Life Sciences & Healthcare
l Smart Cities & Urban Design
l Synthetic Training Environments
l Virtual Events
l Massively Multiplayer Online Gaming

Key benefits:

1.1. Dynamically scalable simulations for at-scale
analysis

2.2. Optimised cloud usage & cost-efficiencies
3.3. Rapid iteration (prototype > production in weeks)
4.4. Extensibility with multiple infra, software, and

datasets

AETHER ENGINE
A distributed spatial simulation engine that enables high resolution and immense
scale

Aether Engine: built on Hadean

Overview:
l � ?0< 28@�� ?829I@�� 8=;=:42B:0?�" 01�0?4�34C4:=>8< 6�0�

high fidelity agent-based model on Aether Engine
l This will map the interplay between the virus,

immune system, and any overlaid therapeutic
l Using Azure ML/RL to identify optimised

intervention strategies for individual patients in a
simulated treatment scenarios

Key benefits:
l Rapidly validate efficacy of drug candidates
l Personalised treatment planning for greater

clinical effectiveness

Application areas:
1.1. Drug discovery / repurposing
2.2. Clinical management

FRANCIS CRICK INSTITUTE
Biomolecular modelling for Drug Discovery & Clinical Intervention

//// Agent-based model of SARS-CoV-2 in the human respiratory system



Overview:
l Hadean is building a massive-scale geospatial

network with Imperial College (UK Gov lead on
COVID-19 modelling)

l An agent-based epidemiological simulation
models the behaviour of infected, susceptible, and
recovered populations across the UK

Key benefits:
l AtAt-scale modelling of population mobility to inform

localised lockdown measures / policy making
l Rapid configuration for scenario planning

Application areas:
1.1. Governmental policy-making
2.2. Transport and infrastructure
3.3. Clinical management

IMPERIAL COLLEGE
Macro-scale epidemiology and pandemic modelling

//// UKUK-wide model of viral transmission using road network data
(assembled in 3 days by 1 dev)

An accessible and
configurable framework

SUPPORTING GLOBAL COVID-19 INITIATIVES
A company-wide focus for Hadean

A team of experts in
distributed computing

A powerful and reliable
global infrastructure

Leading scientific and
domain partners



A public health-based approach to
help asset owners and operators
restore services and build confidence
for a pandemic-resilient future

Infrastructure
Epidemiology



Mott MacDonald 12 June 2020

Infrastructure settings promote
disease transmission and,

when the COVID-19 pandemic
started, many cities reduced
their operations, limited their

transport networks, and closed
large buildings.

In turn, this has slowed social
and economic development c

there is a need to reopen
cities.

The challenge is in
understanding and managing

the risk, and in building
confidence of employees and

customers.

The challenge

Mott MacDonald 12 June 2020

Combining our global world
class infrastructure and

health advisory services to
create a uniquely informed
response to the COVID-19

pandemic.

We apply epidemiology
principles and infection
prevention and control

practices to infrastructure
planning, design and

processes.

We aim to deliver practical
and evidence-based

guidance so that
infrastructure and service

providers can better
manage their risks.

Infrastructure Epidemiology can help



Our 3 Step Approach to Infrastructure Epidemiology

Immediate actions:
Operational interventions
to immediately reduce
risk of transmission and
get our cities moving
again. Existing assets,
equipment and
processes are reviewed,
and non-pharmaceutical
interventions employed

STEP 1

New solutions:
Introduce new
technologies to further
reduce risk and improve
the customer experience

STEP 2

Pandemic resilience:
Longer term changes to
strengthen risk management,
contingency planning,
including planning and
design of future assets to
reduce the impact of
infectious diseases

STEP 3

Mott MacDonald 12 June 2020

Touchpoint risk assessment in UK court houses



Mott MacDonald 12 June 2020

Comparative risk assessment tool in airports to quantify risk

Mott MacDonald 12 June 2020

Pedestrian modelling in transport hubs

For example, to test different social distancing measures



Mott MacDonald 12 June 2020

Preparing for the future

Our approach to uncertainty and pandemic resilience

1
Absorb
To be more resistant
to pathogen
transmission

2
Adapt
To be more
responsive to
changing needs

3
Transform
To be more versatile
and change from their
usual function

Mott MacDonald 12 June 2020

Thank you

For more information, please see:

b <V[[ <IK2VUISLdZ YMZWVUZM [V 1=D72-19: https://www.mottmac.com/collaborating-to-beat-covid19

b Infrastructure Epidemiology: https://www.mottmac.com/views/infrastructure-epidemiology-can-build-confidence-and-
reduce-risk-for-a-pandemic-resilient-future

Contact us:

b Dr Vikas Aggarwal: vikas.aggarwal@mottmac.com

b Dr Anthony Huszar: anthony.huszar@mottmac.com
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Thriving Life
Connecting people

Kajima Corporation

18 November 2019

Max Martinez

Technologies & Strategies
for Covid-19 Recovery

Safe Public Spaces

Max Martinez
Director

Evidence-based approach

Space Syntax approach is built on a
data-rich, human centred approach that
can quantify the impact that urban
layout, land use and transport have on
the social, economic and environmental
performance of cities

Covid-19 highlights the challenges and
urgency to transform the way we
understand, plan, develop and future-
proof our cities.

Are particular cities or areas within cities
better suited to withstand lockdown and
post-lockdown recovery?

How can cities be made more
equitable?



What can Space Syntax do?

Spatial Network Model a designs can be tested before being built

Existing spatial network ImpactFormer plan

Jeddah

What can Space Syntax do?

Integrated Urban Model

Integrated Urban Model (IUM)

Spatialised Data Sets

Spatial
Network

Public
Transport

Urban
Form

Demographics

Combined Network Model

Catchment AnalysisSpatial Network Analysis

An Integrated Urban Model is a set of interlinked
data layers describing urban form and/or function. It
is made of adding layers (inputs) for public
transport, land use, economic and demographic
data. The outcomes can be weighted spatial
network analysis models and catchment analyses.

Given its interdisciplinary approach, it allows for
better urban designs and policy decisions by
measuring how systems interact to affect daily
patterns of use.



Spatial Model
of India

What can Space Syntax do?
Integrated Urban Model – urban form can be measured

User focused outcomes:

How many jobs can I get to in half 
an hour?

Can I walk to a decent school or 
doctor?

Am I close to shops, cafes, parks 
etc?

What is better for everyone?

The 2030 masterplan was produced in four stages:

A Vision stage reviewed existing policy and strategy documents, 
and engaged with stakeholders to ask what Nur-Sultan should 
be like in 2030. 

Indicators and key performance indicators were identifie

d

 so that  
the city can track its progress during implementation of the 2030 
masterplan. 

Research was carried out into cities that deliver similar 
outcomes, and this was used to defin

e
 a set  of  desi gn pr inci pl es.  

These were used to guide the masterplan, and can also be used 
by the city to inform smaller development proposals. 

A Baseline Analysis then measured how well Nur-Sultan 
currently performs against its 2030 Vision. This stage made use 
of Space Syntax’ Integrated Urban Modelling (IUM) methodology 
to understand how existing urban systems work individually and 
in combination. 

Custom analyses were developed for the city that relate 
specific

a
l ly to the tar get s and KPI s set  dur ing the V ision. This 

set in place both the performance of the city against the Vision, 
and also the specific

 
reasons wh y the cur rent  ci ty fai ls to del iver  

them.

A Strategy was produced to enable the existing city to transition 
from its current state, to create the physical conditions needed to 
deliver the Vision. 

Throughout the strategy, iterative design processes were applied 
using spatial analysis to model scenarios, test proposals and 
inform design development. 

The IUM was used to identify where there were shortages of 
Social Infrastructure, and what facilities are required at the 
district level to correct this. 

Masterplan approach

Introduction

18   Nur-Sultan 2030 Masterplan



Spatial Model
of India

Odisha

Focussing on
Odisha



Focussing on
Odisha

Spatial
Accessibility
100km



Spatial
Accessibility
10km

Spatial
Accessibility
Nolia Sahi



Visibility
Analysis
Nolia Sahi

Access to
Facilities
Nolia Sahi



Planning for
Growth
Nolia Sahi

Further optimisations

Existing
Proposed growth

What can Space Syntax do?

Integrated Urban Model a systems evaluated across scales
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L!IQ!`TUZW!`TU_!U_!NQOMa_Q!c[YQZ!M^Q!^UPUZS!OX[_Q^!`[!`TQ!Sa``Q^!PaQ!`[!

_MRQ`e!O[ZOQ^Z_'!!

H85C5!DF669395?E!41E1!3@G5C175!5I9DED&!H5!31?!

49D177C571E5!E85!41E1!E@!AC@69=5!=5G5=(! 9>175!*/!C@14!C@F78?5DD

>[SM^U`TYUO!_OMXQ.!`TQ!\^[\[^`U[Z![R!e[a^!V[a^ZQe!_\QZ`!M`!\M^`UOaXM^!^[aSTZQ__!

XQbQX%!_T[cUZS!`TM`!RQYMXQ_!_\QZP!PU_\^[\[^`U[ZM`QXe!Y[^Q!`UYQ!UZ!^[aST!^[MP!

_a^RMOQ%!^QXM`UbQ!`[!YMXQ!OeOXU_`_'

g!FQQ'FQZ_Q!+)+)!#6XX!^UST`_!^Q_Q^bQP$

F99'F9BF9!KK!7J7@>B<!G97=BC@C<J

)42(/3+!*'8'7+87!,46!6/).+6!/37/-.87
)42(/3+*!78'8/)!)4938+6!

"!7++%7+37+!74198/43

L!FOMXQ!<DF!PM`M!`[!^QMX!`^MRlO!QZMNXUZS!

Qd`^M\[XM`U[Z![Z!b[XaYQ![R!OeOXU_`_!UZ!

MZe!X[OM`U[Z

L!<QZQ^M`Q!PQQ\Q^!UZ_UST`_![R!a_MSQ![Z!^[a`Q_!

cU`T!\^[lXQ!PM`M%!_\QQP!MZP!PcQXX!`UYQ_

L!>PQZ`URe!cTQ^Q!`[!_a\\[^`!PQ\X[eYQZ`![R!Y[^Q!

_`M`UO!O[aZ`Q^_!NM_QP![Z!^[a`Q_

L!C^USUZ!PQ_`UZM`U[Z!R[^!^[a`Q_!

7AA%7AHMA!;ELNO=G!)IOHNAL&

7N!7NAJDAHM!-LAAH

,/1!OeOXU_`_(PMe

7AA%7AHMA!;ELNO=G!)IOHNAL&

5A=LMA!7NLAAN

1-)!OeOXU_`_(PMe

7AA%7AHMA!;ELNO=G!)IOHNAL&

5=NLE?F!7NLAAN

0+)!OeOXU_`_(PMe

,ERA@!7N=NE?!)IOHNAL&

-OEG@!7NLAAN

*+20!OeOXU_`_(PMe

78'8/)!)4938+6

6bQ^MSQ!OeOXU_`_!\Q^!PMe!M`!<aUXP!F`!

UZ!CO`[NQ^!+)*1'

7++%7+37+

<DF!^QMPUZS!M`!_MYQ!O[aZ`Q^!X[OM`U[Z!UZ!

CO`[NQ^!+)*0!#Qd`^M\[XM`QP!R^[Y!+)*1!PM`M$'

)=MA!7NO@S&!+RNL=JIG=NEIH!NI!?LA=NA!PELNO=G!?IOHNALM

6!_Q^UQ_![R!`T^QQ!bU^`aMX!O[aZ`Q^_%!SQZQ^M`QP!Ne!Qd`^M\[XM`UZS!^UPQ^_!R^[Y!`TQ!ldQP!\[UZ`3



E66'E6@E6!KK!4J4>;@8!F649@A>A8J

g!EQQ'EQZ_Q!+)+)!#2XX!^UST`_!^Q_Q^bQP$

5;7!+(9(!+(8/)5(7+!08!,(8?!95!;8,!"
%#/!$'!%5340.+3'&!40!$2+/)!+/!#&&+4+0/#-!&#4#!(''&3!

E66'E6@E6!KK!4J4>;@8!F649@A>A8J

g!EQQ'EQZ_Q!+)+)!#2XX!^UST`_!^Q_Q^bQP$

/5=!=,!*(4!/,26!?5;!9(1,!?5;7!*?*2,!04-7(897;*9;7,!62(4404.
40!4*'!/'84!-'6'-

L!G_Q![R!`QY\[^M^e!NUWQ!XMZQ_!

L!G_Q![R!RQQPQ^!^[MP_!`[!MOOQ__!NUWQ!XMZQ_

L!ITQ^Q!`[!NaUXP!Y[PMX!nX`Q^_!

L!ITQ^Q!`TQ^Q!M^Q!M^QM_![R!O[ZSQ_`U[Z!R[^!OeOXU_`_!

L!ITQ^Q!`[!NaUXP!lcT[XQ![R!^[a`Qm!O[^^UP[^_!

L!ITQ^Q!`[!NaUXP!MPPU`U[ZMX!OeOXQ!\M^WUZS

L!2^QM_!UY\MO`UZS![Z!OeOXU_`!_MRQ`e!

L!2ZP!Y[^Q'''

>@?9E@C9?7!#!5G1=F1E9@?!@6!

E5>A@C1CJ)!5>5C75?3J!C5DA@?D5!

3J3=9?7!9?6C1DECF3EFC5

E@!F?45CDE1?4/



k!IUU)IU^cU!-+-+!$6\\!bYWXdc!bUcUbfUT%

I;;)I;DI;!OO!8N8B?D=!J;8>DEBE=NI;;)I;DI;!OO!8N8B?D=!J;8>DEBE=N

)/9?!675-7'33+
,)<)!);!)!;-9>1+-!
MXUbU!U^_eWX!IUU)IU^cU!TQdQ!S_\\USd_bc!Q\bUQTi!

UhYcd!Y^!i_eb!\_SQdY_^'!TQdQ!SQ^!RU!QSSUccUT!

e^TUb!\YSU^SU)!!

JXYc!cQfUc!dXU!SYdi!dXU!S_cd!_V!XQbTgQbU!

TU`\_i]U^d)!

6SSUcc!d_!TQdQ!Y^cYWXdc!Y^!TQcXR_QbT!Q^T!6F?!

`b_fYcY_^!YV!bUaeYbUT)

k!IUU)IU^cU!-+-+!$6\\!bYWXdc!bUcUbfUT%

I;;)I;DI;!OO!8N8B?D=!J;8>DEBE=NI;;)I;DI;!OO!8N8B?D=!J;8>DEBE=N

)/9?!675-7'33+8
;<)9<-9!8)+3
6U_c!D][VQO_!G_M]_Q]!DMOW!

Eeb!cdQbdUb!`QS[!Q\\_gc!Q!SYdi!d_!aeYS[\i!TU`\_i!

\YWXdc'!_RdQY^Y^W!ceVsSYU^d!S_fUbQWU!d_!QSXYUfU!

ecUVe\!TQdQ!Y^cYWXdc)!!

?^S\eTUc4

P!-++!IUU)IU^cU!68;!`b_ZUSd!\YWXdc

P!9U`\_i]U^d!WeYTU!`QS[!Y^S\eTY^W!

S_]]e^YSQdY_^c!`\Q^c'!dU]`\QdUc!ecUT!Y^!

`bUfY_ec!ceSSUccVe\!`b_ZUSdc!!

P!6SSUcc!d_!TQdQ!Y^cYWXdc!_^!9QcXR_QbT!Q^T!6F?!

`b_fYcY_^!YV!bUaeYbUT



J<<)J<EJ<!PP!9O9C@E>!K<9?EFCF>O

l!JVV)JV_dV!-+,4!$7]]!cZXYed!cVdVcgVU%

)/9>!97/'1!574)+88
+29!,6!924.5

+(!CDB=75F!4D<78

FZ!NQ!MS\QQP

Q!JaReZR]!T`gVcRXV

Q!KZ^VdTR]Vd

Q!KRcXVe!a`af]ReZ`_!$ZW!R_j%

Q!E`)!`W!]ZXYed!cVbfZcVU

Q!Ffeafed!(!URdYS`RcU'!RaZ!VeT

Q!9`_df]eR_Tj!#!eVTY!dfaa`ce

Q!LdV!TRdV!ZUV_eZsTReZ`_

,(!3CC?<53F<BA!CDB57EE

FM]V]

Q!9`]]ReVcR]!TcVReVU

Q!GZT\!fa!]`TReZ`_d!ZUV_eZsVU

Q!7aa]ZTReZ`_d!`aV_

Q!7aa]ZTReZ`_d!RddVddVU

Q!JfTTVddWf]!Raa]ZTR_ed!_`eZsVU

Q!CZXYe!T`]]VTeZ`_!

-(!5<FJ!FD<3?

C\ZOQ]]

Q!GRceZTZaR_ed!`ae!Z_!e`!dYRcV!!!!!

! !cZUV!Z_dZXYed

Q!@_dZXYed!T`]]VTeVU

Q!<_XRXV^V_e!ac`TVdd

.(!GE7!53E7!3A3?JE<E

B_^[_^]

Q!;RdYS`RcUd!R_U!`c!!! ! ! ! ! !!!!

! !gZdfR]ZdReZ`_!acVaRcVU

Q!JYRcVU!hZeY!cV]VgR_e!!! ! ! ! ! !

! !deR\VY`]UVcd

k!IUU)IU^cU!-+-+!$6\\!bYWXdc!bUcUbfUT%

I;;)I;DI;!OO!8N8B?D=!J;8>DEBE=NI;;)I;DI;!OO!8N8B?D=!J;8>DEBE=N

8++#8+48+!
+79879)<-!897/9)55-

CQ[U!;]`\_iUUc!

IQVUb!

CUQcebU!8IH!

Fb_WbQ]]Uc!

?]`b_fU!;]`\_iUU!

?^SU^dYfU!ISXU]Uc

>U\`!N_eb!8Ydi!

K`WbQTU!8iS\Y^W!

MU!`Qbd^Ub!gYdX!V_bgQbT(dXY^[Y^W!S_]`Q^YUc!

gX_!gQ^d!d_!U^S_ebQWU!]_bU!U]`\_iUUc!d_!SiS\U)



7..&7.47.!<<!-;-214/!8.-04525/;

U!7BB&7BKOB!)()(!"+II!NFDEPO!NBOBNRBA#

8N>@H!-5)!BJFOOFLKO!O>RBA!>KA!MNLJLPB!TLQN!

@LJM>KT!>O!>!OQOP>FK>?IB!>KA!EB>IPET!MI>@B!PL!

SLNH&!9FPE!LQN!A>P>!A>OE?L>NA!TLQ!@>K!>@@BOO!

>DDNBD>PBA!NFAB!FKOFDEPO!DBKBN>PBA!?T!TLQN!

BJMILTBBO!FK@IQAFKD*

=!6LMQI>N!NLQPBO

=!8LP>I!3FIBO!PN>RBIIBA

=!-5)!O>RBA

+II!PEB!SEFIB$!TLQ!>NB!EBIMFKD!PL!ABRBILM!>!R>IQ>?IB!

MLLI!LC!A>P>!PE>P!PEB!@FPT!@>K!>@@BOO!PL!EBIM!ABOFDK!

FJMNLRBA!@T@IFKD!FKCN>OPNQ@PQNB!CLN!PEB!@FPT&

%##"%#$%#!%/10/1#3'!01/(1#--'

k!IUU)IU^cU!-+-+!$6\\!bYWXdc!bUcUbfUT%

I;;)I;DI;!OO!8N8B?D=!J;8>DEBE=N

(/1+!8.'7+!852;9/548!
"+7516/!51,!&%&%#

I;;)I;DI;!OO!8N8B?D=!J;8>DEBE=N

FbUfU^d!dXUVd!#!fQ^TQ\Yc]!
#!dbQS[!cd_\U^!RY[Uc

JbQS[!tUUd!]_fU]U^d!
Y^!^UQb!bUQ\(dY]U

FUbV_b]!`bUTYSdYfU!
]QY^dU^Q^SU

HUTYcdbYRedU!RY[Uc!
]_bU!UVsSYU^d\i

>U\`!TYVVUbU^dYQdU!
i_eb!dU^TUb

IUU)IU^cU!XQc!TUfU\_`UT!`QdU^dUT!cU^c_b!Q^T!

S_]]e^YSQdY_^!dUSX^_\_Wi!dXQd!cUQ]\Ucc\i!Y^dUWbQdUc!Y^d_!

RY[U!cXQbU!cSXU]Uc'!cU^TY^W!TQdQ!_fUb!BFM6!^Udg_b[c!d_!

_VVUb!cdQdU!_V!dXU!Qbd!TQdQ!S_\\USdY_^)

GH4H8!C9!H<8!4FH!G8BGCF!#!6CBB86H=J=HL!4@@CKG!

IG!HC!DFCJ=78

P!DUQb!bUQ\(dY]U!=FI!dbQS[Y^W!

P!6SSebQdU!`_cYdY_^Y^W!Q^T!Q\Ubdc

P!8_^^USdY_^!_fUb!Q!gYTUb!QbUQ!Q^T!dXb_eWX!gQ\\c!

P!B_g!RQddUbi!TbQY^!dXb_eWX!ecU!_V!D7(?_J!dUSX!bQdXUb!dXQ^!

_\TUb!SU\\e\Qb!dUSX!

P!F_gUbUT!Ri!RY[Urc!_g^!Ti^Q]_!_b!Y^TU`U^TU^d\i

P!?^dUWbQdY_^!Y^cYTU!RY[U!c_!T_Uc^rd!QddbQSd!fQ^TQ\c!_b!dXYUfUc

P!9QdQ!V_b!i_eb!SYdi!d_!XU\`!ReY\T!RY[U!Y^VbQcdbeSdebU*

! T_S[Y^W!cdQdY_^c

G<4F8!IB=EI8!G88(G8BG8!74H4!K=H<!LCIF!6=HL

P!A^_g!gXUbU!d_!\_SQdU!T_S[Y^W!cdQdY_^!_b!`Qb[Y^W!RQic

P!IXQbU!TQdQ!gYdX!i_eb!SYdi!d_!XU\`!gYdX!dU^TUbc!#!

! !Y]`b_fU!^Udg_b[



7..&7.47.!<<!-;-214/!8.-04525/;

U!7BB&7BKOB!)()(!"+II!NFDEPO!NBOBNRBA#

X5QN!M>NPKBNOEFM!SFPE!7BB&7BKOB!I>QK@EBO!FK!

7MNFKD!)()(!>KA!SFII!?B!>!SLNIA!ZNOP$!MNLRFAFKD!

KB>N!NB>I%PFJB!PN>@HFKD!LC!LQN!-L!,FHBO!QOFKD!PEB!

I>PBOP!FK!1L8!PB@EKLILDT&!8EFO!DN>KQI>N!>K>ITOFO!SFII!

BK>?IB!QO!PL!CQIIT!QKABNOP>KA!PNFM!PTMBO!>KA!GLQNKBT!

M>PPBNKO$!EBIMFKD!QO!MI>K!KBS!OP>PFLKO!FK!LMPFJ>I!

IL@>PFLKO&Y

3>NH!0LADOLK$!-.5

-L%->NO!'!-L%,FHBO

%##"%#$%#!$*+'!2)#1'!2/,43*/."!/0'1#3/1!&#2)$/#1&

k!IUU)IU^cU!-+-+!$6\\!bYWXdc!bUcUbfUT%

I;;)I;DI;!OO!8N8B?D=!J;8>DEBE=N

)2/+49!7+,+7+4)+8!
+1<@!8972-+<;!

JXU!TQdQ!WQdXUbUT!Ri!7J!Q^T!IUU)

IU^cU!Qc!`Qbd!_V!dXYc!dbYQ\!Yc!Q\bUQTi!

SXQ^WY^W!dXU!gQi!gU!\__[!Qd!TU\YfUbY^W!

Q^T!TUcYW^Y^W!SiS\U!Y^VbQcdbeSdebU!Q^T!

`_\YSi!QSb_cc!dXU!HUWY_^)

MYdX!qCQTU!d_!C_fUr!Q^T!7UU\Y^Uc!

RUY^W!TUfU\_`UT!Y^!UfUbi!QedX_bYdi'!

XQfY^W!UVVUSdYfU!TQdQ!QR_ed!ecU!Q^T!

`bUVUbbUT!b_edUc!SQ^!bUQ\\i!TQX\!`^!_[!

UZaQ^_!UZ!MZ!QRRQO_UaQ!YMZZQ])

JXYc!`Y\_d!WU^UbQdUT!VQ^dQcdYS!

U^WQWU]U^d!gYdX!_eb!SiS\Y^W!

S_]]e^Ydi!gYdX!_fUb!/++!S_]]edUb!

SiS\Ycdc!dQ[Y^W!`Qbd![UU`Y^W!dXU]!

cQVUb!_^!dXUYb!Z_eb^Uic!Y^!dXU!SYdi)!

?d!Q\c_!`b_TeSUT!^UfUb(RUV_bU(cUU^!

TQdQ!Q^T!Y^cYWXdc!dXQd!W_Y^W!V_bgQbT!

gY\\!QYT!`\Q^^Y^W!V_b!RUddUb!SiS\U!

Y^VbQcdbeSdebU!Q^T!`_\YSYUc!d_!Y^SbUQcU!

dXU!]_TQ\!cXQbU!_V!SiS\Y^W!Y^!_eb!SYdi)

JXYc!Y^^_fQdYfU!c]Qbd!SYdi!`b_ZUSd!ecUT!

dXU!IUU)IU^cU!\UQTY^W!UTWU!c]Qbd!

cU^c_b!_^!dXU!o7U\VQcd!7Y[Ur!ISXU]U)!!

JXYc!TQdQ!Yc!^_g!XU\`Y^W!d_!`QY^d!Q!

c_`XYcdYSQdUT!`YSdebU!_V!dXU!SYdirc!b_QT!

Y^VbQcdbeSdebU!Q^T'!Y^!`QbdYSe\Qb'!dXU!

Uh`UbYU^SU!_V!dXU!SYdirc!dX_ecQ^Tc!_V!

SiS\Ycdc)

7QN[]MT!6[XaUXXQ

7U\VQcd!8Ydi!8_e^SY\!

8Ydi!?^^_fQdY_^!CQ^QWUb

GMY!@U&

JbQ^c`_bd!V_b!=bUQdUb!CQ^SXUcdUb

?^^_fQdY_^!EVsSUb

>MYUQ!6`PPQZ&!

I]Qbd!9eR\Y^!

I]Qbd!8Ydi!Fb_WbQ]!CQ^QWUb

7I5@=B 58@94GHA4B6<8GH8F

IeSSUccVe\!8_]`\UdY_^!_V!dXU!;eb_`UQ^!?_J!BQbWU(ISQ\U!FY\_d!

`b_ZUSd!Ii^SXb_^YSYdi!TU`\_iUT!d_!2++!SiS\Ycdc!QSb_cc!.!SYdYUc



i!HSS(HS\aS!,*,*!$6ZZ!`WUVba!`SaS`dSR%

H;;(H;DH;!MM!8L8B?D=!I;8>DEBE=L

2+*/'!)4<+7'-+ /3*;897?!7+)4-3/9/43
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