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HERoS/D1 Objectives and Methods
Objective: to provide a Governance Framework to analyse workflows, processes,
coordination structures and governance arrangements in the response to Covid-19
and to learn from it.
Overall questions: How did various formal and informal stakeholders govern the
COVID-19 crisis situation over time? How did they collectively make sense of the
evolving situation and make joint decisions? How did the involved agencies
collaborate and coordinate their activities?
COVID19 crisis governance goes beyond fighting the pandemic,but is also related
to response to secondary crisis (poverty) and to finding new resources (restoring
supply chains). A bottom up, whole of society, inclusive governance approach is
needed.
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Making sense of the covid19 crisis
The COVID-19 crisis can be considered:
1. a slow-burning, creeping crisis, which is: “a threat to widely shared societal values
or life-sustaining systems that evolves over time and space, […]” (Boin et al., 2020, p.
7). The COVID-19 crisis has a long incubation time, and unlike a fast-burning crisis, it
has no clear beginning or end, which means that it will remain undefined for a long
time. It does not develop in a linear way.
1. a cross-border, transboundary crisis: societies worldwide have been affected, and
the crisis has compromised complex socio-technical systems that stretch across
geographical, judicial, and administrative borders (Boin and Rhinard, 2014).
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Typology of responding organizations

Types of organizations during disaster response
Old structure

New structure

Regular tasks

Established
organizations

Expanding
Organizations

Non regular tasks

Extending
Organizations

Emergent Groups

Quarantelli and Dynes, Kendra and Wachtendorf:
Disaster Research Center at the University of Delaware

Emergent groups: spontaneous volunteers in the fight against
poverty

Extending organizations

Social entrepreneurship or the Refugee Company’s production of face masks
Vrije Universiteit Amsterdam

A broken supply chain
What became visible during the COVID19 crisis:
- the vulnerability of the global medical supply chain, such as for testing materials and
personal protection equipment (PPEs)
- the chain lacked buffers (i.e. PPEs in stock), which are crucial to answer a sudden
increase of demand during a crisis situation
- unexpected alliances and independent entrepreneurs became successful in domestically
producing respiratory ventilators, face masks and hand sanitizers by companies that did
not traditionally belong to the organizational field of medical equipment producers
The social entrepreneur: aims for value in the form of large-scale, transformational
benefit that accrues either to a significant segment of society or to society at large.
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Refugee company in action
Refugee Company is a social enterprise which was part of the Dutch organizational crisis
response ecosystem supporting refugees during the “refugee crisis” of 2015–2017. Its
current mission is to assist both asylum seekers in reception centers and status holders
with their socioeconomic inclusion.
• In February 2020, with the impending outbreak of COVID-19 in the
Netherlands, the management team began to consider the possibility of
producing face masks.
• Loan from the Philips Foundation (reduce healthcare inequality by providing
access to quality healthcare) and Qredits (micro financing)
• The client: the LCH (the Governmental Consortium for Medical Supplies),
which was set up for the joint procurement of medical supplies and PPEs,
guaranteed purchase of 1 million face masks a week.
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Business opportunity and constraints
Certified 3-layer surgical masks, type IIR; regular hospital care, elderly
care in nursing homes, home care.
Opportunities
• The market: contract with the Ministry of Health (negotiation about
which type of mask to produce).
• Relatively easy certification process. Product is widely used in public
transport, private venues, and the streets.
• Motivated work force
Challenges
• Setting up a production line
• Finding high quality material
• Quality control and consistency in production

Creative improvisation …
Refugee Company built the production line from scratch. With help from the
company founder’s sister who works as a KLM pilot, they were able to import the
production machines from China in cargo space offered by the airline.
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… in setting up the production line.
Because setting up a production line for the
fabrication of face masks was complicated and outside
the scope and expertise of the Refugee Company, Qing
Engineering and Consultancy started to collaborate,
offering some of their engineers to give advice:
… because the machines, when they arrived here
from China they did not comply with European
regulation regarding safety. Not on any level [...]
It was just, it was a hazard. So, the first thing that
we that we had to do was modified machines to
make them comply with European regulations.
(Qing Engineering and Consultancy)
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Using personal networks…
Difficulty of obtaining raw material for the masks and the lack of European
suppliers :
We don’t have a fixed supplier, so we buy what we can buy. But it’s pretty ad
hoc, pretty chaotic. We work sometimes with companies that don’t speak
English. So, Jaap’s wife, she is Chinese. She then does the communication […]
But there’s a big risk that this whole venture could run out of supply if we
cannot secure a more structured supply, supplier for our base materials.
We have quickly come to realize that the
necessary raw materials are not easy to obtain.
[…] My sister is a pilot for KLM and flies the 747
airplanes. She is flying to Shanghai today to pick
up respiratory equipment for the Ministry. I will
call her to ask if she can bring back a roll of
cloth. I will explain to her what it is for.
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… to enter a new market with high quality products
MMFactory could not start producing fully certified PPE until October 2020. The sixmonth delay was due to the certification process – the preparation, application, and
final approval of the relevant certification necessary to sell their product to the
Ministry of Health.
Every machine needs to be certified. Every packaging you do needs to be certified.
Every fabric you work with needs a specific certification. So, if you change a supplier
to another one, you need to certify this whole product again. (MMFactory director).
The product needs to be tested on several parameters and that needs to be done at
an accredited test lab, which is not available in the Netherlands. (MMFactory
production manager)
After a first round of tests; “it turned out that something was still not 100
15
percent in order”. Small dust particles found in some of the masks. Short term
solution: setting up a white room (a type of clean room).

Ready to produce …

Certification was obtained in October 2020, the MMFactory could honor its
contract with the Dutch Ministry of Health for 50 million masks.
“It is great that it worked out [the whole venture]. Everything we make now,
we will deliver to healthcare” (MMFactory director, quoted in Heller, 2020).
Long term solution: relocation to new production facilities (February 2021)
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… with the help of some friends
We are proud that we can contribute to a social enterprise
that can make a difference in these times. Our form of
social credit is a perfect fit for social initiatives such as
these, which also create work experience places for
refugees in the Netherlands. (commercial director of
Qredits)

It is great that there will be a factory in Arnhem where face
masks are produced. […] Thanks to the good collaboration
between our municipality and Refugee Company, they were
able to switch quickly and they managed to achieve this in a
very short time. It is great that in this way inhabitants of
Arnhem with a refugee background can contribute to
fighting the corona crisis. (Alderman for the Municipality of
Arnhem).
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Discussion and conclusion
- the governance of a slow burning crisis such as COVID19 needs to be inclusive:
- there is great value in bottom-up generated initiatives
- there is great potential in recognizing the entrepreneurial activities from
below (in strengthening supply chains) at times of crisis

Footer text - Faculty or Research Institute name
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Please write your questions in the chat or ask them in the
end

Thank You
Kees Boersma
f.k.boersma@vu.nl

Simulation modelling
for decision-making in disasters
Tina Comes
t.comes@tudelft.nl
Mikhail Sirenko
20

How to support rapid decision-making
in complex and uncertain situations ?
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For complicated
engineering systems, we
need a big hangar, ≈ 1k
engineers, and 10 years
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Agent-based model of
COVID-19 spread in San Francisco

And for
complex sociotechnical systems,
we use simulation
modelling
non-infected citizen
infected citizen
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Why simulate?

Minimize costs
Reduce risks to people affected
Use scenario thinking
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https://www.heros-project.eu/
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Tina Comes

Jin Rui Yap

Alexander Verbraeck

Sahiti Sarva

Mikhail Sirenko

Daan van Bilsen
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Uncertainty about local impact of
Virus parameters

Behaviour

National policies

Source: https://news.google.com/
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Need to have scenarios given these uncertainties
Given

To find out

- Government introduced
policies,

- What are the new local
hotspots?

- Virus has mutated,

- Which population groups
will be affected the most?

- People have Covid
fatigue and tend to
break the rules.

- What actions should be
taken?
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Model intuition
National policies
Citizens

Transport
Use

Curfew

Local impact
Local actions

Meet other

Travel to
Infections per neighborhood
To do

Organize shop
visiting hours
Activities

Locations

Artificial Den Haag
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A large-scale
data-driven
What wehigh-resolution
have built: formally
DEVS agent-based-like model (Ge et al., 2014)
SEIR-like virus model ≈ 535 000 agents
parameterized based from open statistical
on scientific literature data

10 behavioural
profiles based on
time use survey

≈ 200 000 locations
from OSM and open
statistical data

- Incubation period
- Probability of
infection
- Contagiousness
…

- Students
- Workers
- Pensioners
…

- Schools &
universities
- Retail &
supermarkets
- Bars & restaurants
…

- Age
- Family size
- Employment
…
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Local epidemiological spread

Beta version at
https://experience.arcgis.com/experience/42f1b02bb8de4ab3993b43914db567d1/
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Public health system analysis

https://nhg.fi/en/covid19map/
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Identify local clusters
Infection location type

Lines connect home address
with the location where
infection happened

Potential local clusters

Policy
Hard lockdown
Open only
essential services,
no masks,
no social distancing
Scenario
Highly contagious virus

infection location –
yellow =
supermarket

Infections
spread unequally across
the city. Due to a
“setup” of a
neighbourhood: number
of, e.g., shops, their
area, population groups,
it can become a local
cluster. To respond more
effectively, we can plan
a set of local actions
targeted at these
clusters.

home addresses
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Understand who is affected the most
Infections by social role

Hard lockdown
Open only
essential services,
no masks,
no social distancing
Scenario

Not everyone is affected
to the same extent.
Certain population
groups may experience
higher infection rate
because of what they
do: go work, shop, meet
with friends or larger
families. As result, more
vulnerable groups
require extra attention.

Number of Infections

Policy

Highly contagious virus

Social role*

*Social role = Age + Primary activity + Supplementary activities
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Role of supermarkets
Infections in supermarkets

Hard lockdown
Open only
essential services,
no masks,
no social distancing
Do nothing
Scenario

Number of Infections

Policy

Prevent crowding,
especially at supermarkets
under a hard lockdown or
curfew.
Supermarkets remain only
places where people meet
in large groups. Therefore,
they can become urban
airports and boost the
spread of the virus within
the city. Thus, need to plan
opening hours, allowed
capacity, etc.

Typical visiting time
around 17:00

Highly contagious virus

Time
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Restricting movement
Impact of restricting movement around the settlement

No restrictions

Household quarantine
when one person is sick

Elderly (vulnerable)
restricted

Individual quarantine
when sick

Isolating entire households is effective to prevent COVID-19 spread

Distancing in Queues

If isolating is difficult, distancing (1.5 m) helps flatten the curve

Use simulation models to prepare more effectively
Given uncertainty about

Simulation model can help to

- Local impact of national
policies,

- Find local clusters,

- How people will behave,

- Understand who is affected
the most,

- How contagious is the
virus.

- Prepare local actions.
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Please write your questions in the chat or ask them in the
end

Thank You
Tina Comes
t.comes@tudelft.nl

Health Emergency Response in Interconnected Systems (HERoS)

COVID-19: Medical Supply Chain
Disruptions
Gyöngyi Kovács
gyongyi.kovacs@hanken.fi
Hanken School of Economics
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Medical logistics / supply chain disruptions in the COVID-19
pandemic
In the first wave
» Global shortages of medical
equipment (from PPE to ventilators)

•

Ranges: cold, frozen, ultra-cold

» Quality issues vs product
specifications

• We don’t know what we’ll get (first)
-> need to prepare for all options

» Capacity constraints

• Capacity constraints

» Suboptimisation, export bans
and trade wars, travel bans,
panic buying, bullwhipping,
speculative pricing…
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Vaccine supply chains
• Every vaccine needs temperature
control

•

Consider the kit

•

Production changeover / licencing

• Export bans, quality problems,
changes in vaccine administration
(timing of boosters) in various
countries…
• Supply chain security issues

Temperature control fact sheet at
https://blogs.hanken.fi/humlog/2020/11/11/temperaturecontrol-matters-fact-sheet-to-prepare-for-covid-19-vaccinationprogrammes/
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Drones Deliveries
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WP3 Drone deliveries to quarantine zone
Initial concept:
Initial payload – 150 kg
Initial distance – 500 km
Initial airlift – 5 planes on the theatre
Geographical concept:
Uganda:
Kakira airfield to Bidi Bidi refugee area

1. Cargo UAV system concept
- Real ground control station
- Virtual UAV
2. Situation simulation
-

Logistic hub simulation
Delivery point scenery simulation
Airfields simulation
Distances simulation

3. Simulated UAV operations

- Pilots and GCS
- Airspace simulation
- Oprations calculations

APPROACH

RESULTS

Delivery points database
1. Delivery points description

A–1-A

A. Hard Surface
B. Grass Surface
C. Flat terrain
2. Delivery points levels
1.
2.
3.
4.

DP known and used within last (month?)
DP known and used more than (month?)
DP checked but not used for landing
DP not checked

3. On spot personel presence
A.
B.
C.
D.

A–3-B

Medical personel on DP
Delivery handling personel on DP
Not trained personel on DP
No personel on DP

C–4-D

Please write your questions in the chat or ask them in the
end

Thank You
Gyöngyi Kovács
gyongyi.kovacs@hanken.fi
Grzegorz Trzeciak
greg@squadron.pl
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Social Media Analytics
Harith Alani
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WP4 Social Media Analytics
Tracking and analysis of
Covid-19 misinformation
Spread of claims and
their fact-checks
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Spread of Covid—19 Misinformation on Twitter

Conspiracy
Theory
Vaccine
Symptoms
20 May, 2020 | © HERoS
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Monitor rise/fall in sharing
false claims, and their
corrections
Identify most popular and
persistent claims
Assess impact of fact-checks
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Co-Spread of Misinformation
and Fact-Checking
Research Questions:
1. Do COVID-19 misinformation and factchecks spread similarly on Twitter?
2. Do these sharing patterns differ with
topics, demographics, and relative
time?
3. How does the spread of fact-checks
affects the diffusion of misinformation
about COVID-19 for different topics?

Data collected until
4th January 2021
7,370 Misinforming URLs
9,151 Fact-checking URLs

358,776 Tweets

twitter

Poynter.
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Data limited to misinformation URLs reviewed by fact-checkers
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-

-

General results:
-

Misinformation spread can be predicted from fact-checking
spread and vice versa

-

Spread behaviour differs in the initial (0-3 days) and late
periods (>10 days), but similar during the early period (4-10
days).

Topic results:
-

-

-

False claims about the Cause of Covid-19, and Conspiracy
theories appear to be more persistent than other
misinformation topics

Account types results:
-

In the initial period, the spread of misinformation by
organisations is similar to the spread of fact-checks by
individuals.

-

Individuals, and not organisations, spread misinformation and
fact-checks similarly after 10 days.

Analysis Level
Relative analysis: Data is aligned based on their
initial sharing date and then divided in initial,
early and late periods.

initial

early

late

0 – 3 days

4 – 10 days

10+ days

Gender results:
-
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Misinformation spread does not seem to differ between men and
women on Twitter
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Fact-checking Observatory
1. An observatory for
tracking the spread of
COVID-19
misinformation and
their fact-checks.
2. Automatically collect
and process fact-checks
and misinformation
spread on Twitter and
produce weekly
reports.
Uses a constantly updated
database of COVID-related
fact-checks and continuously
crawls Twitter for new posts.
https://fcobservatory.org
https://twitter.com/fc_observatory
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Data collected until
26th April 2021
10,800+ Fact-checks

401,400+ Tweets

twitter

Poynter.
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Weekly Reports
Each report contains:

1. Key content and topics:
Statistics about the
misinformation topics that
were mostly shared in the
given week
2. Fact-checking: Reports on who
is providing the fact-checks, in
which language, country, etc.
3. Demographic impact: Shows
who shared misinformation
and fact-checks the most, and
their gender, age group and
account type.

20 May, 2020 | © HERoS

56

Cross-country Indicator
Analysis
Research Questions:
• Do COVID-19 misinformation and
fact-checks spread differently
between countries?

Stringency analysis methodology:
-

We compare the relation between the index and the
normalised misinformation spread to see if stringency
impacts misinformation and fact-checks spread.

-

We use geolocation from users profiles for inferring their
countries.

• What is the relation between
country-specific response
indicators (e.g. school closure,
travel restrictions) and spread of
misinformation and fact-checks?
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Stringency Analysis
Global results:
-

Fact-checking spread increase as stringency peaks.

-

Both misinformation and fact-checks spread increases as
stringency measures rise.

Misinforming post
Fact-check

Country results:
-

For Germany and the United Kingdom, fact-checking and
misinformation spread decrease as stringency increase.

-

Other countries show that misinformation and fact-check
spread more when stringency increases.

Future work:
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-

Analyse based on specific stringency indices

-

Improve geolocation of misinforming and fact-checks
posts.

-

Extend the analysis to additional developments
indicators such as GDP, HDI, Healthcare Index.
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Project deliverables at https://www.herosproject.eu/output/deliverables/

Questions?

Twitter: @HERoS_EU,
LinkedIn:
https://www.linkedin.com/company/herosproject/,
Facebook
https://www.facebook.com/HERoScovid19/

Thank You

Gyöngyi Kovács
Gyongyi.kovacs@hanken.fi
Kees Boersma
f.k.boersma@vu.nl
Grzegorz Trzeciak
greg@squadron.pl
Tina Comes
t.comes@tudelft.nl
Harith Alani
harith.alani@open.ac.uk
Ioanna Falgara
ioanna.falagarasigala@hanken.fi

