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Preface 

 
The Mass Crisis Communication with the Public Project (MASSCRISCOM) has a du-ration of only 
two years (10 May 2009 – 9 May 2011) and is quite limited in size. During the Project, a number of 
very significant events requiring mass crisis communication have occurred in or are affecting the 
partner and neighboring countries or are still fresh in memory. These include pandemic diseases, 
storms and flooding, exceptional severe winters with heavy snow and a volcanic eruption with con-
sequences for many European countries. There has also been the deepest financial crisis since the 
1930ties and the largest political changes in a very large geographical area bordering the EU since 
the end of the Cold War with enormous human suffering and an immensely difficult transition 
process. 

In the partner countries there have been or are on-going important structural changes of the public 
administration which affect crisis management and communication. MASSCRISCOM has also been 
under strong influence of the immense paradigm shift of crisis communication which has taken 
place, from the traditional way governmental organizations have worked with crisis communication, 
which is becoming more and more obsolete. This is due to globalization, the technological develop-
ment, a new media landscape, new communication needs and demands and increased transparency, 
which leads to a need to rethink on how to conduct the communication. There has been a move from 
one radio channel to both direct and indirect communication through multiple channels, i.e. media, 
web sites, telephone services, social media, etc. 

This is a background document to the presentation of MASSCRISCOM results, i.e. a coherent ge-
neric crisis communication model based on an all-hazards approach and existing conditions. The 
document contains an account of some of the experiences of crisis communication in recent years, 
including organizational aspects, from Estonia, Finland, the Åland Home Rule, Iceland and Sweden. 
A requirement specification was created based on points of view as well as experiences gathered 
from both crisis management experts and the public. Major sources of information for 
MASSCRISCOM were a qualitative study made from a citizens‟ perspective of the alarm function 
in the mobile communication scenario, which was to focus on the problems related to over-loading 
of the 112 Emergency Call Number, a web poll distributed to a number of experts within authorities 
and organizations, involved in rescue planning, emergency response and evaluation, studies of litera-
ture and research reports as well as experiences exchanged within MASSCRISCOM. A conceptual 
model was used to identify, explore and discuss various challenges and needs. The model is divided 
into three major phases, Information Gathering, Managing Situation Awareness and Channel-Based 
Mass Communication and outlines the connectedness and dependencies that exists between these. 
Finally, some conclusions on needs to be addressed in MASSCRISCOM are presented. 
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Objectives of MASSCRISCOM 

 
The concrete target of the Project is to achieve an increased common capability in society to com-
municate between competent authorities and the public in crises. The communication capability will 
be a system consisting of such components as warning the public, provision of information to the 
public and receipt of information from the public, which can contribute to the situation awareness of 
the authorities. The requirements for the technical support systems will be defined. How the different 
actors in the crisis communication system can have access to the national capacity for communica-
tion with the public and how new media or technology can be utilised for warning and provision of 
information will be demonstrated, i.e. for warning, information dissemination and communication 
purposes. 

Other objectives are to define how the information from the public can be gathered and analysed and 
then disseminated to the crisis management actors and how the burden on the 112 Emergency Call 
Number can be reduced through a so called ”Crisis Communication Centre” (CCC) or separate in-
formation number(s). The Project will not present new proposals for organisation and coordination 
of crisis management or the 112 sys-tem or develop any new technical system(s) for presentation of 
situation awareness, etc. Focus will instead be put on process rather than on the organisational mat-
ters and the work will build on the competence and practical experiences of the Partners. This in-
cludes the practical experiences of management of information to and communication with the pub-
lic in connection with the recent crises that have occurred. The result will be a coherent generic 
communication model based on an all-hazards approach and existing conditions. The model will be 
presented at a demonstration. 
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Introduction 

 
New emerging risks and threats, for instance the consequences of climate change, terrorism and 
organized crime, have brought with them significant challenges for society. They demonstrate a 
clear need to enhance the protection of the public and infrastructure and to improve for instance the 
systems for early warning and two way crisis communication between authorities and the public. 
The present means of communication, i.e. sirens, mobile loudspeakers, radio and television and RDS 
for disseminating important messages to the public, communication with fixed telephone and cell 
phone, need further development but they also need to be supplemented with more extensive use of 
new media, such as SMS and Cell Broadcast, Voice over IP and Internet. But it is also necessary to 
recognize how so called social media have evolved and consider how these can play an even greater 
role for crisis communication in the future. 

Evenso, further measures will be required to ensure that all persons in a defined affected geographi-
cal area can be warned and receive necessary information on adequate action to take and are pro-
vided with opportunities to seek information or other necessary help. New media and technology can 
thus lead to improvement and also enhance reliability of the risk communication but furthermore 
provide means for reaching vulnerable groups, for instance people with different handicaps or im-
pairment, and when necessary provide information in different languages. 

Experiences from different crises indicate that the 112 Emergency Call Number service can become 
overburdened and blocked which demonstrates the need for a separate call number and centre for 
information exchange to lessen the burden. The received information from the public through such a 
communication centre can provide a valuable input to the situation awareness of the involved crisis 
management authorities. An overall situation awareness will build on compiling and analyzing the 
received information from different sources and will form the basis for presenting information on 
consequences and presumed development of events, including priorities of actions to be taken. Each 
competent authority evaluates how to make use of the common information for its purposes. Re-
quirements for the operational management, presentation and distribution of information from the 
situation awareness, or parts of it, need to be analysed and identified. 

MASSCRISCOM will address, with an all-hazards approach and subject to existing conditions, risk 
and crisis communication needs in a County with high risk conditions. Information on risks and 
threats will be integrated with the contingency risk mapping and planning which will also form part 
of the situation awareness to be used for conducting the risk communication. Advanced information 
will be distributed through secure channels of communication and general information will be com-
piled and prepared for distribution to the public through available media channels as well as at com-
mon press conferences. Sufficient but limited information will be provided through a system with 
selected (GIS) base stations to enable the citizen in specific regions to take appropriate action. The 
future system to be developed will facilitate communication with particularly vulnerable groups and 
in different mother tongues. 

The project work on the system was divided into the following Work Packages (WPs): 

WP3 – Crisis Communication Development – will create the specifications of the crisis communica-
tion system including service specification, system specification and operational procedures. The 
results of WP3 will guide the definition of the overall system requirements for a generic crisis com-
munication system which will be presented and demonstrated in WP6. 
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WP4 – Mass Communication – will create the specifications of the mass communication system 
including service specification, system specification and operational procedures. The results of WP4 
will guide the definition of the overall system requirements for a generic mass communication sys-
tem. A ”Crisis Communication Centre” (CCC) including a proposal regarding a separate informa-
tion number(s) service will be presented at the demonstration in WP6. 

WP5 – Integration with Situation Awareness – will create the basic functions for contribution infor-
mation to the situation awareness system which will include elements from WP3 and WP4 and be 
presented at the demonstration in WP6. 

WP6 – Demonstration – will present the service components developed in WP3, WP4 and WP5 and 
resulting in a coherent generic communication model. The demonstration will present the different 
elements of the model, combined with a seminar to consider and discuss the project results. 

A requirement specification was created by a working group with participation of SMHI, MSB, SOS 
Alarm and the Victoria Institute. Points of view as well as experience were gathered from both crisis 
management experts and the public. Major sources of information for MASSCRISCOM were: 

 A qualitative study made by a team of postgraduate students at Örebro University, supervised by 
Mats Eriksson, Ph. D., A citizens‟ perspective of the alarm function in the mobile communication 
scenario which was to focus on the problems related to overloading of the 112 Emergency Call 
Number. 

 A web poll distributed to a number of experts within authorities, involved in rescue planning, emer-
gency response and evaluation. 

 Studies of literature and research reports within the field of the project‟s scope in collaboration with 
Jonas Landgren, Ph. D. specialized in Public Safety at the Victoria Institute in Gothenburg. 

 Experiences exchanged within the working group, at the MASSCRISCOM Steering Group Meet-
ings and between experts from Finland, Åland, Estonia, Germany (Hamburg), Iceland, Latvia, 
Norway and Sweden, at the two open thematic seminars (addressing ambulance and disaster medi-
cine management and a communication centre function for handling mass call information ex-
change respectively) organized by MASSCRISCOM in Mariehamn, Åland, and Tallinn, Estonia. 

A conceptual model was used by the working group to identify, explore and discuss various chal-
lenges and needs that have been addressed. The process model is divided in three major phases, 
Information Gathering, Managing Situation Awareness and Channel-Based Mass Communication, 
and outlines the connectedness and dependencies that exists between these. 
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Each phase of the model is further described in the sub models. Output from one phase serves as 

input to the next phase. Output from the last phase serves partly as input to the first phase. 
 

Information Gathering 

 
 
The process model starts with the sub process Information Gathering. This sub process outlines how 
information is collected via a set of specific input channels. Each input channel has it specific prop-
erties. The primary means for gathering information will be through a ”Crisis Communication Cen-
tre” (CCC). This Centre will answer the large number of incoming calls from the public and log all 
these calls into a computerized support system. The Centre will also conduct government initiated 
information gathering by reaching out to selected groups in society in order to collect specific infor-
mation. From the primary information gathering mechanisms as well as from underlying sensor 
systems, a rich set of information will be stored for case analysis and finally processed to produce a 
summarized situation report. The summarized situation report will be the output of this sub process 
and become input in the next sub process. 

Managing Situation Awareness 

In the Managing Situation 
Awareness sub process, 
summarized situation re-
ports will arrive and become 
analyzed in order to deter-
mine which competent au-
thorities should address the 

upcoming situation. A key issue will be to mobilize all appropriate authorities on national, regional 
and local levels. When these are mobilized, the work continues by conducting a collaborative situa-
tion analysis. In this analysis, each authority focuses on the situation from its area of competence and 
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how the different interpretations of the situation might affect the network of the involved authorities. 
When the authority specific analytical work is completed, the process continues to establish a com-
mon operational assessment of the situation which will be the output from this sub process and be-
come an input in the next sub process. 

Channel-Based Mass Communication 

Based on the common 
operational assessment of 
the situation, the first step 
in the Channel-Based 
Mass Communication sub 
process will be to elabo-
rate a coordinated and 
consistent communication 
to the public (the citizens 
as well as media) regard-
ing the situation. When 
this communication has 
been agreed on, the sub 
process continues with the 
selection of communica-
tion channels. Depending 
of the scale and impact of 
the event, different and 

multiple communication channels might be used. The last activity in this sub process is to conduct 
the communication which is likely to become a direct or indirect input to the information gathering 
process. In particular, this will be the case when specific groups are to be addressed. 

Exchanges of information on administrative changes affecting crisis communication, experiences 
from mass crisis communication and different reports of events and studies that have taken place 
between the MASSCRISCOM partners in Estonia, Sweden and Åland and with experts from pri-
marily Finland, Germany (Hamburg), Iceland, Latvia and Norway. This includes a Qualitative Study 
from Örebro University to illustrate various categories‟ attitudes toward a ”Crisis Communication 
Centre” (CCC) as well as how that prospective Centre might relate to the existing 112 Emergency 
Call Number. It also suggests techniques through which the public may prefer to be approached in 
case of an emergency or of a situation which requires public warning. 
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Experiences of crisis communication in recent 
years, including organisation aspects 

 

Estonia 

In Estonia, the people are considered to be the biggest asset as crisis communicators. The crisis 
communication network in the regions (governent agencies) and on State level (government agen-
cies, ministries) is based on networking and is not a hierarchical setup. The structure is similar to the 
crisis management system with a crisis communication team on scene and regional level, consisting 
of local authorities and local offices of government agencies and inspectorates. On national level the 
team consists of agencies and inspectorates and on central government level of the Ministries. The 
team is organised for rapid reaction with permanent members from governmental agencies or minis-
tries and there are rules of procedure, a communication plan and defined subordinate bodies. 

The Estonian Rescue Services, the Border Guard and the Police are organisaed in four regions under 
a centralized leadership. There is a standardized and common system with four centres for handling 
rescue and medical emergency calls and the police calls are under way into this system. There is an 
overflow system between all four 112 regional centres to ensure that the calls are responded to. All 
the information received by call-taker from the scene is recorded in a database. The management 
level follows, supports and intervenes only if necessary. 

In Estonia there is a common TETRA radio communication network between 112 and the different 
collaborating services. Many calls are in the Russian language but there are frequently also calls in 
English and Finnish. Assistance for disable people is provided via fax and there are some special 
forms of communication distributed through the disability organisations. There is a project in 
process to provide SMS-112 service for disabled people free of charge. The caller location is pull-
based but will change when an on-going GIS-112 project is implemented. Caller location service is 
free for ERC and the costs are born by the mobile operators. There are projects going on regarding 
SMS service for hearing and speech disabled people, improved handling of rescue cases – develop-
ment of a rescue index in supplement to the existing medical index for risk evaluation – and integra-
tion of the common database and the TETRA radio communication network (status messages, 
SMSs, alerting, etc.). A challenge is to organise effective two-way communication between the pub-
lic services and society in crises situations. 

Thunderstorm Derecho in August 2010 

In the evening of 8 August 2010, a furious thunderstorm (Derecho) passed over half of Estonia in 3 
hours from Latvia to the Finnish Gulf and caused very severe consequences. There was no active pre 
incident warning message to the public and the only warning message was received through the 
morning weather forecast, indicating that a storm was coming and wind speed would be 25 m/s.  
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The consequences were that 
60,000 households were 
without electricity, the Esto-
nian Energy dispatch centre 
became overloaded with 
calls and the public in two 
eastern regions affected and 
could not get help or infor-
mation on how long the 
power black-out would last. 
3000 emergency calls to the 
112 system were unans-
wered from 1800 hrs until 
midnight, in which period 
there were 26 fires and 175 
ambulance calls.  

The lessons learned were 
that there is a need for an 

early warning system to al-
low the 112 emergency call 
system to increase its readi-
ness before the incident and 
not have to take measures to 
reach a sufficient capacity 
once it has occurred. Early 
warning messages must be 
sent to the public to avoid 
panic and accidents. The 
early warning system must 
provide warnings to all ser-
vices with information and 
service numbers, i.e. the Es-
tonian Energy, etc. in order to 
also increase their readiness 
to avoid the blocking of the 
112 lines which increases the 

consequenses of the emergencies. Improved co-operation is the key answer to improving the situa-
tion. By 2014, the police control centres will be integrated into the ERC centres which is an impor-
tant change. Thunderstorms and similar emergency situations need more dispatcher capacity which 
can be achieved through this integration. MASSCRISCOM can play a role in providing solutions on 
how to avoid an overload of the 112 emergency call system and how to organise two-way commu-
nication during emergencies and crisis situations, because lives will depend on this.  

An integrated research study was conducted by Tartu University (it is presented more extensively 
together with the other studies) on the patterns of receiving and processing emergency information – 
cultural experiences and information searching habits. It was based on a case study with retrospec-
tive interviews with people who had actually survived the storm and floods in Pärnu in 2005. This 
survey focused on the perception of crisis communication information by the citizens, who expe-
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rienced real-life crisis events in Estonia. The survey also showed how people reacted to the crisis 
communication messages and which actions were taken by different social and age groups. 

Finland 

During the last decade, three large scale reforms have taken place in the emergency services and, 
since the beginning of 2004, municipalities jointly have to arrange region-wide rescue services in 22 
areas. The main purpose was to streamline the organisation by combining administrative functions 
and to create opportunities for specialization. There are six Regional State Administrative Agencies 
that started operating on 1 January 2010. The Agencies‟ tasks consist of those of the former State 
Provincial Offices, namely occupational health and safety districts, environmental permit agencies 
and regional environmental centres, and include public safety and a safe and healthy living. The 
Agencies work in close collaboration with local authorities. 

The responsibility of civilian crisis management is shared between the Ministry for Foreign Affairs 
and the Ministry of the Interior. The Ministry for Foreign Affairs is responsible for the political 
coordination of civilian crisis management and thus decides which missions Finnish experts may 
take part in, while the Ministry of the Interior is responsible for issues concerning national capacity 
building on a strategic level. The Emergency Services College in Kuopio has been given an active 
role in the training for international rescue and crisis management operations. 

The Crises management Centre Finland (CMC Finland), also located in Kuopio, is a governmental 
institution and a centre of expertise in civilian crisis management. The main tasks of CMC Finland 
are to train and recruit experts for international civilian crisis management and peace building mis-
sions as well as conduct research focusing on civilian crisis management. CMC Finland operates 
under the Ministry of the Interior and has jointly with the Finnish Defence Forces International Cen-
tre (FINCENT) founded the Finnish Centre of Expertise in Comprehensive Crisis Management. 

The crisis management and communication changes include procedures and administration, struc-
tures on the regional and local level, integration and co-localisation of the services of different actors 
to improve collaboration, use of modern technology and rationalisation and improved efficiency of 
the public administration, including involvement of the third sector and outsourcing. Some recent 
crises related to wild bears appearing in city areas, a waste water accident and shootings of persons 
lead to the establishment of the web portals Luova (natural accidents) and the Crisis Portal. 

The number of emergency response centres will also decrease to seven centres before the end of year 
2015 and these will be developed and use a new IT-system to handle all ERC-functions. A new field 
management system will be provided to all co-operating authorities. The administration of the 
Emergency Response Centre Authority is located in the Ministry of the Interior, where furthermore 
the national leading units of the rescue services and police are located; there is also involvement of 
the Ministry of Social Affairs. 

The modern technology to be used consists of Internet, social media, digital TV (cable-TV), Broad-
band services, radio, GSM, 3G and mobile IT, GPS- and GIS-services and the authority communica-
tion systems VIRVE (a TETRA-radio network) and the TETRA Enhanced Data Service (TEDS). In 
respect to information and training the general principle is that whoever directs activities in a situa-
tion is also responsible for informing the public. Information must be provided in advance and pre-
paredness must be built up and practised. Regular emergency exercises are thus required for testing 
the functioning of the plans and instructions. VIRVE has covered all of Finland since 2002 and is 
used by various authorities which makes inter-agency communication easy. The main users of in all 
31,000 terminals are the rescue services (over 11,000 terminals), the police, the Defence Force, the 
social and welfare services, the frontier guard and the customs. 



20 

THE MASS CRISIS COMMUNICATION WITH THE PUBLIC PROJECT (MASSCRISCOM) 

 
 

The Åland Home Rule 

 
Åland has a wide autonomy within the State of Finland, which is regulated by the Act on the Auton-
omy of Åland, in which the division of power between Åland and the rest of Finland is defined. 
Because of its autonomy, Åland has its own Parliament and Government. The government of Fin-
land is represented in Åland by the Governor of Åland, who is the Director of the State Department 
of Åland. The Åland Parliament has the right to pass legislation in areas related to its internal affairs 
and to exercise its own budgetary power. 

 

 The most important legislative areas are: 

 health and medical care 

 policing 

 rescue services 

 radio and television. 

The State of Finland is on the other hand competent within most areas of civil and criminal law, 
international affairs, customs and taxes, civil protection and state security. 

Due to this division of power, crisis communication is a responsibility of both the Government of 
Åland and the State Department of Åland. The Åland Government is responsible for the rescue ser-
vices but has a joint responsibility with the Finnish State competent authorities for civil protection, 
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i.e. the Ministry of the Interior, the National Emergency Supply Agency, the Radiation and Nuclear 
Safety Authority and the Emergency Services College. 

In Åland the rescue services are organized mainly in the same way as in the rest of Finland. There 
are 16 municipalities in Åland which make agreements with the voluntary fire brigades and are re-
sponsible for the civil protection in their areas. In Åland there is one emergency call response centre 
(ERC) but there are separate centres for the police and the Coast Guard. The police call centre will 
shortly be integrated into the ERC. The Public Authority Radio Network (VIRVE) is used also in 
Åland. 

 
 
The ERC gets information not only from the citizens but also from authorities and companies. Both 
the ERC and the rescue services can provide the Åland Radio with information in emergency and 
crisis situations. The Åland Radio has served as the most central and fastest function for giving in-
formation to the public, for instance in the event of spreading of dangerous substances, traffic acci-
dents, problems with the water or electricity supply, etc. The radio can also be used in crises for 
emergency announcements and public notifications or important messages and serve as the com-
mand point which was the case in the great snow storm in 1998. 

 
The general warning signal is also in use in Åland for warning people but there is a need to introduce 
modern technology for this purpose. However, Åland will depend on the warning and communica-
tion systems under development and used in the rest of Finland. Collaboration regarding these mat-
ters has also been established with authorities in Sweden, in particular the Uppsala County Adminis-
trative Board. 
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Iceland 

The Icelandic 112 Emergency 
Alert System Rescue Centre 
works under what is the Skogahlid 
Concept with the following objec-
tives: 

 To have all emergency call 
taking for the whole Country at 
the same place 

 To be able to operate and con-
trol other communications from 
that same centre 

 To have the same people taking 
care of daily business as well as 
major emergencies 

 To have as many of the first 
response people as possible 
working in the Skogahlid build-
ing 

 To have IT systems and emer-
gency databases centralized 

 This will enable response to 
emergencies everywhere in the 
Country in a matter of seconds. 
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The Rescue Centre thus integrates the 112 Centre, the Police Communications and Command Cen-
tre (FMR) and the Icelandic Maritime Traffic Service (IMTS) and involved administrations. The 
centre in Akureyry can to a certain degree function as a backup for the Skogahlid Centre. The com-
munication system is a public service Tetra communication system which makes it possible to keep 
low prices for the users, in all 4.700 users. The Tetra system is the core system, used also by the 
voluntary organizations which are using their own old systems less and less. 
 
The ambulance helicopter uses Tetra for 
communication with the doctor at the 
hospital. There are 150 base stations 
which will increase to 160 also located in 
the inner parts of Iceland. Fibre optic is as 
a rule used for connections. There are 
annually 424,000 group calls, 19,000 
telephone calls and 15,000 private calls. 
The future vision is to also have access to 
the use, daily and as a reserve in extreme 
situations, of the base net consisting of a 
fibre optic cable ring around Iceland, 
which was formerly developed for mili-
tary and security purposes. 

 

 

 Skógahlíð, the Concept 
 

 

Response Units’ Communications 
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Earthquake in May 2008 

The experiences from the earthquake on 29 May 2008 with a magnitude on the Richter scale of M 
6.3, when there were no casualties but about 100 buildings severely damaged, were that the commu-
nication needs were considerable. But the Tetra system worked very well, to a great extent with pre 
planned groups, even though there were 500 calls during the first hour. The mobile telephone net 
became overburdened. The TETRA communication system withstood the enormous workload dur-
ing the first hours and made it possible for commanders to have an overview of on-going operations. 

 
 
Katla and Eyjafjallajökull associated? 

 

Eyjafjallajökull Vulcano Eruption in 2010 

 
 
Reykjavík downtown – or? 
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In connection with the 2010 Eyjafjallajökull volcano eruption, Iceland was described as a small na-
tion and large country with many hazards and in fact Iceland has one of the highest frequencies in 
the world of natural disasters. These include earthquakes due to strong motion of the ground, snow 
avalanches, glacial outburst floods from sub-glacial volcanic eruptions and meteorological hazards 
in the form of violent storms, river flooding and coastal flooding. There are also considerable trans-
portation risks in Iceland related to buses, ferries and aircraft. 

 
From 1994 there were some signs of seismological activity in Eyjafjallajökull and 1999 there was 
more seismological activity. The seismological activity became high in 2009. Early in March 2010 
the activity increased and meetings were held with the affected inhabitants. In the evening of 20 
March an eruption started at Fimmvörðuháls which lasted until 13 April 2010. The eruption was 
relatively small but about 700 persons were evacuated from the area in danger due to flooding. 
Many visitors were in the Fljótshlíð area and some 100,000 ”visitors” were on the glacier during the 
eruption. The main concern for the Civil Protection became (surprisingly) crowd control! 

 
Seismic and volcanic activity stopped on the 13 April 2010 and scientists presumed that this part of 
the eruption was over, but something was going on west of the eruption site. The eruption started 
again in the evening of 14 April and early in the night it was decided to activate the evacuation plans 
fully, i.e. evacuation of both inhabitants and tourist, closure of roads, restriction of flights (10 miles) 
and activation of the Civil Protection structure of Iceland to its full capacity. There were two floods 
on 14 and 15 April and the volume of the flowing water was up to 3,000–4,000 m³ per second, the 
highway no. 1 was breached to save the bridge over the Markarfljót-river (the flood passage) and 
levees prevented the Markarfljót-river from spreading. The immense ash fall out affected all Europe 
and damages on agricultural land created difficulties for farmers. Health effects on residents and 
live-stock are not known. The question now was ”is it over”, which was uncertain as in 1821–1823 
there had been long periods of no activity. As there was still a danger, the emergency phase contin-
ued with restricted areas. 
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Crisis communication with the public was conducted through phones (voice mail and SMS) and 
through media, i.e. the national broadcasting service is a part of NCC, the Website 
www.almannavarnir.is and other national media (press releases via e-mails). The primary communi-
cation system for all response units (Police, Ambulance, Fire and the ICE-SAR rescue units) is the 
TETRA radio communication system. TETRA in Iceland is operated by Neydarlinan 112 (the 112 
Emergency Call System). A few weeks before the eruption a new Base Station had been built on the 
mountain Þórólfsfell, north of the Eyjafjallajökull. During the eruption another Base Station was 
installed on mount Laufafell. These two as well as other Base Stations around the Glaciers founded 
the platform for the communications. Another role for these Stations was to serve as a base for mea-
suring equipment used by the scientists and also hosting Web cameras used for observation and 
world-wide broadcasting. 

 
 
Strong seismic motions under the summit crater of Eyjafjallajökull (E-15) 
 

The telephone companies installed GSM and 3G services in the 112 stations on these mountains, 
enhancing the overall communications in their areas. Beside those services, the Automatic Vehicle 
Location (AVL) system, based on the TETRA system, was also used throughout the operation. AVL 
was a great help in overall resource management and was used extensively both by the on scene 
Command Centre and in the National Rescue Coordination Centre in Reykjavik. The TETRA sys-
tem and its side functions worked perfectly throughout the incident. In the local EOC the chief of 
police had representatives from all involved organizations and local government. Regular meetings 
were held with other local and nonlocal authorities, e.g. the Icelandic Food and Veterinary Authority 
(livestock). 

All ministries were involved which leads to a high demand for situation awareness information. 
Numerous service bodies participating gave vital information but also needed information. Most of 
them are part of the plan but there are different opinions on their roles and responsibilities. An in-
formation team was set up for dealing with the media and government and foreign embassies and 
providing frequent Situation Reports and elaborating speaking-notes for ministers and Icelandic 
embassies abroad. Challenges were persons requesting through e-mails information about the situa-
tion in Iceland and asking questions, for instance is it ok to travel to Iceland, how are my family 
members, etc. New challenges, not foreseen in the planning, were the social media, i.e. blog, Twitter 
and Facebook as well as the spreading of rumours. 
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Eyjafjallajökull Vulcano Eruption 

 

The lessons learned were that there is an immediate need for a better alarming system in the area to 
reach unlisted phones, for which purpose there is a lack of sufficient software and equipment, and 
also for planning for handling international media. Coordination with numerous agencies and minis-
tries needs improvement, partly since these frequently did not have a forward looking planning. The 
closure of access to dangerous areas must be strictly enforced and monitored, and it is necessary to 
ensure beforehand that the evacuation plan works and the residents know how to respond or act. The 
residents must be involved in the planning and preparedness and be kept well informed to enable the 
system to work. Residents have trust in authorities during and after the eruption which must be 
maintained. 

Sweden 

The task of the Swedish Civil Contingencies Agency (MSB) is to enhance and support societal ca-
pacities for preparedness for and prevention of emergencies and crises. When one does occur, MSB 
supports the stakeholders involved by taking the right measures to control the situation. The Swedish 
structure for civil emergency planning is coordinated by the MSB, which holds the mandate for a 
holistic and all hazards approach to emergency management. This includes the entire spectrum of 
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threats and risks, from everyday accidents up to major disasters. The MSB‟s mandate is to support 
the coordination of measures taken by local, regional and national authorities during a serious crisis 
or disaster. The principle of responsibility is fundamental to Swedish crisis management i.e. an au-
thority responsible for an operation during normal circumstances will also be responsible for that 
operation during a crisis. 

MSB provides methods for crisis communication and the coordination of official information to the 
public. One important task is to prevent unnecessary duplication and avoid contradictory informa-
tion. During a crisis or disaster, regular cooperation conferences are held, at which the competent 
actors maintain action plans and common and up-to-date situational reports of what has happened. 
This coordinated information is communicated to the public via various channels, including the in-
tergovernmental portal www.krisinformation.se and a communication centre. Press releases are dis-
tributed, and intergovernmental press conferences are held. 

At the regional level the County Administrative Boards are responsible for the coordination of CEP 
activities such as exercises, risk and vulnerability analysis. They also act as a clearing house between 
public and private partners and during a crisis coordinate the measures taken by the relevant actors. 
The County Administrative Boards also coordinate contact with the mass media during major emer-
gencies, crises, and disasters. The Swedish municipalities have a large degree of autonomy and play 
an important role in civil emergency planning and preparedness. During a major emergency, the 
municipal executive board is the highest civilian authority within the municipality and is responsible 
for all civilian command and crisis management at a local level. In this role municipalities are sup-
ported and assisted by the County Administrative Board. 

MSB monitors and analyses developments in the media field from a preparedness point of view, in 
cooperation with media production and distribution companies. The main objective is to ensure the 
maintenance of the independence of media companies and the best possible work conditions even 
during extraordinary events. The purpose is to ensure that the public is guaranteed free and indepen-
dent news coverage and that the media companies are able to produce and distribute warning mes-
sages, news and information to the public in the event of emergencies, serious disruptions, extraor-
dinary events and periods of high alert. Media preparedness work is built on cooperation between 
private and public actors, which requires knowledge, respect and understanding for each other‟s 
roles and organizations. 

SOS Alarm is by appointment of the Swedish Government responsible for handling 112 emergency 
calls, and the mission consists in alerting the adequate emergency services and directing the response 
units to the correct location in the event of fires, traffic accidents, releases of hazardous substances, 
etc. and large scale emergencies. SOS Alarm has additional contracts with practically all municipali-
ties in Sweden regarding dispatching, etc. The County Councils are in charge of the health and hos-
pital care in Sweden and services regarding setting priorities and dispatching the ambulances are 
regulated through contracts between SOS Alarm and each County Council. SOS Alarm has succes-
sively improved its medical competence and participates in research and development programmes 
conducted by many County Councils. Presently, an extensive cooperation in the development of 
new services based on SOS Alarm´s new technical platform and the introduction of the Tetra com-
munication system (in Sweden Rakel) is being conducted in collaboration with the emergency ser-
vices all over Sweden. 

SOS Alarm is a public service enterprise and owned by the Swedish Government (50 %) and the 
Swedish Association of Local Authorities and Regions (50 %). SOS Alarm‟s 18 regional 112 Emer-
gency Call Centres are operational 24 hours a day, 365 days a year. By calling the single 112 Euro-
pean Emergency Call Number, it is possible to receive help from all or any of the available emer-
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gency service, e.g. the ambulance service, the police, the fire and rescue service, the air and sea 
search and rescue service, the mountain rescue service and a priest on call. 

A new strategy, organisational structure and working methodology for SOS Alarm was 

introduced on 1 October 2010. SOS Alarm is now divided into three production areas, 

Northern Sweden, Southern Sweden and Central Sweden to facilitate co-ordination on 

national and local levels. There are four business areas, 112 and crisis management ser-

vices, paramedics services, rescue services and finally security and stand-by services for 

calls and social care services. Trends in the further development of the organisation to 

enable it to adapt itself faster to the customers‟ needs are: 
 

 Increased specialisation and improved competence within all the business areas 

 A focus on close dialogue with clients to meet individual needs within different sectors 

 Integration and harmonisation of the 18 SOS centres which together will act as a virtual centre 
enabling the work load to be transferred between the units 

 Increased participation in research and development for instance in pre-hospital care and rescue 
service, etc. to improve safety and the quality of the service 

 Integration of the 112 with the Tetra communication system 

 More focus on participation in crisis management in municipalities, regions and nationally. 

Storm 4–6 December 1998 leaving 1.5 m deep snow in Gävle, Sweden  

A storm came in over the Gävle area Gästrikland from the Bothnia Sea and this led to exceptionally 
intensive snowing, thunder and with extremely hard Northeastern winds. A considerable amount of 
energy and moisture had been picked up from the comparably warm and large sea, and when it 
reached land it turned into snow. The snowstorm lasted for about three days and the snow depth was 
about 1.5 m. 
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This had considerable 
consequences in different 
respects. Rail and road 
communications were 
more or less completely 
blocked, including the 
railway and the main 
highway between Stock-
holm and the North of 
Sweden and all local 
traffic. People could not 
reach their homes and 
many lost their supply of 
electricity and a general 
recommendation to people 
to stay at home was is-
sued. All schools and 
shops were closed. Elder-
ly needing help and in-

formation were provided with this by using traced vehicles. Operations at the hospital were can-
celled but emergency health care was conducted and ambulance transports were carried out with 
traced vehicles. The rescue service was able to fight a fire using such a vehicle, but a 94 year old 
man died in the fire. Otherwise there were no accidents. Many people called the 112 emergency call 
number requesting help with clearing away the snow.  

It took about five days for the communication 
system to start working again and in the first 
phase only public transport, free of charge, 
was allowed. In the meantime, military per-
sonnel and traced vehicles were used for the 
transports. Vehicles stuck on the roads were 
checked and the people stuck in them eva-
cuated. Also volunteers with snow scooters 
assisted in this task. Many people had to be 
provided temporary shelter and food. The 
regular snow ploughs had a difficult task to 
keep pace with the snow, which was made 
more difficult due to the strong winds. Some 
military helicopters assisted also during this 
period. 

Crisis communication was exercised through 
the local radio and 98 % of the population 
listened to Swedish Radio Gävleborg Radion 
Gävleborg. Information on the situation was 
disseminated continuously and a lot of atten-

tion was devoted to assisting people in need of immediate transport and health care. Radio Gävle-
borg thus played a vital role in the considerable amount of evacuations and providing information to 
the public. Everybody was recommended through Radio Gävleborg to stay at home. 
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Gas accident in Borlänge in April 2000 

A goods train with nine liquefied petroleum gas (LPG) tank wagons derailed in April 2000 in 
Borlänge at the railway station in the center of the town. It was decided to evacuate the area. The 
social service of the municipality was according to the emergency preparedness plan responsible for 
necessary evacuation measures. Before the recovery of the railway wagons could start about 630 
persons were thus evacuated. 

 
 

 
All the people who were to be evacuated received a personal visit by a social secretary. Only about 
60 persons needed help from the municipality with accommodation and transport, of these 30 were 
taken to a health care home. After one week when the response action had been completed, every-
body could return to their homes. All crisis management actions were conducted primarily by the 
rescue services and the social service. A conclusion from the evaluations made after the accident is 
that what contributed to the municipality being able to manage such a threatening incident so well 
was that all actions were taken in accordance with the routines in the preparedness plan. 

The municipality provided considerable information to the public and to mass media. A lesson 
learned is that the information spread through the local radio does not reach everybody as the young-
er generation has other radio habits than elderly people. Another experience of the railway accident 
in Borlänge is that some hearing-impaired persons were not reached by the information efforts on 
the radio regarding the necessity for them to evacuate the accident area. Work is going on to improve 
the different forms of crisis communication with handicaps or hearing impairment, for instance 
REACH 112 (Responding to all citizens needing help) which is a three-year project partially funded 
by the European Commission under the ICT PSP CIP programme. It has 22 partners in Europe, 
including user organisations and major global telecommunications companies. 
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REACH 112 has three main goals, namely to: 

 increase opportunities for all people to communicate at a distance in video, voice and text 

 provide the relay services to allow people who use Total Conversation to reach the population who 
use voice telephones 

 provide direct access to emergency services (999, 112) through Total Conversation The project 
runs from 2009 until 2012. 

Breakdown of telecommunications in Uppland in October 2002 

The whole of the Province of Uppland with about 230 000 telephone subscribers suffered on 2 Oc-
tober 2002 during five hours from a breakdown of their telecommunications. No calls were made to 
the SOS Alarm Emergency Call Centre in Uppsala and the personnel at the Centre understood that 
all incoming communication had been broken. 

One mobile telephone operator, Tele 2, however turned out to be functioning and a Tele 2 subscrip-
tion was therefore bought at the nearest telecom-shop for the Centre. Emergency calls could then, 
once information about this had been disseminated through the local radio, be received and commu-
nication maintained with the dispatched response units. The local channel of the Swedish Broadcast-
ing Company provided a transmission vehicle outside the Centre which could be used for summon-
ing personnel and dispatching resources. 

The vehicle was crewed during the first phase by two SOS operators and the chief of staff of the fire 
and rescue service. A police patrol was stationed at the Centre and later Radio Uppland and the head 
surgeon on duty joined. The fire and rescue service, ambulances and police could be dispatched by 
using the Comviq telephone operator and radio communication. About 450 calls were made to the 
adjacent Centre in Västerås and 250 of these calls were re-connected to Uppsala. Most of the calls 
were of information character. No major emergency occurred while the telecommunications were 
broken down. 

The evaluation of the event indicated that there was not sufficient redundance in the telecom net-
work. Two of the major telecom-operators had co-located technical systems. According to the eval-
uation report, SOS Alarm has reserve systems to ensure capability of always receiving 112 calls. 
When the general electricity network is out of order, this will impede the possibilities of fulfilling the 
tasks. After a very short time, it was all the same possible to establish communications through other 
channels. This was facilitated by the unique collaboration which has been established between the 
emergency management organizations through the CeSAM system, involving the ambulance ser-
vice, the police, SOS Alarm and the fire and rescue service. Important in this context is that SOS 
Alarm is co-located with the fire and rescue service in Uppsala. 

230 000 telephone subscribers became for a period of about five hours completely unable to call the 
112 Emergency Call Number. This demonstrates very clearly the vulnerability of modern society. 
Successively, society is becoming more and more dependent on the technical infrastructure, i.e. elec-
tricity, telecommunications and information technology (IT). In this incident a disturbance in the 
electricity network generated a telecommunication network breakdown which caused the data com-
munication system to stop. 

In the mobile telephone network, there is a reserve function called ”roaming” which means that if 
the telephone subscriber cannot get contact with his telecom-operator then the mobile telephone will 
automatically search for another telecom-operator (network) and thereby enabling him to call the 
112 number. If this function had worked as anticipated, then all the mobile telephone subscribers 
would have been able to call 112 over the Comviq mobile network which was accessible. 
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In the evaluation, it is indicated that ”the expectations of the public and the societal rescue organiza-
tions that SOS Alarm has the ability to manage also very complex situations are great. Simulta-
neously, we depend on the network being reliable and the quality of the emergency communication 
being of high quality. A deeper analysis is therefore necessary as a basis for elaborating proposals on 
short- and long-term measures.” 

Some of the experiences of the event are: 

 the technical systems of several telecom-operators should not be co-located 

 as a preparedness measure, ”general” SIM-cards for mobile telephones should be kept in store 
ready for use 

 there is a need to be able to transfer the communications between different SOS Centre, a capability 
which the new technical platform provides 

 the local radio is essential for providing information to the citizens and between different authorities 
and organizations, in particular when the telecom network has broken down. 

A measure taken as a result of this event was that general SIM-cards, which allow for roaming be-
tween different telecom networks, were introduced by the Swedish Post and Telecom Agency (PTS) 
for use in similar situations. Three SOS Centres have the responsibility for distributing these cards to 
important societal functions through the relevant County Administrative Boards. PTS decides when 
the crisis roaming cards may be used. 

The experiences from the event have in several respects been used for changing routines and en-
hance the preparedness. The problems related to why the roaming did not transfer the mobile tele-
phone calls to another telecom-operator (network) as was the case in Uppsala have not been re-
solved. The radio bases indicated that they ”were alive” which lead to the roaming not coming into 
action, even though the emergency calls did not reach the SOS Centre. The reason for this was that 
the radio bases of the other telecom operators could not be closed. To change this requires that the 
measures must be taken in a whole region, which the telecom operators find too costly. 

The storm Gudrun 8–9 January 2005 
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The storm Gudrun is an exceptional event and one of the largest major natural accidents that has 
occurred in the South of Sweden in recent years. The affected area had the form of a circle with a 
radius of about 100 km and with Växjö in the centre. The area was mainly covered with woods and 
forests which in large parts were more or less completely destroyed. The central part of the area 
suffered from a collapse of the infrastructure. 

A large part of the telecom network and the road network was knocked out causing problems in 
maintaining the communications. Masses of blown down trees blocked the roads and railways. This 
caused breakdowns of the electricity supply and the telecommunications. It also prevented the filling 
up with fuel the reserve aggregates of the mobile transmitters. The crisis endured for quite a long 
time and affected a large area and many people. 

 
 
During twelve hours, SOS Alarm received 12,000 Emergency Calls which can be characteristic of a 
mass crisis situation. In addition to these calls, all those calls should be added which resulted in a 
number unobtainable tone, due to the overload of calls and the telecommunications having been 
knocked-out. This made it not possible to call in a large part of the area. SOS Alarm was able inter 
alia to: 

 mobilize all available extra personnel to the SOS Centres and triple the amount of persons on duty 
as a result of having received early weather warnings 

 warn and encourage the municipal rescue services at an early stage to man their fire stations in or-
der to make it possible for SOS Alarm to hand over to them all matters related to for instance blown 
down trees which were blocking the roads 

 establish close collaboration with the officers on stand-by in the County Councils regarding the 
reduced pass ability of ambulance transports, etc. 

 create communication networks together with the rescue services for dispatching ambulances 

 function as a nave for the flow of information 

 serve as a resource for the regional and local crisis groups 

 increase its preparedness for possible further problems such as very cold weather conditions and 
consequences caused by heavy rain. 
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Many people called the 112 Emergency Call Number only to report personal problems due to the situa-
tion and to provide information, which in their view could be useful for others, for instance damage 
and obstacles affecting the infrastructure. This was not in the least valuable for the planning of acute 
ambulance and rescue interventions. Many called from all over the country to ensure that their relatives 
and friends could get in contact with the elderly and health care. There was a risk for emergency am-
bulance calls being lost among all the calls regarding information. 

The experiences were that: 

 there is a need for separate channels for receiving information about persons and damage to the 
infrastructure of non-emergency character 

 this need exists at national, regional and local level 

 the municipalities need to have access to information to know where there are single persons with 
particular needs, as personal security alarms etc. do not function if there are no tele-
communications available and electricity failures. 

Flooding on 5 July 2007 in the Southern Swedish Province of Scania 
(Skåne) 

The South of Sweden suffered on 5 July 2007 from very heavy rain and winds which due to the very 
fast and unexpected course of events lead to a mass call situation for SOS Alarm in Malmö. The 
weather warning was only on the lowest level (class 1) but the weather took with very short notice 
another course than the prognosis had forecasted. Many houses in Scania had after a very short while 
their basements flooded, in many cases with waste water. 

Many property owners called 112, primarily to get help from the rescue services. In the course of 
one hour, SOS Alarm in Malmö received up to about 1.400 calls, compared to a normal rate of about 
50 calls. An investigation showed that about 90 % of the calls were only about the flooding. Even if 
the situation was not life threatening, many felt they were in their right to call as there was no alter-
native offered. The exceptional burden on 112 made it difficult to separate these cases, related to 
flooding with lower priority, from the acute emergency calls where life and property were at stake. 
In some cases, calls for urgent help with an ambulance had difficulties in reaching the SOS Centre in 
Malmö, due to the system being overloaded. 

The new technology platform of SOS Alarm enabled the SOS Centre in Malmö to get help from the 
other Centres and 10 out of the 18 Centres became involved in responding to the 112 calls in Scania. 
Only in exceptional cases, the calls could be considered to be such acute emergencies that require the 
use of the 112 Emergency Call Number. 

 Interviews with 858 of those who called indicated inter alia that: 

 many people called many times, resulting in them being placed last in the queue 

 mixing acute emergency calls with calls for information can lead to lower confidence in receiving 
help in emergency situations 

 many people were annoyed because they did not receive help and were not put in the queue for 
receiving help from the rescue services in emergencies which were considered not to be acute 

 the calls that were answered by recommending a call to local numbers received satisfactory answers 
more quickly 

In the summary of the evaluation report of this event, the following measures are re-commended to 
enhance the preparedness for new mass crisis call situations: 
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  increase the conditions for distributing the calls in the country, including the calls for an ambulance 

 improve the procedures for referring or transferring calls to the on-call telephone numbers of the 
rescue services, County Administrative Boards, insurance companies, etc. (Municipalities, County 
Councils and County Administrative Boards should be obliged to have information about on-call 
telephone numbers available on a crisis website) 

 prepare procedures and messages to the public to be disseminated by the Swedish Radio 

 establish a national information number which is permanently available or available in connection 
with a crisis enlargen the capacity of the SOS Centres to receive information from callers. 

The conclusions of the interviews with 858 of those who called conducted by SOS Alarm were that 
the municipalities must as soon as possible introduce information numbers. These should be availa-
ble for situations when the public need to be able to get answers to their very relevant questions. 
When there is a risk for a mass 112 emergency call situation, or if such a situation has already hap-
pened, then the public should be informed immediately by radio and TV not to call 112 unnecessari-
ly, in order not to prevent those who really need urgent help from getting it. The public should also 
quickly be informed about alternative numbers to call for help and advice. In connection with the 
flooding on 5 July 2007 in the Southern Swedish Province of Scania, it took too long time before the 
affected municipalities established such alternative numbers to call for help and advice. It is further-
more important that the information to the public is unambiguous. 

Bus accident in Dalecarlia (Dalarna) on 3 January 2008 

A Russian tourist bus with 60 passengers collided with another bus on a small road near Gagnef in 
Dalecarlia at 1100 hrs in the morning. The SOS Alarm Centre had an intensive communication in 
the initial phase with the relevant rescue services, hospitals, municipalities, etc. The Centre could 
concentrate on the event as all its other tasks could be transferred to other SOS Alarm Centres. 

In all, 18 ambulances were dispatched to the site of the accident from Dalecarlia and adjacent coun-
ties. Close collaboration between SOS Alarm and different rescue services enabled the involved 
people to be taken care of quickly. The first care was given at the parish house where a local inter-
preter was made available. From Mora the local group for psychological and social care (POSOM) 
was summoned. 

The County Council Officer on stand-by could mobilize the health care system. The ambulance 
services in the region had been cooperating for many years which resulted in the collaboration be-
tween four counties working very well. 

Experiences from the bus accident demonstrate what challenges a local organisation can face when 
many people are more or less injured in an accident, there may be language problems and relatives 
in other countries who need to be informed. The outcome of this event was fortunate as with some 
exceptions most of the involved had only minor injuries. In more severe accidents, the lack of infor-
mation about the passengers will be a problem which will have to be addressed. When a large acci-
dents occurs the pressure on the local organisation will be a major problem. The SOS Alarm Centre 
will in its role as a communication centre frequently also become a natural nave in relation to mass-
media, the local authorities and involved emergency response organisations. 

Flooding of the SOS Alarm Centre in Gothenburg on 2 March 2008 

Flooding affected the main fire station and the SOS Alarm Centre in Gothenburg on 2 March 2008. 
The result was that the garage under the SOS Alarm Centre where the power supply was located was 
filled with water and this caused a loss of power to the Telia transmission equipment for an hour 
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which prevented the Centre from receiving emergency calls. The flooding was a result of the water 
level of the Göta Älv river being 112 cm over normal and at the same time one of the lock gates 
regulating the level being repaired and thus out of order. 

The handling of the tele-communications of the Centre was transferred to a number of the other 
Alarm Centres. The personnel of the Gothenburg Centre was also temporarily taken to work in the 
Centre in Halmstad, which is about 100 km from Gothenburg, and a temporary Centre was also 
established in Gothenburg. The tele-communications of the Centre could thus be handled in a nor-
mal manner and there were no indications that the public was affected in any way. 

 

 

 
The Gothenburg Alarm Centre had only a few months earlier been connected to the new technical 
platform which can steer the traffic and allowed these transfers. If this had not been the case, only 
one Centre serving as a reserve could have been used. The capability for transfer of the handling of 
the calls is particularly beneficial in a country like Sweden where the climate conditions are very 
different from the North to the South and the burden on the 112 Centres due to severe weather con-
ditions will thus as a rule not be heavy on all Centres at the same time. 

An external unsuspected event of this type will not affect the possibilities of the public to make ne-
cessary emergency calls. The tele-communication traffic can be moved smoothly between the differ-
ent SOS Alarm Centres and the personnel can share the burden. Since the event, the ability to colla-
borate between the different SOS Centres has been increased further. The operators are not limited to 
a geographical area as they can logg into any of the SOS Alarm Centres. The reliability of the sys-
tem has been also been improved and all routines are documented and available through the com-
mon technological platform. The working methods have furthermore become more harmonized. 
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A minor earthquake in Scania (Skåne) on 16 December 2008 

Earthquakes are extremely rare in Sweden but one which was stronger than usual with a magnitude 
of 4.3 on the Richter scale occurred on 16 December 2008 only 33 km east of Malmö in the South-
ern Swedish Province of Scania. The event, which caused no injuries and very limited damage to 
property, lead to a mass of calls to the SOS Centre in Malmö. 

Interviews with 300 of those who called indicated that most of these wished to have information 
about what had happened and also to inform SOS Alarm that something had occurred, probably an 
accident at the airport Sturup in their neighbourhood. A summary of the results of the interviews 
reflects the following: 

 one in three felt the shaking and vibrations and one out of four persons described their earthquake 
experience as fear, panic, worry, etc. 

 more or less all of them were inside their house when the earthquake occurred 

 for three out of ten one call was enough to get in contact with SOS Alarm, for four out of ten at 
least three calls were necessary to get contact 

 among those who tried to call but did not succeed in getting contact with SOS Alarm, three out of 
ten called once, more than four out ten called at least three times without getting a reply 

 seven out of ten called 112 to get information about what had happened, one out of eight called to 
report the incident 

 two out of three did not seek for other information before calling 112, one out of nine listened to the 
local radio 

 half of the persons knew what had happened within 15 minutes after the earthquake 

 less than three out of ten learned about what had happened from the channel 4 of the local radio, 
one in eight learned about what had happened through 112 

 
The experiences of this event indicate that there is a need to steer this type of mass calls to a special 
telephone number. The event is an interesting example as nobody was injured but it all the same had 
the consequence that many people in the area were worried and called. 

Measures necessary to consider are to 

 separate requests for and provision of information from the emergency call number and a separated 
information number 

 analyse why many persons primarily called the 112 Emergency Call Number and the radio was not 
the natural channel of information 

 

Experiences of ”The Information Service” in connection with the Bird Flu 
and the New Influenza (Swine flu) in 2009 

Background 

When the Bird Flu and the New Influenza (Swine Flu) reached Sweden, the media coverage of these 
flus increased. Nume 

rous questions of different types were asked quickly by the general public and many people started 
calling different authorities to get answers to their questions. MSB (previously SEMA) took on both 
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occasions the initiative to set up in collaboration with SOS Alarm an Information Service with the 
two main objectives, namely to: 

 answer as many questions from the citizens as possible 

 relieve the pressure on the authorities to allow them to work with their problems 

In both respects, the outcome of the Information Service was evaluated currently and followed up. 

 
 

Needs of the General Public 

Perhaps the most difficult task for a citizen who had questions about the influenza was to understand 
which authority is responsible for the issue. Sometimes the questions where of such a nature that 
collaboration between the competent authorities was essential to make it possible to provide appro-
priate and good answers to them. There was therefore a great need for a single common information 
number for the authorities, accessible to everyone regardless of which authority was competent in 
dealing with the issue. In addition, the requirement was that the information number was accessible 
and the expectation that answers were provided to the questions. 

The Authorities’ Needs 

To avoid overburdening each single authority with too many direct calls, the need for lessening the 
burden was a great. At the same time, the risk was significant that each authority was not quite sure 
which authority had the responsibility for answering a specific question. Furthermore, there was an 
important need for knowing what issues other authorities responded to and what answers they gave, 
as many issues could be relevant for more than one authority. 

This meant that the authorities generally had needs for both lessening of the pressure on them and 
coordination and collaboration. The ambition was therefore to establish a common, coordinated and 
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efficient approach in their relations with the citizens and to allow the authorities to use their re-
sources wisely as well as ensure a high quality of the Information Service. 

YouCall – call centre activities 

YouCall is a subsidiary of SOS Alarm with 70 % ownership of SOS Alarm and 30 % the municipal-
ity of Piteå. The company, which is located in Piteå, runs call center activities which consist in brief 
of YouCall being able to manage a telephone exchange and/or customer service at a distance. There 
are therefore considerable potentials for integration between the YouCall‟s system and that of the 
customer. At the same time, there are opportunities for YouCall to remotely operate directly in cus-
tomers‟ own systems, which YouCall regularly does for a number of its customers for instance SOS 
Alarm. A high security level of the outer shell protection and well established routines for access 
combined with a reserve supply of power and Service Level Agreements (SLA) covering all impor-
tant parts of the business guarantee a good and adequate security. 

Collaboration Methods 

To create a common information service for the authorities requires well established procedures and 
routines for some of the important forms of collaboration which MSB has elaborated. To begin with, 
the actors are needed to cover the issues that will or may arise must be identified. These actors may 
vary over time but those who were the most active during the two influenzas were MSB, the Swe-
dish Institute for Infectious Diseases Control, the National Board of Health and Welfare, the Medical 
Products Agency, the Swedish Work Environment Authority, the County Administrative Boards and 
the Swedish Association of Local Authorities and Regions (SKL). 

There is a need for a procedure for preparation of the issues by the relevant competent authority and 
these are dealt with by the whole collaboration group. It is necessary to consider in the group wheth-
er an issue is adequate and the answer complete or contradictory from another authority‟s perspec-
tive. In addition, new issues that are raised the whole time in the contact with citizens have to be 
dealt with and, finally, a routine is needed for removing the old issues that no longer are relevant. 
Collaboration in this way requires continuity and available expertise in each authority and the Call 
Centre, which is not simple, one of the difficulties has been to maintain continuity, for instance dur-
ing the holiday seasons. Mail addresses to the involved units instead of personal email addresses are 
also important to enable the collaboration group to function over time. 

Another important area for collaboration is to continually monitor what questions and to what extent 
these questions are asked and how the flu is expected to evolve. This collaboration serves two pur-
poses, primarily to see if the authorities need to improve their proactive dissemination of information 
in a certain area. The other purpose is to try to predict the work load on the communication centre in 
future periods which is a difficult but necessary. As the work load depends largely on the media‟s 
attention and reporting, it will vary considerably even under short periods. Fluctuations of 500 % in 
the same week are not uncommon and activities must be planned accordingly. 

Construction of the Frequently Asked Question(s) (FAQ) Database 

The Frequently Asked Question(s) (FAQ) database is built in two steps, the first step being taken 
before the service starts, when the authorities‟ collaboration group together tries to identify as many 
potential issues as possible that the public might raise. Answers to questions are elaborated in such a 
way that the answer can be read in dialogue with the caller, without being understood by the caller as 
being read aloud by the operator. This is very important as the call centre strictly follows the infor-
mation contained in the FAQ, and operators never make their own interpretations/translations of 
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what the authorities have prepared. It is important that callers are experiencing a high quality of the 
dialogue and providing this becomes part of the specific skills that operators must have. 

The second part of the building of the database starts when the service is provided and the public 
begins to ask questions. Then all the questions that no one could predict in advance will be asked. 
Often, the questions are relevant and now the database will be develop dynamically with questions 
and answers throughout the course of the influenza. The database contains the question, the prepared 
answer, information on which authority is responsible, how many times the question has been asked, 
at what times the question was asked and when the question was asked most recently. 

YouCall provides a flexible and secure quality system based on both the FAQ and case manage-
ment, in which great importance has been attached to the traceability and documentation of each 
individual case from the status of ”received” to informed citizen. 

Flow description of the answering process 

When somebody calls the information service, the caller is firstly notified that he or she has come to 
the Information Service for the influenza and can choose to receive information in English. If You-
Call does not reply immediately, then the caller receives information about his or her place in the 
queue, and an option to either remain in the queue or wait for a call. When YouCall takes the call 
then the questions are answered, in so far as the appropriate answers are available in the database. If 
a person asks a question that is not in the database, the reply is that the question will be transferred to 
the relevant competent authority and that the caller will hear from YouCall again when the answer is 
available. This will take a maximum of 48 hours. The caller will be asked to specify whether he or 
she wants to be called or contacted by e-mail when the answer to the question is available. 

When there is no answer to a question in the database is received, the question is sent to the relevant 
authority and a copy to the MSB. A response to the question is prepared and returned to YouCall 
which contacts the caller. The authority collaboration group simultaneously makes an assessment of 
the issue to determine if it is so relevant that it must be quality assured and added to the database. 
Quality assurance means that the issue is also linguistically processed so that both the question and 
response can be used broadly. All questions that are answered are not saved in the database which is 
the case if for instance it can be considered very unlikely that the question will be asked again. 

Quality Requirements and Monitoring 

Availability is the primary quality requirement. At least 80 % of the received calls must be answered 
within 30 seconds. The flow of calls, time for answering calls, lost calls and the length of calls are 
monitored continuous. The number of lost calls is extremely low. 

The next quality requirement is to measure how many callers get answers to their question directly 
during the call to YouCall. Some specific requirements are not stipulated but the measurements that 
are made continuously indicate that 96–98 % of the questions are answered directly. This result is a 
very good and due to the service that YouCall provides and the attention given by the authorities to 
providing good answers to the callers. 

The third quality requirement is that the caller gets an answer from the relevant competent authority 
within 48 hours to the questions that cannot be answered directly. On some occasions this ambition 
has not been sufficiently reached. Some differences have been found related to the capacities of the 
involved authorities can be found and this has made it difficult for them to always live up to the 
commitment to respond within 48 hours to new questions. 
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Outreach activities and more examples 

At the outbreak of the Bluetongue infection in the autumn of 2008, YouCall was used also for out-
reach activities by the authorities. The Swedish Board of Agriculture needed on this occasion a rapid 
identification of the livestock in a very large number of farms. The aim was to establish efficient 
logistics for the vaccination campaign to be carried out by the county veterinarians to limit the 
spreading of the infection. YouCall contacted some 6.500 farms in order to update the information 
on what types and numbers of animals there were, how to contact the farm, etc. 19,000 calls were 
needed in the course of a few weeks to update the data from these 6.500 farms. YouCall registered 
the new data directly for the Swedish Board of Agriculture which then did not have to contact any 
farms themselves. 

Another example occurred in November 2006 when an unknown radioactive substance was discov-
ered on two British Airways passenger planes which inter alia had had Stockholm Arlanda as a des-
tination. On the initiative of YouCall and SEMA, the Swedish Radiation Safety Authority (previous-
ly SSI) decided to immediately establish an information service to manage the information needs of 
passengers, relatives and health care centres. These centres wanted to know how to respond to pas-
sengers who had flown on these planes and now got in contact with the health centres. The National 
Board of Health and Welfare became involved as many questions quickly arose, for example preg-
nant women wondered if there was a danger to their foetuses. Relatives and passengers from the 
planes wondered, besides their own risk, if they could affect their families by carrying nuclear radia-
tion, etc. During this incident the information service was operational for four hours after the request 
from SSI. 

Economy 

The costs for operating a common information service encompasses the expenses for each involved 
authority for the working time spent and the costs of the communication centre. Staffing levels will 
vary dynamically up or down each month as the needs change. An estimation can be made of the 
costs for a team of approximately 22 communication centre operators, who are scheduled to work in 
shifts, and the associated work management and administration. This will amount to about 1.1 mil-
lion SEK per month based on past experiences. Such a team will be able to run a communication 
centre with up to 1.500 calls per 24 hours and maintaining expected service levels (80 % responses 
to calls within 30 seconds), provided that calls have a maximum length of three minutes on average. 
In practice, this means that call volumes should be between 500 and 1.500 calls per day to allow for 
the service standards to be maintained. 

At the start-up of the information service, there will be additional costs for the set of technology, 
telephony, database and recruitment. These costs are one-offs and the price will depend on the scale. 
Spare standby time during days that are not congested will be used for education and training pur-
poses. 

Conclusion 

Experiences indicate that a common information service for the authorities can be managed with 
high quality in their service to the general public. There are many benefits to be gained with such a 
service in the form of coordinated messages, good use of resources and high efficiency. The mission 
entails many complex processes and therefore involves problems in establishing the service as well 
as the need for making successive organizational adaption to cope with continuous long-term work. 
Most probably, both work procedures and the quality and economic performance will be improved 
further with more regular use of the service, when the volume of work is larger and in connection 
with longer missions including more stakeholders. The same technical infrastructure can then be 
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used again and the time for operational preparedness can be reduced. In summary, the common in-
formation service provides: 

 a coherent common site for crisis information, the public receives the same answer/information to 
important questions and global issues 

 a high level of availability enabling the public to get information around the clock and every and 
any day all the year 

 an overview of the information needs of the general public as well as continuous feedback to/from 
the concerned competent authority 

 traceability and documentation of each individual case 

 opportunities for also conducting rapid outreach missions 

The use of Social Media during the New Influenza (Swine Flu) 

In April 2009, there were still not many Swedish authorities that had started using the social media, 
only the Board of Agriculture, the Swedish National Heritage Board, one single rescue service and 
some municipalities and universities. Krisinformation.se started to put its news on Twitter on the 24 
April 2009 in order to disseminate the crisis information from Swedish authorities quicker and to 
more readers. 

Three days later, the first news about the New Influenza (Swine Flu) reached the media, both the 
traditional and the social media. Most Swedish people got then (as they still do) their information 
mainly from the TV, radio and newspapers, but the new media still played a major role for many 
people. Social media have two advantages compared to the traditional media, namely that they are 
fast – one does not any more have to wait for the evening news or tomorrow‟s daily paper to find out 
something – and above all they are social. There are quite simply other people to speak to, others to 
listen to before making one‟s decisions. It did not take many days before Twitter, Facebook, fora and 
blogs were flooded with questions and speculations concerning this illness and the vaccine. 

During the first months, the questions remained unanswered by the authorities, with the exception of 
the links to FAQs and similar sources which Krisinformation.se put on its Twitter channel. Many 
authorities (for example the Swedish Institute for Communicable Disease Control (SMI), the Medi-
cal Products Agency (MPA) and the National Board of Health and Welfare (SOS)) certainly used 
continuously their own websites for information, but most users of Internet never came as far as to 
look there and were probably not aware that the answers of the experts could be found there. Instead, 
they discussed with each other above all in the field for comments on the webpage of the evening 
paper Aftonbladet (aftonbladet.se), at large fora such as familjeliv.se (family life), in Facebook 
groups, on Twitter and in different blogs. The discussions were very lively and particular blogs and 
fora were created for debates concerning the illness and the vaccine. The types of discussions varied 
immensely, ranging from discussion about serious health issues, public economy and lifestyles to 
theories about conspiracies and horrifying pictures of the pandemic decease or the vaccine, or both, 
which could exterminate the population. Many people were worried that the vaccine was not suffi-
ciently tested or contained dangerous substances.  

It would have been very valuable if the relevant authorities had taken their responsibility and re-
sponded quickly with a focus on dialogue. If the public had been provided with the opportunity of 
asking questions to a credible and sensitive source at an early stage and received answers with 
nuances then much worry could most probably have been avoided. When the time came for getting 
vaccinated, it was discovered that many people were unwilling to take the injections, in particular 
young people. The National Board of Health and Welfare therefore decided to conduct a campaign 
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on Facebook and the visitors were encouraged in order to convince the doubtful to put a particular 
YES button on their own profile site to indicate that they were positive to being vaccinated. 

On the whole, many authorities started to wake up out of their sleep to a new media environment, a 
new platform for communication with the public. MSB‟s Head of Communication concluded that 
”the major challenge for the future, according to the strategic experts of the authorities, was the ques-
tion of how to handle the social media, which had a significant importance already during the Swine 
Flu influenza, had great importance for the gathering of information by young people. 

The authorities realized suddenly that they needed to supplement their normal channels with pres-
ence in the large social media and on the micro blogs. In no other place, the information is spread so 
quickly both the information which the authorities wish to convey and the information which is per-
haps completely wrong. 

But in general, action was taken at too late a stage in respect to the Swine Flu influenza and the ef-
forts that were made were not always well thought out or without support having gathered for them 
due to the hurry. The Facebook campaign of the Swedish Health and Welfare Board was therefore a 
failure, even if this campaign was given enormous attention in both traditional and new media. There 
were only 22 000 visitors and only 2 200 persons chose to show the YES button on their own profile 
site. The bad result may be due to a lack of knowledge of how social media work. The site did not 
have a personal character, did not allow any inter-activity, did not permit any others to give their 
opinion and were not founded on the interests of the users and their involvement. 

In a study from 2010, (Communication with very bad chances for success – a study of the authori-
ties‟ crisis communication efforts during the Swine Flu influenza on the Webb by Karolina Israels-
son & Madelene Häggroth, the Mid Sweden University, Sundsvall 8 January 2010) the authors write 
that ”organizations that create particular websites in crisis situations increase the possibility for 
achieving two way communication and interaction in their crisis communication. By using a website 
the organizations can themselves exercise influence on their crisis communication and, at the same 
time, they get the opportunity to invite the public and have a dialogue with them. By creating possi-
bilities for a dialogue, the organisation gets the opportunity to listen to what happens in its surround-
ings and will in this way be able to meet the questions which appear in a crisis. Social media pro-
vide, just as the organization‟s own website does, opportunities for direct contact with the receivers 
and improve the conditions for two way communication. The organizations can communicate with 
the public in a more efficient way and this gives an opportunity to reach a wider target group. By 
being present in the social media, the organisation can participate in the discussion and answer ques-
tions to prevent misunderstandings.” 

The study continues:”A problem which has been given attention is that the Swedish authorities no-
wadays know about and use social media, but many of them lack a deeper knowledge about the 
subject. This was the result of an inquiry made by the Swedish Public Employment Service concern-
ing authorities and their awareness of social media which was conducted in the summer of 2009. 
Even if many are more aware of the benefits of using social media in crisis communication, not all 
will know how to do so. The authorities responsible for the communication regarding the Swine Flu 
influenza have the task of informing Sweden about the crisis. The authorities must make use of ap-
propriate channels and be accessible in places where the public is seeking information and in this 
way be able to create an open dialogue. It is a duty for the authorities to meet the public in a crisis 
and try to mitigate the crisis but for this there must be resources available, time and involvement. 
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Experiences and introduction of an information 
number(s) 

 

Estonia 

Since a few years, there are practical experiences in Estonia of handling information numbers in a 
separate service, co-located with the 112 Emergency Call service or Emergency Response Centre 
(ERC). The service group numbers are thus managed by ERC and can be divided into the Emergen-
cy calls on 112, the fire and rescue services information and crisis communication information num-
ber 1524, the environment inspection number 1313 and the non emergency call number 1345 con-
nected to the local government services. The supportive assistance numbers allow better manage-
ment of non-operational calls and thus ease considerably the workload of 112. The current model for 
the issuing public warnings is for instance that the rescue officer in the lead on site calls ERC on 
number 1524 and is connected on 1524 to the Estonian National Broadcasting to inform citizens. 

The 1345 dispatcher service helps to solve problems involving municipal engineering issues such as 
electricity, water and sewage, heating systems, maintenance of streets and roads, etc. in the city of 
Tallinn and surounding municipalities with in all about 500 000 inhabitants. Citizens may also report 
any information about urgent matters or situations which need immediate intervention in public 
places. The problem is forwarded to the appropriate institution/company or alternatively the caller is 
connected with the necessary institution/company. Practical and integrated co-operation is estab-
lished between the State, local government, citizens and companies to solve and prevent both critical 
and non-critical accidents and problems. 

The 1313 environment information number is available for matters related to injured or dead ani-
mals, environment pollution, environment regulation violations and fish quota information. The 
1524 fire services information number‟s main functions are related to automated fire alarm systems, 
fire safety regulation info (how, when and where to make a fire), fireplaces, chimneys and heating 
systems safety and fire control and serving as an info channel between authorities and the public in 
the event of large emergencies. The 1345 number served as the main contact point in connection 
with a plane crash on the Ülemiste lake on 18 February 2010 and a bomb explosion in an apartment 
building in Tallinn on the 28 March 2010. The further development of the information and service 
numbers is under consideration. (This Estonian service is expected to be developed further and per-
haps even merge into a single information number. Also in other countries the introduction of a in-
formation number(s) to improve the 112 and crisis communication capacity can be expected or has 
already been initiated.) 

Sweden 

SOS Alarm proposed on 12 October 2009 to the Swedish Government that SOS Alarm in collabora-
tion with the Swedish Civil Contingencies Agency (MSB) should be given the task to investigate the 
feasibility of introducing an information number in support of crisis communication. In the view of 
SOS Alarm, such an initiative is partly about creating a way to strengthen crisis communication in 
society generally but also to lessen the burden on the emergency call number 112, on occasions 
when many people would otherwise use the emergency call number for seeking or providing infor-
mation of non-emergency nature. The issue is, among other things, mentioned in paragraph 3.18 of 
the new Emergency Call Service Agreement between the Swedish Government and SOS Alarm. 
One can distinguish two main types of events that require special handling, i.e. a slow course of 



46 

THE MASS CRISIS COMMUNICATION WITH THE PUBLIC PROJECT (MASSCRISCOM) 

 
 

events where there is time to organize crisis communications and on the other hand events with a 
short duration and quick turn of events. The question of a special information number has been pre-
viously raised by SOS Alarm based on the latter type of events. Events of similar nature have oc-
curred since then. 

In connection with a storm and very heavy rain in Southern Sweden in July 2007, there was a se-
rious mass-call situation. About 1.200 calls were made on the emergency call number 112 in the 
course of one hour in the evening of 5 July to the SOS Alarm Centre in Malmö. When the about 800 
recorded calls had been listened to, the evaluation showed that 90 % of the calls were about flooding 
problems only. Many of the callers were aware of the fact that 112 should not have been called but 
explained that they had no alternative. It is not possible to determine exactly how many callers only 
needed information. 

A minor earthquake that occurred in December 2008 also in Southern Sweden led to another mass-
call situation. According to an evaluation conducted in cooperation with Synovate, seven out of ten 
persons called 112 to get information on what had happened (earthquakes are extremely infrequent 
in Sweden) while one call in eighth was to report the incident or alarm the emergency services. The 
influenza epidemics in recent years provide concrete experiences of communicating with a large 
number of individuals in the course of events with a more lengthy duration. 

In the view of SOS Alarm, a joint number for the involved authorities can provide: 

 a single site for obtaining information, the public will receive the same answer/the same informa-
tion on important and common issues for the involved authorities 

 a high level of availability – the public can get information around the clock all days of the year 

 an overall picture of the public information needs with continuous feedback to the concerned au-
thority 

 traceability and documentation of each case 

 opportunities to also undertake rapid outreach mission 

SOS Alarm is working in close cooperation with MSB on the basis of their different roles in the 
preparedness of society to manage emergencies and crises. Further benefits can beyond any doubt be 
achieved through an increased coordination. A particular aspect is how society‟s communication 
needs in connection with crises can be met while at the same time the effective functioning of the 
emergency call number is ensured. On the basis of the SOS Alarm commitment in the Emergency 
Call Service Agreement and the recently gained experiences of crisis communication, SOS Alarm 
considers that it is of great value to proceed to investigate the feasibility of introducing an informa-
tion number in support of society‟s crisis communication which at the same time can lessen the bur-
den on the emergency call number 112 in situations with extreme pressures such as major incidents 
and infrastructure disruptions. 

The Swedish Government decided on 14 April 2010 to commission MSB, on the basis of the pro-
posal for how an alternative information number can be introduced which SOS Alarm presented on 
15 October 2009, to elaborate and present, in collaboration with SOS Alarm Sverige AB (SOS 
Alarm), the National Police Board and other stakeholders, a plan for how the introduction of a spe-
cial information number can be established. The plan was to define the content of the service, how 
the service supplements the contact number 11414 of the police and how it can be introduced. In the 
plan an appropriate division of responsibility for the development and management of the service 
should be described and motivated. The estimated costs for the introduction of the information num-
ber and its management and a proposal for how the service is to be financed should be presented. 
The proposal was presented, as was required by the Government, on the 1 October 2010. 
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MSB thus submitted the plan for how the introduction of a special information number can be estab-
lished to the Government. MSB recalled in the proposal its coordinating role of supporting other 
public authorities to enable coordinated decision-making and dissemination of information – cross-
sectoral consequence analysis and efficient use of public assets. MSB also assists the Government 
Offices with updated situation reports. The coordinating role is based on the principle of responsi-
bility which means that each competent authority maintains its responsibilities. The experiences 
from previous crises for instance the avian flu, the Eyjafjallajökull eruption and the influenza 
A(H1N1) were that peoples‟ needs for information were comprehensive, there were reasons for 
trying to influence behavior and to reduce anxiety and different authorities were responsible for pro-
viding information but the information messages needed to be coordinated. An information service 
for coordinated information to the public was therefore established. MSB gave support to responsi-
ble authorities to create coordinated FAQ:s and other information to the public. The information 
service to the public was organized by MSB in collaboration with SOS Alarm and this service ans-
wered thousands of questions from the public and thereby lessened the burden on the competent 
authorities. 

The conclusions in the plan for how the introduction of a special information number can be estab-
lished, which MSB was commissioned by the Swedish Government to present, concludes that there 
is a need for a special information service for major events and crises and there are benefits for so-
ciety to have an information number in combination with other communication channels. This im-
proves communication between agencies and the public but the work on information issues should 
be built on collaboration between authorities. The development within the information area is rapid 
and the communication behaviour changes constantly. 

MSB found that it is therefore important that the information number is seen as a part of an overall 
solution for the whole chain of communication in a serious incident, furthermore taking into account 
that people will also use their own channels of communication. The basic requirements are that the 
separate information number is permanent, will lessen the burden on 112 and be well known by the 
public. It should be able to provide current, confirmed and coordinated information, receive and 
compile information and transfer this to the responsible authorities and also pass on calls to other 
actors, when needed. The proposal from MSB is to continue the planning and preparation of the 
introduction in two steps which are to be finalized in the autumn 2012. 
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Crisis Communication Studies 

 

Estonian State Officials’ perceptions on crisis communication  
co-ordination 

The Estonian results regarding the Estonian State Officials‟ perceptions on crisis communication co-
ordination of the MASSCRISCOM survey have been presented by an Advisor in the Government 
Communications Unit of the Estonian State Chancellery. It was underlined that the public´s percep-
tion of the situation is the reality. Important for Estonia is to have fresh ideas on informing the public 
in emergency situations, reflect on the gaps in crisis communication from a crisis management point 
of view and compare MASSCRISCOM results with different surveys previously carried out in Esto-
nia (on risk communication; emergency calls; the public´s risk behavior, etc.) 

There were 47 respondents in Estonia to the Web-based questionnaire. The respondents were civil 
servants related to crisis management and/or communication and the results of the survey provided 
an impulse for new ideas and directions in crisis communication. There were a number of conclu-
sions connected to the great expectations on the 112, quick weather forecasts for timely crisis com-
munication, information from the public and dissemination of information to the public, cooperation 
with the social workers and the need for training. 

The 112 system is regarded as a two way information channel for providing help in difficult situa-
tions, not only providing the rescue and first aid response. The future options could be for 112 to 
concentrate on the first aid and rescue response and establish an additional communication centre for 
non-critical calls (a similar phone number could be introduced in Europe). There is a need for quick 
weather warnings and formulation of these so that they make sense for the general public, i.e. clear-
cut explanations of numbers in m/s and the warnings, including the impact on individuals and a cer-
tain region. 

Receiving information from the public is crucial for creating the context of the situation and a situa-
tion awareness. The options for the future could be the introduction of new channels or technical 
platforms for gathering information from the public and these could possibility be adapted to the 
social networks. The information will have to be adapted to different target groups (strategic and 
operational levels). 

A majority of the respondents (73 %) are more or less satisfied with channels used for disseminating 
information to the public (media, Web and sirens). Media and phone lines are vital information 
channels for the Estonian public during emergencies but Web sites are not especially used in urgent 
situations. Future options could be the use and combination of different channels and message for-
mats in urgent situations (SMS/cell broadcast, voice messages, face-to-face informing, phone lines, 
social networks, etc.). Awareness on how to reach and inform the disabled people – channels, mes-
sages and formats – should as a future option be improved by initiating cooperation with social 
workers and assistants to the disabled people. 

Continuous training is needed for raising awareness among the governmental agencies and enter-
prises responsible for informing the public to achieve impact and possibilities of exercising crisis 
communication, including as a future option-training in crisis communication – Web 2.0, mobile 
communication-based solutions, etc. 
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Summary of the perceptions on crisis communication of 
representatives of emergency and crisis management actors  

in Åland 

The important and pragmatic role that the Åland‟s Radio and TV plays, in particular how the local 
radio is used for emergency communication and providing information to the public, was clarified at 
a MASSCRISCOM seminar held in Mariehamn. It was furthermore underlined, in the discussion of 
the different possible solutions for providing information and warning the public, that it is necessary 
to have a holistic system in which the different elements and capabilities supplement each other. The 
solutions have to be adapted to the different needs in each situation that is faced and account must 
also be taken to the ability of the public to understand the content of the messages to be communi-
cated. 

A Web Inquiry was conducted by MASSCRISCOM in Åland on emergency and crisis communica-
tion experiences, and this summary reflects the main result based on information provided by 19 
representatives of different actors including authorities, the Red Cross and the Åland Radio and Tel-
evision. 

There is a clear understanding among the public in Åland that it is legitimate to call the 112 Emer-
gency Call Number primarily only in the event of an acute need for help from the public response 
units such as the ambulance and fire and rescue services and the police, but it is also accepted by 
many that this is also allowed when someone is in a difficult situation and does not know exactly 
what help is needed. An explanation for this is that it is necessary to take into account how small 
Åland is and that it is reason-able to have a somewhat wider scope for legitimate contacts than nor-
mal, including the need for seeking urgent advice, even though an emergency response is not re-
quired. The expectations of the public on the 112 Emergency Call Number are on a very high level 
but to maintain this the 112 operators need to be well trained to also handle appropriately calls which 
seem to be of the character mischief or lack of knowledge. 

On some occasions with extreme weather or natural disasters, the 112 Emergency Call Number has 
become overburdened and all persons requiring help have not been able to reach a 112 operator 
within the prescribed time limit. When there is no other channel provided for receiving the calls and 
the amount of people really needing help increases significantly, there is a need for at least having a 
sufficient capacity to be able to prioritize emergency calls. Most people will accept and realize that it 
is unavoidable that the service level sinks in extreme situations. Some do however not accept this 
and claim that maintaining the high level is necessary to ensure the credibility of the Emergency Call 
Number. 

The inquiry reflects the view that good routines must be in place to shorten the reaction time and 
provide the necessary capacity to be able to quickly start conducting mass crisis information. The 
level of service should be high, but it is at the same time recognized in the answers that it can take a 
little time to mobilize more personnel when something extreme occurs. It is felt necessary to be rea-
listic and accept that it is not possible to have a level of personnel that guarantees service under all 
conditions and adapted to directly handle the extreme burden on occasions which cannot be pre-
dicted. 

The chosen alternative must however according to views expressed require that extra resources can 
be called in immediately to avoid panic among the public. All calls for help should be received in 
order to prioritize those needing immediate help, and others should be contacted once sufficient 
resources have been mobilized. In disasters with a large amount of people needing help at the same 
time, the calls should be handled in accordance with a disaster plan through alternative channels and 
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information provided through radio, Internet, etc. to the public. An extra leadership group should be 
established to assist the call takers and also serve as a coordinator in such situations. 

A very clear majority finds it better to handle non-emergency calls through a separate national in-
formation number whereas some prefer to maintain 112 as the only number and instead increase its 
capacity. Many are in favour of having the responsibility for responding to these less urgent calls on 
regional level i.e. Åland. The best solution is considered to be a common national information num-
ber being handled in the same way as 112, i.e. on the regional level, with delegation to the local level 
combined with a certain obligation to report back. 

Different existing channels can cover the need for proving warnings and urgent information in Åland 
to the public in the event of a severe incident. The use of radio, TV, tyfons (sirens for outdoor warn-
ing) and Website is more or less sufficient but there have been some technical and linguistic prob-
lems related to dissemination by radio. Test broadcasting has not worked or the information has to a 
certain degree only been disseminated in Finnish. The service provided by the local radio and televi-
sion can be developed even further. In the countryside municipalities, the sirens are not sufficient or 
are not always possible to hear depending on their location and do not reach persons with impaired 
hearing. Cars that drive around with loud speakers on top and spread information are normally only 
used in cities. 

It is necessary to ensure that the adapted means for crisis communication function in practice. Dis-
semination of less urgent information to the public in a not so serious event can also be made 
through the existing channels and through local papers and the local radio in close collaboration. 
Reporting is made at an early stage on events that occur, and the local papers and the local radio 
contact the incident commander more or less immediately. All authorities could provide emergency 
information on the website of the alarm centre as well. 

Warnings to the public often generate a need for more information and the results of the question-
naire indicate that this need should be accommodated through supplementary information available 
at an indicated website address and an information number which can be called by the public. Such 
information should furthermore be disseminated through radio and television and provided by local 
actors in connection with the warning. 

 The Red Cross in Finland can mobilize quickly an information number which is manned by volun-
teers trained for the task. This proved to be a valuable service in connection with the shootings in a 
school at Kauhajoki and the shopping centre at Sello/Esbo. The Red Cross can also provide informa-
tion in person by knocking doors, etc. but the problem is that there is no organized public informa-
tion number. More than 10,000 people are estimated to be reached in Åland. The Red Cross provides 
general information on crisis communication in its courses on first help and so do the rescue services 
on different occasions such as the 112 day. Information concerning healthcare and its organisation 
and priorities for dealing with immediate needs for care in a disaster should reach the whole popula-
tion. 

Weather warnings come into practical use both privately and for work and they can provide a good 
awareness and basis for action, should this be needed. A problem is that they are not issued in Åland 
by the Finnish weather forecast service in the Swedish language, but on the other hand the Swedish 
SMHI reports for the Northern Baltic Sea and the Archipelago Sea are used instead. Besides Swe-
dish there is a certain need to be able to communicate with the public in particular in Finnish and 
English. Other language groups are increasing in numbers. Access to interpreters would be valuable. 

The need for being able to have particular specific weather warnings is considered to be large by a 
majority of responders. Under Åland conditions, it is at present felt to be not possible to rely on the 
authorities and institutions which are responsible for the providing weather forecasts and issuing 
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warnings for different weather conditions. Most people responding to the questionnaire are of the 
opinion that it would be valuable to be able to have weather warnings related to exceptionally high 
sea water levels, storms, etc. defined for a certain geographical area, for instance a municipality or a 
specific water course or area. 

Communication from the public related to disturbances in the public infrastructure, including elec-
tricity supply, fixed telecommunications, mobile telecommunications, the Internet, provision of 
drinking water and roads, and flooding, effects of storms, risks for infection, forest fires and needs 
for search and rescue at sea can be valuable for authorities to receive. Such communications do not 
have to go through 112. The public can also assist in assessing the damage, identifying the need for 
help and providing information about on-going response actions. 

The received and compiled information from the public will assist the authorities in creating a situa-
tion awareness and be made use of by the incident commander. When the information has been 
checked and confirmed, the information can be of help in identifying questions and preparing res-
ponses to be given by personnel in a communication centre to the public. A national information 
number, SMS/MMS, facsimile, e-mail and also websites, blogs and web formats should be available 
for reporting information about an event, but it is also important for the public to be able talk with a 
person who can ask or reply to follow-up questions. 

There is no specific experience at present in Åland besides that from the local media and the rescue 
services on how a large area can be reached within a reasonable time. Some situations with extreme 
weather conditions, wind, rain and snow, will cause problems. The specific professional groups for 
instance intervention commanders are reached quite well, and the means for achieving this are the 
Tetra communication system Virve, which has been in practical use for a number of years, as well as 
good local knowledge with regular collaboration in prevention work and planning. This also creates 
favourable conditions for reaching groups with particular needs (seeing impairment, handicapped, 
etc.). 

The public serves as an emergency channel and in some situations the public will call before the 
rescue commanders and police are informed. Massmedia are sometimes contacted first when unex-
pected events occur and the police and rescue services will then get the information from the Åland 
Radio and TV. 

Finally, it is suggested in some responses to the questionnaire that the authorities could improve their 
cooperation in mass crisis communication with voluntary organisations or the third sector. This 
could be achieved by conducting the planning for such situations in collaboration. Sometimes the 
feeling can be among the organisations that the authorities do not know that they can get help from 
organized and trained volunteers. It is also suggested that it would be valuable if even more cross 
border collaboration than at present is established as Åland is located “in-between”. Both Finnish 
and Swedish authorities should not forget Åland and that more use can be made of the local expe-
riences. One problem is that information coming from Finland is often in Finnish. More training and 
regular exercises are deemed necessary. 

An integrated research study on The patterns of receiving an  
                                     cultural experiences and 
information searching habits 

An integrated research study on the patterns of receiving and processing emergency information – 
cultural experiences and information searching habits was conducted by the Tartu University, Insti-
tute of journalism and communication. It was based on a case study with three focus groups and 
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retrospective interviews with people who had actually survived the storm and floods in Pärnu in 
2005, a ”laboratory” research of reactions of seven focus groups to simulated warnings of different 
types of threat (storm, chemical pollution, radiation) and a survey with standardised answers to the 
questions about possible behaviour strategies and preferred information sources in the times of crisis 
(radiation). Some patterns came out as a result of the factor analysis. 

The survey thus focused on the perception of crisis communication information by the citizens, who 
experienced real-life crisis events in Estonia. The survey also showed how people reacted to the 
crisis communication messages and which actions were taken by different social and age groups. 
The main results of the analysis of peoples‟ information seeking habits, reaction to the warning mes-
sages and behaviour (real and intended) in the crisis – a summary of these results are presented as an 
ANNEX – were based on the questions: 

 What warning message response strategies are utilized among the lay public? 

 Which factors support the response efficacy of the warning? 

 What are the barriers hindering the response efficacy of warning, especially the instructing informa-
tion? 

Another outcome was a discussion of the possibilities of strategic planning of pre-crisis communica-
tion. The first part of the discussion addressed the following: 

 Cognitive coping is used to make sense of the crisis situation and prepare for taking actions (Jin et 
al 2007, 2008). 

 Emotional coping with the crisis helps to overcome the fear, based on low certainty (Baker and 
Berenbaum 2007) 

 Crisis message should contain instructing information and (psychologically) adjusting information 
(Struges 2004) 

 Networking can be undertaken for looking for additional emotional support. Calling to acquain-
tances helps to adapt emotionally but during the process of networking the coping with the crisis is 
likely to transform to cognitive coping. 

 The process of obtaining information is itself important to prepare for cognitive and conative cop-
ing (taking actions). 

 
and led to the following suggestions: 

 Network communication should rather be encouraged by the communicating institutions, not pro-
hibited. 

 All workers in an organization, not just official spokespersons, should be trained for communica-
tion in crisis situations 

 People should be encouraged to talk with persons who do not follow the mass media regularly 
(grandparents, neighbours, etc.) 

 
The second part of the discussion addressed the following elements: 

 Conative strategy (Jin 2010) might be utilized when one can be expected to follow the instructing 
information given by institutions but also when one will rely on the first impulses for what action to 
take 

 Ignorance of the further information provided and institutional instructions given is likely to occur 
when a person feels high uncertainty about the threat and its low controllability by the institutions. 
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and led to the following suggestions: 

 Risk and pre-crisis communication can help people to evaluate a situation more adequately 

 Education on risks should be considered for a secondary network of experts – teachers, nurses, 
various volunteers, etc. – to whom the public may turn to collect additional information about 
threats (two-step- flow of communication). These experts can serve as opinion leaders in the two-
step communication model (Katz & Lazarsfeld). 

 
The question of a new paradigm in crisis communication would result in calls for decentralised crisis 
communication strategies (Falkheimer and Heide, 2010; Gilpin and Murphy, 2006; Tyler, 2005) i.e.: 

 a shift from technical action plans to the creation of pre-crisis strategic frameworks 

 a shift from the sender and central spokespersons to the public and networks of communicators 
using, in addition to the mass media, minority media and micro media and interpersonal meetings 

 not informing recipients but achieving that the public understands and can act on their own accord 

 new methods for preparing the crisis teams to act in the situation of indispensable ambiguity and 
uncertainty of the crisis situation and for encouraging managers to think differently 

 

When, how and why we are calling SOS? – A citizen’s perspective 
on the alarm feature 112 of the mobile communications landscape 

The study on When, how and why we are calling S S    A citizen‟s perspective on the alarm feature 
112 of the mobile communications landscape was part of the research project Crisis Communication 
in a Digital Age at the Örebro University. 

Background to the study 

The number of calls made to 112 has increased in recent years and about one half of all emergency 
calls come from mobile phones. Many people call ”just” to find out and get information about an 
event. This is an international phenomenon. Explanations of the increase are the evolvement of mo-
bile telephony, a considerable faith in the alarm function and a lack of alternative phone numbers for 
getting information. 

According to SOS Alarm, the mobile calls to 112 are about half of all emergency calls that reach 
SOS Alarm. The amount and nature of calls received during the recent storms and rain storms in 
Sweden raised the issue of introducing a special information number for the public alongside the 
emergency number 112. In the earthquake in December 2008 in Southern Sweden (4.7 on the Rich-
ter scale), SOS Alarm received two thousand calls to 112 in one hour, whereof very few callers were 
in need of emergency aid, but only wanted to know what had happened. Up to 90 % of calls to the 
112 related to the storms were considered to be non-urgent matters. 

Historically, calls to the emergency numbers 90 000 (until 1 July 1996) and thereafter to the com-
mon EU emergency number 112 had been related to very urgent emergency situations, as reinforced 
by regular public information campaigns aimed at members of society. But why have we nowadays 
become more inclined to contact 112 earlier, and what are the explanations for this behaviour? Are 
the answers to be found in the development of mobile telephony and the subsequent new patterns of 
communication – or are there other alternative and parallel explanatory factors? 

The increase of calls to the emergency numbers is not just a Swedish phenomenon. In recent years, 
the so-called non-urgent emergency calls in Britain to summon an ambulance escalated in a proble-
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matic way (Widiatmoko et al 2008). Already in the 1980s and 1990s, the load increased very quickly 
on the North American emergency number for police, 911. At the 911 Centre in California, the 
number of calls from mobile phones for example increased from about 13,000 in the year 1985 to 
about 516,000 in the year 1995. At the end of the 1990s, the North American call centres received in 
all 270,000 calls each day, of which about 80 % were considered to be of non-emergency nature. 
The explanations of the National Emergency Number Association (NENA) in North America to the 
increased number of U.S. calls at the end of the 1990s are: 

1. increased opportunities offered by mobile telephony to gather information and report incidents 

2. irresponsible actions by other public bodies, in parallel with increased confidence and trust in the 
police force 

3. lack of alternative phone numbers to contact the police with calls that do not have an emergency 
nature (National Institute of Justice 2005) 

 
Much research has been conducted about the organisation of the alarm function and its technical 
communication systems as well as the linguistic interaction and understanding between caller and 
SOS operator. There is less research about the individual citizen‟s view of emergency calls. Histori-
cally, the focus in research into crisis communication has rarely been on ”the citizen”, ”the individu-
al” and/or ”the public”, etc.  

In Sweden, the knowledge is not particularly great about how the new wireless communication facil-
ities may have changed the citizen‟s expectations for community services in risk, crisis and disaster 
situations of emergency nature. The research on Swedish conditions for emergency calls to 112 have 
so far mainly dealt with other important aspects of linguistic interaction and understanding between 
callers and emergency call operators (see for example Cromdal et al 2008, Persson-Thunqvist et al 
2008) and work conducted by SOS Alarm in large great social crises and disasters such as the Esto-
nia disaster (see e.g. Larsson & Nohrstedt 1996).  

This study therefore instead explores more deeply citizens possibly changing perceptions and expec-
tations of society‟s alarm functions in the light of the increasingly more mobile media landscape, 
rather than the linguistic work in the handling of emergency calls or the organisation of SOS Alarm. 
It is hoped that in this way to find possible explanations for the increased call load at the Public Safe-
ty Answering Points (PSAPs). 

The communications technology development proceeds and the resulting parallel social, cultural and 
organizational change and new opportunities for emergency and crisis communications. One effect 
is the emergence of new opportunities for contact patterns between helping authorities/institutions 
and individual citizens in distress and emergency situations such as SMS, MMS and micro-blog 
functionality is useful in emergency communications (see eg Jaeger et al 2007; Laituri & Kodrich 
2008; Samarajiva 2005, Sutton 2008). Communication technologies are obvious, but in an emergen-
cy, however, communication always proceeds from the individual citizen‟s needs and desires, rather 
than on technology to streamline the potential, if communication is to persuade to become social 
betterment. 

The study focuses on the citizen‟s beliefs and expectations surrounding community alarm functions. 
The study examines how citizens perceive and experience the alarm function, that is, when, how and 
why we call 112. In practice, for example, about how and in what situations the citizen believes and 
perceives them to be able to contact 112 and to be reached, for example, by different types of societ-
al warning messages. 
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To access the citizens‟ deeper emotions, reasoning and reactions related to society‟s alarm functions 
are used, a qualitative research method, in the form of group interviews, is used in the study. Issues 
relating to citizen‟s views on society‟s alarm functions, questions about how the citizens want to be 
contacted and responded to and possibilities for the citizen be able to communicate with authorities 
and other relevant services in crisis and/or an emergency, may seem simple and obvious, but are in 
fact quite complex. The qualitative interview method chosen should give the study results depth 
rather being generalized. The group interview form provided an opportunity for the interviewees to 
help each other to remember events, illustrate, explain and develop reasoning. 

The aims of the study 

The overarching aim of the study was to investigate and find out why the citizens have become more 
inclined than before to contact the emergency number 112, and the underlying aim was to present 
proposals for important reflections for those with responsibility for developing the ability of society 
to manage a crisis in general, as well as emergency communication in particular. To understand the 
citizens, it is necessary to understand the present society. Communication patterns and reasons to use 
mobiles have changed. The study focused on these research questions: 

4. In which situations do citizens today feel that it is legitimate to contact society‟s alarm functions? 

5. What expectations do citizens today have of society‟s alarm functions? 

6. What are the expectations of citizens today of the opportunities to make contact and communi-
cate with society‟s alarm functions in the future? 

The outcome of the study 

The attitude to the mobile phone as a lifeline was among young people that younger people have 
their mobile phone always with them and a situation-based organisation of life and that the mobile 
phone therefore provides a form of security for them. Among older people the attitude was that they 
prefer to avoid being constantly contactable, only take the mobile phone along when the security 
aspect is tangible and are conscious to the use of mobile phone for security. 

There is a relatively consistent (theoretical) view of the legitimate contact situation and in practice a 
broad interpretative horizon for what is considered in reality to be an urgent alarm status of the right 
scale, for example, can you call to raise an alarm preventively? A major, serious event is required to 
entitle a caller to phone 112 but there is a strong faith in the ability of the institution to provide help 
and advice when you yourself find it difficult to determine the level of seriousness. A phone call 
reduces the personal dilemma in the decision-making process! Access to mobile technology com-
bined with greater concern, individualism, etc. presumably leads to a greater number of calls – with-
out the individual‟s view of what legitimizes a call having been changed. 

There are very high expectations of the emergency number 112 related primarily to the personal, 
calming and guiding encounter with the SOS operator. There is a high degree of faith that the opera-
tor will be able to determine the need for help and provide emotional support and awareness that the 
capacity at 112 is not always sufficient. However, there are doubts for the future about Information 
Communication Technology (ICT) in urgent emergency communication. 
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Some reflections are made in the study on the preparedness for alarm and emergency communica-
tion: 

 The reason for the calls can be found in broader changes in society, such as an increasingly mobile 
communication society, a higher perception of threat and risk and many other changed social fea-
tures. 

 There are several positive benefits of an alternative emergency number reducing the load on 112 
but also potential negative effects, such as, citizens already find it difficult to keep track of the range 
of different service numbers, ambivalence about which number to choose will increase and greater 
demands may be made on SOS operators. 

 What happens, when Information Communication Technology‟s (ICT) ability comes up against the 
physical conditions facing for example the emergency measures initiated by SOS Alarm, to the 
good faith that has been built up in the activities of SOS Alarm? 

 The effect might be divided into two, either we (1) live in a society that is better equipped to help 
citizens or we (2) live in a society that is becoming more dangerous and unsettled, and where we 
are in greater need of emergency assistance.  

 Despite the development of potentially more efficient communication technology systems for crisis 
communication, the core of emergency communication remains in the language and the dialog be-
tween the caller and the SOS operator. 

 Is it perhaps those with little faith in society and their fellow citizens who are making the non-
emergency calls? 

Afterword 

The mobile technology is due to its nature assumed to steer society towards a safer, more efficient 
and faster emergency communication. Lessons from the Tsunami, Hurricane Katrina and many oth-
er incidents also show how the emergency response has improved, thanks to the affected people 
having access to mobile telephony. Obviously, despite the improved choices offered by mobile 
communication technology in this context, the personal conversation between the citizen and the 
SOS operator will remain the core of the acute emergency communication. 

The mobile communication technology development does not seem to diminish the role of the per-
sonal call, but rather reinforce its central role. It is probably not the level of communication technol-
ogy development for emergency communication that will in the future limit the ability of society in 
the area. Rather, crucial will be the skill of the SOS operators who will be responsible for the impor-
tant human performance of the system and meet the increasing volume of incoming phone calls with 
the expected advice, assessments and dispatching the appropriate response action. The SOS operator 
must now deal with and have an understanding of the system‟s solutions and their increased amount 
of choices offered (both for themselves as for the individual citizen). The operator‟s ability to inte-
ract linguistically with the caller however remains or even becomes more important than previously. 
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Studies of literature and research reports within the field of the 
project’s scope in collaboration with Jonas Landgren, Ph. D. 

specialized in Public Safety at the Victoria Institute in Gothenburg 

Emergency Alerts and Warnings to mobile phones 

Since the mid twentieth century, governments have used a range of technologies such as sirens, ra-
dio, and television to deliver warnings to citizens. Over the past few years, the adoption rate of mo-
bile phone use has resulted in new possibilities for messaging systems as a complement to existing 
emergency notification systems. The focus on mobile phone oriented systems is an effect of the new 
possibilities to use the location of the users (Adoulat et al, 2007). According to an overview, listed 
below, by Adoulat et al (2007) there are two primary global mechanisms that can be used to provide 
location based services for emergency notification to citizens, namely SMS and Cell Broadcast-ing. 

SMS 

SMS offers virtual guarantee for message delivery to its destination (European Tele-communications 
Standards Institute, 2006). In case of an unavailable network coverage or temporary failure, the mes-
sage is stored in the Short Message Service Centre (SMSC) network component and delivered when 
the destination becomes available. The message will also be delivered if the mobile handset is en-
gaged with a voice and/or data activity. SMS messages do not consume much bandwidth although 
the network might become overloaded if an immense number of SMS messages and/or phone calls 
have been initiated simultaneously. Delays can occur and may result in delivery failure, especially 
during emergencies and disasters time. SMS does not provide any geo-specific location information 
by itself. Such information like cell ID must be obtained from other resources by mobile service 
provider. However, SMS does have the potential to be used in location-based emergency services. 
Mass SMS messages can be directed to specific mobile numbers when they have been identified to 
exist in designated areas. 

CELL Broadcasting 

Cell broadcasting technology is a service delivered by mobile providers where uniform text messag-
es are broadcast indiscriminately to all mobile handsets in a specific geographic area. The messages 
could be broadcast to all towers in a carrier network covering a whole country or to a specific cell 
covered by a single tower. Cell broadcast service (CBS) has not been widely adopted in commercial 
applications. Unlike SMS, the nature of CBS does not allow for two-way interactive communica-
tion. 

CBS is conveyed on dedicated channels by using a fraction of the bandwidth that is normally used 
for mobile phone calls and SMS text messages. Therefore, it will not place additional demand on 
carrier resources or suffer any degradation when network becomes highly congested during emer-
gency incidents or calamity events (CellCast Communications, 2006). CBS can broadcast Multi-
language on multiple channels simultaneously. Because it is a broadcasting service, there is no way 
to know the number of people who will receive it. 

Security and Privacy Concerns: There are no guarantees that spammers would not be able to control 
the broadcast. Concerns from legal liability in case of hoaxes and false alarms arise as well. There-
fore, in The Netherlands and South Korea the cell broadcasting is restricted by law to government 
agencies and only authorities can send warning messages (O‟Brien, 2006). 
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Findings from global studies of location based services  
(Adoulat et al, 2007) 

The case excerpts below are from a study by Adoulat et al (2007) and based on the result of their 
survey of news and media resources about broadcasting services for location-based services for 
emergency response. 

Relief fears after a massive power failure in Italy: On 28 September 2003, a massive 
blackout hit Italy, leaving nearly 57 million people in the dark. Around 17 percent of 
Italy‟s electricity is imported from its neighbors. The failure began in Switzerland and 
involved France, Austria, then Italy. Rail and air traffic faced interruptions with most 
of the emergency phone lines jammed. Three people were killed as a direct result of the 
power failure. The failure coincided with a cultural festival in the capital Rome with 
more than a million people located out of doors that night. During the blackout, people 
were forced to leave shopping centers and stores for security reasons. Many people 
found themselves in the streets with rain starting to fall. About 12,000 people took re-
fuge in Rome‟s subway stations and 30,000 others were stranded on 110 trains. People 
started to panic as many of them did not have any kind of information about the inci-
dent. With no electricity, conventional notification channels were useless. Therefore, 
the Civil Protection Agency (CPA) with the cooperation of mobile carriers targeted 
every mobile handset in metropolitan Rome and successfully sent SMS messages to all 
mobile phones in Rome informing people (Povoledo, 2003). 

Lightning risk alert system in Singapore: Starting in 2007, Singapore deployed an 
early warning system as a part of the “lightning risk alert system”. Singapore as a 
country has one of the highest rates of lightning activities in the world with an average 
of 166 days of thunderstorms and almost 187 days of lightning a year. The system bas-
ically tracks and monitors 400 predefined geographical locations. If there is high pos-
sibility for lightning activity in a specific location it will initiate warning messages to 
schools in the targeted areas. A school principal will receive the SMS message that in-
cludes information such as the beginning and duration of high lightning risk situations. 
Messages are also sent if the warning is cancelled. Chemical companies that have sub-
scribed to the service also get the same message content. The initiative is controlled by 
National Environment Agency and the Ministry of Education (Mulchand, 2007). 

Warning system for impending disasters in New Zealand: In 2007, New Zealand 
started a new warning system providing mobile phone users in perilous areas with free 
live text updates about pending emergencies. The system sends alert messages in 
emergencies that include lahars, major flooding, Tsunami, or other natural or man-
made disasters. The system explicitly requires the registration of any citizen who wants 
to use it. Registration can be done by texting the word OPTNNCD to a specific num-
ber. Citizens can also register by completing a permission form available from the re-
gional councils‟ websites. Only users who have already subscribed and happen to 
coincide in danger areas would receive warning messages. A user can unsubscribe an-
ytime. The service is free and the regions‟ Civil Defence Emergency Management 
Group (CDEM) which has the authority over the project will bear the cost of each SMS 
that will be delivered by OPTN Ltd mobile network provider (New Zealand Press As-
sociation, 2007). 

Tsunami Disaster in Sri Lanka: When the Tsunami disaster hit Asia on December 26, 
2004, Dialog GSM, a mobile service provider, used location-based cell broadcasting 
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technology to provide ongoing updates and emergency information to its subscribers 
along the coasts of Sri Lanka. The information included coming waves, brief news re-
ports, hospital help lines and supply distribution centres. The company has been using 
mobile cell broadcasting for advertising and commercial purposes. The solution is 
based on Celltick Proprietary LiveScreen technology. During and after the events that 
followed the cataclysm, the system has been used to disseminate CBS emergency alerts 
messages to relevant areas under the provision of the Ministry of Disaster Manage-
ment and Human Rights. While other communication systems like voice calls and SMS 
collapsed, CBS has proven to be a great success in delivering ongoing emergency 
alerts. The network as a whole suffered extreme traffic overload because millions of 
people tried to call or send SMS messages. Contrary to phone calls and short message 
service, CBS does not virtually consume any bandwidth (Writer, 2005). 

Early Warning Location-Based Alert System in Australia: Australia has recently 
started to test its national mobile alert system. Tests have been done in Western Aus-
tralia and Victoria to warn people about bushfires. The Victorian state government ac-
companied with Telstra partnership and with the cooperation of Emergency Manage-
ment Australia (EMA) has successfully tested a trial emergency alert system that simul-
taneously telephoned every landline in a specific area. Victoria State will initiate a 
mobile emergency alerting system that will be able to send SMS alert messages and 
emails to people in specific areas in case of natural disasters or emergencies (Dunn 
and Collier, 2007). Another similar system will be introduced in New South Wales 
(NSW). The system sends SMS warnings and emergency information in the case of ter-
rorist acts or natural disasters to all mobile users in suspected or endangered area. 
The information will include details like evacuation procedures, advices in case of 
bushfires, alternative routes, etc. The system is expected to operate with all mobile ser-
vice providers. (The Australian, 2007). Both systems in NSW and VIC are supposed to 
function in 2007. 

Implications: 

Avoid services that require sign-up 

There are significant negative aspects of requiring sign-up for being able to receive an emergency 
notification. Such solutions do not get the required adoption scale in order to provide complete popu-
lation coverage. 

SMS is suitable if we find a way to obtain cell-id´s. 

SMS is the most generic solution that also allows for two-way communication capabilities, e.g. send 
and then receive a response. However, SMS does not include any location specific capabilities. In-
formation about which mobile phone that is located in a specific area must be provided by the mo-
bile service providers. The delivery of an SMS could be affected by network overload and therefore 
be delayed for a shorter or longer period of time. 

CBS is good if the need of reply via the same message is of less importance 

Cell Broadcast Services (CBS) provides multi-language support but lacks features to verify the 
amount of messages received. However, there are no two-way communication capabilities in CBS. 
Operators must agree to use the CBS functionality of their network-infrastructure. 
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Robustness of the distribution channel 

According to the findings from the tsunami case, CBS is a more robust distribution channel com-
pared to the traditional SMS-service. In cases where the mobile network will be overloaded, CBS-
distributed alerts will only consume a very limited bandwidth. 

Successful use of sending alerts to specific areas 

As shown in the New Zealand case and Australian case, there are already solutions in use where 
alerts are sent to specific geographical areas. These studies show that geographically specific alerts 
are feasible. 

General privacy concerns might decrease the acceptance 

For all Location Based Services, there are privacy concerns that should not be underestimated. Ac-
cording to Morris (2002), many users are worried to reveal mobile location information. 

Multiple Channel and Social Media Crisis Communication by Anna 
Toss, Devel-opment Expert, Swedish Civil Contingencies Agency 
(MSB), and Jonas Landgren, Ph. D. specialized in Public Safety at 
the Victoria Institute in Gothenburg 

Crisis management has the aim of mitigating and minimizing the consequences of crises and disrup-
tions of society. Efficient communication is a condition for the execution of professional crisis man-
agement. This communication is important for both authorities and the general public as well as in 
the dialogue between authorities and the public. The rapid development in recent years of communi-
cation through Internet services has led to the establishment of social media as a separate and vital 
form of communication which has pr 

“Social media are media for social interaction, using highly accessible and scalable 
communication techniques. Social media is the use of web-based and mobile technolo-
gies to turn communication into interactive dialogue.” – wikipedia.org 

The competent authorities, that are expected to have a capacity for exercising a crisis management 
leadership, should elaborate strategies for making use of social media in events with multiple dam-
age and mass crisis communication situations. These strategies should include specific activities to 
make use of the opportunities that social media have in respect to the ability of authorities to 

 disseminate information and influence the course of events 

 gather information and provide the basis for a social media based situation awareness 

 intensify the processes for dialogue with the public or specific groups with the aim of minimizing 
uncertainties and reducing the risk for misunderstanding  

People have from time immemorial had a need for information but also for discussing the informa-
tion and becoming involved. Social media have replaced market-place meetings. By using Internet 
and mobile telephones, all people can make their voices heard and contribute to societal processes 
and resolving problems. 

When authorities are entering the ”online society”, the traditional way of providing information from 
the authorities to the public must be supplemented with a channel from the public to the authority 
and perhaps also methods for listening to the communication between members of the public. 
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Social media are not an additional website or only another channel for disseminating information. 
What is essential for the transmitter or authority is to create sustainable relations, to be interesting 
and to be interested in getting information and to permit dialogue. An attitude which promotes trans-
parency, discussion and interaction is furthermore needed. Social media must always emanate from 
the grass root level perspective and anyone wishing to inform must have a personal message and 
take into account what is of interest for the public. 

Social media lead to a need for many authorities to radically reconsider their attitude to the public as 
receiver of their information and the public as having to be informed. In social media, the hierarchic 
structures are less evident and all participants in the communication are on the same level, with the 
same rights and opportunity of taking responsibility. 

Crowd sourcing – when many people take responsibility for resolving 
problems 

Internet in general but social media in particular permit the public to be creative and take responsibil-
ity on its own. This is particularly clear when social media are used for crisis information. 

A good example of this is the English programmer Ben Marsh: When there was an exceptional 
amount of snow in England in December 2009, the whole country was paralyzed. Marsh pro-
grammed a map which indicated the amount of snow in different places and which was created on 
the basis of contributions of observations from the public. People everywhere in England provided 
information using their computers or mobile telephones and twittered their postal code and how 
much snow that had fallen in their surroundings, using a scale of 0–10. These data were transferred 
to a Google map of England, which in this way became a real time crisis snow map. 

The Marsh example and the crisis snow map that was created indicate how information and functio-
nality can be combined in new ways to create specific applications. To use and compile information 
and functionality from several different independent sources, programmes, etc. in this way is called 
to make a mash up. The example of the snow maps demonstrates another important aspect in rela-
tion to social media which is the opportunity provided for a large number of individuals, without any 
expressed coordination, to establish together a considerable capacity for reporting specific informa-
tion. When many people contribute to resolving a problem or compiling facts is called crowd sourcing. 

The Swedish Meteorological and Hydrological Institute (SMHI) has also taken advantage of the 
public in the weather reporting and introduced in June 2010 the website Folkets Väder temperature 
to the thickness of the ice and algae bloom and also send pictures and have a discussion with other 
people interested in the weather. 

Another well-known example of efficient crowd sourcing is Ushahidi. The elections in 2007 in 
Kenya were violent and bloody and there was electoral rigging. Four Kenyans invented a way for 
people to report cheating and violence by sending text and photos with the mobile phone to a web-
site and built the website on a mash up of SMS, MMS and Google maps. Both the website and the 
software were developed in three days and were given the name ushahidi, which is Swahili for tes-
timony. In many countries where people do not have computers and Internet in their homes, the 
mobile phone has instead partly replaced the need for connection to Internet with the computer. 

Ushahidi has been used in numerous other similar situations after the elections in Kenya, for exam-
ple to monitor the elections in Mexico and India, to gather reports from eye witnesses in Gaza and to 
localize where help was needed best after the earthquakes in Haiti and Chile as well as to report on 
blocked roads in the snow and winter storms in Washington DC. The latest service is Huduma, 
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which permits people in Kenya to report to the authorities when the public services do not function, for 
example bad or non-existing health care, closed schools, civil servants who are not accessible, etc. 

Examples of collaboration between authorities and the public regarding 
information exchange: 

Co-fast Lower Severn Community Flood Education Network started as a research project in which 
the inhabitants of Lower Severn in the United Kingdom were asked to share pictures and films from 
present and earlier days of watercourse in their area. These pictures were gathered using the Web 2.0 
technologies like in the video network Vimeo and the photo network Flickr and a blog to encourage 
communities to add their own resources to the archive whether stories or photos with the aim of 
providing a basis for measurements of the water-level and how this had an influence on the inhabi-
tants of Lower Severn. There is also the opportunity to comment on the resources already posted. 
The project is at present being developed into an early warning system through which the local inha-
bitants can with reference to the old pictures assess if the water-levels are rising or sinking signifi-
cantly http://insight.glos.ac.uk/TLI/ACTIVITIES/CO-AST/SEVERNFLOODS/Pages/default.aspx. 

The Red Cross (The International Red Cross and Red Crescent Movement) has a twitter channel 
called Safe and well and in the event of a disaster survivors can twitter a message that they are safe 
through this channel. The Red Cross forwards the message to the organisation‟s website to facilitate for 
relatives to find the information (http://twitter.com/#!/safeandwell). 

Firemash is a collaboration regarding firefighting between the NSW Rural Fire Service and the in-
habitants in New South Wales in Australia. Both parties report on where fires have been observed 
and where there is firefighting going on (http://www.firemash.com). 

Community Rivers is an Australian joint voluntary and public project with the objective of protecting 
floods, rivers, streams, swamps, etc. Volunteers send observations of the watercourses‟ conditions to 
a database which can localize the origin of the information 
(http://www.communityrivers.org.au/siteresultsb.php?state=QLD). 

HealthMap is an information system for early detection of disease and global out-brakes of infec-
tious illnesses or disease. Facts about HealthMap are available at the World Health Organisation 
(WHO) or other health authorities, but also at Google Zeitgeist (http://www.healthmap.org/en/). 

SMSlivräddare (SMSlifesaver) is a research project with the aim of increasing survival from cardiac 
insufficiency in Stockholm, conducted by Södersjukhuset (Stockholm South General Hospital) and 
Karolinska Institutet – a medical university. Mobile positioning technology (geographic positioning 
of mobile telephones) is used to identify and quickly dispatch life savers outside the hospital with 
knowledge in the field of heart and lung lifesaving. When there is a call to the 112 emergency call 
number service, the geographic position of the caller is defined. If there is suspicion of cardiac insuf-
ficiency, the operator activates a positioning system which positions the mobile telephone users 
involved in the service SMSlifesaver and if such a user is close to the site of the cardiac insufficiency 
then this lifesaver is dispatched through his mobile telephone. An ambulance and the rescue services 
are dispatched simultaneously. The plans are to extend the geographical area of the project 
(http://www.smslivraddare.se/). 

Person Finder is a database for missing persons, searching a relative or reporting information about 
a person (that you are alive). This database was created by voluntary Google programmers in con-
nection with the earthquake 2010 in Haiti and has also been used in the earthquakes in Chile and 
Yushu and the floodings in Pakistan, the earthquake in New Zealand and the recent earthquake out-
side the East Coast of Japan (http://person-finder.appspot.com). 

http://insight.glos.ac.uk/TLI/ACTIVITIES/CO-AST/SEVERNFLOODS/Pages/default.aspx
http://twitter.com/%23!/safeandwell
http://www.firemash.com/
(http:/www.communityrivers.org.au/siteresultsb.php?state=QLD
http://www.healthmap.org/en/
http://www.smslivraddare.se/
http://person-finder.appspot.com/
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Dialogue creates credibility 

In the event of a crisis, it is of utmost importance that as many people as possible are provided with 
the best available information as quickly as possible. In this context social media play a certain role 
nowadays, even if traditional media such as TV, radio and the press, in particular with its new home 
on Internet, still have a much greater impact. 

But the spreading of information through social media is very fast. The websites, newsletters and 
information numbers of the authorities are, in comparison with social media, nowhere near their 
possibilities of disseminating crisis information speedily and efficiently. The public discussion in 
social media does not only fill the role of a ”grass fire”. Twitter, Facebook, CrowdVoice and other 
similar services can definitely contribute to reaching people who otherwise would not receive the 
information equally fast, but their most important role is rather to provide opportunities for a dialo-
gue. This implies that that the individual can himself make his voice heard and get possibilities to 
listen to the opinions of others, enabling him to make his own decisions himself which will be felt to 
be more satisfactory. 

The Swedish Defence Research Agency (FOI) decided last year to start a Facebook group but this 
function for dialogue was closed as FOI was afraid of getting many ”not wanted comments”. The 
FOI website became mute and really just another notice-board. Nine months later a successor has 
been introduced but very few are aware of FOI being on Facebook. The FOI investment in Facebook 
is furthermore extremely unclear and to a great extent a failure as FOI has no understanding of how 
social media work and can be used to create contacts and establish relations. 

The Swedish Armed Forces (FM) started at more or less the same time as FOI their Facebook group 
which allows comments to be made. It now has more than 7700 participants and page after page 
with questions and answers. The position of FM is that critical comments are welcome on Facebook 
as this provides an opportunity for answering the questions and perhaps clearing up misunderstand-
ings. A typical dialogue can look like this: 

Samir I would very much like to do military service but was not accepted due to a knee 
injury, I was not even offered an examination of my health. I have now exercised my 
knee quite a lot and wish to apply for entry into the service. Where can I do this? 

FM Hello Samir, even if you have not been accepted on an earlier occasion to the mili-
tary service training, you can apply for entry in the normal way. In connection with the 
tests for entry a new medical examination will be made. 

Frequently, there are other persons who answer the questions, which will make it unnecessary for 
FM to provide further responses. 

Transparency is more important than which tools are used for communication 

Many more authorities should follow the example of FM, the Swedish Meteorological and Hydro-
logical Institute (SMHI) and many municipalities and become active participants in the social media. 
This provides a unique opportunity for letting people have insight and take responsibility and for 
receiving information and opinions and creating credibility. When a relationship has been estab-
lished, the opportunities will increase for having a far greater impact from important messages in a 
crisis. A society, in which many people have a personal relationship with the authorities, have a 
greater credibility for these, are able to put reasonable requirements and understand their own re-
sponsibility, is a society with a greater power of resilience and ability to recover. 
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It is not important which tools are used – Facebook, YouTube, Twitter or other programmes – and 
the pages which are popular to-day may have disappeared in half a year. Neither are the formal rules 
important – for example how often the employees of an authority are allowed to Twitter or to what 
extent they are obliged to register their Tweets. Most important is to have the courage to take the 
first step towards communicating with the public and be attentive, interested and open. 

Besides the challenge in being open for dialogue, there are two other problems, seemingly difficult 
to handle, which often collide with the wish of authorities for starting or increasing their use of social 
media. The primary problem is that social media are not understood by many decision makers to be 
reliable and that it becomes strange if an authority participates in social media, in which also many 
every-day and trivial issues are discussed. 

The belief that for instance Facebook and Twitter are social media with a less reliable image will in 
the long run be eliminated completely as more and more protest movements around the world (most 
recently North Africa and the Middle East) demonstrate continuously that communication media can 
play a role of life or death. The closing of the access to social media, which some regimes have done 
with the aim of limiting information and communication in connection with protest actions, indicates 
with all desirable clarity the force which the media allows makes possible to exercise. 

Old problems, new solutions 

The other major problem is how to handle undesired comments, obvious errors, deliberate disinfor-
mation, attacks or threats. None of these are however new for the authorities or other actors. What is 
new is that the problems can occur in a very much larger scale and be more wide spread and visible 
for everybody. Previously, unwished for comments, obvious mistakes or errors, deliberate disinfor-
mation, attacks or threats could be ignored. Attacks and threats could be handled through being re-
ported to the police. In social media these matters are handled differently. 

Undesired comments and obvious errors can be answered and met with dialogue and by making 
available information which shows another side of the matter. Most probably also others than the 
authorities themselves, will help with correcting the errors. Attacks and threats need to be handled in 
the same way in social media as when they occur in other different situations. Attacks should there-
fore be pronounced as not welcome and threats should normally be reported to the police, even if no 
person can be identified directly as responsible. 

The authorities can create an increased credibility for their work and can furthermore get a large 
group of individuals who can serve as a resource for the authority in its work by conducting an in-
creased dialogue with the public in social media. They can get a better understanding of specific 
questions by being able to study them also from the perspective of the public. Within the framework 
of the dialogue in social media, there is also room for the public to keep the authority and others 
updated about specific events that have happened or the development of an event or crisis. 

Krisinformation.se, which is a web-based portal for information to the public from the competent 
authorities, is a good example of how the Swedish Civil Contingencies Agency (MSB) uses social 
media to reach out with its information. By making the flow of news on Krisinformation.se available 
on inter alia Twitter, anybody can forward the information to others, comment on its contents and 
publish the information again within his own networks. This naturally also means that the informa-
tion can become corrupt, but as the link to the original text on Krisinformation.se is included then the 
receiver of forwarded information can have access to the original text. 

In a similar manner, Krisinformation.se could be used when the authorities have a need for gathering 
large amounts of information, for instance when a disease has broken out locally. By publicizing a 
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link to an infection information template, the people who are following the flow of Twitter from the 
authority can forward the link to specific groups which can contribute with information. In different 
events, authorities can propose different key words, so called hash tags (for example #forestfire, 
#sthlmsbomb, #toxicfumes, #gothenburg, etc.) which people can use to relate their messages on 
Twitter to, update the status on Facebook, etc. to the situation at hand. Authorities on different levels 
(local, regional and national levels) can then seek and follow what individual persons write about in 
relation to these events. 

There are different strategies, which can be used for gathering information about infections from 
people and in which a link to the different sources of information on infections (smittinfo) are publi-
cized differently by relevant competent authorities. As many different authorities collaborate with 
other national, regional and local authorities regarding the publishing of important information, a 
considerable range of the communication can be achieved. A link to a template can in an event for 
example be published by the competent authority (The Swedish Institute for Communicable Disease 
Control) or a municipality (Östersund), as was the case in recent case when drinking water was in-
fected in Östersund, Sweden. It is also possible for the competent authorities to follow what is writ-
ten on blogs and different fora which will facilitate for them to provide the information that the pub-
lic needs, accommodate the need for dialogue and gain credibility. 

In this way, social media can facilitate reaching large groups of people and channelizing the gather-
ing of information to a common place in line with the principles implemented for national telephone 
and SMS information numbers. 

Three steps on the road to changing the approach to social media 

The competent authorities which in on or other way are responsible for safety in society and security 
will in the long run be forced to address matters related to social media as not being present or lack-
ing a strategy in this field will be considered to indicate that the authorities do not take their profes-
sional responsibility. When an authority starts a process with the aim of increasing its presence and 
participation in social media, then this will lead to an undertaking or process of continuous long term 
change. 

A first step can be to conduct in specific events a certain monitoring of the world around with the 
help of social media and in this way benefit from what people and the public in general produce. 
Social media can thus function as an informal channel, a so called Back-channel (Back-channels on 
the front lines: Emerging use of social media in the 2007 Southern California Wildfires, Sutton, J., 
Palen, L., & Shklovski, I. (2008), Conference on Information Systems for Crisis Response and Man-
agement) for the authority to get a feeling of the opinion and increase the knowledge about how the 
situation in the event is perceived. 

A second step can imply that the authority elaborates parts of its information strategy somewhat 
more social in the meaning that information is made available also in social media. 

A third step could consist of trying in specific events to reach out to specified groups, establishing 
dialogue processes and accelerating the gathering of information in order to better understand the 
possible areas of maneuver for the authority and role in a certain situation. 

These three steps are examples on how authorities can approach social media and responsibility 
must in the long run be taken for being able to provide good service of high quality to the public. 
Such service should be provided on those locations and in those connections which from the pers-
pective of the public are most appropriate. 
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In the longer term, it is also reasonable to expect that central public authorities establish technical 
platforms which will facilitate linking together the individual and particular systems of the authori-
ties to the social media with the aim of efficiently reaching out to large groups of people, being able 
to gather information efficiently and establish interaction and dialogue which are valuable for the 
crisis management which future events will require. 
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Conclusions on needs to be addressed in 
MASSCRISCOM1 

 

General 

This Requirement Specification solely contains such media that to any extent can be utilized for two-
way communication. The Qualitative Study from Örebro University illustrates various attitudes to a 
”Crisis Communication Centre” (CCC) or Service Centre for the Public as well as how that prospec-
tive Centre might relate to the existing 112 Emergency Call Number. It also suggests techniques 
through which the public may prefer to be approached in case of an emergency or of a situation 
which requires public warning. The technical solutions to be used are not in the form of technical 
specifications, the requested functionality is merely expressed. 

Speed 

Many situations require that an early warning or a warning and emergency information reaches as 
many affected people as possible and as quickly as possible. In for instance the scenario when a 
flammable or toxic gas cloud threatens to spread to a populated area, speed is more important than 
precision. The studies indicate that a significant share of the recipients or affected people, typically 
more than 10,000 and as much as over 100,000 persons, need to be reached. The demands on the 
mass communication process are therefore significant. New methods to warn the public are further-
more needed. 

Geographic precision 

In certain cases, the need to address only the people presently in a distinct geographic area is impor-
tant for instance to avoid unwanted movement of people that may block escape routes or cause un-
necessary panic. In these situations, exactly those people that really need be alerted or warned and 
provided with emergency information should be addressed and the geographic precision is more 
important than speed. The studies undertaken have also indicated that the need for geographic preci-
sion is considered to be great or very great. 

Numeric precision 

Also in an event with slow development but possible serious consequences which may be hard to 
observe, it is necessary to ensure that each individual person within a defined area has received and 
understood a warning message. An example is that, in a scenario with uncontrolled but comparative-
ly slow spreading of radiation in a certain direction, all individuals in the area must be informed. The 
need for numeric precision is thus also great or very great. 

Precision as regards ability to reach individuals with particular needs 

In respect to people with hearing and speech impairments or persons who have cognitive disabilities 
and persons who do not fluently understand the national language(s), particular measures need to be 
taken to reach these people with particular needs. The same applies to persons that are unable to 
move without assistance or other impairments for which it is also necessary to have specially de-
signed processes for contact as well as for carrying out the needed actions resulting from the early 
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warning or warning and emergency information. These measures require precision to be undertaken 
and are important even if the persons can be expected to be limited in number. 

Security as regards delivery 

The channel(s) to be chosen for the early warning or warning and emergency information must be 
very accurate and secure to ensure the delivery of the message. 

Security as regards authentication 

The important need for authentication must be ensured, as far as possible, and any possibility to 
falsify, corrupt or irregularly forward any message containing an authorized early warning or warn-
ing and emergency information must be prevented. This also applies to spamming. As the outcome 
of the studies undertaken strongly emphasizes, the trust issue is basic and any genuine early warning 
or warning and emergency information must be easily distinguishable from fake messages or 
SPAM. It is therefore of utmost importance that an early warning or warning and emergency infor-
mation message can be trusted and actually originates from an authorized source. 

Robustness as regards electricity supply 

The channels to be used for dissemination of early warnings or warnings and emergency information 
must be robust as regards electricity supply. The functionality of each channel must be guaranteed 
through appropriate measures to prevent any disruption of the public electricity supply for an ex-
tended period of time. 

Robustness as regards other disturbances 

The channels to be used for dissemination of early warnings or warnings and emergency information 
must also be robust as regards other threats or risks, than possible disruption of electricity supply. 
Plans and measures must therefore be considered and undertaken to protect the channels from the 
consequences of inter alia: 

 Electromagnetic Pulse (EMP) effects 

 Extreme weather conditions 

 Sabotage (terror attack or other) 

Ability to conduct two-way communication and monitor and manage 
the communication 

Most of the present systems and methods for early warning and providing warning and emergency 
information serve the purpose of one-way communication for dissemination of messages. They do 
not have the capability to register which the receivers of the message are and how the message has 
been received by these. Answers to a number of questions would be important to have answers to, 
for instance: 

 has the meaning of the message be fully understood? 

 are further details needed concerning the crisis or risk at hand? 

 is it clear what response is to be taken by the receiver of the message? 

 has the information about immediate action to take been understood? 
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Crises can cause worry and an urgent need for the public to receive information and advice to know 
more and have instructions on how to act. But there may also be a strong wish to supply information 
to the authorities on what is going on. When building the new-generation system for crisis commu-
nication such a system should include various two-way communication options and also be able to 
monitor the communication and manage the measures to deal with the requests of the public, which 
the present technology allows for. The following demands should therefore be put: 

 Traceability to ensure whether a message has reached each recipient or not 

 Monitoring to control whether the message has been understood 

 Management of responses to the public regarding for instance needs for evacuation 

 Provision of further information and explanations and assistance for instance through a web portal 
or telephone conversation 

 
The studies undertaken have indicated that: 

 the enhanced means of communication in today‟s media oriented society lead to an increased re-
quest for information – the more we communicate the more the needs and expectations for informa-
tion increase 

 the core of crisis communication will, in spite of any newly developed technique for communica-
tion, still remain in the spoken conversation between two human beings – „the need to actually talk 
to someone‟ 

 any event that occurs has often an impact on others than those situated near the site of occurrence – 
as people are nowadays more independent of time and space than before 

The crisis management actors want and need to know what the needs are that the public has. The 
benefits of receiving information on observations of the public from the site of an incident will be 
considerable for their organizations on occasions like infrastructural disturbances, floods, forest fires 
or storms. It is also beneficial to receive information from the public concerning on-going rescue 
activities. The expected benefit from two-way communication with the citizens is high according to 
the studies. 

Two-way communication between authorities and the public 

Accidents and crises occur suddenly and unexpectedly. The need to warn and to provide the public 
with crisis information is a major challenge and the responsibility for this lies normally on the local 
rescue service but can be different in a crisis situation when many actors at different levels become 
part of the crisis communication. The expectation of the public as regards prompt information has 
increased, as the media landscape has changed. Peoples‟ increased mobility as well as their access to 
new means of communication raises new demands on the authorities in charge. Experiences from 
major incidents and exercises indicate that the offered information is often deemed to be unsatisfac-
tory, as is the coordination between the acting authorities. 

Experience also shows that the 112 Emergency Call Number often becomes overloaded on such 
occasions. The public does not know where the information they seek can be found or does not re-
ceive answers to their questions promptly enough. 112 is then considered to be the only remaining 
option for those seeking information, even though the public is aware of the fact that this number is 
only to be used in an acute emergency. 



70 

THE MASS CRISIS COMMUNICATION WITH THE PUBLIC PROJECT (MASSCRISCOM) 

 
 

MASSCRISCOM suggest as a solution to the overload problem the establishment of a: 

 ”Crisis Communication Centre” (CCC) (including a Public Information Number and a web portal) 

 linkage between the CCC and the systems for early warning and dissemination of warning and 
emergency information tested within the project 

The general idea is that the CCC will serve as a multi-channel portal for the public to contact in any 
situation when accidents and crises occur suddenly. The CCC is expected to supply through the 
available channels initial information, guidance or advice in supplement to the early warning and 
disseminated warning and emergency information. An information number should be integrated 
with the organisation that issues the early warning and disseminates the warning and emergency 
information. This will enable the validation of the message and direct callers to the correct source of 
information or the competent authorities. Even in other situations when there is a need for quick 
answers, the CCC will function on a similar way. 

The systems will thus be developed and used to: 

 enable the supply of information, after an early warning has been issued and warning and emergen-
cy information has been disseminated in the event of an incident, to calm, inform and advise on 
how to respond and what action to take in order to handle the situation in the best possible way 

 provide more information and guidance to the callers on who to contact (for instance the municipal-
ity, the local medical care centre, the local rescue service, etc.) 

 receive information from the public, e.g. their observations or knowledge of the incident and its 
consequences 

 

Communication with persons or groups with particular needs 

The channels for early warning and dissemination of warnings and emergency information and other 
information must be chosen so that they enable communication with groups of people with particular 
needs. This may require multiple channels to be used and in the studies there were strongly sup-
ported suggestions to use a web site for information in other languages but also blogs and social fora. 
Similar views were expressed in the studies in respect to communicating with hearing impaired, i.e. 
blogs and social fora, but SMS was also suggested to be utilized to reach the hearing impaired. 
Groups with particular needs should thus be given the possibility to leave and receive information 
using the same tools that they use in their daily communication with others, social as well as official 
contacts. 

The ”Crisis Communication Centre” (CCC) must provide information that is comprehensible, as 
regards factual contents as well as due to how the information is packaged, transmitted and received. 
The Centre will have the ability to give information – spoken or written – in languages other than the 
country‟s official language(s). The choice of languages will not be made in the Requirement Specifi-
cation. 

Support for receiving and supplying information 

The methodology to handle any incoming call to the ”Crisis Communication Centre” (CCC) should 
be based on experiences from existing organizations for handling the 112 Emergency Call Number 
as well as those handling information to the public. 
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The following components of the methodology should be considered: 

 computer aided interview support (indexes) 

 automatic or semi-automatic positioning of a caller and incident 

 a case handling system for registering all cases – compatible with the methods and techniques for 
case handling in all the competent authorities that may be feeding or be fed by the Centre 

 a Frequently Asked Questions (FAQ) database to secure that only approved information is given 

The findings from the studies are that the public deem the spoken communication to be the funda-
ment for both leaving and receiving information, particularly in the event of a crisis and that the 
confidence is on a high level for the present handling of the 112 Emergency Call Number. An in-
formation service by telephone that the public can call is considered to be the best channel to leave 
and receive information. The possibility for the public to speak to an „actual‟ person is emphasized. 
Processed information from the public presented in written reports or summaries about an on-going 
event received through a national information number would be useful or very useful. When a warn-
ing is issued additional information should be included about the website address and/or information 
number that the public can call for further information. 

Information exchange between the 112, the Centre and national web 
channels/portals 

In the creation of a ”Crisis Communication Centre” (CCC), the coordination and information ex-
change between: 

 the 112 Emergency Call Number 

 the ”Crisis Communication Centre” (CCC) 

 the national web channels/portals 

should be considered. All design will have to have as a basis a perspective of the public and its view 
of the needs which will mean that all information, irrespective of which channel is used, should aim 
at being consistent. As control of all the channels to achieve this goal cannot be executed fully, the 
project should, as far as possible, identify obstacles and suggest solutions for exercising coordina-
tion. The technical integration and methods to enable coordination and knowledge transfer between 
the actors will thus be addressed, more specifically in the following respects: 

 databases for common FAQ, contact information concerning actors in charge and other relevant 
information 

 methods for achieving a continuous information exchange process and descriptions of these 

 a system for automatic information transfer and sharing of information 

 a methodology for compiling, assessment and use of the information received from the public 

Horizontal, inter-organizational information exchange between and across heterogeneous organiza-
tional structures is complex and difficult to realize fully in practice, which is not due to a lack of 
technical means to serve this purpose but rather lack of agreements and understanding between the 
involved parties. The need for establishing agreement on and implementing standards for a common 
information infrastructure and coordination should be considered. Such an infrastructure would ex-
ploit the technical base to be used, be flexible to accommodate for future changes as well as include 
networks for the coordination and information exchange between the actors. The implementation of 
such a standardized and common information infrastructure and its management in order to promote 
participation and balance the need of flexibility and improvisation should be considered. This could 
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also include studying the existing standards in the relevant area, such as Tactical Data Objects, Geo-
graphic Really Simple Syndication (GeoRSS) or any other appropriate Global or European standard. 

Ability for communication after an early warning 

The ”Crisis Communication Centre” (CCC) should have prompt access to any available information 
regarding an issued early warning to enable the immediate handling around the clock of any ques-
tions from the public concerning the event and speed is essential, since the public can be expected to 
respond immediately to any uncertainty related to the message. This need for quick action but also 
for having information support available and integrated is based on experiences from different crises 
and in the studies of existing literature. 

In the events after the destruction of the World Trade Center in New York in September 2001, new 
innovative ways of using geographical information systems emerged (Harrison et al, 2006). Accord-
ing to a study of Harrison et al (2006), new ways of keeping the public aware about public emergen-
cy alerts was developed based on the New York City Map System (NYCMAP-system), complied 
from more than 7.500 aerial photographs. The underlying NYCMAP-system was used by a range of 
government organizations for city development purposes. The new system was called Emergency 
Management Online Locator System (EMOLS) was used by emergency managers to make visible 
on-going emergencies and hazardous situations in the aftermath of the collapse of the WTC-towers. 

This information was dynamic and changed many times a day, making the communication process 
to the general public difficult. A decision was made to make the data in the system (EMOLS) avail-
able for the public. A web application was developed that functioned as a gateway to the underlying 
data. The web application proved to be a good solution in order to allow the public keep updated via 
this self-service solution, based on the approach to allow the public to pull information from under-
lying governmental systems. 

From a MASSCRISCOM perspective, a viable and feasible solution could be to allow the public to 
have rich media access to the crisis and emergency information that is stored and maintained by the 
competent authorities. The public could for example have some form of access to a subset of infor-
mation stored in systems such as WIS, Samverkanswebben or the SOS Alarm dispatching system. 
Such functionality would require an overarching security and data access model in order to minimize 
leakages of data inappropriately, for instance privacy information or other sensitive data. 

Weather warnings 

Weather warnings are general or customized, as wanted. To get a higher value in the weather warn-
ing service, it should be possible for a user to subscribe on warnings valid for its own region and 
with its own warning criteria. Weather warnings as such are not included in this study. 

Many persons are affected by the weather in their profession in matters which depend on the weather 
situation and use the weather warnings. In general, the existing system of weather warnings in Swe-
den meets according to the studies most of the needs of society, but many users could benefit from a 
more individualized warning service. The findings are thus that it would be of great value, for in-
stance for a municipality, to be able to define its own geographical region for weather warning. The 
general conclusion is that the present system for alerts and warning in Sweden meets a number of 
needs, but further precision in the targeting of warnings is deemed valuable. This is partly a matter of 
being able to specify the prerequisites for a warning to be issued. It is also a matter of limiting the 
geographical area for which information is requested and is deemed particularly beneficial. 
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In the studies conducted there are also indications that there is an uncertainty about the difference 
between weather forecasts and warnings and it is important that this observation is taken into con-
sideration for the communication of weather warnings. 

Annexes to the Crisis Communication Studies 

A summary of some results of an integrated research study on The pat-
terns of receiving and processing emergency information – cultural expe-
riences and information searching habits presented by Triin Vihalemm, 
Tartu University, Institute of journalism and communication 

The integrated research was based on a case study with three focus groups conducted with retrospec-
tive interviews with people who had actually survived the storm and floods in Pärnu in 2005, a ”la-
boratory” research of reactions of seven focus groups to the simulated warnings of different types of 
threat (storm, chemical pollution, radiation) and a survey with standardised answers to the questions 
about possible behaviour strategies and preferred information sources in the times of crisis (radia-
tion). Some patterns came out as a result of the factor analysis. 

The survey thus focused on the perception of crisis communication information by the citizens, who 
experienced real-life crisis events in Estonia. The survey also showed how people reacted to the 
crisis communication messages and which actions were taken by different social and age groups. 
The main results of the analysis of peoples‟ information seeking habits, reaction to the warning mes-
sages and behaviour (real and intended) in the crisis were based on the questions: 

 What warning message response strategies are utilized among the lay public? 

 Which factors support the response efficacy of the warning? 

 What are the barriers hindering the response efficacy of warning, especially the instructing informa-
tion? 

Another outcome was a discussion of the possibilities of strategic planning of pre-crisis communica-
tion. 

The strategy of following and trusting the mass media 

 Traditional and new mass media is preferred information source in times of crisis and following it is 
considered appropriate in the situation of serious threat (like radiation) 

 The pattern connects with active and varied media usage and high trust towards institutions 

 characteristic to (ethnic) majority, people with higher education, people in their thirties-forties 

During the night of the flooding in Pärnu … 

…some respondents made an extra effort in order to stay in the infosphere. It gave them some (psy-
chological) feeling of security: 

– When the water covered the stadium near our house electricity was cut off. Then I took the batte-
ries out of a torch and put them in the radio. The radio was on all night...information was delivered 
all the time by the state radio station (public broadcasting) and we followed it 

Repeating of information, certain trusted channels generate trust and raise response efficacy 

– At six o‟clock in the evening the Estonian Television (public broadcasting) started to warn that the 
storm was coming and that there would be a rise in the water level.  
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I didn’t believe it at first because I wasn‟t in Pärnu in 1967 (the previous flood T.V.)  
… But at 9 o‟clock, when Aktuaalne Kaamera (the main evening news broadcast) T.V. very serious-
ly talked about it I went and put my car on a little hill in my garden //What do you mean by ”very 
seriously”? //It was the third time it was announced and from such a serious channel as Estonian 
Television …I don‟t take the commercial television channels that seriously. 

Reactions to the simulated warnings 

 Trusting the instructive information, i.e. when hearing the warning about radiation: 

– My first thought listening the message was that I should leave the town immediately…but then it 
was said that it is no need no reason to leave the area, just stay indoors….so I would do so 

 The information presented in the official message is sufficient: 

– They (Estonian Television) are connected with the crisis centres and there is no sense in people 
trying to contact these centres directly… the lines would be busy anyway 

 An informal warning (friend calls and inform that dangerous chemical substances may be emitted 
to the atmosphere and to the lake of Ülemiste as a result of accident in a plant near Tallinn) is not 
trusted unless confirmed by the mass media: 

– It could be just rumours: „an old lady said‟… Why should you trust every rumour? I would listen 
to the national radio and watch TV. I‟m sure that they would inform us if something like this (chemi-
cal pollution T.V.) happened! 

Pattern of networking 

 In some cases people may not feel satisfied with the information given by the mass media but ac-
tively seek additional information from personal communication networks: family members, 
friends and acquaintances, who are considered to be experts in the area, and obtain additional in-
formation directly from institutions – for example by calling 112 

 The critical reflection over the information provided but the wish to put together ones‟ ”own” pic-
ture from various fragments of information is characteristic for this response pattern 

– characteristic to (ethnic) minorities, people with higher education, younger people 

 
During the night of the flooding in Pärnu… 

 …some people paid attention to the warnings in the mass media after they got the same information 
from their acquaintances: 

– I have a trustworthy information source in Stockholm, an Estonian lady who always calls me when 
a storm is on its way to Estonia. She follows the (Swedish) weather forecasts and a cyclone always 
moves in a certain way, so I begin shivering when she calls. She also called that day (before the 
floods T.V.) 

During the night of the flooding in Pärnu… 

 … the first warning by the mass media was combined with information obtained from specialized 
information channels in order to get a picture of the local situation: 

– We got the first warning from the Estonian Television, but after that we started to call the Pärnu 
Harbour. They have an automatic weather forecast station. So we got a pretty good picture of how 
fast wind and water were moving... We took potatoes out of the cellar. Afterwards, when the water 
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level was at its maximum, there was no connection any more but then it didn’t matter any-
way...when you have water in your house... 

Reactions to the simulated warnings 

Calls to friends-acquaintances and institutions after having heard the warning. Various reasons for 
utilizing this strategy. People may… 

1. … feel that they can better control an unstable situation this way:  

– I would follow the official information and probably call the relevant official services, but I would 
also ask my friends. Many of them are specialists in different areas – what they think about all 
this? And then I would draw conclusions myself on the basis of all this information 

When hearing (simulated) warnings people make calls because they… 

2. … want to get some sensitive information which could be obtained mainly from acquaintances 
who were working in the relevant institutions: 

– I know people who work in a relevant sector or may be more informed than the radio. If you talk 
to others you get reasonable information – there is no bluffing 

3. … not to trust communicator: 

– Various facts are used by different political groups in their own interests in the media…in order 
to lift somebody up or to humiliate somebody. I suppose that people who are responsible for this 
situation will try to cover up this information in order to avoid responsibility. I am not saying that 
this is definitely true, but I do not exclude it, as people in high positions usually take care of them-
selves first; they want to protect themselves 

Sceptical attitude towards instructing information 

People consider that institutional warning may not contain all information needed to take relevant 
action to protect themselves, because…  

 … government may want to avoid panic and traffic jams and thereby suggest not leaving the area; 

 … government has no special shelters and thereby suggests staying indoors as a sufficient measure 
to avoid radiation 

– This is doubtful! It really depends. Not all walls can protect you from radiation; it‟s obviously said 
in order to avoid panic 

When the warning message forbids personal calls in order to keep the telephone lines open for dis-
tributing official information it comes into serious conflict with the peoples‟ life-world: 

– I would definitely call my family, even if the authorities advised against doing so – they are my 
family after all 

 Prohibiting the telephone calls is likely to increase psychological insecurity 

 This may also prevent the information reaching those segments of population who do not follow 
official information channels (like grandmother in the countryside, Russian-speaking neighbour 
who do not follow local media)  

The strategy of (non-)action without checking information 
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There can be situations where some people, having heard about a possible threat, do not consider 
seeking additional information from outside sources. They ”leave the space” where the information 
circulates and may just act (e.g. escape) or ignore a warning (e.g. go out to look at the storm), relying 
on their own experience. 

Shock at the time of flooding in Pärnu 

– It (the storm) was totally unexpected ... we were at a party in the evening and didn‟t notice any-
thing when we came home. We went to sleep and I was awakened by our neighbours at 05.19. 
I looked at my watch. The neighbours told me to move quickly because the water was coming. .... 
I didn’t know where to go and the neighbours invited me to their place...they do have a second floor. 
...I started to wake up my kids...I actually forgot that I had a son ... I woke up my little daughter ... 
and then I sat somewhere in the dark ... somewhere on the second floor... I didn‟t know anything ... 
even that it was my neighbours‟ bedroom ... 

Storm – ignoring the warning 

 A victim of the storm in Pärnu told that he was woken up by the flashlights of cameras – people had 
come to see the flooding. 

  People living close to the shore also complained that they could not move their cars to a safer place 
because the cars of those who had come to watch the storm blocked the streets. 

  Responding to the simulated warning about coming storm a young man explains: 

– I believe that I have seen enough and I know Estonian weather – fortunately it does not change 
very quickly – and I am able to say whether trees would be falling over and things would be flying 
or whether it is just a strong wind that is manageable. I try to assess the situation adequately. 

Reactions to the simulated warning message about radiation 

 The instructive information contained in the warning message was responded but in the opposition-
al way: 

– How much time is there until it (the radioactive cloud) reaches Estonia? Several hours… I would 
still check if there were tickets on some flights and would try to leave if there were places availa-
ble… It doesn‟t matter where, just to stay away for some days 

– I would still leave the area with my family …. There is no way I would stay and wait for it to reach 
Tartu, not indoors nor with iodine pills 

Factors that facilitate this pattern 

 The belief that public authorities would diminish the threat intentionally (to avoid panic) or uninten-
tionally (because of the lack of expertise). 

 Socially stigmatised threat (disaster in Chernobyl) 

 Not trusted communicating institution and big perceived risk increase the probability of employing 
the oppositional action strategy without seeking information. 

 It is a hard task to communicate about danger and give instructions to the audience utilizing this 
response pattern. 

 The response strategies were utilized for processing the warnings given in different formats 

 Our study informed that a person may internalize different response patterns in different situations 
of threat. The usage of the response patterns seems to depend much on the specific situation 
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The instructive information contained in the warning message: 

An announcement from the Radiation Control Centre and the Ministry of Internal Affairs: There was 
an accident at XX nuclear power station resulting in an emission of radioactive substances in the 
environment. The leak started at 7.45 this morning. A cloud of radioactive particles is moving to-
wards Estonia and will reach the east of Estonia at 13:00 the earliest. Until that time the level of 
radioactivity will be normal in Estonia. The inhabitants of the ….. County A, B, C are asked to stay 
tuned for more information. In the next message delivered at 10:30 at the latest the rural munici-
palities will be listed where people should seek shelter indoors. The necessity to stay indoors will 
start in the east of Estonia at 13:00 the earliest. Please keep iodine pills close at hand but do not 
take them before it is officially recommended. Precise instructions on taking shelter and taking 
iodine pills will be forwarded on the radio and on TV. There is no reason to leave the area. The 
radioactive cloud will persist for about two days and people should stay indoors also for about two 
days. Radioactivity will not rise to the level that would threaten health. However, people should 
protect themselves from radioactivity in order to minimise exposure. It is sufficient to stay indoors 
during the time the cloud moves across Estonia. Farm animals and pets, their feed and drinking 
water should also be protected. Please refrain from using the phone in order to keep communica-
tion lines open. This will ensure that important official communication is maintained. Further in-
formation about the situation is provided on the radio and on TV. 
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EVEN YOUR BEST PLAN CAN FAIL 

BUT IF YOU FAIL TO PLAN – YOU PLAN TO FAIL 

“THE DAY TO START PLANNING IS NOT  
THE DAY THE ERUPTION STARTS, IT IS TODAY” 

BBC SCOTLAND INVESTIGATE, INTERVIEW WITH  
VIDIR REYNISSON, HEAD OF DCPM, ICELAND 

 


