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Summary: This paper offers an overview of participatory approaches to disaster management
and climate change adaptation as an introductory framework for the following five papers on
the special theme of telecommunications and disaster management. While climate change is
considered a societal challenge of global proportions, its impacts on human population and
ecosystems take place at the local and regional levels. The geographic coordinates of disasters
and emergencies, therefore, call for different location-based strategies that are embedded in
their social and ecological context. Affordable, bottom-up, networked telecommunications
meeting these conditions can be part of these strategies. The following papers in this issue offer
a number of concepts, cases, and potential solutions.

Introduction
By the end of 2014, the number of active mobile phones will have reached 6.9 billion,
approaching the number of people living on our planet (ITU 2014). By 2018, there could be
1.4 mobile phones per capita, in addition to a rapidly growing number of tablets, navigation
systems and other mobile telecommunications devices (CISCO 2013). In the Australian
context, recent research has highlighted that, following a global trend, communication
services delivered over the top of the telecommunications network (OTT)—VoIP and mobile
messaging applications such as Whatsapp, Snapchat, Viber, Line , and Facebook Messenger,—
are increasingly used as alternative sources to carriage services (ACMA 2014). This trend
enables consumers to “build their own communication links” by choosing “a different option
if one service is not working, effectively building additional redundancy and robustness
through self-management of their communications network and service access” (ACMA 2014:
1).
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While being “online and mobile” at the same time has become a commonplace experience in
developing and developed countries alike, much of the marketing of mobile devices is focused
on their entertainment and social networking capabilities. The increasingly ubiquitous nature
of mobile connectivity, however, has the potential to change the way we interact with, and
participate in, a range of political and institutional processes. This includes how we
communicate with each other, with authorities and with non-governmental organisations
during times of disaster and extreme events. This special theme of the Journal seeks to explore
the role and potential of affordable telecommunications in providing more inclusive, bottomup mechanisms for planning for, and responding to, natural disasters and extreme climatic
events. The contributing authors explore this theme through a range of different technological
and social lenses that highlight the rapidly changing nature of disaster-related communication
and information provision, induced by technological innovation.

Global environmental change, local communication
strategies
Climate change is a societal challenge of global proportions, and for over two decades,
governments have discussed the importance of a global agreement to reduce greenhouse gas
emissions and address the negative consequences of climate change arising from existing
greenhouse gas emissions into the atmosphere (IPCC 2014). Despite the need for global
solutions to fight the causes of climate change, it is important to acknowledge that, by and
large, the impacts of climate change on humans, crops, or livestock take place at local and
regional scales – they are experienced by people in their respective natural and social
environments. The majority of disaster events – whether they are climatic, geophysical or
technological in nature – are confined to local or regional geographic areas or landscapes, and
consequently, emergency management and climate change adaptation planning efforts are
focused on local-level action. Bushfires in south-east Australia, for example, are localised
events that, in extreme cases, can expand to cover entire forested regions, such as during the
2009 Black Saturday fires in Victoria, in which 173 people died and 414 were injured (Climate
Commission 2011). Heatwaves can persist across significant parts of the continent, yet they
usually cause their greatest impact in urban areas where concentrated assemblages of people,
the built environment, and an urbanised ‘natural’ environment result in the urban heat island
effect, with sometimes severe consequences to human lives (Kovats & Ebi 2006).
These localised characteristics of disasters call for rapid, effective responses that are specific
to location and embedded in social and ecological context. Local communities are typically the
first responders, supported by locally or regionally based emergency management and
community support organisations, many of which rely on volunteers and are poorly resourced.
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Developing localised networks and mechanisms for early warning, response and recovery from
disasters is a critical aspect of increasing social resilience and the capacity of communities to
adapt to climate change and other dimensions of global environmental change (Davoudi et al.
2012; Sherrieb et al. 2010).
During and after disasters, communication technologies and networks become vital
components of the response effort that can decide over life and death. However, all too often,
communication infrastructure is itself affected by the disaster. Systems less prone to failure
are required that are effective, easy to operate and use, and readily accessible. In the medium
and longer term, developing more affordable, accessible, participatory and distributed
telecommunications systems can become an integral part of resilience building and systemic
adaptation to climate change. The characteristics of localisation, infrastructure-lite, flexibility
and peer-to-peer topology featuring DIY telecommunications perfectly apply to this context.
Effective disaster management and climate adaptation design should include these principles,
to support participatory planning and responsive approaches that can make a difference to
human lives during crises, as well as assisting in developing an adaptive capability in the face
of climate change.

The makers movement and DIY telecommunications
Internationally, telecommunications provision has been predominantly organised through
public monopolies or regulated markets, although the formation of telecommunication
cooperatives – particularly in rural areas – points to bottom-up organisation in some cases
(Fischer 1992).
With the exception of amateur radio, early telecommunications technologies – regardless of
the provisioning model – channelled information flows up and down hierarchies, rather than
directly across networks. The co-development of interactive digital technologies, peer-to-peer
networking and DIY tinkering has reoriented communication flows and fostered participatory
cultures.
For some years now, the “makers movement” has gained world-wide popularity as an
emerging techno-culture. The maker movement has been defined in different ways, such as a
“growing culture of hands-on making, creating, designing, and innovating” (Peppler & Bender
2013), or a culture that includes practices “from crafting to high-tech electronics” (Anderson
2012: 20; Manzini 2013: 2). Others have emphasised the participatory component of the
movement by referring to it as a “democratised technological practice” (Tannenbaum et al.
2013: 2604).
Yet, the makers movement is not a new phenomenon, for it is connected to Do-It-Yourself
(DIY) cultures of the previous decades (Hertz 2011; Doherty 2012; Powell 2012). Fox has
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recently referred to a “Third Wave DIY” that “draws upon the read/write functionality of the
Internet, and digitally-driven design/manufacture, to enable ordinary people to invent,
design, make, and/or sell goods” (Fox 2014:19). The Web 2.0 ecosystem of social media,
platforms, tools, etc. is currently enabling new forms of networked, real-time collective
intelligence to solve issues when it comes to building any type of mechanical artefact,
electronic device, software or hardware. To Dougherty, founder of the Make magazine in 2005,
the Internet enables “today’s makers [to] enjoy a level of interconnectedness that has helped
to build a movement out of what in the past would have been simply a series of
microcommunities defined by a particular hobby or activity” (Dougherty 2012:2).
Another distinctive sign of the movement is “the combination of new economic funding
models, physical spaces, new platforms, tools and publications” (Lindter et al. 2014: 440).
More specifically, makers have leveraged crowdfunding platforms and social media to enlarge
the community base of donors and developers, who may even overlap in some cases. Maker
fairs, ‘fab labs’ and hacker spaces have blossomed in the USA and Europe, and are growing
fast in Africa (Fox 2014: 20). In this new ecosystem, the boundaries between producers and
users, hobbyists and professionals, are constantly redrawn. The paper by Antunes in this issue,
discussing the design of affordable sensor networks where “the target user is not assumed to
be skilled in communications” is a clear example of this intention to open up practices (i.e.
environmental data collection) which were previously restricted to public agencies and/or
professional researchers (Antunes 2014: 9).
Telecommunications has not remained unaffected by the DIY and makers’ movements (Poblet
2013). At present, the early ham radio communities coexist with wireless community networks
across the globe. In festivals, campuses, or remote areas with either poor or unaffordable GSM
coverage, DIY and open-source cell networks are introduced as either a proof of concept, a
temporary solution, or as alternative telecommunications services (Ruiz 2013; Gallagher 2014;
Patterson 2014). The exploration of these grassroots capacities extends to the production of
DIY cell phones and routers (Mellis & Buechley 2014).
In parallel to these developments, the use of Unmanned Aerial Vehicles (UAVs), more
popularly known as drones, has burst across the globe with the most varied applications. While
Unmanned Aerial Systems (comprising UAVs, their control ground stations and
communications systems) “constitute the most dynamic section of the aerospace industry”
(Odido & Madara 2013: 108), communities of DIY UAVs are flourishing on the Web (the
popular DIYDrones.com, started in 2007, has more than 60,000 members sharing
experiences, instructions, and open source software). Equipped with cameras and other
advanced sensors, civilian and personal drones enable observation, monitoring, mapping,
and/or real-time broadcasting of environmental conditions, humanitarian crises, emergencies
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and other events. Likewise, DIY satellites, which have been used by amateur radio satellite
communities for decades, are now becoming accessible to large communities. Open hardware,
open standards, and inexpensive sensors are enabling projects that aim at a “democratisation”
of the space for earth observation (Marshall 2014). PlanetLab, a start-up that has recently put
into space a constellation of 28 earth-imaging satellites (10x10x30 cm.), or SatNogs, providing
open source ground stations, are new entrepreneurial initiatives in this line. Yet, the
democratisation of outer space will need to address multi-level regulations and, in some
countries, contested “government export controls on satellite hardware and software” (Reyes
2014).
Despite the variety in scope, objectives and resources, these new generation DIY
telecommunications initiatives and projects tend to share some distinctive features. In a
nutshell, DIY telecommunications usually are:


Local: DIY telecommunications emerge to satisfy a necessity inefficiently covered at
the local level (poor infrastructure, lack of coverage, unaffordable costs, etc.)



Ad-hoc: DIY telecommunications serve, at least initially, a particular purpose (e.g.
access to a cell network, access to the Internet, provide an alternative to existing
services, etc.)



Infrastructure-lite: DIY telecommunications tend to keep infrastructure costs to a
minimum so that the user base can expand.



Flexible: DIY initiatives and projects are in perpetual beta trials and tend to evolve and
adapt to different configurations depending on the contextual needs of the users.



Peer-to-peer: DIY telecommunications have a preference for different decentralised
topologies based on nodes and links rather than hierarchical structures.

Some of these features – notably minimal infrastructure, flexibility, and decentralisation – are
typical of mesh networks as designed in the domain of information systems. In a similar vein,
they also echo the SLOC model (small, local, open, connected) developed by Manzini as “a
design guideline for creating resilient systems and sustainable qualities” (Manzini 2013). In
our review of affordable telecommunications for disaster management and climate change
adaptation, local strategies leveraging local capacities and shared, distributed knowledge
across the Internet have a place in addressing these global challenges. The papers in this issue
are also walking along this path.
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Participatory approaches and institutional settings
While DIY telecommunications activists have frequently positioned themselves in opposition
to markets and the State, the complex and evolving relationship between the sectors influences
the capacity for bottom-up mechanisms to organise around disaster management.
Limitations have been placed on community activism through the State regulation of spectrum
and telecommunications services, and aggressive litigation by commercial telcos seeking to
protect their investment and market share. Community provision, sometimes supported by
local governments, has in the past been viewed as a threat to competitive markets, seen as the
preferred model for global mobile telecommunications. Other objections to community
activism turn on claims of exclusiveness and unreliability.
The merits of these claims have been significantly challenged by civic and activist responses
to disasters, including Hurricane Katrina (New Orleans 2006) and Hurricane Sandy (New
York 2011). In both instances, public or community-run Wi-Fi networks proved the most
robust form of telecommunications, providing vital information links for residents, first
responders and city workers alike. In New Orleans’ case, while commercial mobile services
were knocked out, telcos and rival ISPs were sufficiently influential to have the free city Wi-Fi
network throttled to a miserly 512Kbps in the immediate post-hurricane period. When the
emergency period ended, network speed was further reduced to 128Kbps, to comply with
Louisiana’s broadband laws (Bangeman 2006). In New York, a Wi-Fi network launched by a
not-for-profit in 2011 at New York City Housing Authority’s largest public housing
development, Brooklyn’s Red Hook Houses, stayed on-line during Sandy and its aftermath,
providing a lifeline for residents stranded in the complex without power or water (Kazansky
2012).
The aggressive stance of higher governments and telcos towards community and municipal
activism, observed most in North America and Europe, has begun to soften, though.
Smartphone penetration has driven demand for data beyond the capacity of some 3G and 4G
networks, leading to commercial subsidy of public wireless networks to offload data traffic. An
increasing array of cross-sector partnerships utilises the communication, data and geolocative capabilities of mobiles in predictive, emergency and recovery situations. Major
humanitarian agencies, such as the American Red Cross, have built capacities to gather and
disseminate information through social media into core operating structures. However, this
institutionalisation of digital humanitarianism has in turn led to new concerns over data
privacy and security, and the targeting of communications infrastructure by State and nonState actors in parts of Africa, Asia and the Middle East.
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These developments are framed by a rights-based stance on information access, articulated
with renewed vigour by humanitarian and disaster relief agencies. As the UN Office for the
Coordination of Humanitarian Affairs (2013:13) reminds us, the freedom to seek, receive and
impart information in any media features in Article 19 of the 1949 UN Declaration of Human
Rights. While acknowledging this universalism, the articles in this special edition show, also
challenge us to understand mobile communications within their particular communication
ecologies, and political and cultural settings.

The papers on this special theme
The articles on this special theme aim at exploring the role of affordable telecommunications
in designing participatory approaches to disaster management and climate change adaptation.
The projects, initiatives and technologies discussed target different issues and geographic
areas, but they are all based on approaches that combine the use of inexpensive devices (e.g.
mobile phones. two-way radios, or sensors) with local infrastructure capacities to produce
contextualised, granular, and real-time information on climate and weather conditions, alerts,
and disaster response. The “bring-your-own-device” approach adopted in most of these papers
seeks to lower the learning curve for the participation of individuals and groups while
diminishing the infrastructure requirements for an effective communication. In each case,
nevertheless, a number of market constraints and regulatory issues are to be considered, such
as compliance with spectrum licensing and usage policies at the national and international
level.
The first paper by Alex Antunes (“Cheap deployable networked sensors for environmental
use”) proposes the deployment of inexpensive networked sensors for environmental
monitoring. He argues that different affordable technologies are already in place to enable
steady state data collection at the local, private and amateur levels. Antunes presents a model
for inexpensive sensors, known in some maker communities as Dirt Cheap Dumb Wireless
(DCDW) to enable new segments of non-professional users to monitor environmental
conditions. The main limiting factors, according to Antunes, are not technical but regulatory.
Thus regulations may impose either absolute or relative restrictions to different types of
communications (e.g. FCC regulations on Low Power Radio Station (LPRS) that allow
transmission of data but not for sensor purposes).
The next three papers on this special theme, while relying on different approaches, consider
the present ubiquity of mobile phones across the globe to be a fundamental component of
participatory disaster management.
In their paper (“Acoustic coupled disaster and remote communications systems”) MüllerBaumgart et al. explore how to provide cost-effective communications in disaster-affected
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areas where infrastructure has been severely damaged. With the aim of leveraging existing
locally available hardware, the paper describes a possible solution based on acoustic coupling
of mobile telephones with the two-way radios that are often carried in remote areas of
Australia. The combination of these two devices has yet to address two types of challenges:
i)

technical (e.g. how to interface digital communications systems to analogue
devices, how to maximise the limited bandwidth available for data transmission)
and

ii)

regulatory (namely, how to make digital communications compatible with licences
for citizen band radio that, in principle, do not cover digital transmission).

While further exploration needs to be done in both areas, the acoustic coupling would allow
the broadcasting of weather information, local news and limited private messaging in disaster
zones or remote areas where there is currently no such possibility.
The next paper, by Noske-Turner et al. (“Locating disaster communication in changing
communicative ecologies across the Pacific”), provides a comparative overview of disaster
communication systems and infrastructures, practices and challenges in the Pacific Island
region, a very diverse geographical and cultural area. The authors argue that access to, and
affordability of technologies, are just two of the variables to consider in disaster
communication. Consequently, to achieve an effective communication strategy other
qualitative aspects come into play, such as appropriate technologies, systems for the
ownership and maintenance of infrastructures, or local knowledge and belief systems. The
paper adopts the approach of “communicative ecologies”, which prioritises local knowledge,
to identify nuances in access, use, and practices. In this perspective both offline (traditional
and face-to-face) and online modes become relevant when designing appropriate disaster
communication strategies. The authors conclude that the accurate assessment of the
“communicative ecology” of each particular area is vital for providing a better integration of
mobile phones and other ICTs into disaster plans and policies across the Pacific.
The fourth paper is “Updating warning systems for climate hazards: can navigation satellites
help?” by Handmer, Choy and Kohtake. The paper discusses the current disjunction between
mainstream models of warning systems, the expectations of the public for personalised
warnings, and the potential of social media and mobile technologies to improve both reach
and effectiveness. It then makes the case for the integration of satellite navigation by
proposing the use of the next generation of Japanese positioning satellites (QZSS, or QuasiZenith Satellite System). Satellite warning systems would be able to simultaneously deliver
millions of individual warnings to personal devices while providing a backup system when
local communications infrastructure fails.
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The last paper on this special theme (“Warrnambool Exchange Fire: Resilience and
Emergency Management”) by Gregory et al. covers a very significant event in Victoria: a fire
occurred on November 22, 2012 in the vicinity of Telstra’s Exchange building in Warrnambool,
Victoria, which severely impacted regional telecommunication services for more than two
weeks. The paper does not strictly deal with the topic of participatory approaches as its aim is
to provide lessons learnt from the incident in order to enhance increased resilience. However,
the paper has the great value of illustrating the disruptive effects of a single point of failure
disaster on telecommunications for individuals (especially the most vulnerable), communities,
business, and local providers. As the authors put it, the “no one-size-fits-all solution” principle,
(or location-based approach) needs to guide increased resilience strategies in the future.
We expect that this special theme will provide new insights on how global societal challenges
such as climate change, disasters, and emergencies can be addressed with a new generation of
telecommunications and technologies that leverage local capacities to provide ad-hoc,
infrastructure-lite, flexible, and decentralised services and, ultimately, to enhance
participatory approaches to tackle these major challenges.
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