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1 would like to introduce you to the concept of disaster
resilience and emphasize that disaster resilience develops from
a base of knowledge shared among organizations that enables

people to recognize risk and respond and act in adaptive ways.

Risk vs. resilience

Public organizations, non-profit organizations and business
organizations are continuously balancing risk versus
resilience. With risk we are dealing with uncertainty. We do
not know if the earthquake or the tsunami is going to occur.
With resilience, we are building capacity for action in case
the earthquake or tsunami does occur. We know that if we
take decisions to mitigate risk, we make an investment
in reinforcing buildings, rebuilding deteriorating roads
or reducing risk of failure in an extreme event Thus, risk
versus resilience means that managing risk involves making
decisions about reducing the consequences of hazards that
may or may not occur, while building resilience means
making investments to increase the capacity of community
organizations to respond to hazards, in case they occur. For
public managers and non-profit managers, the whole issue
is how we find the balance between making the investments
to reduce the risk and using the scarce resources of any
community to meet daily needs.

How do we find the balance?

Recognizing risks of multiple hazards means that people
and managers in the community actually conduct an
assessment. They need to map what the risks are, what
the resources are, where the resources are, and how the
resources can be used to minimize the risks that are
apparent in the community. This assessment creates

a learning process to enable collective action for the
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‘whole community’. No one can do it alone. No single
organization, not the government, not businesses, not non-
profit organizations alone can mitigate risk, so creating an
environment where these organizations can work together
is crucial. In order to do so, it is important to adopt what we

call a systems perspective.

A systems perspective

A system consists of organizations, groups, and
technical infrastructure interacting in ways that enable
the organizations and groups to take collective action to
reduce risk. First, a systems perspective changes the focus
from hierarchy to network in designing strategies of action.
Second, it acknowledges the need for an interdisciplinary,
interorganizational, intersectoral (that is, public, private,
non-profit institutions) and interjurisdictional approach.
Thirdly, it depends on timely search, exchange, and access
to information regarding emerging events; however, a
systems perspective requires an information infrastructure

to support collective action in uncertain conditions.
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This figure shows a complex, adaptive system of
systems (CASoS) developed by a set of engineers. Three
organizing loops shape the dynamic of the CASoS. The
first loop defines the problem that the socio-technical
system is seeking to address. This problem could involve
a government agency, a private company or a non-profit
organization, or all types of actors. The second step
designs the actions and possible solutions for the problems
identified. The third step is to implement the design in an
actual event or context exposed to risk, a step that many
government agencies miss. In many cases, agencies identify
problems, develop designs and plans, but they hand them
to somebody else to carry out. In fact, it is this integrated
review that is very important in developing actions that

work and solutions that are effective.

‘Complex adaptive systems of systems’

If we look at disaster events as ‘complex adaptive systems
of systems’, we have an integrated set of interactions
between public, private and non-profit organizations that
enables the community to respond to a difficult or imminent,
emerging hazard. Any major event generates systems of
multiple organizations that interact at different scales of
operation in real time. In both the Kobe earthquake and
the Tohoku earthquake, national ministries, prefectural
agencies and municipal governments all participated for the
public sector. The non-profit sector cut across all of those
jurisdictions simultaneously, and the private sector interacted
with both private organizations and non-profit organizations.
Hence, it is this spinning set of systems within systems that
is very difficult to follow, unless it is systematically mapped
before an extreme event. The challenge is to capture the
rate and direction of change in this complex, interacting set
of systems, because static modes of measurement fail under
stress. In this setting, digital technologies offer us a new way
of gathering information, collecting information, analyzing
information, and representing information to the different

parties that need to act together.

Digital technologies

The benefit of digital technologies is that they provide
greater opportunity to monitor the performance of
component sub-systems systematically. In tracking the
performance of separate component systems, one can also
measure the interactions among the sub-systems as risk
escalates or diminishes. Using digital technologies, it
is possible to collect information from different sources
and integrate measures from different functions into a
common index of risk. This task requires careful design
and management of not just response operations, such as

delivering water and blankets or carrying out medical care,

but also of information processes as part of the larger goal
of building resilience and enabling collective action. In
order to do that, we need to create infrastructure for socio-
technical systems that depend on reliable information in
order to get their daily work done.

Real-time communication alters performance

Real time communication enables organizations to work
together, and changes in information technology provide
the basis for collective action that is often missing in a very
complex balance. It enables timely access to the current status
of the community at risk. A critical issue in many disasters is
that organizations operate with information that they received
at different times. Information changes, and if people who
have information from different times are interacting, there
will be disconnects and misinformation. Thus, the rapid
transmission of risk information is critical. Expert knowledge
is also important because with the information technology
one could call experts all over Japan, and all over the world to
provide new insights into the emerging problem. Therefore,
sociotechnical transformation in information processing
provides a real potential for effective management of extreme
events. It enhances the ability of communities to recognize the
risks they have ahead of time and take the action necessary
to reduce those risks. It also facilitates strategies of coping
with complex socioeconomic, technical, physical conditions
and monitors changing patterns of performance over time and
space. It enables self-organized, collective action to support
resilient management of hazards. How we incorporate these
digital technologies into our current management systems
and how we bring them into government agencies, non-profit
agencies and private companies is vital to building resilience.
Using these technologies gives us a real advantage. It
allows the exploration of greater potential for improving our
performance of key functions and increases our ability to do
corroborative performance. People do not have to be located
in the same room in order to share and exchange information.
More importantly, we can use visual mapping technologies
like GIS to identify possible points of failure in our system of
operations before it occurs, so we can take intervening actions
to reduce risk and understand the dynamics of the complex

system.
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