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Executive Summary       

 
 

Context 

 

The Global Earthquake Model (GEM) Foundation is now at a point in its organizational history 

when it is ready to begin developing tools and resources for individuals who are not earthquake 

risk assessment experts. The research project described in this report was designed to learn about 

the needs of these individuals worldwide, in order to provide information that could help to guide 

GEM’s future tool and resource development.  

 

This project is an important initiative, as user needs are often not assessed prior to the 

development of scientific or technical tools. That lack of user needs assessment has contributed 

to a gap between what decision-makers and end users say that they want from science and 

technology, and what science and technology offer to decision-makers and end users.  

 

Fortunately, the gulf between scientific communities and policy-maker and practitioner 

communities is not so great that it cannot be overcome. Engaging in dialogue and needs 

assessments—such as the one described in this report—across the divide is one of the best ways 

to begin to build bridges between these communities.  
 

Goals 

 

This report summarizes the findings of an 18-month-long research project led by GeoHazards 

International (GHI) and Colorado State University’s (CSU) Center for Disaster and Risk 

Analysis, to achieve the following overarching goals:  

 

(1) To discover the needs of selected GEM beneficiaries
1
; and  

 

(2) To describe how GEM can most effectively communicate its earthquake risk information to 

these beneficiaries to promote risk mitigating action.  

 

Methods, Participants, and Study Sites 

 

To accomplish these aims, the GHI-CSU team designed and led a research project that included 

in-depth interviews and surveys with earthquake safety practitioners from government, business, 

health care, education, and grassroots groups. These practitioners hold many different positions 

and have a range of job titles and responsibilities that include, for example: government hazard 

analysts, identifying hazards within cities or districts to inform land-use policies; emergency 

planners, implementing preparedness measures throughout school districts or hospitals; and 

                                                           
1
 The project team decided, after consultation with the GEM Secretariat, to expand the scope of the study to include 

respondents in both developing and high-income countries. This aligned the study with GEM’s mission of 

communicating risk information to beneficiaries globally. 
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program coordinators, leading their non-profits’ efforts to help vulnerable populations reduce 

earthquake risk in their homes and local communities.
2
   

 

Individuals were selected for inclusion in the study based on the following two primary criteria: 

(1) high levels of involvement in earthquake risk reduction activities at the organizational or 

community level, and (2) capacity to influence decision-making within their organizations or 

local communities. 

 

Respondents represented the following 11 cities across seven countries:  

 Antakya and Istanbul, Turkey;  

 Bandung and Padang, Indonesia;  

 Chincha and Lima, Peru;  

 Christchurch, New Zealand;  

 Delhi and Guwahati, India;  

 San Francisco, USA; and  

 Thimphu, Bhutan.  

 

 
 

 

During the field visits, the project team also interviewed five local officials from international 

development organizations including the World Bank, the United Nations Development 

Programme (UNDP), and the United Nations Children’s Fund (UNICEF). The purpose of these 

meetings was to introduce the officials to GEM and to explore whether or not these agencies 

might be interested in using GEM’s information in their own risk management activities.  

 

                                                           
2
 For the sake of simplicity, this broad group of professionals is referred to as “earthquake safety practitioners,” or 

“practitioners,” throughout the report.  
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In addition, the GHI-CSU team conducted four interviews to explore how GEM could use so-

called “Web 2.0” technologies. Two of these interviews were with Web 2.0 experts, and two 

were with individuals at the U.S. Geological Survey who have experience using Web 2.0 tools 

(particularly social media) to communicate scientific information to lay audiences.  

 
Research Questions 

 

The following questions guided this project:    

 What earthquake risk reduction programs and initiatives are already underway in the 11 

target cities? What prompted the creation of these programs and initiatives?  

 What tools and resources do practitioners currently use to assess and mitigate their 

earthquake risk?  

 What communication channels do these practitioners prefer to use to communicate with 

colleagues and the public?  

 What tools and resources do these practitioners say that they would like to have, in order 

to better communicate earthquake risk? What functionalities would these practitioners 

like to see integrated into these tools?  

 What barriers do practitioners confront in acting to reduce their communities’ earthquake 

risk? What tools and resources could GEM provide that would help practitioners and 

community leaders to overcome these barriers? 

 How can GEM help these practitioners to better understand and ultimately mitigate their 

communities’ earthquake risk?  

 Which practitioners are most likely to adopt and use GEM’s tools?  

 

The Report 

 

Chapter 1 provides an introduction to the research project and an overview of the 

methodological approach, study site selection, participant sampling strategy, and data collection 

timeline. Chapter 1 also describes the five key sectors that the team focused on in this project:  

(1) government, (2) business, (3) health care, (4) education, and (5) grassroots organizations. 

Each of these sectors plays a crucial role in reducing earthquake risk and promoting a culture of 

safety in communities around the world.  

 

34

22 23

28
26

0

5

10

15

20

25

30

35

40

Government Business Health Care Education Grassroots

 

Interview Respondents by Sector 



4 
 

 

Across the 11 cities, 

practitioners reported that they 

lack one central technical tool 

or resource that provides a 

comprehensive portrait of 

earthquake risk in their cities. 

Chapter 2 offers a summary of the key programs and activities in place in the cities that the 

GHI-CSU team visited, and an analysis of the factors that sparked the creation of those 

programs. The data in this chapter provide strategic information about how and when GEM 

might introduce its platform and tools to practitioners. Indeed, the results offer insight into 

currently used products, potential points of contact and/or windows of opportunity to integrate 

GEM’s tools into new or existing programs and initiatives, and what communication channels 

are most useful for practitioners to receive GEM information and tools. 

 

The results show that the numerous programs and activities underway in these cities address both 

mitigation and preparedness through local initiatives and through nationally- and internationally-

sponsored programs. The programs are designed to assist and/or engage different levels of 

society, ranging from 

 individuals and households;  

 schools, hospitals, businesses, local government, community- and faith-based 

organizations; 

 neighborhoods and communities; to 

 regional, national, and international policymaking bodies.  

 

Many factors spurred the creation of these programs and activities, including: (1) the occurrence 

of a disaster; (2) new risk reduction-oriented legislation and regulations; (3) available 

local/state/national funding; (4) external support and international guidance; and (5) hazards and 

vulnerability concerns, the making of mitigation champions, and strong leadership. Chapter 2 

details how each of these factors affects implementation of a program and offers insights into 

when GEM might introduce its future tools.  

 

Chapter 2 also describes the technical resources used 

by practitioners, the sources that practitioners use to 

find technical resources, and organizational strategies 

for disseminating earthquake risk information to 

others. Most importantly, the team discovered that 

across the 11 cities, practitioners reported that they 

lack one central technical tool or resource that 

provides a comprehensive portrait of earthquake risk 

in their cities. Instead, respondents regularly attempt 

to draw together technical resources from different 

sources to get some sense of the potential impacts of 

future earthquakes on their cities’ lifelines, critical infrastructure, and population groups. A 

majority of practitioners interviewed acquire technical information regarding earthquake risk 

from secondary sources either online or in reports from outside organizations. Only a small 

number actually collect primary hazards, infrastructure, and socio-demographic data to generate 

their own city-specific “risk profiles.”  So few practitioners engage in risk profile creation 

because such a task is technically difficult and time-consuming and access to the required 

primary data sources is limited.  

 

Practitioners use a variety of communication channels to receive earthquake risk information, 

and few respondents rated any of the 13 communication channels identified in the survey as “not 
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useful” or “not available.” The communication channels perceived by practitioners as most 

useful included talking with community members, visiting earthquake- or disaster- focused 

websites, talking in person with scientific experts, and using earthquake hazards maps. The least 

useful channels were perceived to be radio, government websites, and social media. This result 

suggests that GEM could reach earthquake safety practitioners in various geographic regions 

through a variety of communication channels, although some may prove to be more effective 

than others. Practitioners in every target city had access to the Internet, although respondents 

from developing countries indicated that the people that they serve through their organizations 

often do not have such access.  

 

Once they have earthquake risk information, the practitioners disseminate it to the public and 

other groups and organizations through a variety of methods, including disaster simulations, 

workshops, trainings, educational classes, public meetings, broadcast media, and more. These 

outreach methods and strategies are detailed in Chapter 2.  

 

Chapter 3 includes quantitative and qualitative analyses of the resources that respondents said 

that they needed to understand, communicate, and mitigate earthquake risk. The chapter details 

resource needs across the entire sample and includes city-specific and sector-specific analyses. It 

also describes the tools, technologies, and trust-building activities that interview respondents 

suggested that GEM develop. The chapter concludes with a brief summary of best practices for 

communicating risk to practitioners and the public.  

 

The results from this study indicate that many needs for resources exist within the target 

communities. From a list of 21 resources (e.g., projected ground shaking intensity in an 

earthquake, maps of earthquake fault lines, access to technical experts who can explain 

earthquake risk), the least frequently available resources included projected damage to Internet 

networks and to mobile phone networks. Conversely, the most commonly available resources 

included materials for individual and family preparedness, projected ground shaking intensity in 

an earthquake, and maps of earthquake fault lines. Overall, a minority (40% or fewer) of 

respondents marked that they “already have” any one of the 21 resource items.  

 

The qualitative interviews revealed that no single item of the 21 items included on the survey 

was “most important” to all respondents. Rather, what practitioners said time and again was that 

they would like to have access to all of the items, simultaneously, in order to better understand 

the risk profiles for their respective cities. This finding has particular relevance for GEM, as it 

develops its platform and any future tools and resources.   

 

City-specific analyses revealed striking variance across the 11 target cities in terms of reported 

resource availability and reported needs for earthquake risk communication and reduction 

activities. The GHI-CSU team grouped the cities into four categories (low, moderate, high, and 

extreme) based on the extent of resource needs expressed by the respondents in those cities.  
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Sector-specific analyses showed much less variation than the city-specific analyses. Compared to 

the city-specific analyses, these results indicate that geographic location (i.e., whether a 

respondent is located in a developed or developing country context) likely has a greater impact 

upon respondents’ reported resource needs than does sector. 

 

The qualitative data elaborate on the resource needs identified in the survey. Respondents would 

like tools and resources that provide many different types of information, including:  

 general earthquake risk information (e.g. likely magnitude of an earthquake in their city);  

 multi-hazards risk information (e.g. what other hazards the city faces);  

 building stock location and vulnerability (e.g. which buildings are collapse hazards);  

 structural mitigation approaches (e.g. how to strengthen a building);  

 non-structural mitigation approaches (e.g. how to fasten contents in a building); 

 infrastructure systems, emergency evacuation, and vulnerability (e.g. how to manage 

traffic flows following an earthquake); 

 sector-specific damage estimates (e.g., which hospitals, schools, and businesses are 

collapse hazards); 

 social and psychological vulnerability  (e.g. how to communicate risk to vulnerable 

groups); 

 emergency response planning and simulation exercises (e.g. what resources are required 

to best plan for and manage a disaster); and  

 best practices (e.g., what lessons can be learned from other cities and countries). 
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Respondents provided general requests and recommendations for the tools that GEM may 

develop. These requests and recommendations included: (1) user-friendly tools that require little 

time to learn; (2) tools that employ clearly defined and consistent terminology; (3) customizable, 

site-specific, and sector-specific tools that provide more particularized information for their 

communities; (4) tools with the most current, up-to-date information possible; (5) technology 

that would integrate disparate information sources; and (6) more consistent access to technical 

experts able to explain their earthquake risk and to help convince decision-makers of the 

importance of funding and supporting mitigation and preparedness activities. 

 

In order to adopt any tool, however, respondents indicated that they must trust it and its 

information sources. They indicated that such trust would depend upon their believing that 

credible, clearly articulated “sound science” was behind the tool or resource; upon trusted 

organizations and/or individuals endorsing the tool; and upon evidence suggesting that the new 

product had a relative advantage or was “better” than what they were already using. 
 

Chapter 4 offers a discussion of the various barriers respondents face in carrying out their work. 

It is clear that even the most knowledgeable and informed participants in this study are often 

unable to overcome the multiple, substantial barriers inhibiting their ability to “get things done.” 

Indeed, the GHI-CSU team interviewed many exceptionally smart, talented, and motivated 

earthquake safety practitioners, who are desperate to reduce risk in their communities but are 

repeatedly stymied by different obstacles. GEM’s tools will be more effective at helping users to 

promote mitigating actions, if its tools and resources help practitioners to overcome at least some 

of these barriers.  

 
  

 

Earthquake safety practitioners represent a critical “bridge” between scientific experts and the 

general public. As such, practitioners regularly struggle to convey complex risk information in the 

most straightforward, user-friendly, and engaging ways possible.   

 

Participants in this study reported that it would be most helpful to them if they could receive 

information from GEM in a variety of formats and channels, such as:  

 maps,  

 charts,  

 tables,  

 short handouts or briefing papers, 

 posters,  

 brief, descriptive narratives highlighting mitigation and preparedness success stories,  

 PowerPoint™ slides,  

 in-person or web-based presentations by GEM experts,  

 online simulations or games,  

 customizable computer programs,  

 web-accessible videos, and  

 web pages designed with the general public in mind.  
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Barriers to Earthquake Risk Reduction 

 

 
 

 

The barriers identified in the red boxes above represent the nine “meta-themes” that emerged in 

the GHI-CSU team’s analysis of the interview data. These barriers were often described as 

tightly interconnected and overlapping challenges that obstructed the “knowledge-to-action” path 

for practitioners working to reduce earthquake risk. Each of these barriers included numerous 

sub-barriers, which are detailed in Chapter 4. 

 

The survey data provide additional information about nine pre-identified barriers. Across the 11 

target cities, a lack of money was the most commonly cited major barrier to earthquake risk 

reduction, while the least commonly cited major barrier was lack of interest among colleagues. 

Over half of all survey respondents indicated that all nine items listed on the survey are either 

minor or major barriers.  

 

Major Barriers to Earthquake Risk Reduction  

Barrier Item Rank 

Money 1 

Other social/economic problems 2 

Lack of available personnel   3 

Lack of technical expertise 4 

Lack of interest among the public 5 

Lack of earthquake information 6 

Other serious hazards 7 

Time 8 

Lack of interest among colleagues 9 
                  Note: 1 = most common barrier, 9 = least common barrier.  

 

 

City-specific analyses of barriers indicate variability in barriers faced by different geographic 

locations. The team grouped the cities into three categories (moderate, high, and extreme) based 

on the extent of barriers expressed by the respondents in those cities.  
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Sector-specific analyses of the barriers showed much less variation than the city-specific 

analyses of barriers. Compared to the city-specific analyses, this result indicates that geographic 

location likely has a greater impact upon respondents’ reported barriers than does sector.  

 

GEM cannot reduce all of the barriers identified in this study. But GEM is well positioned to 

help practitioners address the barriers of (1) lack of technical expertise, and (2) lack of 

earthquake information. These two barriers affect certain cities and sectors more than others. 

Indeed, participants from cities in less developed countries experience more extreme difficulty in 

accessing both technical expertise and earthquake information.  
 

Overall, these results indicate that cities in countries with higher United Nations’ Human 

Development Index (HDI) scores tended to have more access to resources and to experience 

fewer barriers to risk reduction than did cities in countries with lower HDI scores. Within a given 

country, cities that had larger population sizes and more recent exposure to large earthquakes 

tended to have more access to resources than did cities with smaller population sizes and more 

distant exposure to large earthquakes.  
 

Recommendations 

 

The report also includes numerous recommendations to the GEM Foundation. The purpose of the 

recommendations is to turn the research project’s findings into actionable steps that GEM could 

take to work with practitioners in seismically-prone communities around the world. The project 

team endeavored to connect its recommendations to GEM’s mission and goals. 
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Recommendations 

 
 

This section presents the GHI-CSU team’s recommendations to the GEM Foundation. The 

purpose of the recommendations is to translate the research project’s findings into actionable 

steps that GEM could take. In drafting the recommendations, the project team also drew from 

numerous meetings and discussions with the GEM Secretariat staff, which helped to clarify 

GEM’s intended future directions; and from a March 2012 workshop in Pavia, Italy, which 

brought together the GHI-CSU project team, GEM Secretariat staff, GEM advisors, and selected 

respondents, in order to provide the team with feedback on a draft version of this report. 

Throughout this section, the project team endeavored to connect its recommendations to GEM’s 

stated mission and goals. 

 

The recommendations are structured into four categories:  

A. Focus and Clarify GEM’s Efforts 

B. Develop a Comprehensive Tool that Helps Practitioners Take Action 

C. Train and Support Users 

D. Develop Strategies for Post-Disaster Windows of Opportunity 

 

The sequence in which these categories, and the recommendations within each category, are 

presented is not meant to suggest a ranking by importance. Rather, the categories are used to 

organize recommendations by theme and to make this section easier for readers to follow.  

 

The GHI-CSU team recognizes that GEM is a collaborative and evolving effort that involves 

many individuals and organizations around the world. The recommendations that follow are 

addressed simply to “GEM,” because the team is not in a position to know when a contractor or 

partner, rather than the GEM Secretariat, would be the appropriate entity to implement a specific 

recommendation. Similarly, while the following recommendations apply to GEM’s risk 

assessment platform, website, associated tools and resources, and yet-to-be-conceived services 

and web-based products, the team often refers both in this section and the larger report simply to 

“GEM’s platform” or “GEM’s tools.” 

 

A. Focus and Clarify GEM’s Efforts 

 

Recommendation A.1. Focus time and resources on the needs of earthquake safety 

practitioners by: 

 Addressing the particular needs of earthquake safety practitioners in the development of 

GEM’s risk assessment platform, website, and associated tools and resources.   

 Developing strategies and mechanisms for obtaining regular input from practitioners on 

the development of GEM’s platform.  

 Appointing one or more earthquake safety practitioners to the appropriate board(s) and/or 

working group(s) within GEM’s organizational structure.   

 

There are a number of important reasons why GEM should dedicate resources to serving the 

needs of earthquake safety practitioners, among other designated users. These practitioners 

(1) have a demonstrated interest in reducing disaster risk in their communities and therefore, 
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are likely to view GEM’s resources as valuable; (2) have expertise in earthquake risk 

reduction, are familiar with many of the key concepts and the terminology used in the work, 

and understand the role and importance of communicating risk information to the broader 

public; (3) have formal responsibilities and authority, associated with their professional 

positions, to promote and implement risk reduction activities; (4) have expressed an interest 

in and need for the type of risk information that GEM can provide; (5) are potential “early 

adopters” of GEM’s risk platform and website; (6) work in diverse sectors which, taken as a 

whole, represent a significant portion of any community’s or nation’s economic, political, 

and social activities; and (7) represent a critical “bridge” between the scientific world and the 

broader public.     

 

GEM should solicit input early and regularly from practitioners, through user testing or other 

such mechanisms, on prototypes or mockups of tools that GEM plans to build. Input from 

practitioners will help GEM to develop products that best meet their needs.  

 

Earthquake safety practitioners have a range of technical skills and earthquake-related 

knowledge, and their skills and knowledge will affect their abilities to learn and effectively 

use GEM’s products. Most practitioners interviewed for this study had limited, if any, 

experience in using computer models to analyze earthquake risk. Instead, the majority use 

maps and other risk information compiled by scientific experts and then translated for 

practitioners; they in turn translate that information for residents in their communities. GEM 

should take this information translation and transmission dynamic into consideration, as it 

further refines its current “user groups” (i.e., “pro, advanced, and basic”) and designs its risk 

assessment platform and tools.    

 

Recommendation A.2. Focus on the needs of earthquake safety practitioners working in 

specific key sectors, including government, business, health care, education, and grassroots 

organizations. To accomplish this, GEM could:  

 Identify through early input and user testing—or other systematic methods for receiving 

feedback on prototypes or mockups of tools that GEM plans to build—specific 

functionality needs of users in key sectors of society, and address those needs in the 

development and refinement of GEM’s products.  

 Explicitly and consistently identify these sectors on GEM’s platform and website and in 

its marketing/outreach material as potential users of GEM’s tools.  

 Modify GEM’s platform and website, so that a user can select content customized for 

specific sectors. These sector-specific sections would:  

o Employ text and graphics—such as images of businesses, schools, or government 

buildings—that depict or suggest these sectors.   

o Provide tools and resources tailored to the identified needs of these sectors.   

o Provide information and/or links to risk reduction best practices and case study 

examples for these sectors. 

o Provide links to online communities, or networks, where users can meet and 

exchange ideas with other practitioners working in these sectors.     

 Include pictures and brief vignettes of earthquake safety practitioners worldwide, 

attesting to the quality and value of GEM’s products in their risk reduction activities.  
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Respondents said that what they wanted, and typically lacked, was risk information targeted 

to the sectors in which they work. For example, health care officials wanted to map the 

location of all hospitals and health care facilities in relation to their seismic hazards, and to 

have community-wide estimates of deaths and injuries following large earthquakes. School 

district officials, by contrast, wanted to know where the most vulnerable schools in their 

cities were located. Practitioners in each sector wanted risk information about the buildings 

and physical infrastructure that were essential to their work.  

 

Distinct feature requests across sectors should become even more apparent as GEM begins 

user testing. Even if more sector-specific needs do not emerge through user testing, GEM 

could still opt to present its tools in ways that appear to be customized to different sectors. 

The more that GEM makes its platform and tools sector-specific, the more likely it is that 

practitioners will perceive the tools to be designed for them and will adopt GEM’s products.  

 

GEM also should consider these five key sectors when developing marketing/outreach 

strategies and designing training and support mechanisms for users (see Recommendation 

C.1). As previously noted, these sectors, taken as a whole, represent a significant portion of 

any community’s or nation’s economic, political, and social activities. If GEM does not have 

adequate resources to focus on all five sectors, then it should, at a minimum, focus on the 

government and grassroots sectors. Government has a unique capacity to significantly 

influence practices in other sectors. That said, in many countries government is mistrusted, 

inefficient, and unresponsive to the needs of constituents. GEM would miss an important 

opportunity to empower people with risk information, if it focused solely on government. By 

also focusing on the grassroots sector, GEM would increase the chances that its products 

would be used to promote risk reduction in a given city. Additionally, respondents working 

in the grassroots sector reported encountering the fewest barriers to accomplishing effective 

earthquake preparedness and mitigation activities, which indicates that this sector might be 

able to use GEM’s tools more productively than could other sectors.   

 

Recommendation A.3. Focus, at least initially, on a more narrowly defined group of users 

than is listed on GEM’s website.     

 

GEM states on its website that it envisions supporting many types of users, including those 

from the private and public sectors, non-governmental organizations, international bodies, 

and individuals living in earthquake-prone areas. GEM’s website also lists other, more 

specific, target users: civil protection departments, national ministers of economy, reinsurers, 

global primary insurers, risk managers at multinational corporations, geologists, engineers, 

university researchers, entrepreneurs, local government agencies, urban planners, 

geophysicists, and individual homeowners.  

  

This project investigated the needs of earthquake safety practitioners from five key sectors. 

Even within this relatively limited group of potential GEM users, the GHI-CSU team found 

substantial variation in the resources that practitioners have, the resources that they would 

like to have, and their technical capacity to use and apply GEM’s risk information. 

Considering this diversity, and the difficulties associated with reaching such a wide and 

varied group, GEM should concentrate, at least initially, on developing tools for a more 
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narrowly defined group of users than is listed on its website. In selecting this group of users, 

GEM should consider other regional or global initiatives that are focused on earthquake risk 

assessment and mitigation, in order to identify how GEM might best complement these 

efforts, expand upon work that is already available, and avoid duplication.  

 

GEM should also clearly distinguish between its intended users—that is, people who will 

visit its risk assessment platform or website to access tools and resources—and the 

significantly larger population of individuals and organizations that might, one day, benefit 

from the availability of GEM’s risk information, such as homeowners who live in a city that 

has become more resilient through a local initiative that relied on GEM’s information.  

 

Recommendation A.4. Clearly communicate the anticipated and actual level of detail of 

GEM’s risk information. 

 

Generally speaking, the more specific GEM’s information is, the more useful it will be in 

communicating risk information and promoting mitigating action. Will GEM provide risk 

information at a citywide level? At the level of a neighborhood, within a city? Will GEM 

provide risk information about a specific subset of buildings—such as schools, government 

offices, or housing—and specific infrastructure at the city or neighborhood level? This 

project’s research revealed that many potential users working at the community level will 

decide whether or not to use GEM’s tools based on the granularity of the information that 

they will provide. For example, some practitioners said that they would view GEM’s tools as 

unhelpful, if the tools do not provide information about specific buildings or infrastructure. 

 

As GEM continues to focus its efforts on the needs of particular users, GEM can avoid 

fostering unrealistic expectations about the capacity of its products by clearly communicating 

how specific its risk information is expected to be. GEM should also clearly communicate 

the uncertainties associated with its risk calculations. 

 

Recommendation A.5. Clearly describe what GEM’s tools and resources will help 

practitioners to achieve.    

  
When the project team asked practitioners what tools and resources GEM should develop, 

some responded, in turn, by asking what GEM intends to help them accomplish in their 

organizations and local communities. In other words, these practitioners first needed to 

understand what GEM’s tools and resources might help them to achieve, in order to offer 

specific suggestions about what the tools and resources should be. The consistency of this 

trend in the data suggests that practitioners are likely to have this same question, when they 

first encounter GEM’s marketing/outreach materials or visit GEM’s website or platform. If 

GEM outlines clearly how its products can help practitioners to accomplish their work, then 

they will be more likely to use GEM’s tools and resources.  

  

GEM should consider providing answers to the following types of questions on its website 

and in its marketing/outreach materials: For which size cities does GEM intend to provide 

risk information? What specific information will GEM’s risk assessment platform and 

website offer that can be used at the city level? How will GEM’s tools and resources help 
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users to think through, design, and implement mitigating actions? This last question is of 

particular importance to practitioners. As noted in Recommendation B.2, many practitioners 

who participated in this study were aware that their communities were at high risk, but they 

were unsure of how to prioritize risk reduction actions.  

 

B. Develop a Comprehensive Tool that Helps Practitioners Take Action 

 

Recommendation B.1. Develop a comprehensive tool and other associated resources that 

help earthquake safety practitioners to understand and communicate the earthquake risk 

of their communities.  

 

Respondents across all 11 of the target cities said that they lack, and urgently need, one 

central tool that they can rely upon to provide a comprehensive picture of the earthquake risk 

of their communities. Practitioners want and need access to information related to earthquake 

exposure; projected damage to housing, schools, businesses, roads, and other critical 

infrastructure; and projected impacts—including deaths and injuries—on different population 

groups. Although practitioners with lower expressed resource needs,
3
 such as those working 

in San Francisco, currently have access to more risk information than do practitioners in 

higher needs cities, such as Padang, respondents overwhelmingly stated that the more 

specific GEM’s risk information, the better, and the more comprehensive GEM’s risk 

information, the better.
4
 The project team firmly believes that if GEM is able to develop one 

comprehensive tool that draws together information on earthquake exposure, projected 

damage, and projected impacts for nations and cities, then GEM will be positively received 

and its tool and resources will be widely adopted globally.   

 

Once practitioners have access to risk information, they and their organizations make 

decisions about how to manage risk based on a variety of cultural and values-based systems. 

One group may prioritize cost savings over everything else, while housing availability, the 

preservation of cultural property and historic neighborhoods, tourism, or job creation could 

be of paramount importance to others. GEM cannot predict which expected impacts will be 

most important to users, because different users will have different values (as will the final 

beneficiaries, whom its users are trying to persuade to act). Therefore, the more flexible and 

comprehensive GEM’s tools are in presenting and emphasizing different components of risk, 

the more attractive the platform will be to users.   

 

  

                                                           
3
 See Section 3.1.1 of the report for a description of what characterizes lower and higher resource needs cities. In 

general, lower resource needs cities will have higher United Nations Human Development Index (HDI) scores than 

will higher resource needs cities (see Section 4.3 for a more detailed discussion of the HDI scores across the target 

countries). 
4
 Respondents clearly said that they wanted sector- and site-specific data. However, respondents were not asked to 

consider the technical feasibility of their requests, nor were they asked to consider the costs of generating granular 

risk data. Risk information provided at a scale that is coarser than site-specific is still helpful in promoting and 

implementing risk reduction initiatives.
 
 See, for example: Spangle, William E., ed. 1987. Pre-Earthquake Planning 

for Post-Earthquake Rebuilding (PEPPER). Los Angeles: Southern California Earthquake Preparedness Project. 
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Recommendation B.2. Develop additional tools and resources that help earthquake safety 

practitioners to make decisions about actions that they could take to reduce their 

earthquake risk. These could include: 

 Additional tools that calculate estimated costs and potential benefits of various 

preparedness and mitigation options. These tools might graphically display the expected 

impacts, over time, of different measures on a region’s or community’s risk profile, in 

order to help users select the most effective options.  

 Tools that—to the greatest extent possible—help users to identify the most vulnerable 

buildings, or building types, among a portfolio and that provide some measure of 

expected damage, expressed either probabilistically or deterministically, for each 

building type.   

 Tools that allow users to experiment with or manipulate underlying factors, such as 

vulnerability or exposure, affecting a community’s risk, providing insight into which 

interventions could have the largest impact.  

 Tools that display a community’s risk profile in terms of its expected “states of 

recovery,” such as for buildings, infrastructure, and essential services, providing insight 

into which elements of society are least resilient and in most need of intervention.
5
  

 Resources, or links to reliable websites with resources, that describe—drawing on best 

practice or case study examples—frequently implemented risk reduction measures that 

should be considered by communities or organizations.  

 

The practitioners who participated in this study were already well aware that their 

communities were at high earthquake risk. But this awareness did not always lead directly to 

mitigation action. Among other barriers to action, one of the most prominent was the fact that 

practitioners and policy makers were unsure of how to prioritize risk reduction actions and 

resources in their communities. Across the cities, practitioners expressed a strong desire to 

collaborate with experts who could help them to make decisions about how, when, and where 

they should focus their mitigation and preparedness efforts. If GEM could support this 

critical analytic step in the mitigation and preparedness lifecycle, as by building the tools 

described above, then users would be better equipped to reduce risk and increase resilience in 

their communities and would be more likely to adopt the tools and resources that GEM 

eventually offers. 

 

Recommendation B.3. Treat the following as “core requirements” of GEM’s website, 

platform, and associated tools and resources:  

 User-friendliness.  

 Clearly defined and consistent terminology.  

 Current, regularly updated earthquake risk information.  

 Customizable site- and sector-specific options for viewing risk information.  

                                                           
5
 Even if it is not technically feasible for GEM’s tools to generate recovery estimates for specific cities, a tool that 

provides a framework for users to describe and quantify their communities’ resilience will be helpful for 

practitioners. For an example of a resilience framework that uses states of recovery, see: 

http://www.spur.org/policy/the-resilient-city.   

http://www.spur.org/policy/the-resilient-city
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 Interoperability with software applications and datasets frequently used by practitioners, 

including the ability to compile and integrate within GEM’s platform multiple, outside 

sources of information on hazards exposure and vulnerability.  

 Compatibility across common desktop and mobile computer operating systems. 

 

Practitioners—particularly those who live in low resource needs cities, such as San Francisco 

and Istanbul—already have access to a range of risk-related information, such as exposure 

data. Therefore, GEM’s products should be compatible with the software applications and 

datasets frequently used by practitioners for understanding and assessing risk. (See Section 

2.3 for more information about the technical resources used by practitioners and how this 

varies by city.)    

 

In addition to the above core requirements, GEM’s tools and resources could offer the 

following features:  

 An easy-to-navigate, visually appealing graphical user interface (GUI). 

 An option to view the content and any accompanying user guides that GEM develops in 

different languages.  

 An online “wizard,” or assistant, to guide users, step-by-step, through the process of 

customizing risk assessment information. This wizard might also include a “definition” 

feature that would allow users to click on hyperlinks for technical terms, in order to read 

definitions of terms such as hazards, vulnerability, and risk in plain language.   

 The ability to generate probabilistic and deterministic seismic risk analyses.  

 The ability to customize outputs, subject to the availability of data, so as to select and 

display those components of risk (e.g., expected impact on schools or hospitals, expected 

impact on specific population groups) that are most important and relevant to the user. 

(See Chapter 3, and especially Tables 3.1, 3.2, 3.3, and 3.4, for specific components of 

risk information that respondents reported that they need. See Section 3.3 in the same 

chapter for additional information on effective risk communication strategies.) 

 The ability to display outputs in various formats (e.g., charts, tables, maps, animations), 

including visual displays of information that can be easily understood, with limited 

accompanying explanation, by people who are not scientific experts. (See Section 3.2.1 

for more information about how respondents would like to see outputs displayed.) 

 The ability to export outputs into common file formats, such as .JPG, .PNG and .XLS.  

 

In developing its platform and website user interfaces, as well as its risk information outputs 

(e.g., maps, infographics), GEM should emphasize ease of use. Risk reduction measures are 

usually undertaken only after decision-makers (who are typically not earthquake experts) 

support those actions within their communities or organizations. Thus while scientists, 

engineers, and earthquake safety practitioners might be the immediate target users of GEM’s 

risk information, the final target beneficiaries of the information are likely to be people with 

limited understanding of earthquake risk, who are balancing competing priorities. With this 

in mind, GEM should allocate resources to developing innovative ways to communicate 

earthquake risk information to lay audiences. This offers an opportunity for GEM to 

differentiate itself from other seismic risk assessment tools and resources.  
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GEM’s platform should support the capability to generate both probabilistic and 

deterministic risk analyses. Deterministic risk analysis is needed to create earthquake 

“scenarios,” which are widely used by practitioners as important tools for promoting disaster 

preparedness and planning.
6,7

 

 

Recommendation B.4. Seek the endorsement of GEM’s scientific and engineering rigor by 

key, widely respected scientific institutions within targeted countries.  

 

GEM’s risk information will contribute more to raising awareness and promoting mitigating 

action within a country, if the science and engineering supporting its risk assessment tools 

have been endorsed in a way that convinces national and local decision-makers. Respondents 

said that they would be more likely to trust and use GEM’s products if GEM were endorsed 

by widely-respected scientific institutions within their countries. (See Appendix L for a list of 

trusted organizations and trusted individuals identified by respondents from each of the target 

cities.) In some cases, endorsement by respected foreign scientific institutions, as well as 

local ones, would enhance GEM’s perceived trustworthiness.  

 

It would be impractical for GEM to seek endorsement from institutions in every country. But 

GEM could seek endorsement within a few select countries—such as those with recognized 

scientific and engineering leadership—in the major geographic regions of the world with 

seismic hazards. 

 

C. Train and Support Users 

 

Recommendation C.1. Develop mechanisms for training, supporting, and connecting 

earthquake safety practitioners in using GEM’s risk assessment platform. The mechanisms 

could take the form of: 

 Free and easily accessible online training modules. 

 Periodic webinars, in which scientific and engineering experts would provide tutorials on 

how to use GEM’s risk assessment platform and take questions from participants.  

 Seminars or classes at hazards conferences on how to use GEM’s risk assessment 

platform. GEM could organize conferences or present sessions at existing annual 

meetings that are widely attended by earthquake safety practitioners.  

 An online list of frequently asked questions, customized to the specific needs of 

practitioners, on how to use GEM’s risk assessment platform.    

 A directory of technical experts affiliated with GEM, who could provide workshops, 

seminars, or one-on-one mentoring to interested users.  

 An online collaborative forum where practitioners and other users could ask for help, 

support one another, and share best practices.  

 “Case studies” of how users have assessed risk using GEM’s tools, highlighting key 

assumptions and decisions made in the process. These examples could serve as a kind of 

guide for newer users, as they begin using GEM’s products.   

 

                                                           
6
 See Earthquake Engineering Research Institute: http://www.eeri.org/projects/earthquake-scenarios/. 

7
 Brian Tucker, Mustafa Erdik, and Christina Hwang, eds. 1994. Issues in Urban Earthquake Risk. Dordrecht: 

Kluwer Academic Publishers. 

http://www.eeri.org/projects/earthquake-scenarios/
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Practitioners in all 11 of the target cities in the study expressed a strong interest in using 

GEM’s tools and resources, once developed. However, respondents indicated that they want 

and need training on new risk assessment tools. Practitioners across all surveyed sectors and 

cities also want more consistent access to scientific experts, who can help to explain their 

earthquake risk. By providing training and support, through various media, GEM will 

increase the likelihood that its tools will be adopted and used correctly and effectively.  

 

These training and support mechanisms will be particularly effective, if they also help 

earthquake safety practitioners to communicate, share information, and provide advice on the 

use of GEM’s tools and resources. Respondents frequently cited limited networks across 

hazard-prone communities and limited networks between disaster-focused organizations 

within communities or countries as barriers to implementing risk reduction measures.  

 

Importantly, practitioners in different cities and countries have different levels of technical 

expertise, which influences their ability and willingness to adopt new technologies. 

Regarding their ability, GEM is likely to need to provide more training, support, and capacity 

building for users in higher resource needs cities. In terms of willingness, practitioners in 

higher resource needs cities have fewer existing risk-related tools at their disposal and are 

more likely to adopt GEM’s products (assuming that they have the ability or are trained to 

use them). It is worth noting that practitioners in all of the target cities had access to the 

Internet, which suggests that GEM could use Internet-based products and services to reach 

out to and train practitioners. (See Section 2.4 for more information on the communication 

channels and technologies used by respondents.) 

 

Recommendation C.2. Create a “GEM Fellows” program to recognize and support the 

efforts of earthquake safety practitioners in communities worldwide.  

 

Potential GEM Fellows are individuals with the capacity to combine technical understanding 

and knowledge with practical application. These practitioners should be well-connected 

within their own and other communities (allowing for “vertical” leadership within their own 

communities and “horizontal” leadership across communities). An easy starting point for 

selecting GEM Fellows would be to draw upon the list of 11 local partners and 133 

respondents in the 11 target cities of this project (See Appendix F, G, and H).   

 

A GEM Fellows program would provide a way for GEM to move beyond calculating risk 

and into helping users think through, design, and implement mitigating action. The fellows 

should be trained to use GEM’s risk assessment platform and should receive stipends as 

remuneration for their using GEM’s tools and resources to promote and/or implement risk 

reduction activities in their local communities. The fellows should also be paired with 

advisors who could help to strategize about ways to promote risk reduction using GEM’s 

information. GEM should consider providing multi-year commitments to fellows, in order to 

allow sufficient time for them to make progress on the risk reduction activities they pursue.   
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D. Develop Strategies for Post-Disaster Windows of Opportunity 

 

Recommendation D.1. Develop strategies to take advantage of the windows of opportunity 

for risk reduction that follow most large earthquakes, in order to raise awareness and help 

earthquake safety practitioners achieve their goals. These strategies could take the form of:  

 Creating tools that allow users to quickly compare and contrast their communities’ 

vulnerabilities, social and economic profiles, expected losses, and projected recovery 

times with those of a community recently affected by a major earthquake.   

 Developing plans to organize training sessions on the use of GEM’s risk assessment 

platform in affected cities and surrounding regions at a suitable time after the event. 

 Devoting resources to expand the GEM Fellows program in the affected area and 

neighboring regions at a suitable time after the event. 

 

Although a range of factors sparked the creation of the programs that existed in the 11 target 

cities, the most important and widely-cited influence was the occurrence of a disaster in the 

respondent’s home community or in a nearby region. In short, disasters are focusing events. 

This finding poses a challenge for mitigation specialists: if social change is most achievable 

in the wake of a disaster—if that is the period when practitioners most often adopt new 

technologies, forge new alliances, and create and fund new programs—then how can those 

interested in mitigation use this knowledge to help communities with high earthquake risk?  

 

GEM representatives have clearly indicated that GEM is not in the business of disaster 

response and recovery. Still, the period following a natural disaster may present the window 

of opportunity for GEM to be introduced and successfully adopted in communities newly 

determined to understand and mitigate future risk. For this reason, GEM should capitalize on 

the post-disaster window of opportunity—that moment of heightened awareness and 

willingness to act—to reach out to other cities with significant seismic risk, in order to 

promote mitigating action.  

 
 


