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ABSTRACT: How do we measure success in disaster recovery? In the past two decades, 

observers have recognized that the return to pre-event conditions is often unworkable—

not only because the pre-event conditions were hazardous, but also because the disaster 

has created a new normal, requiring new ways of thinking and planning. Recovery from 

high impact urban disasters means more than repairing physical infrastructure and 

rebuilding housing and commercial buildings. When concentrated damage changes the 

urban landscape, recovery typically requires re-design and re-planning. Community 

renewal requires change with social, economic, institutional, infrastructural, ecological, 

and regulatory dimensions. Recent research on resilience has helped to identify the 

linkages among several factors: the welfare of individuals; the welfare of households; 

business and civic recovery; and the importance of health, education, housing, 

employment, and environmental conditions. There has been a range of approaches to the 

recovery process after recent earthquakes. Here, a comparison between experience in 

Chile and New Zealand demonstrates the difference between rebuilding damaged 

structures and reimagining a community. Experience from the United States events of 10-

25 years past offer additional insights into successful urban recovery and challenges to 

integrating physical reconstruction with social and civic adaption to permanently altered 

circumstances. 

1 INTRODUCTION 

Jobs and housing are often cited as key elements of disaster recovery. Individuals and communities 

struck by an earthquake, hurricane, or other calamity cannot “return to normal” unless people have 

means of supporting themselves and places to live. For residents and for the community as a whole, 

however, normalcy also requires that community services such as roads, bridges, and the utility 

infrastructure be functional; schools, health care, and social services be available; and banks, 

businesses, cultural institutions and governments be functioning. In addition, the citizens in the 

impacted areas need to feel hope for the future and engaged not only in their personal recovery, but 

also in rebuilding the life of the community. 

Resilience, the capacity to rebound from current or future disasters, is critical to recovery. Numerous 

research efforts have developed methods for measuring and monitoring community resilience. 

Although no single model can quantify disaster resilience, the growing consensus is that resilience is a 

multifaceted concept, with social, economic, institutional, infrastructural, ecological, and community 

dimensions (NRC, 2010; Peacock et al., 2008). Several sets of resilience indicators or attributes can 

serve as baselines for measuring recovery progress and outcomes after a disaster event (Bruneau et al. 

2003; CARRI 2009; Cutter, Burton, & Emrich 2010; Miles & Chang 2006; Norris et al. 2008; Twigg 

2009). Community functions such as infrastructure, housing, economic viability, and social conditions 

are typically listed as performance indicators. These metrics are useful to evaluating different 

approaches to recovery.  

2 HOUSING IN RECOVERY AND RENEWAL 

Housing is a core element of daily life and a critical component of any disaster recovery effort. In most 
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parts of the world, housing is privately owned and, as such, housing recovery is managed differently 

than recovery in the public sector (roads, schools, hospitals, government and cultural facilities). 

Housing recovery, however, is critically interdependent with recovery of those public-sector facilities.  

Everyone who loses their home in a disaster has needs greater than shelter. They need to replace their 

possessions—clothes, medicine, car, bicycle, documents, and so on. They need to know if they have a 

job, if their children will have a school, if an injured family member can get medical care, or if health 

care will be available for chronic and routine needs. If they are homeowners, they depend on rulings 

from local government regarding the safety of their dwelling and permits for repairs, if they can 

finance the repairs. Legal renters have to find alternatives, but shadow renters (families who double 

up, those in short-term single-room occupancy rentals, squatters, immigrants, and so on) also need 

alternatives and have no status in government programs. They can seek help only from churches and 

nongovernmental organizations (NGOs). 

All of them, however, need to decide whether to stay (rebuild or find alternative accommodations) or 

to leave the disaster area, and they all need information. What they need is an understanding of what 

help is available to them and what public decisions will affect their private decisions. Individuals’ 

capacity to stay in a disaster-affected jurisdiction is as much about their jobs and the availability of 

services as it is about how to solve their shelter problem. Will the incentive to stay be greater if 

individuals and families are engaged in a community process? Will the programs enhance individual 

and community resilience? Examples from Chile and New Zealand, discussed in the next section, 

represent two different approaches. In Chile, the national government rebuilt low- and moderate-

income housing, replaced damaged infrastructure, schools and medical facilities in four years. Some 

community planning efforts were undertaken during rebuilding, with more social and local economic 

development occuring later. In New Zealand, the widespread availability of insurance funded 

residential rebuilding, but the concentration of damage in the CBD has forced a much more complex 

process of reinvestment and redesign which will take many years to complete.  

 

3 LESSONS FROM CHILE AND NEW ZEALAND 

Comparing the disaster losses and recovery programs of different countries is extremely difficult when 

local conditions make each situation unique, but some generalizations can be made. Recovery is often 

a combination of a proactive government role in the reconstruction process, funding, community 

participation, and resilient improvements in infrastructure and planning. 

To measure the success of recovery, it is important to look at different scales of intervention over 

different timeframes. Success in recovery will depend first on the scale at which that recovery is 

measured: at the level of the individual or household, at the level of the neighborhood or community, 

or at the level of the city or region. Success in recovery will also depend on the timeframe in which 

recovery is measured: in years or in decades. Finally, the degree of success in recovery will depend on 

the perspective of the evaluator: a family, a community, a government, an outside funder, or an 

independent evaluator (Comerio 2005a). 

With the caveat that comparisons are difficult and tempered by differing perspectives and timeframes, 

it can be useful to compare Chile’s and New Zealand’s recovery efforts.  

3.1 Housing and Civic Recovery in Chile 

On Saturday, February 27, 2010, at 3:34 a.m. local time, an M8.8 earthquake struck the south central 

region of Chile. The earthquake produced a tsunami that caused major damage over 630 kilometers of 

coastline. The earthquake and tsunami impacted 75 percent of the population of Chile, which is 

concentrated in six central regions. Overall, some 370,000 housing units (10 percent of the housing in 

the six regions) were affected. Of those units, 220,000 (60 percent) were rebuilt with government 

assistance and 150,000 (40 percent) were repaired or rebuilt privately, often with insurance.  

Of the 220,000 units targeted for government assistance, 109,000 involved repairs of damaged homes 

and 113,000 required rebuilding (MINVU 2011). Within a few months after the earthquake, Chile 

developed a national reconstruction plan that required special legislation and funding through various 
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business taxes and (unaffected) property tax increases. The plan covered major sectors, including 

infrastructure, hospitals, schools, and so on. Housing, a central element of the plan, was managed by 

the Ministry of Housing and Urban Development (MINVU) (Comerio, 2013, 2014). 

The housing reconstruction plan was aimed at low- and middle-income populations and the process 

involved coordinating more than 239 municipalities and included reconstructing temporary and 

permanent housing, urban planning, and reconstructing historic heritage. More than 70 percent of the 

homes to be rebuilt were on sites where the beneficiaries had a house before the disaster, which meant 

that, in Chile, recovery policy was focused on keeping families in their communities, limiting 

greenfield developments, and improving seismic and thermal rebuilding standards in rural and urban 

localities. 

A variety of options were available to qualified families: funds to repair an existing house, to acquire a 

new house, to build a new house on the owners’ land, to build a house on a new site. Families without 

land were accommodated in temporary camps while social condominium projects were designed and 

completed. In larger cities such as Talca, where 30 percent of the housing stock was damaged, 

additional subsidies enabled builders to work on inner-city sites in an attempt to counteract the rush to 

build on the periphery. In coastal cities, new master plans were developed for tsunami protection, 

infrastructure, and urban relocations. 

After 2 years, about 70 percent of the home repairs were complete, but only 10 percent of the new 

construction was complete. After 3 years, 68 percent of the government-funded housing was complete 

and, at the fourth anniversary, in February 2014, nearly all of the 220,000 units were complete 

(Comerio, 2013, 2014). 

The Chilean government’s housing program demonstrates an effort to combine new, safe building 

technologies with local vernacular lifestyles and to improve the welfare standards for a significant 

population. The program is also remarkable because it reflects a policy that kept most of the 

reconstruction as part of the urban fabric instead of in green field developments. It was conceptualized 

and funded at the national level, but local and regional agencies handled management and 

implementation—with oversight from local architects and engineers and construction competitively 

bid by local builders. Plans for hazard abatement were integrated into coastal redevelopment, and 

efforts were made to rebuild with greater density to counteract exurban development.  

Within the same time frame, other government Ministries (Education, Health, Public Works) 

undertook the reconstruction of schools, hospitals, roads and bridges, and these too were largely 

completed within the four year time frame. It helped that these were primarily repair and replacement 

programs scattered over a large region. The projects did not involve complex urban and economic 

renewal. Thus, the national government was able to invest in improved housing and civic 

infrastructure across the affected region with a more limited focus on urban policies and planning as 

part of the recovery process.  

Five years after the earthquake, and after the rebuilding was completed, a new initiative called 

“Recupera Chile” is now bringing together a broad coalition of institutions including Chilean 

academics, non-profit, and private and public sector organizations with local people and businesses to 

focus on post-disaster social recovery.  The program includes technical assistance, livelihood 

restoration, capacity building, community mental health, early childhood education, cultural heritage 

restoration, and built space based in three communities (Cobquecura, Dichato and Perales) near the 

epicenter of the 2010 earthquake and tsunami (Harvard-DRCLAS 2015). Essentially, the Chilean 

government focused on rebuilding because the damage was distributed across a wide region. Although 

some re-planning was essential in tsunami impacted towns, the larger planning efforts, and the 

engagement of citizens in those efforts, for social and economic development are only just beginning 

and were not part of the original reconstruction program. 

3.2 Housing and Civic Recovery in New Zealand 

In the early hours of Saturday, September 4, 2010, people in Christchurch and the surrounding 

Canterbury region of New Zealand were surprised by an M7.1 earthquake. This event was followed by 

thousands of aftershocks (Geonet 2012). The most damaging occurred on February 22, 2011, when a 
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shallow M6.3 earthquake devastated the central business district and caused widespread foundation 

movement and extensive utility loss across the city, with the heaviest liquefaction damage in the 

eastern suburbs. 

Approximately 87 percent of the homes in greater Christchurch were damaged. Of those, 30 percent 

had major damage and 70 percent sustained minor damage (EQC 2012). In most cases, liquefaction 

and subsidence were the predominant causes of damage and ongoing problems. The government 

insurance program, the Earthquake Commission (EQC), managed residential claims. EQC provides 

earthquake and fire insurance that is required with every mortgage, and approximately 95 percent of 

New Zealand homeowners have EQC-backed earthquake insurance coverage (Comerio 2014). 

Although the EQC was well capitalized, the courts ruled that claims from each event must be covered 

separately, so that EQC was managing more than five times the number of claims as there were 

damaged homes. The claims furthermore had to be apportioned over 12 different events among EQC, 

primary insurers, and reinsurers (King et al. 2014). At the end of May 2013, 1,000 days after the first 

earthquake, only 45 percent of the residential claims were settled (Gates 2013). By January 2015, 

EQC’s website reports that of 167,357 properties with a building claim, 98% have been resolved, and 

75% of land claims have been resolved (EQC 2015). Overall, the settlement process has been 

incredibly complicated, not only by the number of events and the apportionment of claims, but also by 

government decisions to limit development in liquefaction zones and require improved building 

standards for foundations in large portions of the city. 

Land was zoned red (no rebuilding allowed), orange (further study needed), or green (rebuilding 

allowed) based on geotechnical studies and assessments of where utilities could be replaced. The 

government bought more than 7,000 homes in the red zone (an area of more than 700 hectares, or 2.7 

square miles). Another 2,500 homes in the orange zone were on hold for many months, pending 

further study. The Department of Building and Housing subdivided the green zone into three subzones. 

There, 10,000 to 15,000 homes in Technical Category 3 (TC3) were required to do substantial 

foundation work to be considered habitable. TC1 homeowners were free to rebuild according to the 

basic building code, but TC2 homeowners had to have foundation plans reviewed. These engineering 

standards are critical to the city’s long-term resilience. They represent a tough but important decision 

on the part of CERA to enact realistic standards for long-term land use given the effects on land and 

elevation changes resulting from liquefaction (Comerio 2014). 

Although insurance will ultimately fund the housing recovery, the longer timeframe and extra costs 

(higher repair costs for foundations, higher housing costs for those having to move) are pushing 

development to the outskirts of the city at the same time that civic leaders hope to entice development 

back into the downtown area. For residents, the 3- to 5-year wait for payment from insurance claims 

combined with rezoning and foundation standards are sources of considerable stress. At the same time, 

Christchurch citizens have been remarkably proactive in supporting community arts, small business, 

and hundreds of local efforts to make their very damaged city livable. These efforts, which include 

music venues, street art and pop-up coffee shops, demonstrate how community-based social networks 

have been a source of adaption, positive change and resilience.   

In a country with a population of only 4 million, the national government took a proactive role in 

recovery. It established the Canterbury Earthquake Recovery Authority (CERA) to act as facilitator 

and coordinator, particularly for planning and implementing the downtown and infrastructure 

recovery. Overall, CERA has done good work organizing the recovery effort and maintaining 

reasonably transparent processes. However, the concentrated losses in the CBD, the extensive 

infrastructure losses, and the economic disruption have combined to make recovery extremely 

complex for the local and national governments and for citizens and businesses. Three years after the 

earthquake, there was extensive criticism in local news reports of the “doughnut effect” of a 

demolished CBD with well-intended but unfulfilled ambitions to kick-start redevelopment. CERA was 

perceived to be a Wellington-centric and lacking local input. 

In October of 2015, The Press reported that CERA achieved Government-imposed standards relating 

to communication, planning and progress monitoring, but fell short against more tangible targets, such 

as demolitions, land purchases and the construction of anchor projects. “CERA (has) failed to meet the 
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set economic recovery standards because of delays in securing funding and commencing anchor 

project construction…[For example]…construction of the metro sports facility, performing arts 

precinct, earthquake memorial and convention center have not been started. CERA also failed to meet 

deadlines for completing the land acquisition program, clearing land in the residential red zone and 

completing central city demolitions” (Stylianou 2015).  

Despite this critique, it is important to recognize the incredible complexity and scale of investment 

required to rebuild a CBD. Large urban infrastructure and large-scale economic redevelopment take 

much longer than is expected or predicted. The United States experience with concentrated urban 

losses after disasters provides a reality-check for critics of the Christchurch process. 

4 RECOVERY EXPERIENCE IN PAST U.S. EVENTS 

Hurricane Katrina devastated New Orleans and the Gulf Coast in August 2005. The damage was 

distributed over a large geographic area, but New Orleans lost 100,000 units (50 percent of city 

households) of the approximately 400,000 units damaged across the region. The city did not have 

enough capacity to provide temporary housing (such as mobile homes and trailers), and many families 

were evacuated to other cities and states (Olshansky & Johnson 2010). 

Flood insurance did not cover all the storm damage for homeowners who had insurance, because storm 

surge was not covered, and many homeowners who were behind levee walls did not have insurance 

because they were not in the designated flood plain. Politics, at all levels of government, hampered 

government assistance programs. Housing repairs and reconstruction required substantial private 

investment, and relatively little low-income and multifamily housing was rebuilt. New Orleans now 

has about 25 percent fewer habitable housing units than it had before the storm.  

However, in the past10 years, New Orleans has regained much of its charm, regaling visitors with 

Mardi Gras and jazz festivals. New Orleans's recovery has been an impressive show of resilience by 

local people and local organizations, but in fact many who now call the city home have arrived in the 

last decade, dramatically changing the city’s demographic. At the same time, there has been there's 

been a massive investment ($140 billion) in new infrastructure, in roads, in schools, and the hospital, 

and fortified levees. Ironically, one of the new economies came as a result of the Deep Water Horizon 

oil spill, 2 years after Katrina. New Orleans is now a leader in emerging fields in environmental 

management.  At the same time, housing affordability remains a major challenge.  

The Boston Globe ran a series of articles on hard lessons “Ten Years After Katrina”, and one astute 

observer commented:   

“Other than the jazz, the food, the architecture, the topography, the local manners, and the tragic 

recent history, lots of other cities are in the same situation as New Orleans. A singular disaster cries 

out for grand gestures and collective efforts, but recoveries are built on how hundreds of thousands 

of individuals confront a fundamental choice: You spend a decade waiting for closure to come, for 

justice to be done, for the heartbreak to heal completely. Or you patch things up as much as you can, 

and hope the future leads to something beautiful” (Boston Globe 2015).  

In New Orleans, the community spirit invested in Mardi Gras, music and food, and the local efforts at 

community organizing were part of the backbone of what was an otherwise very uneven recovery.  

The 1989 M7.1 Loma Prieta earthquake in the San Francisco Bay Area (with $7 billion in damages) 

and the 1994 M6.8 Northridge earthquake in Los Angeles (with $26 billion in direct damages), also 

demonstrate the outcomes for housing and civic investment over a longer time frame. 

Some 25 years after the Loma Prieta earthquake, major investments in public infrastructure have 

brought about the transformation of the San Francisco waterfront (resulting from the demolition of the 

Embarcadero freeway) and the rebuilding of the bay bridge as well as museums, cultural, and civic 

buildings. The Hayes Valley neighborhood was also revitalized, with the replacement of the damaged 

Central Freeway with a boulevard design, but three voter initiatives for and against the project, delayed 

the construction for at least a decade. It is important to note that these civic investments took more 

than 15 years to complete, in an event that was a fraction of the scale of damages incurred in 

Christchurch.  
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Similarly, only 75 percent of the total housing destroyed by the earthquake was replaced within 10 

years after the event. High-income areas recovered quickly, but many residents of low-income, single-

room occupancy hotels and apartments were left homeless after the Loma Prieta earthquake. The time-

consuming repair and replacement of these units were carried out largely by nonprofit housing groups, 

which meant that no additional units of government-subsidized affordable housing were added in the 

decade after the earthquake (ABAG 2000; Comerio 1998). 

After the 1994 Northridge earthquake in Los Angeles, nearly 300,000 owners of damaged single-

family homes made claims on their earthquake insurance; repairs required 2 to 5 years to complete. 

Rebuilding multifamily housing was more difficult. Two-thirds of the 59,000 multifamily units 

declared uninhabitable required at least 5 years for repairs, and the remaining one-third were 

abandoned or torn down (Comerio 1998; Comerio & HR&A 1996). High rental vacancies in the San 

Fernando Valley, and in much of the City of Los Angeles at the time of the earthquake, provided 

families with relocation options, so people were not displaced. The rebuilt apartments typically served 

newcomers to the area. The civic infrastructure repairs were similar to the circumstances in Chile—it 

was an effort to repair, upgrade or replace individual buildings, or freeway segments. There was little 

controversy and little public debate, and the work was completed in a timely fashion. However, there 

was little in the way of urban re-design, re-planning, or community input. 

5 CONCLUSION 

In recovery it seems clear that a strong government role in funding, management, and coordination 

improves housing reconstruction; and more individual choice in housing combined with citizen 

participation in larger planning processes improves recovery not only for individuals, but also for the 

civic community. However, there is a significant difference between events where the damage pattern 

allows for a more straightforward “repair and rebuild” strategy, and those where the damage forces a 

major re-planning effort. In the latter case, the recovery take much longer, whatever the scale of the 

financial losses, and whatever finance models are used because downtime increases with damage 

concentrations (Comerio 2005b). 

Although Chile and New Zealand both have had strong national government leadership and funding 

along with some degree of community empowerment in decision-making, the damage patterns were 

very different: distributed over many towns in Chile, highly concentrated in Christchurch. As a result, 

the centrally led (and financed) effort to rebuild damaged housing and civic infrastructure in Chile was 

remarkably efficient and managed to deliver high quality housing and public infrastructure. At the 

same time, the national government and local community efforts are just beginning to organize for 

social, economic and cultural improvements. This is a pattern that is similar to what happened in Los 

Angeles after Northridge. 

By contrast, Christchurch is faced with the complex urban redesign problems that confronted both 

New Orleans and San Francisco. In these settings the tension between speed and quality; familiar vs. 

safer; and neighborhood demands vs. citywide goals are exacerbated by complex social, engineering, 

and political processes. In addition, when the concentration of damage forces major urban renewal, it 

is hard for people to imagine the changes required in their own life, much less the kinds of change 

required for a rebuilt city. As such, physical rebuilding is often painfully slow, and the human 

connections and social networks are critical to providing support and a sense of place. This is evident 

in Christchurch as it was in New Orleans and San Francisco, where neighborhoods organized and 

made plans and sometimes defied government proposals. At the same time, people demonstrated their 

solidarity and resilience in reviving traditions (e.g. Mardi Gras, music festivals, art installations) and in 

creating and supporting new local businesses such as restaurants, pop-up coffee shops, bars, etc. 

Clearly, recovery is easier if governments can simply repair and replace buildings or segments of 

infrastructure. However, when damage forces a major re-thinking of urban design and economic 

investment, the process becomes infinitely more complex and will take 10-20 years. This contrast is 

clearly evident in the simple recoveries after the Chile and Northridge earthquakes vs. the complex 

processes faced by San Francisco, New Orleans, and Christchurch. 
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In the future, countries with major urban losses in a disaster can learn from the experience of others 

and balance government management for expediency and flexibility with opportunities for citizens to 

take control over their own recovery, with both housing choice and participation in planning. In 

addition, governments need to recognize the importance of social and community networks in adapting 

to new realities (Aldrich 2012).Christchurch has an energetic and resilient population, who have 

struggled with uncertainty throughout the past five years, but who supported local business, staged art 

and music events, and worked to maintain the life of the city. Ultimately, the local population will 

have to live with decisions that were not always in their control (e.g. those made by CERA or by 

private developers). They will also live with the government investment in infrastructure, some of 

which happened in a reasonably quick time frame (water and sewer pipes, road repairs, port 

operations); and some of which will not happen quickly (a stadium and convention center). The 

process of adapting to the reality of public and private investment decisions combined with the 

community social networks that provide social stability and hope allow the city to function, and to 

achieve something we call recovery over a longer period of time. 
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