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Preface 

On August 8, 2018, the government of Puerto Rico submitted to Congress its economic and 
disaster recovery plan, Transformation and Innovation in the Wake of Devastation, An Economic 
and Disaster Plan for Puerto Rico, as required by the Bipartisan Budget Act of 2018.1 Under 
contract with the Federal Emergency Management Agency (FEMA), the Homeland Security 
Operational Analysis Center (HSOAC), a federally funded research and development center 
(FFRDC) run by the RAND Corporation under contract with the U.S. Department of Homeland 
Security (DHS), provided substantial support in developing the plan by soliciting and integrating 
inputs from a wide variety of stakeholders, contributing analysis where needed. The plan 
included an overview of damage and needs, courses of action to meet those needs, costs of the 
courses of action, and potential funding mechanisms for those costs.  

Subsequent to the Governor’s submission of his recovery plan to Congress, FEMA requested 
HSOAC to conduct several follow-on analyses, including an assessment of how postdisaster 
recoveries have been carried out in contexts similar to Puerto Rico, with a particular focus on 
good practices and cautionary lessons in the domains of supply-chain management and 
governance oversight. The analysis for this report was conducted between September 2018 and 
February 2019. This report, which documents that analysis, will likely also be of interest to other 
stakeholders funding or implementing recovery activities in Puerto Rico, including central 
government and local agencies, nongovernmental organizations, and the private sector. 
Furthermore, this body of material contributes to the larger literature about disaster recovery and 
resilience and may be of interest to other communities planning for or recovering from similar 
disasters. 

This research was sponsored by FEMA and conducted within the Strategy, Policy, and 
Operations Program of the HSOAC FFRDC. More information about HSOAC’s contribution to 
planning for recovery in Puerto Rico, along with links to other reports being published as part of 
this series, can be found at www.rand.org/hsoac/puerto-rico-recovery. 

About the Homeland Security Operational Analysis Center 

The Homeland Security Act of 2002 (Section 305 of Public Law 107-296, as codified at 
6 U.S.C. § 185), authorizes the Secretary of Homeland Security, acting through the Under 
Secretary for Science and Technology, to establish one or more FFRDCs to provide independent 

 
1 Government of Puerto Rico, Central Office for Recovery, Reconstruction and Resilience (COR3), Transformation 

and Innovation in the Wake of Devastation, An Economic and Disaster Plan for Puerto Rico, August 8, 2018. 

http://www.rand.org/hsoac/puerto-rico-recovery
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analysis of homeland security issues. The RAND Corporation operates the Homeland Security 
Operational Analysis Center (HSOAC) as an FFRDC for the U.S. Department of Homeland 
Security (DHS) under contract HSHQDC-16-D-00007. 

The HSOAC FFRDC provides the government with independent and objective analyses and 
advice in core areas important to the department in support of policy development, 
decisionmaking, alternative approaches, and new ideas on issues of significance. The HSOAC 
FFRDC also works with and supports other federal, state, local, tribal, and public- and private-
sector organizations that make up the homeland security enterprise. The HSOAC FFRDC’s 
research is undertaken by mutual consent with DHS and organized as a set of discrete tasks. This 
report presents the results of research and analysis conducted under Task 
Order 70FBR218F00000032, “Puerto Rico Economic and Disaster Recovery Plan: Integration 
and Analytic Support.” 

The results presented in this report do not necessarily reflect official DHS opinion or policy. 
For more information on HSOAC, see www.rand.org/hsoac. For more information on this 

publication, visit www.rand.org/t/RR3042. 
 

http://www.rand.org/hsoac
http://www.rand.org/t/RR3042
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Summary 

Overview 

Nearly three years after Hurricanes Irma and Maria’s devastating impacts, Puerto Rico is in 
the process of recovering. Immediate humanitarian needs have been met, and Puerto Rico is 
ramping up recovery activities aimed at restoring lives and livelihoods within its affected 
municipalities while also building resilience to mitigate vulnerabilities to future disasters. 
Invariably, a disaster’s emergency response phase receives the most attention, but the task of 
successfully navigating postdisaster recovery is bound to be a complex and highly consequential 
next step. 

This report’s core goal was to analyze how recovery efforts in two key areas—supply-chain 
management and governance oversight—have been orchestrated in other island venues over the 
past decade. Our objective was to identify potentially applicable lessons, both positive and 
cautionary, along with good practices that could help inform Puerto Rico’s efforts in the coming 
months and years. Supply-chain management is, in essence, how critical labor, material, 
informational, and financial resources were generated and managed to meet looming recovery 
requirements. Recovery governance refers specifically to how governance mechanisms were 
established and operated to orchestrate implementation activities while also coordinating with 
key stakeholders on the supply side (e.g., donors, vendors, service providers) as well as on the 
demand side (e.g., local municipalities). 

For each of these areas, we sought to identify the most significant challenges and shortfalls 
that these efforts encountered and to assess how well these obstacles were addressed, with the 
aim of generating relevant lessons and good practices that Puerto Rico authorities might consider 
as they proceed with their recovery efforts. Some of our findings may help to reinforce actions 
that Puerto Rico is already addressing in its recovery plan, while others could shine a spotlight 
on areas where greater attention may be needed. 

Research Methodology 

To start off this report, we conducted field research in Puerto Rico—both in San Juan and in 
a diverse sampling of the commonwealth’s municipalities—to gain local perspectives on the 
biggest recovery challenges that the island’s citizens are facing. Our enumeration of these 
challenges, summarized below, is addressed in Chapter 1 of this report. 

As a second step, we selected four core case studies and undertook the relevant research for 
each. Our selection criteria, described in Chapter 1, focused on island venues located in foreign 
countries—each of which depended upon external supply-chain flows but also collectively 
represented a diverse, balanced cohort of cases in terms of per-capita income levels as well as 
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recovery governance structures, be they centralized or decentralized. Based upon these criteria, 
our selection of countries stricken by high-end disasters included: Haiti (2010), Japan (2011), 
New Zealand (2011), and the Philippines (2013). Each of these cases is featured in Appendixes A 
through D. Our analyses examined the most significant supply-chain and governance challenges 
that emerged; their similarities or differences with recovery challenges that Puerto Rico is facing; 
and what lessons and good practices can be drawn from efforts to overcome these challenges. 

As a third step, we also drew insights from an in-depth review of relevant literature spanning 
disaster recovery efforts globally, extending beyond our case studies. Along with public policy 
sources—for example, publications from national governments, international organizations, prior 
RAND studies, and media reports—our research delved into a wide range of academic 
disciplines, including organizational theory, engineering, participatory governance, 
socioeconomics, comparative politics, and disaster management. We applied the insights gleaned 
from this research to Puerto Rico’s challenges in Chapters 2 and 3. 

Key Findings 
Based upon engagements with recovery practitioners and stakeholders at the municipal level 

in Puerto Rico, our field research identified four obstacles on the supply-chain side and seven on 
the governance side. Each of these is summarized below, along with a distillation of lessons from 
our case studies and related research that Puerto Rico authorities might consider as possible 
remedial steps. 

Supply-Chain Management 

Given that demands for critical recovery resources always spike whenever and wherever a 
disaster strikes, supply-chain dynamics are of paramount importance. In Puerto Rico’s ongoing 
recovery, the following challenges are receiving the greatest attention: 

1. Workforce shortages at all skill levels, especially in the construction domain. Responsive 
actions could include (a) ramping up government efforts to recruit workers, as well as 
subsidies to help businesses recruit and retain their workforce; (b) utilizing private-sector 
expertise for skills training; (c) launching a centrally managed program to quantify and 
match personnel needs and supplies; and (d) providing community-level training for 
home reconstruction. On the cautionary side, efforts to draw in large numbers of outside 
workers can put pressure on housing markets and drive up housing costs. 

2. Delays in the sourcing of incoming supply flows. Responsive steps could include 
(a) launching large-scale public-private partnerships to manage reconstruction flows; 
(b) pursuing legislative reforms to fast-track the procurement of goods; (c) pre-positioning 
goods during recovery; and (d) establishing material supply hubs and mechanisms for 
bulk commodity procurement. On the cautionary side, legislative reforms to fast-track 
procurement could be confusing to the entities that conduct procurement, so governmental 
authorities would need to craft a practical guide that would help to socialize and direct 
such actions in future disaster recoveries. 
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3. Weaknesses in supply-chain planning, including projecting demands for materials and 
labor and prioritizing projects. Responsive actions could include (a) innovative tools to 
map the supply network and identify system vulnerabilities and risks, which can help 
planners develop mitigation strategies; and (b) the prioritization of supply-chain–focused 
projects to minimize sourcing and delivery bottlenecks. 

4. Project managers’ limited visibility into supply-chain flows, often focusing on specific 
sectors rather than cross-sector impacts. Responsive steps could include (a) open-data 
disaster mapping to enable a shared online view of planned or ongoing infrastructure 
repairs, as well as information on residential properties and the availability of critical 
materials and suppliers; along with (b) planned rebuilding efforts and the digitization of 
building outlines from open aerial photographs. A key lesson here is that anxieties about 
opening data up to public scrutiny could be a barrier to demonstrating the benefits of 
information sharing, so appropriate management guidance would need to be in place to 
address those concerns. 

Recovery Governance 

Postdisaster recovery governance is an absolute necessity, but challenges abound because 
these mechanisms must act rapidly on project management while also engaging stakeholders at 
all levels. In this domain, Puerto Rico’s most visible challenges, for which the commonwealth 
needs to take action, are sevenfold: 

1. Necessity of a steady-state authority to manage recoveries. Ideas to consider could 
include (a) crafting a robust doctrine that specifies stakeholder roles and responsibilities 
in guiding future recovery plans; and (b) institutionalizing a permanent recovery 
authority (i.e., COR3 or its equivalent) that gives communities an incentive as well as a 
clear point of contact in undertaking preparatory activities. On the cautionary side, 
existing government agencies may worry that such a step would encroach upon their 
responsibilities, and such an authority could also become a “catchall” agency lacking the 
resources to meet unexpected tasks.  

2. Property ownership and land-tenure records. Positive lessons include (a) creating (digital) 
tools that collect and share information on property ownership, land use regulations, and 
new construction; and (b) orchestrating participatory data gathering via oral testimonies 
in places where land-tenure records are limited. On the cautionary side, expectations need 
to acknowledge that regulatory reforms may take years to implement. 

3. Ensuring strong project implementation. Advisory groups could be set up to provide 
timely advice and feedback on project management issues to national authorities, 
especially from the local level. One cautionary lesson: while giving such advisory groups 
a high profile may help improve public confidence, it may also complicate their ability to 
offer behind-the-scenes recommendations as expert advisers. 

4. Crafting a robust methodology for assessing, monitoring, and evaluating progress from 
the outset of the recovery. Remedial steps could include (a) crafting an analytic template 
informed by SMART (i.e., specific, measurable, achievable, results-oriented, and time-
bound) objectives; (b) ensuring that specific project-level indicators link back to higher-
level objectives, and (c) developing rigorous data collection and project monitoring, 
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along with an independent team to review and assess the data. The key lessons here are to 
focus on measuring outcomes (as opposed to inputs) to better demonstrate the value of 
recovery to stakeholders and to avoid indicators that are too vague and not linked to 
strategic efforts. 

5. Managing frictions over community resettlements. Cautionary lessons abound here. 
Community resettlements, driven by vulnerability to future hazards, can cause significant 
distress—especially when relocation areas would be far from prior employment venues, 
or if frictions arise in communities that are unprepared to receive displaced residents. 
Resettlement programs should always focus on compensating affected communities for 
their losses, while also generating investments to help with the restoration of livelihoods. 

6. Complexities related to funding. Our case studies suggest two lessons learned from 
international disasters. First, to ensure complementarity and accountability, funding flows 
from private and public sources to both local and national levels must be tracked openly 
and holistically. Second, to help stimulate economic recovery, micro-loans can be used to 
help people return to their livelihoods postdisaster in situations where aid money is slow 
to arrive. 

7. Communications and transparency. Ideas could include tools such as websites, community 
forums, and surveys to engage communities and increase transparency about recovery 
efforts. It is important to recognize that such communications are two-way, while also 
acknowledging that acting quickly upon the preferences of community members may not 
be easy due to recovery strategy, government regulations, or technical barriers. 

Recommended Actions 
Building upon our findings, this report identified several overarching recovery practices that 

are widely used internationally, which Puerto Rico’s authorities may wish to consider in pressing 
ahead with recovery and improving their resilience to future disasters. Details of each 
recommended action are described in Chapter 4. 

Near-Term Steps 

For the near term, we recommend four practices based upon our review of international 
disaster recovery lessons. Some of these activities may be underway in Puerto Rico; however, in 
listing them here, we underscore their importance. 

1. Support Local Leadership of, and Involvement in, Recovery Efforts 

Affected communities and local agencies need to be at the center of recovery efforts and 
intimately involved in decisionmaking and problem-solving as the recovery process unfolds. 
Local leadership of recovery efforts requires that funding be available to municipalities at the 
right time and in adequate amounts, along with well-designed accountability structures 
(including at the local level) and established priorities. 
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2. Broaden Systematic Private-Sector Involvement 

Strengthening public-private partnerships (PPPs) can build momentum for recovery via 
workforce training, loans to small business owners, and rejuvenating economic vitality more 
generally. With proper structuring, PPPs can also be a nonpartisan resource for disaster recovery 
outside the ambit of political tensions that may be present in many postdisaster settings. 
Moreover, the creation of special economic zones can provide tax and regulatory incentives to 
attract indigenous and international companies to base some of their operations locally. 

3. Develop and Implement a Comprehensive Communications Strategy 

Recovery governance should focus intensively on shaping the narrative, managing 
expectations, and catalyzing intragovernmental coordination, while also gaining buy-in from 
local communities, civic organizations, the private sector, and philanthropic entities. Such efforts 
have a horizontal dimension, across agencies at the national or regional level, as well as a 
vertical vector, from the government of Puerto Rico’s reconstruction authorities down to 
municipalities and affected communities, and back up again. 

4. Adopt Tools for Planning, Monitoring, and Evaluating Projects and Initiatives 

Developing robust tools for planning, monitoring, evaluation, accountability, and transparency 
are vitally important. They could aid in designing and managing supply chains, reporting project 
milestones, and tracking funding. They could also encourage development of common 
performance measures across recovery sectors—tracking the availability, location, and 
transportation of equipment and supplies. 

Longer-Term Steps 

As for longer-term practices, our research highlights two additional actions. 

1. Expand Public-Private Partnerships and Consortia Focusing on Disaster Management 

Beyond near-term PPP engagements described above, an increasingly common practice in 
international disaster management is to establish private-sector consortia that can focus on 
ensuring continuity of operations during future disasters, while also supporting stricken 
communities and helping them to step up resilience-building activities. This can be an effective 
way of supplementing governmental support while also filling gaps. 

2. Explore Establishment of a Permanent, Dedicated Disaster Recovery Authority 

Existing governance structures can be overwhelmed when recovery depends upon government 
agencies that are dual-hatted to deal with the disasters while also working their day-to-day 
portfolios. Hence, to invest in future preparedness and resilience over the longer term, especially 
given Puerto Rico’s location in a disaster-prone region, our report recommends establishing a 
permanent agency with trained and experienced staff that are dedicated to disaster management. 
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Ultimately, none of these practices is a cure-all, but together they can offer the basic 
parameters for a way forward amidst the likelihood that the people of Puerto Rico will need to 
prepare for, and recover from, large-scale disasters in the years ahead. 
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1. Introduction 

In September 2017, Puerto Rico was hit twice by truly massive storms. Hurricane Irma 
passed just north of the San Juan metropolitan area on September 6, and two weeks later, 
Hurricane Maria slammed directly across the island, as shown in Figure 1.1 below. Maria’s 
effects were especially devastating: fatalities spiked to nearly 3,000 persons; over 
166,000 houses were damaged or destroyed; and Puerto Rico’s coastal municipalities were 
engulfed by storm surges of 6–9 feet. The combined impacts of these storms upon critical 
infrastructure and essential public services were catastrophic, ushering in a massive response led 
by the Federal Emergency Management Agency (FEMA).1 

Figure 1.1. Path of Hurricane Maria Across Puerto Rico 

 
SOURCE: Government of Puerto Rico, August 8, 2018, p. 38. 

When major disasters strike, most attention understandably focuses on the catastrophe itself 
and the immediate needs of victims. Less visible, but highly consequential, is the disaster’s 
recovery phase, when repairs and reconstruction activities are launched with the intent of 
transitioning at-risk populations back to normal life, while also building greater resilience for 
their communities over the longer term. The perennial question is how best to manage this 

 
1 A comprehensive assessment of these storms’ impacts is available from the HSOAC project website, 
www.rand.org/hsoac/puerto-rico-recovery.  

Vieques

Culebra

Peak wind gust 
speed (mph)

72.6–80
80.1–90
90.1–100
100.1–110
110.1–120
120.1–130
130.1–140
140.1–150

Ponce 

San Juan 

Mayagüez 

 

http://www.rand.org/hsoac/puerto-rico-recovery


  2 

process. Postdisaster recoveries can be inherently complex undertakings. Typically, the 
stakeholders are numerous and will not always be in agreement; gaining access to funding, labor, 
and critical supplies can be challenging; the speed of performance at the project level may not 
live up to expectations; and preexisting conditions that heightened an affected area’s disaster 
vulnerability may be difficult to address. 

Nearly three years after Hurricanes Irma and Maria passed through the Caribbean, Puerto 
Rico is pressing ahead on its recovery efforts. A reasonable question is whether there are useful 
lessons from other disasters that the people of Puerto Rico may wish to consider as they move 
ahead on their own priorities. Island venues are especially worthy of comparative analysis. Many 
are located in disaster-prone regions. Their citizens’ livelihoods are often heavily dependent 
upon off-island supply chains (e.g., for imported goods and export markets). In addition, 
migratory trends, especially for working-age adults and their families, may greatly affect an 
island’s overall socioeconomic profile. 

Research Objectives 
Against this background, this Homeland Security Operational Analysis Center (HSOAC) 

report analyzes how recovery efforts have been orchestrated in the wake of major natural 
disasters affecting other island venues. In identifying a range of good practices and potential 
lessons that could be applicable to Puerto Rico, our sponsor asked us to focus on supply-chain 
management and recovery governance. These two endeavors, defined below in Table 1.1, are 
both vital to restoring daily life in disaster-stricken communities. 

Table 1.1. Key Definitions 

Term  Definition 
Supply-chain management  Encompasses the acquisition, movement, storage, staging, and delivery of 

construction materials, consumables, labor, information, and funds that are 
deemed necessary for reconstruction and recovery efforts in disaster-affected 
venues at national and local levels, as well as the planning associated with 
shaping and executing supply-chain operations. 

Recovery governance  Focuses on the orchestration of key recovery activities—e.g., tracking/adapting 
implementation priorities, allocating funding, project reviews/approvals, 
performance assessment, oversight, and fiscal management—in a manner 
that aligns with designated recovery plans and is done in close coordination, 
with and among stakeholders at national and local levels.  

SOURCE: Shisira Ranjan Dash, Uma Sankar Mishra, Pallavi Mishra, “Emerging Issues and Opportunities in Disaster 
Response Supply Chain Management,” International Journal of Supply Chain Management, March 2013; Ozlem 
Ergun, Gonca Karakus, Pinar Keskinocak, Julie Swann, and Monica Villarreal, “Operations Research to Improve 
Supply Chain Management,” published in Wiley Online Library, 2010. See also United Nations Development 
Programme (UNDP), “Guidance Note on Recovery,” International Recovery Platform, undated; and UNDP, “Why 
Governance Issues Are Important in Recovery,” International Recovery Platform, undated. 

 
In analyzing these two endeavors, several contextual attributes are worth highlighting. First, 

each activity’s key functions are quite distinct. For supply-chain operations, the core pillar is 
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logistics—in essence, the flow of critical resources from extant suppliers to recipients in need. 
By contrast, governance is a more complex undertaking, involving the design and implementation 
of recovery projects, overseeing contractor performance, and actively engaging with funders, 
suppliers, and recipient communities to ensure effective coordination among stakeholders and 
realistic expectations as recovery efforts proceed. Second, each activity needs external inputs to 
perform effectively. The most obvious example here is postdisaster needs assessments (PDNAs). 
These assessments aim to quantify a disaster’s overall destructive impacts while also providing 
an empirical basis for estimating recovery costs, both of which feed into planning for the 
sequencing, prioritization, and implementation of work to be performed.2 While not a core focus 
of this study, PDNAs quickly bring into focus concerns regarding the accessibility of critical 
supplies as well as overall recovery governance. Third, supply-chain and governance activities 
will inevitably have interdependencies. For instance, as recovery efforts ramp up, governance 
decisions regarding reconstruction priorities may require supply-chain practitioners to adjust 
their logistics flows in response to such preferences. On the other hand, deficits in construction 
materials, funding, or skilled labor may require governance practitioners to extend performance 
milestones or adapt their recovery strategy until such gaps are filled. Temporally, given that 
supply-chain accessibility to an affected venue will already have been initially (re)established 
during a disaster’s emergency response phase, this study will first examine supply-chain lessons 
and good practices and then turn to an analysis of those issues in the recovery governance 
domain. 

Methodology 
Our approach to generating lessons and good practices from international postdisaster 

recoveries draws upon a broad review of academic and public policy literature as well as insights 
regarding Puerto Rico’s ongoing recovery efforts more specifically. To start off, we conducted 
field research in Puerto Rico—in San Juan and other municipalities—to gain a range of local 
perspectives regarding the island’s most significant recovery issues. Based upon multiple sources 
of information, including a review of damage assessment reports and discussions with recovery 
practitioners (including FEMA’s sector leads,3 COR3 staff,4 and stakeholders at the community 

 
2 For further details, see the World Bank Group et al., Guide to Developing Disaster Recovery Frameworks, Sendai 
Conference version, March 2015. 
3 FEMA’s recovery efforts in Puerto Rico are broken into 12 sectors, each focusing on certain topic areas, such as 
water, energy, and public buildings. FEMA has appointed a sector lead for each of the 12 sectors.  
4 COR3 stands for Puerto Rico’s Central Office for Reconstruction, Recovery, and Resiliency, which is the recovery 
agency that was set up following Hurricanes Irma and Maria. The COR3 was initially labeled as CRRO, created as a 
division with the P3 (Puerto Rico Public-Private Partnerships Authority). See Government of Puerto Rico, Central 
Office for Recovery, Reconstruction, and Resilience, “Memorandum No. 2018-001,” memorandum to all 
governmental entities; private, non-profit entities, May 2, 2018. 
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level), our study team identified a range of current and anticipated supply-chain and governance 
issues that may affect Puerto Rico’s recovery efforts.5 These issues are summarized below. 

As a second step, we crafted criteria for selecting a representative sampling of international 
case studies. Our choices, both individually and collectively, were aimed at generating insights 
that could be helpful to Puerto Rico’s recovery efforts. Our selection template included the 
following criteria: 

1. Venues: Islands in disaster-prone regions 
2. Disaster type and time frame: Large-scale, naturally driven calamities (either 

environmental or geophysical) occurring within the last 8–10 years 
3. Accessibility: Reliance upon the on- and off-island movement of people and resources 

for recovery support, as well as steady-state economic livelihoods (e.g., agriculture, 
fisheries, manufacturing, tourism) 

4. Governance: Recovery management efforts spanning centralized, partly decentralized, 
and decentralized cases6 

5. External dependencies: Cases where recovery efforts required externally provided 
funding, material, labor, etc., as well as help in strengthening indigenous governance 
oversight mechanisms 

6. Developmental levels: Variability (in GDP per capita) to include high-, middle-, and 
low-income cases. 

Based upon these criteria, we selected four disaster recoveries for analysis: Haiti (2010), 
Japan (2011), New Zealand (2011), and the Philippines (2013). As summarized in Table 1.2, 
each of these countries has endured a major natural disaster within the past decade. All of their 
most affected areas were island venues, with clear dependencies upon external in-flows of 
materials, consumables, labor, and other key supplies needed for reconstruction and recovery. 
Collectively, these cases also represented a balanced cohort in terms of national income levels 
(i.e., GDP per capita). 

 
5 Our team’s field engagements spanned five municipalities in Puerto Rico, including coastal areas, rural 
mountainous regions, and nearby islands. Our discussions with stakeholders were very helpful in eliciting their 
views regarding recovery’s most important priorities and how current supply-chain and governance efforts were 
proceeding. We gave particular attention to FEMA’s “lifeline” sectors (i.e., transportation, energy, water, and 
communications) as well as health and social services and community planning.  
6 These threefold governance categories were developed by Laurie A. Johnson and Robert B. Olshansky, After 

Great Disasters: How Six Countries Managed Community Recovery, Policy Focus Report, Cambridge, Mass.: 
Lincoln Institute of Land Policy, 2016, p. 13. 
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Table 1.2. Overview of Disasters Analyzed in This Report 

 Puerto Rico New Zealand Japan Philippines Haiti 

Disaster Hurricanes  Earthquakes Earthquake, 
followed by 
tsunami 

Typhoon Earthquake 

Date September 
2017  

February 2011 
(following an 
earthquake in 
September 2010) 

March 2011 November 2013 January 2010 

Location(s) 
affected 

Entire island Christchurch and 
central 
Canterbury region 

227 municipalities 
across nine 
prefectures  

591 municipalities, 
with worst damage 
in Tacloban 

Severe damage in 
Port-au-Prince city 
and surrounding 
areas 

Number of 
fatalities 

2,975 deathsa 185 deaths 15,883 deaths and 
2,676 missing 
persons 

6,300 deaths 230,000 deaths 

Total cost of 
damage 

b c ~ $156 billion USD $12.9 billion (USD 
(including economic 
losses) 

$8 billion USD 
(including 
economic losses) 

Estimated cost 
of recovery  

$139 billion 
USDd 

$34 billion USD $291 billion USD e $11.5 billion USD 

GDP per capita 
(year of the 
disaster) 

$30,518f (2016 
data) 

$38,427 USDg $48,168 USDh $2,760 USDi $662 USDj 

a BBC News, “Puerto Rico Hurricane: How Was the 3,000 Death Toll Worked Out?” September 15, 2018; 
“Ascertainment of the Estimated Excess Mortality from Hurricane Maria in Puerto Rico,” Milken Institute School of 
Public Health at the George Washington University and University of Puerto Rico Graduate School of Public Health, 
2018. 
b Data are not available, no reliable numbers. 
c Data are not available, no reliable numbers. 
d Government of Puerto Rico, August 8, 2018. 
e Data are not available, no reliable numbers. 
f World Bank Group, GDP per capita, 2019 (see Puerto Rico). 
g World Bank Group, GDP per capita, 2019 (see New Zealand).  
h World Bank Group, GDP per capita, 2019 (see Japan). 
i World Bank Group, GDP per capita, 2019 (see Philippines). 
j World Bank Group, GDP per capita, 2019 (see Haiti). 

 
In each of these cases, we addressed the following questions: First, how did the affected 

entity chart its pathway toward recovery? Second, what were the most consequential supply-
chain and governance challenges that it faced, and how did it seek to address these challenges? 
And finally, did these efforts highlight either good practices or cautionary tales that Puerto Rico 
authorities should consider as they move forward with their own recovery? Each of these case 
studies is included as an appendix to this study, and our analyses of their supply-chain and 
recovery governance issues that are most relevant to Puerto Rico are presented in Chapters 2 and 
3, respectively. Our intent was not to evaluate specific priorities set forth in Puerto Rico’s 
recovery plan but either to reinforce actions that are already being pursued or highlight areas 
where greater attention may be needed. 
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In developing our case study methodology, we initially drew upon extensive public policy 
sources, to include publications from national governments and international organizations, prior 
RAND studies, and media reports. These sources were absolutely necessary but not sufficient for 
our research needs. We also delved into scholarly analyses spanning a wide range of academic 
disciplines—including organizational theory, engineering, participatory governance, 
socioeconomics, comparative politics, and disaster management—which warranted a rigorous 
review. 

These academic works helped to strengthen our research methodology in several key ways. 
They define disaster governance broadly, going beyond national-level disaster management or 
disaster risk reduction to include a more diverse set of actors and networks. Hence, we scoped 
our case studies to encompass actors and networks involved in overall governance capabilities 
at both centralized and local levels. We also focused our studies on key processes and 
implementation lessons, given that prior studies have shown there is no single authority that can 
ensure compliance among all participating actors, thereby requiring governance systems to 
develop processes that facilitate collective decisionmaking and action. Prior studies also have 
shown that supply-chain management needs to be flexible, adaptable, and capable of mobilizing 
diverse resources. Thus, we paid special attention to supply-chain processes that rely upon 
decentralized networks of organizations, including a specific focus on cross-institutional 
approaches and recovery as a global endeavor, given that Puerto Rico will continue to need 
significant help from outside its territory to recover. 

As a final step in our research, we undertook a larger literature review of postdisaster 
recoveries beyond our four case studies where researchers, practitioners, and international 
organizations have flagged relevant lessons and good practices that fall within our two focus 
areas. Our aim here is to ensure consideration of any case where there may be lessons applicable 
to Puerto Rico, especially in venues where recovery efforts were ramped up to build greater 
resilience by addressing an entity’s preexisting conditions that heightened its disaster 
vulnerabilities. 

Puerto Rico’s Key Recovery Issues 
Based upon our field research, we identified 11 recovery issues as being the most pertinent 

ones affecting Puerto Rico’s ongoing efforts. Four of these fall into the domain of supply-chain 
management, and seven focus on recovery governance. 

On the supply-chain side, the most prominent issues included the following: 

• Lack of workforce capacity. In any disaster recovery, labor flow becomes especially 
important due to an uptick in demand for skilled workforce across sectors. This gap 
between supply and demand is very prominent in Puerto Rico due to the off-island 
migration of working-age adults over the past three decades. 
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• Considerations in the sourcing of incoming supplies. Puerto Rico will have two main 
supply-chain management tasks: (1) sourcing of construction materials7 and (2) delivering 
goods to end users. As the number of approved projects grows, Puerto Rico will likely 
see a surge in procurement, storage, and transportation activities. 

• Supply-chain planning. Specific challenges in planning were noted by practitioners in 
the context of Puerto Rico’s recovery—most notably, the need to project demands for 
materials and labor and prioritizing projects. 

• Visibility into supply-chain flows. A key enabler of well-performing supply chains is 
visibility into the flow of materials—what materials are where, in what quantity, under 
whose possession, and so forth. Practitioners cited potential challenges in strengthening 
coordination among recovery sectors and minimizing delays. 

In the governance sphere, concerns regarding seven current or potential issues were most 
frequently flagged: 

• Necessity for a steady-state authority to manage future contingencies. Given Puerto 
Rico’s vulnerability to future disasters, greater clarity regarding the roles, responsibilities, 
and structures for managing responses and recoveries will be critical to success over the 
long term. 

• Property ownership and land-tenure records. Recognized challenges in Puerto Rico 
with long historical roots include property titling and some lack of clarity about property 
ownership, as well as disputes over land tenure and informal construction. 

• Ensuring strong project implementation. Having clear processes for project approvals, 
vendor selection, cost validation, and community feedback ensures more effective 
decisionmaking. 

• Crafting a robust methodology for assessing, monitoring, and evaluating progress 
from the outset of the recovery. This should include objectives that are SMART 
(specific, measurable, achievable, results-oriented and time-bound); specific indicators at 
the project level that link back to higher-level objectives; a process for data collection and 
project monitoring; and an independent team to review and assess the data. 

• Managing potential residential resettlements. Rebuilding in a more resilient and 
future-focused manner raises the potential for residential resettlements, which must be 
done carefully. 

• Complexities related to funding. Puerto Rico faces immense financial challenges at all 
levels of government, including high debt, which led to the creation of the Financial 
Oversight and Management Board (FOMB). 

• Communications and transparency. Ensuring transparency and effective community 
engagement are important goals for recovery. 

These issues uncovered in our research may not span all of the potential management hurdles 
on Puerto Rico’s pathway to recovery; similarly, Puerto Rico may not ultimately struggle with 

 
7 Interview with local government official in Puerto Rico, November 2018. 
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all these issues. But these topics were often cited as the most significant in our engagements with 
local stakeholders, and thus provided a basis for scoping our case study research, reported in the 
next two chapters. 

Organization of This Report 
In Chapter 2, we enumerate lessons and good practices on supply-chain management that our 

research on international postdisaster recoveries has generated. Chapter 3 similarly addresses key 
takeaways in the recovery governance domain. Our study’s key findings and recommendations 
are then summarized in Chapter 4. And, finally, our country-specific case studies—on Haiti, 
Japan, New Zealand, and the Philippines—are presented in the appendixes to this study. 



  9 

2. Supply-Chain Management 

In this chapter, we introduce the concept of supply-chain management along with its core 
functions. We then provide a synthesis of the key findings on lessons and good practices from 
our international case studies for each of the areas of greatest concern to Puerto Rico’s ongoing 
recovery. More detailed discussions of our findings are found in the individual case studies 
presented in Appendixes A to D. 

Assessment Framework 

To structure the investigation of supply-chain lessons and good practices, our study team 
drew upon a framework widely used across a broad cross section of industries—including 
manufacturers, distributors, and retailers—called the Supply Chain Operation Reference (SCOR) 
model.1 This framework segments supply-chain functions into six key areas: plan, source, make, 
deliver, return, and enable. More specifically, 

• “Plan” primarily consists of projecting customer demand and determining the resources 
required. It also involves measuring and monitoring supply-chain performance and 
providing visibility of goods and services, internally and externally. 

• “Source” is the critical function of determining the necessary input materials and 
services, selecting and evaluating suppliers, and processing inbound goods. 

• “Make” applies mostly to manufacturing firms that process input materials into finished 
products. It includes managing production, staging, and outbound shipment activities. 

• “Deliver” includes the capabilities required for the outbound movement of goods, from 
placing and tracking orders to warehousing and transportation. 

• “Return” is the sending back of unused shipped goods, as well as empty containers used 
for the prior delivery of any used goods or other assets. 

• “Enable” includes processes associated with establishing, maintaining, and complying 
with business rules, contracts, and the utilization of resources required to operate the 
supply chain. 

Each of these functions typically resides inside an organization or an entity of interest, where 
the relevant work is performed by designated practitioners in coordination with other entities on 
the supply and customer side of this process. In this recovery-focused study, our entity of interest 
is Puerto Rico as a whole, as noted in Figure 2.1 below. Puerto Rico has its suppliers—both off- 

 
1 Supply Chain Council, Supply Chain Operations Reference Model, Revision 11.0, 2012. 
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and on-island—who provide goods and services for postdisaster recovery as well as on-island 
customers who receive these goods and services. 

Figure 2.1. Supply-Chain Operations—Core Functions 

 

SOURCE: Supply Chain Council, Supply Chain Operations Reference Model, Revision 11.0, 2012. 

As noted above, these process building 
blocks as a whole are connected to those of 
the upstream suppliers and downstream 
customers, thereby forming a network of 
organizations performing supply-chain 
functions. This model facilitates measuring, 
analyzing, and communicating performance 
of these organizations and informs their 
supply-chain management decisions. 

When viewed through the lens of this 
model’s key functions, Puerto Rico’s greatest 
supply-chain concerns, noted in Chapter 1, 
fall into the Plan, Source, and Deliver areas, 
as follows: (1) lack of workforce capacity 
(Source); (2) considerations in the sourcing, 
movement, storage, and delivery of supplies 
(Source and Deliver); (3) supply-chain 
planning (Plan); and (4) visibility into the 
supply chain (Plan). For each of these areas, 
relevant insights from this study’s examination of international postdisaster recoveries are 
summarized below. 

Issue: Lack of workforce capacity 
 

Good practices from international case studies 
• government programs to attract and recruit 

workers internally and externally, including 
immigration provisions and housing programs 
for workers from abroad (New Zealand) 

• subsidies to help businesses retain and recruit 
workers (New Zealand) 

• utilizing private-sector expertise to provide skills 
training (Philippines) 

• using a centrally managed program to quantify 
and match personnel needs and supplies 
(Japan, Philippines) 

• involving communities in home reconstruction 
by providing training (“owner-driven 
reconstruction”) (Others). 
 

Cautionary lessons from international case 
studies  
• Bringing large numbers of workers into affected 

areas can put pressure on housing markets and 
drive up housing costs for all (New Zealand). 
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Lack of Workforce Capacity 
Addressing labor shortages and workforce development needs was one of the most 

preeminent challenges in our case studies. Following is a summary of the most relevant key 
lessons drawn from those experiences. 

New Zealand 

In New Zealand (NZ), the scale of the recovery in Christchurch meant skilled labor was in 
high demand. After the 2011 earthquake, New Zealand estimated a need for an additional 
30,000–50,000 skilled workers. Most fell under the categories of construction and engineering, 
but also included fields such as information technology. Overall, subcontractors in Christchurch 
were challenged by resource shortages because the increased demand for the workforce led to 
competitive skill acquisition.2 

To deal with these workforce shortages, the government launched the Canterbury Skill 
Shortage List to help attract labor from abroad and domestically. To source labor from abroad, 
NZ introduced special immigration and visa provisions to enable temporary labor to be brought 
in, particularly in the building trades. At the same time, the government heavily emphasized 
building up the domestic skilled labor force, seeing overseas labor as less attractive for the 
longer-term development of the country.3 Furthermore, imported labor was not necessarily 
familiar with New Zealand’s required standards (for building codes as well as in health and 
safety), which added a heavy burden to on-site supervision. 

Another successful labor program was the Wage Subsidy Scheme, which focused on helping 
small businesses retain labor that might have otherwise left for better opportunities elsewhere. 
Through this program, the government of New Zealand provided financial assistance packages to 
small businesses that enabled them to retain and pay staff even though production was low or 
negligible. According to one official, the program was absolutely critical and should be 
considered good practice.4  

One cautionary lesson derived from New Zealand arose from the entry of an outside labor 
force. As workers arrived in Christchurch, their influx placed pressure on an already stretched 
housing market. The government chose to avoid building temporary workers’ camps because of 
the social problems they would likely perpetuate. However, rents increased significantly, by 
approximately 30 percent, affecting both incoming labor as well as city residents.5 One way the 

 
2 Graham Snowdon, “Christchurch Aims to Recruit Britons for Post-Earthquake Reconstruction,” The Guardian, 
November 11, 2011. 
3 Construction Sector Leaders Group, Construction Sector Workforce Plan for Greater Christchurch, New Zealand, 
June 2013. 
4 Speech delivered at the Canterbury Earthquakes Symposium, November 29, 2018. 
5 Johnson and Olshansky, After Great Disasters, 2016. 
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government tried to offset the pressure on the housing market was through the construction of 
new hotels, which were viewed as also contributing to long-term growth. 

Japan 

Japan employed an approach to address its labor shortage during the recovery phase that was 
different from the relief phase. In the relief phase, municipalities relied heavily on existing 
mutual disaster assistance agreements among municipalities and between municipalities and the 
national-level Emergency Fire Response Team (EFRT). These agreements, however, were not 
successful for recovery efforts. Japan’s Reconstruction Agency’s guidelines set out the 
expectation that municipalities were centrally responsible for their own recovery and 
reconstruction. This expectation extended to the severe labor shortages facing many affected 
municipalities (e.g., engineers needed for reconstruction, teachers and doctors needed to return 
communities to normalcy). One area of concern was the shortage of civil servants, particularly in 
those municipalities where large numbers of public officials perished. The demands on some 
municipalities—especially those struggling to recover from significant labor losses—were too 
great, threatening their ability to manage or execute reconstruction projects.  

To rectify this shortfall, Japanese officials utilized a scheme run by the central government to 
“donate” skilled individuals from other parts of Japan through a system of collaboration. Under 
this effort, the number of personnel needed by the disaster-affected municipalities (the 
“demand”) and the number of volunteers from municipalities throughout Japan (the “supply”) 
were gathered, and allocations for resources were made. The Ministry of Internal Affairs and 
Communications (MIAC), Japan Association of City Mayors (JACM), and the National 
Association of Towns and Villages (NATV) played key roles in this coordination effort. 
Importantly, the MIAC was responsible for reimbursing the financial costs borne by the 
municipalities sending their personnel. And when the vertical channel about needs from 
municipalities to the JACM and NATV proved to move too slowly, the JACM and NATV 
created a website where they posted the requests made by affected municipalities so that 
nonaffected municipalities could respond directly.6 

Although this approach proved relatively effective in helping municipalities cope with labor 
shortages, it was not sufficient to fill the entire gap. Both the central government and 
municipalities had to turn to other schemes to further address labor shortages. One such scheme 
involved the MIAC issuing new guidance allowing municipalities to rehire former municipal 
employees and extend the employment of retiring staff, as well as temporarily allowing 

 
6 Naomi Aoki, “Wide-Area Collaboration in the Aftermath of the March 11 Disasters in Japan: Implications for 
Responsible Disaster Management,” International Institute of Administrative Sciences, Vol. 81, No. 1, 2015, p. 208. 
Aoki clarifies that even in these instances, however, the municipalities still have to report to the prefectures, the 
JACM and NATV. 
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recruitment of individuals from the private sector without forcing them to leave their 
organizations permanently.7 Other initiatives included having public and semipublic agencies, 
such as the Urban Renaissance Agency (URA), send professionals to support projects where 
shortfalls existed. In addition, the “Work for Tōhoku” platform was created to mobilize labor 
from the private sector and the general public. In the event that experts were needed in 
municipalities, the program recruited (i) anyone private-sector companies could offer and 
(ii) willing individuals whose skills matched the need of projects in the affected areas. Among 
the experts the platform looked to recruit were those with skills in nurturing next-generation 
forestry; expanding the supply chains of various foods/food culture; community building; 
cultivating the supply chain of processed marine products; cultivating supply chain and product 
development regarding utilization of natural energy and agricultural renewal; and construction of 
manufacturing systems. 

Philippines 

Similar to what we found in Japan, the Philippines also had severe labor shortages on the 
public-sector side, in particular the Local Government Units (LGUs). The LGUs were tasked to 
implement many of the recovery projects with national government and donor funds; however, 
many LGUs lacked the capacity to absorb and carry out multiple projects simultaneously. This 
was a particular concern in “lower income class municipalities that have no trained municipal 
engineers and have limited experience in implementing projects that require hiring contractors.”8 
The Commission on Audit (COA) assessment noted that “the mismatch between institutional 
responsibilities and capacities at the local level has been identified as a major impediment to 
effective disaster risk reduction and management implementation.”9 

To address this challenge, the national government sought to build the capacity of the 
affected LGUs in a number of ways, at times in collaboration with nonaffected municipalities 
and the international community. For example, soon after the storm, the Metropolitan Manila 
Council passed a resolution urging each metropolitan LGU to adopt two or more typhoon-
stricken LGUs for the purpose of assisting them in postdisaster recovery. Such LGU-to-LGU 
partnerships provided assistance to affected municipalities in the form of equipment as well as 

 
7 Naomi Aoki, “Adaptive Governance for Resilience in the Wake of the 2011 Great East Japan Earthquake and 
Tsunami,” Habitat International, Vol. 52, 2015, p. 22; Aoki, “Wide-Area Collaboration in the Aftermath of the 
March 11 Disasters in Japan,” 2015, p. 203. 
8 World Bank Group, Global Facility for Disaster Reduction and Recovery (GFDRR), Typhoon Yolanda Ongoing 

Recovery: Recovery Framework Case Study, revised final version, May 2015, p. 27. 
9 Government of the Republic of the Philippines, Assessment of Disaster Risk Reduction and Management (DRRM) 

at the Local Level, Manila, Philippines: Commission on Audit, 2014, p. 17. 
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technical and engineering expertise.10 While not part of a formal national process, the 
government, as well as UNDP, supported secondment of skilled personnel across LGUs and 
established centers to serve as coordination and communication platforms.11 Moreover, training 
programs for LGU recovery planners were instituted, with USAID sponsoring the training of 
161 planning officers “as part of OPARR’s capacity building program granted to the affected 
LGUs.”12 

Another successful effort undertaken by the Philippines focused on initiatives to spur 
economic activity and investments aimed at building a more resilient workforce capacity. The 
Office of the Presidential Assistant for Rehabilitation and Recovery (OPARR) together with 
other groups provided entrepreneurship training and partnered with private companies (e.g., 
construction companies, hair-cutting franchises) to provide skills training in a program called 
“Enrollment to Employment” that also matched graduates with prospective employers. 

Indeed, the private sector played an important role in relief and recovery, including workforce 
development efforts. Years prior to Typhoon Haiyan, the private sector in the Philippines had 
organized the Philippines Disaster Resilience Foundation (PDRF), a consortium of 84 major 
companies grouped into eight functional clusters that focus on preparing to maintain corporate 
continuity and support communities after disasters. The establishment and expansion of such 
private-sector consortia focused on disaster preparedness and resilience is an emerging good 
practice in disaster recovery. Following Haiyan, wholesale distributors like Coca-Cola and 
Procter & Gamble, in coordination with PDRF, partnered with USAID not only to rebuild and 
restock hundreds of small convenience stores in the region, but also to provide training for their 
personnel. Several conditions appear to have helped the private sector successfully provide 
workforce development assistance. First, private-sector efforts were led by local Filipino 
companies or the Filipino branches of international companies that were aware of the local 
context and had well-established relationships with local and national governments and civil 
society. In addition, private-sector roles in response and recovery, including labor issues, 
generally were well coordinated with the government and other humanitarian actors through 
bilateral relationships between companies and the government at national, regional, and local 
levels; private-sector consortia like the PDRF; mechanisms for interaction with the UN’s 
humanitarian cluster system; and coordination with local chambers of commerce.13 

 
10 World Bank Group, GFDRR, Typhoon Yolanda Ongoing Recovery, May 2015, p. 13. 
11 UNDP, A Guidance Note: National Post-Disaster Recovery Planning and Coordination, New York, 2016, 
pp. 32–33. 
12 Hannah L. Torregoza, “Rehab Czar Shares Lessons of ‘Yolanda,’” Manila Bulletin, November 6, 2016. 
13 Serena Brown, “The Private Sector: Stepping Up,” Humanitarian Exchange, No. 648, Humanitarian Practice 
Network, October 2010, pp. 35–36. 
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Others 

Study of other international case 
experiences reveals that one way to address 
shortages of labor during the reconstruction 
phase is to involve community members in 
the reconstruction of their own homes 
(“owner-driven” reconstruction).14 Owner-
driven reconstruction relies on local labor 
and local material. It was largely adopted in 
Gujarat, India, after the 2001 earthquake, 
based on the experience of reconstruction 
after the 1993 Latur earthquake recovery, 
which had shown a much higher final cost 
and longer duration of reconstruction for 
contractor-built houses than owner-built 
houses.15 Owner-driven reconstruction is 
also considered to have been a success in 
Sri Lanka post-tsunami.16 In Honduras, it 
was praised as more effective and less prone to fraud and corruption than contractor-led 
reconstruction.17 More generally, according to the World Bank, “owner- and community driven 
reconstruction is more cost-effective and saves time. These approaches also strengthen 
community resilience and produce higher household satisfaction.”18 

 
14 The World Bank provides the following clarification on the “owner-driven” concept: “A common misunderstanding 
about ODR is that the owners will build their houses by themselves. Recent examples show that this is rarely the 
case because people tend to hire local contractors or laborers for at least part of the work. Thus, the key difference 
between this approach and agency-driven approaches is that contractors and paid laborers are accountable to the 
homeowner rather than to an external agency that may not be able to provide the intensive supervision and 
control that homeowners often can.” World Bank Group, Safer Homes, Stronger Communities: A Handbook for 
Reconstructing After Natural Disasters, Washington, D.C., 2010, p. 95. 
15 Melinda Moore, Anita Chandra, and Kevin C. Feeney, “Building Community Resilience: What Can the United 
States Learn from Experiences in Other Countries?” Disaster Medicine and Public Health Preparedness, Vol. 7, 
No. 3, 2013, p. 296; UNDP, From Relief to Recovery: The Gujarat Experience, October 2001, p. 8. 
16 Guillermo Franco, Alpa Sheth, and Michelle Meyer, Recovery and Reconstruction in Sri Lanka Following the 

December 26, 2004 Tsunami, Earthquake Engineering Research Institute (EERI) Field Report, 2013, p. 12. See also 
Sandeeka Mannakkara and Suzanne Wilkinson, “Build Back Better: Lessons from Sri Lanka’s Recovery from the 
2004 Indian Ocean Tsunami,” International Journal of Architectural Research, Vol. 7, No. 3, November 2013, 
p. 116. 
17 Moore, Chandra, and Feeney, “Building Community Resilience,” 2013, p. 296. 
18 World Bank Group, Housing and Settlements Recovery, Disaster Recovery Guidance Series, WRC3 Version, 
undated, p. 14. 

Issue: Considerations in the sourcing of 
incoming supply flows  

 
Good practices from international case studies 
• managing construction using large-scale, 

public-private partnership (New Zealand) 
• amending legislation to simplify procurement of 

goods (Philippines) 
• pre-positioning goods during recovery (Others) 
• building material supply hubs and mechanisms 

for bulk commodity procurement (Others) 
• relying on market mechanisms when 

appropriate (Others) 
• decentralizing the monitoring of supply networks 

(Others). 
 
Cautionary lessons from international case 
studies 
• Lack of clear emergency procurement 

guidelines can severely delay implementation of 
projects (Philippines). 
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An essential element of owner-driven reconstruction is providing training to affected 
communities. This training can teach masonry to first-time builders, as well as teach professional 
builders how to build better and safer structures according to existing or new regulations.19 One 
role that the governance mechanism can play is to develop and disseminate standards and 
protocols for safer building construction.20 Guidelines for reconstruction must be communicated 
very clearly to the communities in charge of the reconstruction and should be as “user friendly” 
as possible. In Sri Lanka, unclear guidelines that were found to be of little use to the intended 
recipients had to be redrafted and redistributed.21 

Good practices often emphasize the importance of having skilled trainers. Training can be 
done by NGOs, as was the case in Vietnam after the 1998 and 1999 floods.22 It can also be done 
by international organizations, as in the case of Gujarat, where National United Nations 
Volunteers (NUNV) engineers trained masons who in turn trained more masons in their 
communities.23 The use of the NUNV program is described by UNDP as one of the main factors 
of success in Gujarat, due to the high quality of the staff who initiated reconstruction and trained 
communities.24 The process was even more bottom-up in Aceh, where “housing committees 
were formed which encouraged communities to choose their own skilled laborers and to manage 
the construction process themselves.”25 

Considerations in the Sourcing of Incoming Supply Flows 
Our review of international recovery efforts for sourcing and delivering goods identified a 

number of good practices, particularly in relation to construction materials. 

New Zealand 

In New Zealand, the Christchurch infrastructure rebuild saw the very successful use of a 
large-scale public-private partnership (PPP) known as the Stronger Christchurch Infrastructure 
Rebuild Team (SCIRT) to manage reconstruction of roads, water reticulation, and wastewater. 
Under SCIRT, a consortium of five companies was responsible for the design, repair, and 
reconstruction work necessary to rebuild critical infrastructure such as pipelines, grids, and 

 
19 Sandeeka Mannakkara and Suzanne Wilkinson, “Build Back Better Principles for Post-Disaster Structural 
Improvements,” Structural Survey, Vol. 31, No. 4, 2013, pp. 317, 323. 
20 World Bank Group, Housing and Settlements Recovery, undated, p. 16. 
21 Franco, Sheth, and Meyer, Recovery and Reconstruction in Sri Lanka, 2013, p. 14. 
22 Moore, Chandra, and Feeney, “Building Community Resilience,” 2013, p. 97. 
23 UNDP, From Relief to Recovery, 2001, p. 9. 
24 UNDP, From Relief to Recovery, 2001, p. 27. 
25 Jim Kennedy, Joseph Ashmore, Elizabeth Babister, and Ilan Kelman, “The Meaning of ‘Build Back Better’: 
Evidence from Post-Tsunami Aceh and Sri Lanka,” Journal of Contingencies and Crisis Management, Vol. 16, 
No. 1, March 2008, p. 27. 
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bridges. The profit/loss risk was shared and backed by the government (e.g., Canterbury 
Earthquake Recovery Authority [CERA], Christchurch City Council, and the New Zealand 
Transport Agency). The formal alliance began seven months after the earthquake, in September 
2011, with an anticipated five-year program. The model has been used again to rebuild damaged 
transportation routes in Kaikoura following the 2016 earthquake.26 

Philippines 

The Philippines’ implementation of projects during the post-Haiyan recovery was delayed 
due to a lack of clear emergency procurement guidelines, deficient tracking of funds, and 
inadequate management of inventories and supplies. One common challenge identified by the 
Philippines’ COA were cases where long-standing policies and procedures delayed the delivery 
of critical supplies and other assistance because they involved “extensive, time-consuming 
processes.”27 In some cases, for example, agency officials delayed release of seed and fertilizer 
to farmers affected by the typhoon until an auditor could conduct an inspection of the goods. 
Although the “Philippine Procurement Act” allowed procurement procedures to be simplified 
and procuring entities to bypass the normal, lengthy procedures in emergency cases such as 
disasters, agency officials were often reluctant to use these streamlined approaches for 
contracting goods and services because of confusion over how to apply them and a fear that they 
would either violate the law or that their transactions would be disallowed. This caution extended 
to other, downrange activities such as inventory and logistics management, which added to the 
delays in sourcing and delivering materials. 

To address these concerns, the COA issued additional guidance and held seminars for 
government agencies to socialize them. In addition, the Philippine Government Procurement 
Policy Board released new guidance on the use of framework agreements, though infrastructure 
projects were disallowed.28 But it was not clear what effect these new guidance releases had on 
the speed at which recovery projects could be implemented, nor how multiple guidance issuances 
were received by the implementing agencies. As such, the World Bank made strong 
recommendations to consolidate and simplify such issuances in a practical guide for agencies 
that conduct procurement, funding, and provision of goods and services for recovery projects, 
and to include it in an overall rehabilitation and recovery framework (more discussion provided 
in the Recovery Governance section below).29 

 
26 Johnson and Olshansky, After Great Disasters, 2016. 
27 Government of the Republic of the Philippines, Assessment of Disaster Risk Reduction and Management, 2014, 
p. 36. 
28 World Bank Group, GFDRR, Typhoon Yolanda Ongoing Recovery, May 2015, p. 25. 
29 World Bank Group, Philippines: Lessons Learned from Yolanda—An Assessment of the Post-Yolanda Short and 

Medium-Term Rehabilitation and Recovery Interventions of the Government, policy note, Manila, Philippines, 2017, 
pp. 4–7. 
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Others 

One way to address shortages during disasters, especially in risk-prone regions such as the 
Caribbean, is to stockpile and pre-position goods needed for response and recovery. The 
Bangladesh Public Food Distribution System (PFDS), for instance, is designed to cover the 
whole country with supplies stored at ports and in other strategic locations; each region has a 
central storage depot; and each municipality has a local storage depot. Each depot should 
manage some reserves to prepare for a rapid-onset disaster or to hold over in the event of a gap 
in supply deliveries.30 In a crisis, the government appoints contractors to move commodities 
around, giving them priority to do so using the remaining functioning railway, waterways, and 
road networks.31 The usefulness of a pre-positioning policy was also identified as a lesson 
learned from the 2001 floods in Mozambique.32 

Queensland offers another example of effective pre-positioning with a “system of pre-
disaster contracting” (on the basis of retainership). Under this approach, work contracts have 
been pre-commissioned and pre-negotiated with major contractors, enabling them to mobilize 
reconstruction resources and start rebuilding and re-operationalizing the road network rapidly.”33 
Additionally, the Australian government has negotiated with suppliers of construction materials 
and equipment to find additional sources of supply and prevent shortages.34 

Other successful practices cited include “the establishment of building material supply hubs 
in Pakistan (following the 2005 earthquake) and mechanisms for bulk community procurement 
of housing reconstruction materials in Sri Lanka (following the tsunami).”35 Additionally, in the 
cases of Aceh and Nias, shipping containers were used as small, makeshift ports to allow access 
to remote areas denied critical recovery supplies such as building materials.36 

It can also be helpful to energize the private sector when appropriate. In the Aceh-Nias 
recovery effort, when the supply of cement for recovery projects was disrupted in some 
provinces, the reconstruction agency negotiated with a firm in the neighboring island to deliver 
new stocks. Where gaps remained, funding from a multidonor fund was used to establish a 

 
30 United Nations, World Food Programme, “Lessons Learned from 30 Years: A Brief History of WFP in 
Bangladesh,” undated, pp. 58–59. 
31 United Nations, World Food Programme, “Lessons Learned from 30 Years,” undated, pp. 58–59. 
32 United Nations, “Mozambique Floods 2001: Lessons Learned,” Lessons Learned Workshop, Beira, July 26–27, 
2001, p. 3. 
33 World Bank Group, Queensland: Recovery and Reconstruction in the Aftermath of the 2010/2011 Flood Events 

and Cyclone Yasi, a report in collaboration with the Queensland Reconstruction Authority, June 2011, p. 12, Box 3. 
34 World Bank, Queensland: Recovery and Reconstruction, 2011, p. 12, Box 3. 
35 World Bank, Queensland: Recovery and Reconstruction, 2011, p. 12, Box 3. 
36 Government of Indonesia, Executing Agency for Reconstruction and Rehabilitation (BRR) of Aceh-Nias 2005–
2009, 10 Management Lessons for Host Governments Coordinating Post-Disaster Reconstruction, Indonesia, 2009, 
pp. 36–37. 
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temporary shipping service under the World Food Programme to ensure that recovery materials 
(in this case, building materials) could reach inaccessible areas and ports that were not serviced 
by existing shipping companies.37 

Finally, another good practice is to decentralize the monitoring of supply networks: Placing 
accountability on regional and local-level authorities helps control misappropriation of 
commodities and other resources.38 A study by the International Food Policy Research Institute 
examined losses at three stages of food distribution (discharge at port; PFDS program; 
distribution at beneficiary level) and recommended 26 actions for consideration to improve food 
aid management and reduce leakages.39 

Supply-Chain Planning 
Analytical tools can help supply-chain 

planners map key supply-chain activities, 
actors in the supply network (e.g., suppliers, 
wholesalers, end users), and the flow of 
materials, information, and funds. Such 
mapping tools can help planners and other 
stakeholders understand the dynamics 
governing the supplier-customer relationship 
network, identify potential vulnerabilities 
and risks, and assess various alternatives. 

Haiti and Others 

One analytical tool used widely for disaster relief and recovery supply-chain planning is the 
Emergency Market Mapping and Analysis (EMMA) tool, which was first published in 2010 and 
piloted in Haiti. It has since been used by dozens of agencies in dozens of countries. EMMA also 
analyzes the regulations, policies, and institutions that affect the environment in which materials 
flow.40 

While EMMA was used first for food and lifeline sectors in postemergency contexts, it can 
be used for recovery planning in other sectors as well. It was used for Haiti’s timber market to 

 
37 Government of Indonesia, BRR, 10 Management Lessons, 2009, pp. 36–37. 

38 United Nations, World Food Programme, “Lessons Learned from 30 Years,” undated, p. 59. 
39 United Nations, World Food Programme, “Lessons Learned from 30 Years,” undated, pp. 59–60; Akhter U. 
Ahmed, Rashid Shahidur, Manohar Sharma, and Sajjad Zohir, “Food Aid and Distribution in Bangladesh: Leakage 
and Operational Performance,” International Food and Policy Research Institute, February 2004. 
40 Emergency Market Mapping and Analysis Toolkit, “About EMMA,” webpage, 2019. 

Issue: Supply-chain planning  
 

Good practices from international case studies 
• tools to map the supply network and identify 

system vulnerabilities and risks, which help 
planners look for mitigation strategies (Haiti and 
Others) 

• prioritization of supply-chain projects to minimize 
sourcing and delivery bottlenecks (Others) 

• engagement of local communities in prioritization 
process (Others). 
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analyze the capacity of the market system for supplying housing-reconstruction materials and 
preferred forms of support for timber (e.g., cash grants, material donations). A similar analysis 
done to assess the effect of hurricanes on Haitian farmers’ access to markets to sell beans, as well 
as the availability of beans to supply affected areas, is provided in Appendix A. 

For prioritization of construction projects, authorities can adopt a “Planning First, 
Construction Second” approach. In the case of the 1991–1995 reconstruction of rural areas in 
Anhui, China, following major flooding, approximately 1,000 engineering experts as well as 
architecture and design institute research agencies were involved in the planning and designing 
of the reconstruction project. The approach was to plan first, construct second because of issues 
in procuring the right building materials—specifically, delays in the supply-chain and provision 
of financial resources. This allowed for a slow but steady recovery because construction materials 
were first provided only to those projects that were ready to use the materials; others who knew 
they would need materials but were not yet ready to undertake construction had to wait.41 

Another method of prioritizing projects drawn from the Anhui, China, recovery is to let the 
local population decide on the order of operations. Depending on materials available, some 
villages/towns chose to build the framework of the community’s main structures first and finished 
building houses later, once the plans were ready and materials were made available to them.42 

Visibility into the Supply Chain 

New Zealand 

One of the challenges New Zealand 
experienced after the earthquake was lack 
of information: officials and volunteers did 
not know what services were needed where, and residents did not know where to go for goods 
and services. Response teams also lacked a proper mapping system needed for quickly 
identifying and updating affected locations. This created poor communication and coordination 
as postdisaster activities surged, resulting in expensive delays and clashes of efforts. 

To address this gap, government and response authorities developed an innovative 
information technology solution using a combination of open data, open-source tools, 
crowdsourcing, and trusted data sharing that allowed information to be shared among the 
stakeholders.43 Tools were set up that provided services ranging from open-data disaster 
mapping that informed agencies and volunteers of response activities (Canterbury Recovery 

 
41 United Nations, Habitat, “Post-Disaster Reconstruction and Rehabilitation of Rural Areas in Anhui (China),” 1996. 
42 United Nations, Habitat, “Post-Disaster Reconstruction and Rehabilitation,” 1996. 
43 Juliet McMurren, Stefaan Verhulst, and Andrew Young, Open Data’s Impact: Open Data’s Use After 

Christchurch Earthquakes, GovLab, January 2016. 

Issue: Visibility into the supply chain  
 

Good practices from international case studies 
• using open data and open-source platforms to 

collect and provide information regarding ongoing 
and planned construction (New Zealand, Others).  
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Map), information on safety of residents’ property and legal context for repairs and rebuilds 
(Landcheck and My Property), information on forward construction intentions by response 
organizations (Forward Works Viewer), and digitization of building outlines from open aerial 
photographs (Building Out Footprints).44 These efforts provided visibility into various supply-
chain activities. 

While many of the open-data and open-source tools were created and used for relief 
operations, the Forward Works Viewer stands out as an example of a visibility tool that can be 
used into the recovery phase. The Forward Works Viewer gave New Zealand agencies and other 
public- and private-sector users a shared online view of current and planned work related to 
infrastructure repair and other construction. Users could also manage and view projects as time 
went on, providing opportunities for collaboration and potentially reducing redundant efforts. 
The online tool, which showed work at street level, was freely available to all stakeholders. The 
figure below shows some of the functionalities of Forward Works Viewer. 

Figure 2.2. Screenshots of Forward Works Viewer Used in Christchurch 

  
SOURCE: Government of New Zealand, “Forward Works Viewer,” SCIRT, webpage, undated. 

 
44 McMurren, Verhulst, and Young, Open Data’s Impact, 2016. 
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One barrier New Zealand faced in establishing its information system was a fear that open 
data release could fuel discontent. Such claims, however, were not evidence based, and 
Christchurch learned that a change-management process is needed to manage the risks and 
demonstrate the benefits of information sharing.45 

As with New Zealand, Puerto Rico faces a lack of information and visibility with regard to 
reconstruction efforts, and a similar tool would be helpful to enable a high-performing supply 
chain. Puerto Rico can adopt many of the services used in New Zealand (such as mapping and 
viewing ongoing and planned construction), but it can also have expanded capability to provide 
visibility on critically needed resources, including availability of suppliers, inventory and 
location of key construction materials, port and road status, and so forth. 

Others 

We identified a number of other tools that can help with not only visibility but also planning 
and execution of supply-chain tasks. The World Food Programme uses a tool called Commodity 
Movement Processing and Analysis System (COMPAS), which is an electronic system that 
allows users to monitor the progress of goods (typically commodities) from the time of request to 
receipt.46 COMPAS also enables better planning, analysis, and decisionmaking regarding food 
resources and supports better reporting and accountability among recovery agencies. The tool’s 
“Logistics Cluster” provides coordination and information management to both support 
operational decisionmaking and improve the predictability, timeliness, and efficiency of 
humanitarian response and recovery efforts.47 

The accessibility of information is also a key feature of effective management capability. For 
example, a sector team or agency responsible for logistics needs to have information on items 
that have an expiration date so as to establish a way to track the quantity and “half-life” of such 
materials. While this does not in itself address capability gaps in physically distributing those 
items/materials, it will ensure that accountable authorities have the information to make decisions 
about the procurement, storage, and distribution of those things based on some level of empirical 
analysis.48 

 
45 McMurren, Verhulst, and Young, Open Data’s Impact, 2016. 
46 United Nations, World Food Programme, How to Work with WFP: A Handbook for Non-Governmental 

Organizations, December 2005. 
47 United Nations, World Food Programme, “Lessons Learned from 30 Years,” undated, p. 60; Logistics Cluster, 
“Philippines—Typhoon Haiyan (Yolanda) Response—Concept of Operations,” November 13, 2013. 
48 World Bank Group, GFDRR, “Process for Preparing Disaster Recovery Frameworks,” Disaster Recovery 
Guidance Series, undated b, p. 3. 
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Conclusions 
As the foregoing indicates, Puerto Rico’s challenges in the areas of workforce capacity, 

sourcing of incoming supplies, supply-chain planning, and achieving visibility into the flow of 
materials are hardly unique to the island. In our case studies, other government entities used a 
variety of means to actively address these challenges, ranging from immigration provisions and 
other programs to attract and recruit workers, to centrally led efforts to quantify and match the 
supply and demand of workers, and to making amendments in legislation to simplify 
procurement of goods. Utilizing and supporting the private sector was also found in multiple 
case studies to be a potentially effective way to address shortfalls in the supply chain, 
specifically by providing subsidies to help businesses retain and recruit workers, supporting 
industry consortia to provide skills training, and creating special economic zones. Moreover, 
analytical tools and information technologies have helped in designing and planning supply 
chains for critical items and providing visibility into their flow. 
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3. Recovery Governance 

This chapter discusses examples of lessons and good practices in recovery governance 
drawing upon our focused review of the four international case studies, plus insights from our 
wider global range of prior disaster recovery cases and their relevant literature. The chapter 
begins with a brief discussion of the framework we used to organize and evaluate our case 
studies in relation to the seven key challenges in Puerto Rico. The chapter then discusses the 
good practices and cautionary tales from the case study analysis. 

Assessment Framework 

In our source material review, we found that there was no agreed-upon framework for 
assessing governance in the recovery phase. There are, however, notable principles for good 
practices in governance in the recovery phase throughout the literature. A high-level symposium 
held in Christchurch, New Zealand, in November 2018 brought together subject matter experts 
on disaster recovery. One of the keynote speakers was Laurie Johnson, an experienced urban 
planner who has produced insightful studies related to international recovery efforts.1 At this 
symposium, Johnson discussed the following good practices: 

• Reconstruct quickly, but not too hastily; leave plenty of time for community input. 
• Enhance existing systems to promote information flow and collaboration; don’t create 

new ones. 
• Increase local capacity and empower local governments to implement recovery actions. 
• Create conditions to bring teams together to build collective capacity to learn about 

problems and generate solutions. 
• Recognize that while goals are sometimes in conflict among stakeholders, success is the 

realization of collective action and capacity to change. 
• Allow goals and objectives to be revisited as part of the analysis. 
• Engage in joint learning and deliberation with the community to promote joint problem 

solving.2 

Given the lack of an agreed-upon framework, we drew from existing literature some framing 
concepts that would allow us to assess good practices across the spectrum of recovery governance 

 
1 See Johnson and Olshansky, After Great Disasters, 2016; Laurie A. Johnson and Ljubica Mamula-Seadon, 
“Transforming Governance: How National Policies and Organizations for Managing Disaster Recovery Evolved 
Following the 4 September 2010 and 22 February 2011 Canterbury Earthquakes,” Earthquake Spectra, Vol. 30, 
No. 1, February 2014. 
2 Laurie A. Johnson, presentation on Post-Earthquake Recovery, Christchurch, New Zealand, November 2018. 
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challenges facing Puerto Rico. Our framework consists of four mechanisms that comprise 
recovery governance: 

• Organization: Establishing the mandate, core functions, decisionmaking process, and 
hand-off to steady-state authority 

• Planning and project management: Generating/allocating funds; donor and recipient 
engagements, contractor evaluation, assessing/monitoring/evaluating performance; 
auditing where necessary 

• Funding management: Shaping/validating recovery plans, project review/approvals, 
vendor selection 

• Coordination and communication: Horizontal (with other agencies) and vertical (with 
municipalities and affected communities), and civil society engagements at all levels. 

In Figure 3.1, we link the seven considerations in recovery governance for Puerto Rico (as 
discussed in Chapter 2) with our recovery governance framework. 

Figure 3.1. Linking Puerto Rico’s Recovery Considerations to Recovery Governance 

 

 
 
In the section below, we attempt to identify good practices and cautionary tales from our case 

studies and insights from the team’s broader scan of other international disaster recoveries and 
the literature. We present these ideas in the context of our four governance mechanisms relative 
to the seven governance considerations in Puerto Rico as discussed above. Our discussion offers 
perspective on these issues, including specific initiatives from each of the international cases that 
worked well and others that did not seem to work well. Further study would likely require delving 
into all of the critical details of these initiatives in a cost-benefit-analysis sense. 

Governance mechanism 
 

Puerto Rico’s potential challenges 
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While the majority of the good practices and cautionary tales focus on planning and project 
management/implementation and communications, there are important findings related to all the 
governance mechanisms. 

Organization 

A Steady-State Authority to Manage 
Future Contingencies 

There are good practices and cautionary 
tales to report in this category. First, 
officials we interviewed in New Zealand 
reported that there was utility in having a 
robust and enduring recovery doctrine 
already in place prior to the Christchurch 
earthquake. The doctrine, which was drafted 
in 2002 to guide disaster response efforts, is 
owned by New Zealand’s Ministry of Civil 
Defence and Emergency Management 
(CDEM).3 It lays out steady-state principles 
and specifies roles and responsibilities 
among ministers, agencies (civil servants), 
local government councils, and any 
new/temporary organizations (e.g., recovery 
authorities), and provides a framework for 
thinking about disasters at a strategic level. 
The framework encompasses the community 
and four environments: social, economic, 
natural, and built.4 The doctrine focuses on 
the “built” (infrastructural) environment 
first, but other indicators such as psychosocial factors are also very important.5 

A cautionary lesson from Christchurch was the need to review staffing and expertise 
thoroughly at each phase of the recovery effort and as requirements change. CERA did not do 

 
3 For more details on this doctrine, see Government of New Zealand, Ministry of Civil Defense and Emergency 
Management, “Recovery Planning,” undated. 
4 Sarah Norman, “New Zealand’s Holistic Framework for Disaster Recovery,” Australian Journal of Emergency 

Management, Vol. 21, No. 4, November 2006. 
5 Interview with SME by phone, December 2018. 

Issue: A steady-state authority to manage future 
contingencies  

 
Good practices from international case studies 
• Establish higher-level and enduring recovery 

doctrine that specifies stakeholder roles and 
responsibilities to guide future recovery plans (New 
Zealand).  

• Establish permanent government authority to 
manage disasters (Philippines). 

• Use a central authority to help plan and coordinate 
policies and measures for reconstruction in an 
integrated manner, while keeping municipalities 
central to recovery activities (Japan). 
 

Cautionary lessons from international case 
studies 
• Existing ministries may oppose the establishment 

of a response and recovery authority if they expect 
encroachment on their responsibilities (Haiti). 

• Disaster authorities may end up becoming catchall 
agencies for recovery, though they may lack 
resources to meet unexpected tasks (New Zealand). 

• Devolving all responsibility for recovery to local 
entities can lead to poor communication, 
inefficiencies, and wasted funds (Japan)  
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this effectively, according to officials we interviewed. It was originally set up to have a policy/ 
strategy focus, but it quickly was given the role of implementation agency to fill that void6 and 
eventually became a “catchall” agency, which meant its role became less clear as the recovery 
progressed into reconstruction. 

In Haiti, a temporary, hybrid body7—the Interim Haiti Recovery Commission (IHRC)—was 
set up to orchestrate donor coordination while ensuring that recovery projects would align with 
agreed priorities. Although the IHRC did encounter criticisms, it also brought much-needed 
high-level visibility to Haiti’s postdisaster recovery. That said, the Government of Haiti was 
unable to establish a dedicated successor entity, flagging a cautionary tale in which existing 
government ministries may worry about the encroaching impacts of such an action. 

In Japan, decisionmaking during the recovery phase was placed at the community level. All 
key government organizations and designated public corporations established their own disaster 
management operation plans, while each prefectural and municipal disaster management council 
established their individual local disaster management plans to reflect their local circumstances. 
The result was multiple disaster plans and multiple actors with responsibility for recovery efforts, 
leading to unnecessary red tape, poor communication, and wasted funds. Japanese authorities 
tried to resolve this problem by creating a central government body called the Reconstruction 
Agency. Positioned under the cabinet and headed by the prime minister, the agency is responsible 
for planning and coordinating all the policies and measures for reconstruction in an integrated 
manner to accelerate the reconstruction and revitalization of the disaster-stricken areas. With the 
intent to keep local municipalities at the heart of recovery efforts, the agency is meant to be a 
“one-stop” organization for local authorities to help cut through red tape and, overall, strengthen 
capacities at the local level. The municipalities experimented with combinations of community 
and expert-level input. The most successful efforts sequenced their input, with resident working 
groups held first, followed by expert design councils to review the feasibility of the ideas. We 
note that although the Reconstruction Agency is a steady-state agency to handle the recovery 
efforts, it is not permanent and will end by 2020. 

The Philippines provides a cautionary example of a steady-state national governance 
structure (under the National Disaster Risk Reduction Management, or NDRRM, mechanism) of 
42 government, civil society, and private-sector agencies that was not sufficient to meet the 
demands presented by the disaster. The government agencies were overwhelmed in responding 
to the disaster while carrying on their day-to-day activities—without additional personnel or 
funding. The sheer destructive power and impact of the storm motivated the government to 

 
6 Government of New Zealand, Controller and Auditor-General’s Report, Canterbury Earthquake Recovery 

Authority: Assessing Its Effectiveness and Efficiency, January 2017. 
7 Hybrid in the sense that its membership included Haitian leaders as well as international representatives from the 
donor community. 
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create an ad hoc governance structure to oversee relief efforts, the transition to recovery, and 
implementation of recovery plans. But the OPARR was not given implementation and 
enforcement authority—without this authority, coordination among government and local 
agencies, the private sector, and international organizations was deficient, “creating a lack of 
integration and cohesion in the response and recovery efforts.”8 This led to a World Bank 
recommendation that the Philippine government establish a permanent authority with dedicated 
staff and funding for planning and overseeing implementation of response and recovery efforts. 
At the time of this writing, the Philippine Congress had accepted this as a good practice and was 
actively considering legislation to mandate a new DRRM department.9 Such an NDRRM agency 
should have a 

stronger mandate to coordinate, plan, finance, implement, and monitor all 
disaster risk reduction and management (DRRM) interventions—i.e., prevention 
and mitigation, preparedness, response, risk reduction and resilience, and 
rehabilitation and recovery—to effectively address the increasing magnitude, 
scale, and frequency of disasters in the Philippines.10 

Planning and Project Management 

Property Ownership and Land-Tenure 
Records 

With respect to this topic, our team 
identified several tools that could be useful in 
Puerto Rico, with perhaps minor 
modifications to meet Puerto Rico’s needs. 
The recovery efforts in the Christchurch and 
Kaikora (2016) earthquakes produced a tool 
that allowed residents to better understand 
their property. My Property, now called My 
Land Zone, provided the vehicle for residents to check not only the zoning of their property, but 
also the technical category of the land. My Land Zone showed them how well their property was 
expected to perform in future earthquakes, the foundation type required for new construction, 

 
8 World Bank Group, Philippines: Lessons Learned from Yolanda, 2017, p. 4. 
9 Interview with Manila-based NGO official by phone, January 2019. 
10 World Bank Group, Philippines: Lessons Learned from Yolanda, 2017, p. 5. 

Issue: Property-ownership and land-tenure 
records 

 
Good practices from international case studies 
• Create (digital) tools that collect and share 

information on property ownership, land use 
regulations, and new construction (New 
Zealand).  

• Integrate participatory data gathering via oral 
testimonies in places where land-tenure records 
are limited (Haiti, Other). 
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and helped with determining insurance value.11 The government was able to digitize relevant 
archives and property ownership records and upload this information to the system. Further, the 
Forward Works Viewer tool, shown earlier, mapped and displayed current and planned rebuild 
work in real time. The tool focused on showing work at street level, and was freely available, 
online, to all stakeholders.12 

Tools such as My Property/My Land Zone, and Forward Works Viewer provide useful 
models for Puerto Rico to consider. The tools are user-friendly and have been helpful in 
improving communications with the public. Similar tools could be helpful in Puerto Rico as 
attempts are made to align the ongoing projects and communicate progress. That said, in 
municipalities where informal settlements abound and land-tenure records are sparse, so-called 
community-based enumerations—specifically, participatory data gathering via oral testimonies 
of the people involved—may be the best option for resolving disputes over ownership and 
occupancy claims. This method was used in Haiti, as well as post-tsunami in Aceh and other 
venues.13 

Ensuring Strong Project Management and Implementation 

We use the category of project 
management and implementation to refer to 
project oversight and the utilization of 
community-based expertise to assist 
implementation at the project level. We 
have identified a few good practices in 
New Zealand and Japan that stem from 
cautionary tales in the first instance. 

According to the experts interviewed in 
New Zealand, in its early months, CERA, 
which was intended as a platform to 
coordinate disaster response by working 
with the local communities, did not 
effectively serve this function. First, while 
CERA hired staff with government 
expertise, according to one interviewee the 

 
11 Government of New Zealand, “My Land Zone,” undated; McMurren, Verhulst, and Young, Open Data’s Impact, 
2016, p. 10. 
12 Government of New Zealand, “Forward Works Viewer,” undated. 
13 Paul Weisenfeld, “Successes and Challenges of the Haiti Earthquake Response: The Experience of USAID,” 
Emory International Law Review, Vol. 25, 2011, p. 1109. 

Issue: Ensuring strong project management and 
implementation 

 
Good practices from international case studies 
• An advisory group of local experts can provide 

national authorities with an important resource for 
local views on project management and 
implementation (New Zealand). 
 

Cautionary lessons from international case studies 
• Having a local advisory group with a high profile 

may improve public confidence in national recovery 
activities, but may undermine its utility (New 
Zealand).  

• Relying on nationally rather than locally centered 
project oversight and implementation creates major 
bottlenecks (Philippines).  
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recovery authority did not encourage them to utilize their existing networks of experts at the 
local level. CERA essentially missed out on this opportunity to have a wider pool of expertise in 
the recovery process. Second, according to the New Zealand Auditor-General’s report, as the 
manager of the 13 anchor projects within CERA, the Christchurch Central Development Unit 
(CCDU) would have been more effective with an independent (rather than politically appointed) 
advisory board to help guide oversight and implementation of these important and high-profile 
projects.14 To rectify this situation, CERA established the Community Forum, an independent, 
expert-level, community-based advisory board with direct access to key policymakers. The 
forum was viewed as successful and impactful, though it was largely kept behind the scenes and 
under the radar of the public. The purpose of the forum, a statutory advisory body, was to 
provide information and advice to the Minister for Canterbury Earthquake Recovery and 
CERA’s chief executive on the operation of the CER Act. The minister and CERA’s chief 
executive were required to consider that advice when making decisions about earthquake 
recovery.15 With approximately 20 volunteer (unpaid) members over its five years of existence, 
the forum members were active in a diverse range of nongovernmental or business organizations 
in greater Christchurch and truly represented community interests to the minister. In one former 
official’s views, there were already too many high-level voices that were not well coordinated, 
and what was needed was a “local voice” backed by expertise to advise the government.16 
Raising the profile of this community forum could have undermined its members’ usefulness as 
quiet advisers but could also have improved the community’s confidence in CERA. It is worth 
weighing the options of both approaches in Puerto Rico’s context. 

In the wake of Typhoon Haiyan, the Philippines took a “national-centric” approach to project 
oversight and implementation that overtaxed the responsible government agencies. This 
approach ran counter to good practice in other disasters, where “local government officials were 
allowed to take much more of the lead, and had more say in how a recovery went.”17 Placing 
the center of gravity for recovery at the national rather than the local level created significant 
coordination demands on the OPARR and national government agencies, whose capacity for 
such coordination fell well short of what was needed. At the national level, agencies were used to 
“silo operations,” according to one observer, whereby they normally followed their own policies 
and processes and were not used in consulting with each other and conducting disaster recovery 

 
14 Government of New Zealand, Controller and Auditor-General’s Report, Canterbury Earthquake Recovery 

Authority, 2017. 
15 Canterbury Earthquake Recovery Authority, Government of New Zealand, “Community Forum: Advocates for 
the People of Greater Christchurch,” EQ Recovery Learning, April 18, 2016. 
16 Interview with SME, January 2019. 
17 Interview with Manila-based NGO officials by phone, January 2019. 
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in a unified way.18 Some bottlenecks ensued that definitely complicated and extended the project 
approval and monitoring processes. 
Crafting a Robust Methodology for 

Assessing, Monitoring, and 
Evaluating Progress 

International good practices 
consistently point to the utility of an 
objectively validated approach to 
assessment, monitoring. and evaluation 
of recovery and reconstruction efforts 
after a disaster. Moreover, because the 
transition from the response to recovery 
phases is often blurred, it is important 
to have a broad framework in place that 
can evaluate both phases, especially in 
relation to vulnerable people. At a basic 
level, such a methodology should 
include 

• objectives that are SMART (specific, measurable, achievable, results-oriented, and 
time-bound), ensuring objectives are in the “manageable interest” of the recovery 
authority19 

• indicators/measures linked to the objectives to track progress and identify milestones 
• good data collection and monitoring practices 
• objective, analytic support to measure progress and effectiveness 
• a transparent approach to communicating the results to government stakeholders and the 

public on a regular basis.  

Our evaluation of how our international cases measured progress and effectiveness contains 
both cautionary lessons and good practices that are proven to work. 

In the Christchurch earthquake, according to the Controller Auditor-General’s report, a major 
challenge to the recovery effort was the government’s inability to evaluate and articulate its 
progress. CERA was striving to measure inputs (e.g., money obligated) rather than outcomes 
(e.g., effects achieved). Furthermore, CERA did not externally report on its performance 

 
18 Interview with Manila-based NGO official by phone, January 2019. 
19 Michael J. McNerney, Jefferson P. Marquis, S. Rebecca Zimmerman, and Ariel Klein, SMART Security 

Cooperation Objectives: Improving DoD Planning and Guidance, Santa Monica, Calif.: RAND Corporation, RR-
1430-OSD, 2016. 

Issue: Crafting a robust methodology for assessing, 
monitoring, and evaluating progress 

 
Good practices from international case studies 
• Recovery strategy includes measures that are 

rigorous, but easy to understand (Other). 
• Measures of value for money span local, 

multisectoral, and broader public interest indicators 
(Other). 
 

Cautionary lessons from international case studies 
• Failure to measure outcomes (as opposed to inputs) 

and to report on those outcomes externally can make 
it hard to demonstrate value to stakeholders (New 
Zealand). 

• Avoid indicators that are too vague and not linked to 
strategic efforts (Philippines). 
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effectively, making it difficult to assess how effective and efficient the agency was based on its 
publicly available performance information. This lack of reporting also meant that CERA could 
not demonstrate its value for the funds expended to parliament or to the public.20 

In the Philippines, attempts	were made to measure progress, but the indicators were too 
vague and not linked to higher-level strategic effects. One output was listed for each sector—for 
example, physical infrastructure, “public and private infrastructure reconstructed or 
rehabilitated.”21 A 2017 World Bank assessment recommended that the Philippines establish a 
standardized rehabilitation and recovery framework that clearly defines roles and responsibilities 
of government, municipal, and other stakeholders; guides assessment, planning, implementation, 
and monitoring; and offers a publicly accessible monitoring and evaluation system with accepted 
baseline data and specific, nested objectives.22 

In a broader international scan, our team found that the Queensland Reconstruction Authority 
(Australia) had produced a useful approach to measure and communicate progress to a variety of 
stakeholders following flooding in 2010–2011.23 Its Value for Money (VfM) framework 
incorporates an assessment of agency capacity to deliver reconstruction projects as part of the 
reconstruction strategy’s four guiding principles: 

• rebuilding people’s lives 
• restoring economic activity 
• delivering benefits quickly and responsibly 
• ensuring value for money in terms of cost. 

Value for money is considered not just in terms of how a proposal will affect the local 
vicinity, but also its wider application, including the impacts of a proposal across many sectors 
and the overall net increase in public value. This framework was cited in the New Zealand 
Auditor General’s report as something the government should consider in the future to ensure 
projects are tracked effectively and results are transparent to the public. Given that the VfM 
framework allows for a sector-specific analytic approach, similar to that used in the recovery 
effort in Puerto Rico; and that it is rigorous, but also relatively easy to understand, it is a good 
practice for Puerto Rico to consider. 

 
20 Government of New Zealand, Controller and Auditor-General’s Report, Canterbury Earthquake Recovery 

Authority, 2017. 
21 Government of the Republic of the Philippines, Reconstruction Assistance on Yolanda-14R, 2014, p. 39. 
22 World Bank Group, Philippines: Lessons Learned from Yolanda, 2017. 
23 World Bank Group, Queensland: Recovery and Reconstruction, 2011, pp. 15–17. 
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Managing Potential Residential Resettlements 

In this category, we identify several 
cautionary tales. In New Zealand as noted 
above, CERA was responsible for carrying 
out projects and programs significant to the 
recovery (although it was established only as 
a strategy/policy organization). This included 
the demolition of dangerous buildings, 
managing the government’s offer to buy 
properties in the residential red zones, and 
deciding the future status of land in areas 
severely affected by the 2010 and 2011 
earthquakes. CERA considered the cost of 
remediating the land to an acceptable level 
for rebuilding homes beyond the available 
resources. Some early decisions about the 
future of residential areas, such as red zoning, 
were announced through the media before all property owners had been contacted and informed 
about the decisions, which distressed some homeowners. CERA adjusted its approach and held a 
series of community meetings to communicate and discuss its approach and arrangements for the 
red zones.24 In the end, the government bought the properties in the red zones, forcing residents 
in many cases to relocate some distance from their neighborhood. Disaster recovery experts argue 
strongly that in recovery situations, it is imperative to avoid permanent relocation of residents and 
communities except in rare instances, and only with the full participation of residents.25 

In the Philippines, one challenge of resettlement has been the availability of suitable land 
with tenure security for resettlement, which continues to this day to be a problem, especially in 
urban areas. Another challenge arose from land that is titled to individuals who do not wish to 
sell. This problem continues at the time of writing to delay the construction of new houses and 
the resettlement of people living in low-lying areas near the sea. As it became clear where some 
resettlement sites were to be located, the government of the Philippines and LGUs faced 
resistance to resettlement from individuals and communities reluctant to move away from their 
livelihoods. In some cases, the new locations were inland far from where affected residents 
worked in the fishing industry, and new training and employment opportunities did not attract 
those residents to give up the only vocation they had known. Thus, some residents have 

 
24 Government of New Zealand, Controller and Auditor-General’s Report, Canterbury Earthquake Recovery 

Authority, 2017. 
25 Johnson, presentation on Post-Earthquake Recovery, 2018. 

Issue: Managing potential residential 
resettlements 

 
Cautionary lessons from international case 
studies 
• Resettlement of residents due to red zoning 

caused significant distress, which was 
exacerbated by poor communications from the 
government (New Zealand). 

• Resettlement of residents to locations far from 
their established employment locations and to 
unprepared new communities caused friction 
with displaced residents (Philippines). 

• Resettlement of residents from an overcrowded 
urban center to a less-populated region did not 
adequately account for the impacts on the 
receiving community (Haiti).  
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remained in “no-dwelling zones.” In addition, people were often encouraged to move to 
resettlement sites prematurely, before these sites had been fully established with infrastructure 
and economic, livelihood, and social support systems required to sustain displaced 
communities.26 This undermined trust between the government and the communities they were 
seeking to resettle away from the coastal danger zones. 

In Haiti’s recovery phase, resettlement challenges played out amidst a strong international 
push to relieve Port-au-Prince’s massive urban congestion via economic development in Haiti’s 
remote northern region. To be located near the port city of Cap-Haitian, the Caracol Industrial 
Park (CIP) was viewed as an aspiring hub for employment opportunities in an export-oriented 
apparel industry. That said, the 600 acres of pastoral lands taken for this development displaced 
thousands of farmers and their families while raising concerns about negative impacts on the 
local environment as well as on Caracol’s fisheries and the region’s historic significance as the 
site of Christopher Columbus’s arrival in 1492. With the help of the Inter-American 
Development Bank (IADB), the Haitian government eventually reached a settlement with 
displaced citizens, though it took seven years to do so. 

Funding Management 

Complexities Related to Funding 

Under the Philippine Disaster Risk 
Reduction and Management Act of 2010, 
LGUs were supposed to be the main 
implementers of recovery programs and were 
mandated to set aside no less than 5 percent 
of their revenues to prepare for recovery 
efforts.27 However, given that Typhoon 
Haiyan hit some of the poorest regions of the 
Philippines, its magnitude and widespread impact compelled the national government to assume 
responsibility for funding most of the recovery effort from the national budget. A key challenge 
in the Philippines was the restoration of livelihoods. In many cases, families with small 
businesses were forced to wait for government or international aid for extended periods of time. 
And, when relief aid was available, it was not in the form that would support their long-term 
recovery. In one pilot program, Vision Fund International worked with a Philippine microfinance 
organization, Community Economic Ventures Incorporated (CEVI), to conduct recovery lending 

 
26 Interview with Manila-based NGO officials by phone, January 2019. 
27 Government of the Republic of the Philippines, Assessment of Disaster Risk Reduction and Management, 2014, 
p. 28. 

Issue: Complexities related to funding 
 

Good practices from international case studies 
• Micro-loans helped people return to their 

livelihoods postdisaster in situations where aid 
money was slow to arrive (Philippines).  

• A mechanism for directing and tracking pledged 
funds can reinforce financial accountability and 
build public support (Other). 



  35 

to 4,000 households severely affected by Haiyan. The micro-loans were considered a success.28 
CEVI processed applications and disbursed funds within one to two weeks with a reasonable 
repayment schedule. An assessment found that the loans supported the recovery of 96 percent of 
those who received them, with half of those reporting recovery as “full” or “better than before the 
typhoon.” Ninety percent of them repaid the loan within three months of receiving the goods.29 

In our scan of other good practices internationally, we identified one in financial 
management in the recovery of Aceh-Nias (Indonesia) related to accountability. The 
Rehabilitation and Reconstruction Agency (BRR, Badan Rehabilitasi dan Rekonstruksi) for 
Aceh and Nias directed pledged funds where they were most needed and only where they could 
be accounted for. Establishing a mechanism to ensure overall financial accountability of the 
reconstruction effort is especially important because it legitimizes the recovery agency among 
the population and encourages a high conversion rate of pledged funds from the international 
community.30 Combined with Indonesia’s regional-based recovery model, this approach 
effectively mobilized financial resources and pushed them out to the field, forcing the regional 
offices to pay close and considerable attention to project financing on a daily basis.31 

Coordination and Communication 

Communications and Transparency	

This is an area where the case 
studies have identified many good 
practices and cautionary tales that are 
worth exploring in some detail (noting 
that even more detail can be found in 
our specific case studies, in 
Appendixes A to D). In New Zealand, 
CERA was criticized for its ability to 
communicate both vertically and 
horizontally during the recovery effort. 
The New Zealand Controller Auditor-
General’s report concluded that while 
CERA was making considerable 

 
28 Asian Development Bank and Vision Fund International, Disaster-Resilient Microfinance: Learning from 

Communities Affected by Typhoon Haiyan, Manila, Philippines, 2016, p. 8. 
29 Interview with Manila-based private-sector official by phone, January 2019. 
30 Government of Indonesia, BRR, 10 Management Lessons, 2009, p. x. 
31 Government of Indonesia, BRR, 10 Management Lessons, 2009, p. 23. 

Issue: Communications and transparency  
 

Good practices from international case studies 
• Community engagement in recovery activities helped 

build buy-in for projects (New Zealand, Japan). 
• Tools such as websites, community forums, and 

surveys have been useful in engaging communities and 
increasing transparency about recovery efforts (New 
Zealand, Japan, Other). 
 

Cautionary lessons from international case studies 
• Communications with community members need to be 

two-way (New Zealand). 
• Recovery suggestions from community members may 

be unfeasible due to recovery strategy, government 
regulations, or technical barriers (New Zealand, Japan). 
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attempts to communicate its approach and progress to the public, the authority was less than 
effective at public engagement. CERA spent much of its time informing community members 
rather than discussing their concerns and ideas with them. The report concluded that CERA 
needed to be more transparent about its work, communicate realistic time lines, and spend less 
time focusing on the ministers and more time on the local communities.32 

The central government did later implement some useful programs. First, the Share an Idea 
program and expo helped to engage the community directly in recovery projects and received 
international acclaim for both its inventiveness and its openness in responding to the crisis.33 
Twenty-one percent of Christchurch’s population participated, generating an astounding 
106,000 ideas.34 However, the program fell short in terms of delivery because very few (if any) 
of the proposals were implemented. Second, the Community Well-Being Surveys were shown to 
be extremely valuable in Christchurch and served as a reliable longitudinal data set given that 
they were administered every six months over five years. Randomly selected residents of greater 
Christchurch were asked to self-complete question-and-answer surveys either online or in hard 
copy, with a total of 2,381 people responding. The ideas generated from these surveys directly 
led to the establishment of new programs, including the Community in Mind counseling program. 
This program has been reported as a good practice that Puerto Rico could consider. Third, the 
EQ Recovery Learning website of the Ministry of Civil Defence and Emergency Management 
contains a variety of learning platforms for sharing recovery tools, insights, and information to 
better equip leaders, communities, and those directly involved in recovering from a disaster.35 

In Japan, all municipalities have involved resident input at various stages. Some local 
governments have held community workshops during concept phases of projects, while others in 
later phases asked residents to help narrow down multiple proposals already agreed upon. But 
even in these cases where local government officials rely heavily on community input, many of 
the arguments they hear are not scientific or backed by the requisite technical knowledge. A 
separate problem has been that of consolidating opinions and reaching agreement, as friction 
often results with what the central government’s guidance allows and with what local residents 

 
32 Government of New Zealand, Controller and Auditor-General’s Report, Canterbury Earthquake Recovery 

Authority, 2017. 
33 In 2011, Share an Idea was voted “unanimous overall winner” of the Netherlands-based Co-creation Association’s 
Co-creation Award, lauded by the chairman of the jury as “an inspiring example of co-creation,” first because it 
allowed people to put forward their views through a variety of media, and second because it constructed a sense of 
community in addition to forming aspirations for the city’s rebuild. Share an Idea has thus been recognized for its 
originality and creativity, as well as for the extent of community consultation that it achieved. See Jaco van Zijll 
Langhout, “‘Share an Idea’ Wins International Award,” Christchurch City Council, November 24, 2011; Sally 
Carlton, “Share an Idea, Spare a Thought: Community Consultation in Christchurch’s Time-Bound Post-Earthquake 
Rebuild,” University of Canterbury, New Zealand, 2011. 
34 Carlton, “Share an Idea, Spare a Thought,” 2011. 
35 EQ Recovery Learning, homepage, undated. 
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want. While not the only successful example, one solution that has been lauded for its 
community involvement has been a format created by the town of Onagawa, relying on a 
combination of sequencing and community participation. In addition to public hearings held by 
the government to hear from residents, the town government established a working group 
composed largely of private citizens to brainstorm so-called dream plans for the town’s 
reconstruction. They submitted reports to the town government based on their deliberations. 
The town government also established a design council composed of the mayor and three civil 
engineering and urban planning experts to assess the feasibility of the proposals submitted by 
the residents’ working group and to formulate implementation plans from a technical point of 
view. 

In parallel with these efforts, the town government established a casual format to educate its 
citizens on urban planning to make them better equipped to discuss issues regarding their town 
planning and community building. While this framework has helped create buy-in from the 
community in the town’s recovery projects, it has not been without challenge. Reaching 
agreement on relocating communities in demographic decline is difficult. And even in those 
communities that enjoyed extensive communication between governments and residents and 
reached consensus on recovery plans, many people ultimately chose to leave their communities 
rather than relocating as planned. 

In Queensland, Australia, the government created a GIS-based housing damage database and 
an interactive map that was made accessible to the public through the QldRA website. The tools 
were developed to improve local communications and the map became the most-accessed page 
on the QldRA website, demonstrating that this resource has been widely accepted for its utility.36 
The Queensland Reconstruction Authority identified several community-driven development 
design principles that are worth considering as good practices: 

• Make investments responsive to informed demand. 
• Build participatory mechanisms for community control and stakeholder involvement. 
• Invest in capacity building of community-based organizations. 
• Facilitate community access to information. 
• Develop simple rules and strong incentives supported by monitoring and evaluation. 
• Establish an enabling environment through institutional and policy reform. 
• Maintain flexibility in design of arrangements—allow systems to evolve and provide 

direct feedback loops from the community on program performance. 
• Design for scaling up and invest in an exit strategy.37 

 
36 World Bank Group, Queensland: Recovery and Reconstruction, 2011, p. 16. 
37 World Bank Group, Queensland: Recovery and Reconstruction, 2011, p. 47. 
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Conclusions 
This chapter presented good practices and lessons/cautionary tales from our four case studies 

and from around the world that pertain to recovery governance. Most of the findings revolve 
around good practices such as strong and transparent communications within government and 
with the community, empowering communities, effective project planning, management and 
accountability, and the use of automated online tools. Lessons regarding funding, which is highly 
important for Puerto Rico, were more challenging to find, though we do highlight accountability 
practices from Indonesia as a positive example. The ideas presented in this chapter have not been 
fully evaluated for their applicability to Puerto Rico, but many do offer promising insights to 
consider for the future. In particular, many of the tools presented are available online and appear 
to be adaptable to Puerto Rico’s context. 
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4. Conclusion: Findings and Considerations for Action 

As noted earlier, we conducted this review of international disaster recoveries in order to 
identify lessons and good practices that Puerto Rico may wish to consider as it works through the 
supply-chain and governance aspects of its ongoing recovery. The study was informed by field 
research in Puerto Rico; a broad review of disaster recovery literature; focused discussions with 
academic, governmental, NGO, and private-sector experts in disaster recovery; and deep dives 
into four case studies as well as a broader set of postdisaster recoveries. Understanding that 
island nations and territories often face similar challenges in recovering from natural disasters, 
we selected broadly representative case studies to reflect the notion that approaches to 
governance and supply-chain management may differ based on economic, social, and political 
environments, as well as the lessons incorporated from international practice. Puerto Rico’s 
environment is of course unique, but it shares some characteristics and challenges with each of 
the island nations under review. We sought to highlight practices that potentially could be 
successfully adapted to Puerto Rico. 

Japan and New Zealand provided examples of high-income island nations with extensive 
organic supply-chain capacity and governance authorities, yet they faced massive disasters that 
strained even their capabilities to respond and recover. Japan’s recovery from the 2011 Great 
East earthquake and tsunami and New Zealand’s reconstruction efforts following the 2011 
Christchurch earthquake offer a number of positive lessons for Puerto Rico. Both provided 
examples of successful approaches to project planning and implementation: Japan’s 
Reconstruction Agency placed municipalities at the center of all recovery efforts, while New 
Zealand established its Community Forum, an independent, expert-level, community-based 
advisory board that provided an effective “local voice” to the reconstruction authority. Both also 
engaged affected communities extensively with programs like “Share an Idea” in New Zealand 
and establishment in Japan of resident working groups to develop and provide input into 
recovery initiatives, and expert design councils to then determine feasibility of those initiatives. 
As in all cases, the two island nations experienced labor shortfalls, but they were able to attract 
and maintain skilled labor by offering businesses financial assistance packages (the Wage 
Subsidy Scheme in New Zealand) and by quickly identifying available workers nationally, 
determining personnel needs in affected regions, and allocating workers. Other good practices in 
New Zealand addressed challenges in materials sourcing and delivery, supply-chain planning and 
prioritization, and supply-chain visibility. 

The Philippines and Haiti were examples of middle- and low-income island nations, 
respectively, that differed in terms of approaches to response and recovery but depended 
extensively on outside sources of funding, labor, materiel, and support for strengthening 
governance mechanisms. For the most part, the recovery efforts following the Philippines’ 



  40 

2013 Typhoon Haiyan and the 2010 earthquake in Haiti offered more cautionary tales of 
approaches where a great deal of improvement was desirable and recommendations to those 
governments could also serve Puerto Rico’s approach. 

For example, the inadequacies in the Philippines of both the legislatively mandated 
management structure for disaster risk reduction and the ad hoc OPARR authority led to efforts 
to establish a permanent, dedicated agency to oversee disaster preparedness, response, recovery, 
and resiliency. In Haiti, disagreements over roles, staffing shortages, and internal communications 
challenges in the Interim Haiti Recovery Commission created disconnects between different 
levels of administration, while its temporary duties could not be handed off to slowly recovering 
government ministries. The Philippines’ approach to rebuilding housing and livelihoods was 
focused heavily on resettlement of affected communities outside designated danger zones, but 
constrained availability of land and premature movement of people into incomplete residential 
areas away from livelihoods created a lack of trust in the program and encouraged many to 
remain in vulnerable zones. At the same time, both cases offered some good practices in 
mitigating supply-chain challenges. The Philippines made extensive use of its private-sector 
consortium to train laborers, rebuild livelihoods, and provide economic opportunities to help 
create a more viable workforce. Likewise, planning tools were employed in Haiti to map the 
supply network and identify vulnerabilities and risks in the system, thereby helping planners 
develop mitigation strategies. 

Lessons and practices from other natural disasters—such as in Indonesia after the 2004 
tsunami and earthquake and the 2010–2011 flood and cyclone events in Queensland, Australia—
also offer practices that recovery authorities in Puerto Rico could consider adopting. For 
example, the Indonesian government established an executive agency for the rehabilitation and 
recovery of Aceh and Nias that is widely considered a model for international partnership and 
postdisaster recovery. It managed a $2.1 billion reconstruction budget and developed a database 
to track funds, adapted its organizational structure to changing circumstances, and implemented 
projects in parallel rather than sequentially, allowing for rapid learning from mistakes. Likewise, 
the Queensland Reconstruction Authority identified and pursued several community-driven 
development design principles to encourage communication and transparency with affected 
populations. Expedited funding mechanisms were found to facilitate rapid initiation of projects 
and successful owner-driven reconstruction in Aceh and Queensland, as well as in Sri Lanka 
following the 2004 tsunami. Owner-driven reconstruction was itself noted as a good practice 
from recovery experiences following these disasters, as well as the 2001 earthquake in Gujarat, 
India, and Hurricane Mitch in Honduras (1998), where it was described as less costly, more 
durable, and less prone to fraud and corruption than contractor-led reconstruction. This could be 
supported by building material supply hubs like those established in Pakistan following the 2005 
earthquake there. 

Notably, there are some recovery challenges where we found few good practices in the 
international cases we considered. One of these regards land tenure and property ownership, 
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which become challenges following major international disasters in many locations that have not 
already invested in mapping and cataloging property and land use and even digitizing it (as in 
New Zealand). Given how we saw this play out in many of our case studies and other venues, it 
is an unavoidable aspect of reform and resilience over the longer term. In nations and regions 
characterized by sparse property records, an abundance of informal housing, high tenancy rates 
going back generations, and inadequate land availability (like Haiti and the Philippines), 
disasters trigger disputes among neighbors and between communities and the government, and 
create severe delays in efforts to rebuild and, if needed, relocate. In some cases, municipalities 
conducted “community-based enumerations” that relied on oral testimonies to help identify 
owners and enhance collaboration. However, this was not a panacea for the larger problem of 
needing to establish and register property ownership before the disaster hits. 

Key International Practices That Could Benefit Puerto Rico’s Recovery 
While there is a broad range of lessons for supply-chain management and recovery 

governance identified in this study, we focus on a number of key practices from international 
experience with island disasters that appear most relevant and consequential to Puerto Rico’s 
recovery. Our approach is to offer these practices for consideration by the recovery authorities in 
Puerto Rico—the island’s government, municipalities, and FEMA—rather than recommending 
that they be adopted outright. The challenge of adapting new practices to Puerto Rico’s 
environment cannot be overestimated and will require careful deliberation and collaboration 
among a wide range of government authorities and stakeholders. We contend, however, that the 
good practices we have identified could be beneficial to Puerto Rico’s recovery. 

We identified six practices that deserve special attention. Four of these practices would 
benefit recovery in the near term, while two would help over the longer term. Our inclusion of a 
focus on the future is based on the assumption that as an island nation, hurricanes and other 
natural disasters are likely to occur again, at the same or even increased intensity and frequency. 

Practices to Consider for Near-Term Recovery 

In the near term, four practices rise to the top of the list for consideration by Puerto Rico’s 
recovery authorities. These are practices that we suggest as priorities to support recovery in its 
early stages and make it more effective and efficient over the course of the effort. 

Support Local Leadership of, and Involvement in, Recovery Efforts 

We found that it is critical to ensure that affected communities are intimately involved in 
decisionmaking and problem-solving and remain at the heart of recovery efforts. Many of the 
most successful international recoveries made this a central tenet (e.g., Japan and New Zealand), 
and some of those that faced long-lasting difficulties did not (e.g., the Philippines). Local 
leadership and involvement in recovery requires several lines of support and can take a number 
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of forms. The capacities of municipal authorities must be expanded in many cases because of a 
lack of adequate planning, engineering, legal, and other areas of expertise required to assess, 
monitor, and evaluate recovery initiatives and projects. Early and frequent communication with 
communities and civic organizations through the use of surveys and town halls is important, 
while provision of at least basic education in urban planning and other reconstruction topics can 
make communities better equipped to discuss the futures of their neighborhoods and towns. 

Enabling “owner-driven” reconstruction appears also to be a critical marker for success. As 
mentioned above, establishing an independent advisory group composed of experts from local 
communities can be a highly effective way of ensuring that governing authorities are aware of 
challenges municipalities are facing, solutions that are being identified and implemented, and 
how policies are being received in communities undergoing recovery. Finally, empowering 
municipalities to design their own reconstruction plans, implement projects, and disburse funds 
for these projects helps ensure community-wide buy-in and has been demonstrated as more 
effective and efficient means of recovery than efforts that are centrally or nationally based. 

Notably, local leadership of recovery efforts requires that reconstruction funds be available to 
municipalities at the right time and in adequate amounts. Lack of funds at the municipal level is a 
difficult challenge that Puerto Rico’s governing authorities are grappling with and need to 
ameliorate for local recovery projects to be successful. Reconstruction funds must be pushed 
from central coffers out into the field as quickly as possible within the context of well-designed 
accountability structures (including at the local level) and established priority schemes. Micro-
loans to businesses can also successfully fuel recovery at the local level and can support the 
reestablishment of livelihoods. Municipalities must be empowered to disburse such funds to 
contractors and other entities early and throughout project implementation to avoid severe delays 
and frustration with the recovery effort. 

Broaden Systematic Private-Sector Involvement 

The establishment and strengthening of public-private partnerships is an ongoing focus in 
Puerto Rico, and our case studies and reviews of international practices tend to reinforce the 
importance of this emphasis in recovery. Private-sector involvement can both support recovery 
efforts and make sense for companies from a business standpoint. They can spearhead programs 
to provide training and loans of money and merchandise to small business owners in affected 
areas that can help them restart their business operations. Companies can also help provide skills 
for homeowners who are rebuilding their houses and lend expertise to municipalities that lack 
adequate skilled positions. An important benefit of private-sector involvement is that with proper 
structuring, public-private partnerships can serve as a nonpartisan resource. 

Another good practice is the establishment of special economic zones that provide tax and 
regulatory incentives to attract indigenous and international companies to locally base some of 
their operations. Such incentives could include easing regulations and statutory procedures and 
granting special permits for certain businesses, restructuring land use in and around the zones, 
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providing tax breaks to stimulate investment and employment, and offering special grants for 
projects and interest-rate compensation for lenders. Attracting businesses helps expand training 
of the local workforce and create jobs, both directly in the businesses themselves and indirectly 
through the service industries (restaurants, convenience stores, hotels, etc.) that often follow. 

Develop a Comprehensive Communications Strategy 

Developing a well-considered, comprehensive communications strategy (and budgeting for 
it) is a critical early task of reconstruction authorities and integral to any recovery effort. Some 
have called this the highest priority in recovery planning. The strategy must extend horizontally—
across agencies and other stakeholders at the national or regional level—and vertically—from 
central reconstruction authorities to municipalities and communities, and back up again. Such a 
strategy should be designed to shape the narrative and build trust regarding the recovery effort, 
thereby strengthening coordination across engaged agencies and gaining buy-in from local 
governments and communities, civic organizations, the private sector, philanthropic entities, and 
other key nodes of support. Elements of such a strategy are mentioned above in relation to efforts 
to involve communities in recovery efforts—with whom honest, frequent, two-way, direct 
communications are paramount. Controlling the narrative and synchronizing it from the national 
to local government levels is critical to avoiding confusion and misperceptions among the public 
and the affected communities. The government of Puerto Rico, with FEMA support, could 
consider creating a sustained dialogue with communities, being transparent about progress (or 
lack thereof), and offering realistic estimates of options and expected timing for initiation and 
completion of projects. 

Adopt Tools for Planning, Monitoring, and Evaluating Projects and Initiatives 

We found a number of cases where recovery authorities adopted robust tools to support their 
planning of projects, monitoring and evaluating progress, and accountability and transparency. 
Adapting some of these tools for Puerto Rico’s recovery could aid in such tasks as designing and 
managing supply chains, reporting project milestones, and tracking funding. Such tools have 
helped encourage development of common measures across recovery activities; track the 
availability, location, and transportation of equipment and supplies; and communicate to the 
public about progress, successes, and challenges. 

For example, in Haiti and elsewhere, supply-chain planning tools like the Emergency Market 
Mapping and Analysis system were used to map key supply-chain actors and activities and help 
planners identify vulnerabilities and risks in the supply chain. Such tools could subsequently aid 
planners in developing effective and timely mitigation alternatives during reconstruction. The 
open-data/open-source Forward Works Viewer gave public- and private-sector users in New 
Zealand a shared online view of current and planned rebuild work in real time, on infrastructure 
repair and other construction projects. The rigorous but relatively simple Value-for-Money 
framework in Queensland, Australia, incorporated a risk-based approach for mitigating 
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challenges and assessing the capacity of agencies delivering reconstruction projects. It employed 
measures that provided insight into context, inputs, outputs, outcomes, and impacts at the project 
level, with a strategic level roll-up; and allowed for a sector-specific analytic approach, similar to 
that used in the recovery effort in Puerto Rico. 

Adapting such tools to Puerto Rico’s context would also require a focused review of metrics 
and indicators used to set forth recovery goals, track activities and milestones, and measure 
progress. We suggest development of SMART objectives at all levels, supported by good data 
collection and monitoring practices, as a means of measuring the effectiveness of the recovery 
effort and communicating results openly with government stakeholders and the public on a 
regular basis. 

Practices to Consider for Longer-Term Recovery 

Over the longer term, two practices in particular would likely benefit robust recovery from 
Hurricanes Irma and Maria while improving economic development and resilience to future 
disasters. 

Expand Public-Private Partnerships and Consortia with Focus on Disaster Management 

The public-private partnerships that Puerto Rico is establishing and encouraging will go a 
long way toward more deeply involving the private sector in recovery and is considered a good 
practice. An additional practice that is increasingly common in the international disaster 
management community is to enlist local and locally represented companies in a private-sector 
consortium to support recovery—in terms of rebuilding the workforce, restoring livelihoods, and 
rejuvenating economic vitality—and to build resilience for future disasters. This has proved to be 
a very effective way of supplementing government interventions or filling important gaps in 
those programs. Companies can be a source of technical expertise, manpower, training, 
equipment, donations, and other critical functions, and are key to revitalizing local economies 
and building back better. The central government could consider facilitating the establishment of 
platforms for the involvement of locally owned companies and local subsidiaries of larger 
corporations, while municipalities might reach out themselves to individual companies to elicit 
support for recovery projects. 

Importantly, a consortium can help make the business community itself more resilient and 
responsive to disasters and other emergencies. It can help corporations and businesses maintain 
continuity during disasters and quickly turn to support stricken communities. It can be designed 
to mobilize, inform, and direct business contributions and engagements in coordination with 
governing authorities and to support disaster preparedness in the private sector. Notably, in 
addition to political impartiality, a key benefit of a consortium focused on disaster management 
is as a platform where companies can forgo competition in the name of supporting recovery 
through corporate responsibility, which helps all of them in the long run. 
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Explore Establishment of a Permanent, Dedicated Disaster Recovery Authority in Puerto Rico 

In a number of cases, we found that existing governance structures were overwhelmed when 
recovery after major disasters depended upon government agencies that were dual-hatted with 
tasks to deal with the disaster in addition to their day-to-day agency portfolios. They faced 
staffing and funding shortfalls that took a great deal of time to resolve, if they were resolved at 
all. They had to hire and train people for skilled positions as quickly as possible, who lacked 
experience with addressing the planning, coordination, regulatory, monitoring, and 
communications challenges they were facing in that particular environment. 

One recommended solution for long-term recovery and future preparedness and resilience 
would be to institutionalize an authority (i.e., COR3 or its equivalent) that would be permanent 
and dedicated to disaster management. Its primary near-term mission would be to support 
recovery from Hurricanes Irma and Maria, to be sure, but its purview would go well beyond that 
to cover all aspects of disaster management. It would include disaster preparedness, response, 
and resilience as well. A foundational task in its portfolio would be to establish a standardized 
rehabilitation and recovery framework tethered to Puerto Rico’s political, social, statutory, and 
economic environment, which clearly defines roles and responsibilities of government, 
municipal, and other stakeholders. 

Ultimately, this framework should offer clear protocols and mechanisms for coordination 
among national and local governments and nongovernmental stakeholders; define disaster 
assessment, planning, implementation, and monitoring; and provide for a publicly accessible 
monitoring and evaluation system with accepted baseline data and specific, nested objectives. 
Moreover, it could be staffed with experts who have learned lessons and good practices from the 
Irma/Maria experience and can adjust those lessons to other disasters of different types and 
scopes. The authority could help initiate the hard work required to apply the lessons; for 
example, by encouraging a broad-based effort to establish, catalog, and digitize land ownership. 
Finally, an institutionalized COR3-like authority could help imbue the public in Puerto Rico with 
a “disaster resilience culture” or mind-set—through education, exercises, development of 
procedures, and other preparations—that makes Puerto Rico increasingly resilient in the face of 
the risk of more frequent and destructive island disasters. 
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Appendix A. Haiti Earthquake (2010) 

Overview of Disaster 

Haiti’s 2010 earthquake was a truly catastrophic event. Centered just outside its largest urban 
area, as shown in Figure A.1, the 7.0-magnitude quake devastated its capital city of Port-au-
Prince and surrounding communities. Estimated fatalities exceeded 230,000 people, with over 
300,000 injured and over 1.6 million left homeless. Meanwhile, the country’s largest seaport and 
airport were severely damaged and rendered inoperable. More than 300,000 houses and public 
buildings were also damaged or destroyed. 

Figure A.1. Geographic Scope of Haiti’s Earthquake 

 
SOURCE: USAID, Earthquake Intensity Map, Haiti Disaster Response Archive (FY 2010), 2010. 

Already a fragile state, Haiti’s government literally collapsed—its presidential palace, the 
prime minister’s office, and 14 of 16 government ministries were all destroyed. Thousands of 
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civil servants were killed or injured. Meanwhile, the United Nations’ Stabilization Mission in 
Haiti (MINUSTAH) was also seriously hit, as over 80 soldiers and civilians were killed, 
including the mission’s civilian leadership. The event also severely degraded Haiti’s National 
Police while simultaneously collapsing prison walls, allowing more than 4,000 inmates to escape 
into a tidal wave of rubble. The country’s susceptibility to infectious disease outbreaks (e.g., 
cholera) also dramatically increased.1 

The Response 
Amidst this unfolding disaster, the international response sprang up quickly. Its initial focus 

was on urban search and rescue (US&R) operations within collapsed buildings. The first of six 
U.S. teams was on the ground within a day; the remaining five were deployed within the next 
72 hours. In addition to the live rescues that Haitian communities achieved on their own, the U.S. 
teams found and rescued 47 victims, while US&R teams from Iceland, Chile, Spain, France, the 
Netherlands, Great Britain, and China rescued another 136 individuals. By January 26, the US&R 
phase shifted to recovery of remains, and all major US&R teams departed soon thereafter.2 

The largest challenge facing emergency responders was logistics access—specifically, how 
to restore (and indeed expand) the limited throughput capacity of Port-au-Prince’s major airport 
and seaports. These facilities were the only proximate logistics hubs to the country’s most 
affected areas, and the inflow of relief assistance and ultimately recovery supplies was expected 
to be torrential. With only one runway and one taxiway, Port-au-Prince’s airport could be easily 
jammed up; it had been operating only in daylight prior to January 12; and its control tower and 
terminal had been severely damaged by the earthquake. 

Faced with these limitations, Haiti’s then-President Rene Préval agreed to a U.S. proposal 
that the GoH would cede airport (and later, seaport) operations to the U.S. military for a 
temporary period. Within a few hours, teams of U.S. airfield controllers were on the ground to 
orchestrate what would become round-the-clock air operations. They were able to ramp up 
operations from a prequake average of 13 flights a day to a peak of 150 flights per day. While 
this huge increase still fell short of greatly heightened demand, it was nevertheless a major step 
forward in reconnecting Haiti with the outside world. 

 
1 Government of the Republic of Haiti, Action Plan for National Recovery and Development of Haiti, 2010; U.S. 
Agency for International Development (USAID), Independent Review of the U.S. Government Response to the Haiti 
Earthquake, March 28, 2011. Additional information provided in an interview with a former U.S. official by phone, 
December 14, 2018. 
2 USAID, Independent Review of the U.S. Government Response to the Haiti Earthquake, 2011, p. 23. 
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Table A.1. Summary of Haiti Earthquake’s Impact and Damage 

Item Statistics (approx.) 

Date/time January 12, 2010 ~ 4:53 p.m. local time 

Magnitude  7.0 Mw lasting 35 seconds 

Geographic scope of affected areas Epicenter: Leogane (17 miles SW of the capital) 
Main areas affected: Port-au-Prince, and Leogane, 
Jacmel, and Petit-Goave 

Number of fatalities 230,000  
Number of injured persons 300,000  

Number of affected persons 2 million 

Number of persons serviced in emergency  
shelters and evacuation centers 

1.3 million 

Number of houses damaged or destroyed 313,000 

Total cost of economic losses and damage $8 billion USD 

Estimated cost of recovery  $11.5 billion USD 
NOTE: Figures for this table were reported by the Government of the Republic of Haiti, Action Plan for National 
Recovery and Development of Haiti, March 2010; USAID, Independent Review of the U.S. Government Response to 
the Haiti Earthquake, 2011. 

Access by sea also proved challenging. Port-au-Prince’s major port facilities had been 
seriously damaged. Again, military logisticians quickly came to the rescue. Utilizing assets 
assigned to U.S. Transportation Command, U.S. logistics teams set up a Joint Logistics Over-
the-Shore (JLOTS) capability, so that vessels could deliver shipping containers on shore via 
floating causeways without access to functioning piers. By early February, JLOTS enabled a 
huge increase in cargo inflow and provided a critical, if temporary, fix until the piers were 
eventually repaired by private contractors. The staging and delivery of lifesaving assistance 
ramped up quickly thereafter. Thousands of aid providers began to arrive. UN-assigned personnel 
reached nearly 11,000. More than 140 countries had offered assistance and dozens were already 
on the ground. Over 1,000 NGOs were also in the country. In close coordination with the UN’s 
stabilization mission, nearly 22,000 U.S. uniformed service members also deployed on land, air, 
and sea to support the larger, civilian-led humanitarian effort.3 

As Haiti was becoming more accessible, medical relief was particularly challenging. For 
emergency teams (arriving overland initially via the Dominican Republic), their only modus 
operandi was “battlefield” medicine—that is, triaging and treating thousands of patients spread 

 
3 For more detail, see Gary Cecchine, Forrest E. Morgan, Michael A. Wermuth, Timothy Jackson, Agnes Gereben 
Schaefer, and Matthew Stafford, The U.S. Military Response to the 2010 Haiti Earthquake: Considerations for Army 
Leaders, Santa Monica, Calif.: RAND Corporation, RR-304-A, 2013. 
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out across the grounds of badly damaged hospitals.4 Much of Haiti’s health care infrastructure 
was simply unusable. Hundreds of local medical workers were victims, including an entire class 
of nursing students at Haiti’s University Hospital who were killed as they were taking their 
exams. The reduced number of health care workers, those who survived, struggled to treat the 
massive number of crush-injured people from a relatively small region.5 

Overall, the core response missions for Haiti were emergency medical care; restoring access 
via air, land and sea; the onward movement and distribution of relief supplies; massive sheltering 
assistance for displaced Haitian communities; the evacuation of foreign nationals; and security 
for relief operations more generally. Clearly, the international response to Haiti’s mega-disaster—
stretching from mid-January to late-May 2010—saved countless lives. But, as discussed below, 
the recovery efforts that followed proved to be extremely challenging. 

Charting a Pathway to Recovery 
Efforts to map out Haiti’s transition from response to recovery began in March 2010 with an 

international donor’s conference jointly organized by the United Nations, the United States, and 
the Haitian government. Nearly 140 countries attended, and total pledges amounted to $9.9 billion 
(USD), with roughly $5.6 billion allocated for postdisaster recovery priorities.6 The GoH’s 
Action Plan for National Recovery and Development of Haiti highlighted four key areas.7 These 
included 

• territorial rebuilding, most notably debris clearance, rebuilding affected areas, restoring 
and expanding road/energy/telecommunications access, improved governmental action 
on land tenure and urban planning, watershed management, and disaster risk mitigation 

• economic rebuilding, focusing on agriculture restoration, expanded electricity access, 
regional development hubs for commerce, and expanded engagement with (and access 
for) the Haitian diaspora 

• social rebuilding, highlighting needs for the restoration of residential housing as well as 
greater education and vocational training, employment opportunities, social protection, 
and health care 

• institutional rebuilding, structured around the restoration and strengthening of 
democratic governance, state and local institutions, justice, and security. 

 
4 Paul S. Auerbach et al., “Civil-Military Collaboration in the Initial Medical Response to the Earthquake in Haiti,” 
New England Journal of Medicine, Vol. 362, 2010. 
5 USAID, Independent Review of the U.S. Government Response to the Haiti Earthquake, 2011, p. 26.  
6 United Nations, “Towards a New Future for Haiti,” press release, March 31, 2010. 
7 Government of the Republic of Haiti, Action Plan for National Recovery and Development of Haiti, 2010. 
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As the foregoing illustrates, this plan clearly sought to interweave near-term recovery 
priorities with longer-term development aspirations. Amidst the sense of shock that Haiti had just 
experienced, the donor community’s emphasis on “build back better” was not surprising, for four 
reasons:8 

• First, Haitians had not been prepared for this event. Despite their years of coping with 
predictable, trackable extreme weather events, the island of Hispaniola had not endured a 
massive, sudden-onset seismic disaster in nearly 200 years. But a new reality was now 
looming, given the U.S. Geological Survey’s forecast that the movement of tectonic fault 
lines from the 2010 seismic event would likely produce damaging earthquakes in the 
future.9 

• Second, Haiti’s predisaster national government was not a model to replicate. Tragically, 
thousands of civil servants were killed or injured by the falling concrete ceilings of their 
antiquated Duvalier-era buildings. But the country’s public administration had long been 
very dysfunctional—highly centralized, marred by political factionalism, patrimonial 
loyalties, and rampant corruption—and it was not an appealing partner for the World 
Bank or other lending institutions.10 

• Third, Haiti’s largest urban area was also the hardest hit. While Port-au-Prince’s 
population had been roughly 250,000 in the mid-1950s, it exceeded two million by 2010. 
Many of its residents lived in informal settlements on the city’s surrounding hillsides, in 
defiance of frustrated urban planners and bereft of viable, enforceable building codes. 
Haiti’s housing infrastructure had been “a disaster waiting to happen,” as a top Haitian 
diplomat acknowledged shortly after the earthquake.11 

• Finally, Haitian society was deeply impoverished, violence-ridden and plagued by deep-
set income inequalities. The country’s Gross Domestic Product (GDP) had fallen in the 
past three decades, ushered in by the decline in its agricultural sector along with severe 
environmental degradation and deficits in skilled labor and investment capital.12 

Given these challenges, it was not surprising that key stakeholders sought to transform this 
crisis into an opportunity. On the positive side, Haiti’s diaspora communities, mainly in North 

 
8 The formulation “build back better” has become part of the nomenclature for recovery efforts aimed at addressing 
pre-existing conditions that heightened a country’s vulnerabilities to disaster impacts. It was initially highlighted by 
then-UN Special Envoy for Tsunami Recovery Bill Clinton in his 2006 report on recovery efforts following the 
Indian Ocean’s 2004 tsunami. See William J. Clinton, UN Special Envoy for Tsunami Recovery, “Key Propositions 
for Building Back Better,” December 2006. 
9 Sid Perkins, “A Shaky Future for Hispaniola,” Nature, January 23, 2012. 
10 Keith Crane, James Dobbins, Laurel E. Miller, Charles P. Ries, Christopher S. Chivvis, Marla C. Haims, Marco 
Overhaus, Heather L. Schwartz, and Elizabeth Wilke, Building a More Resilient Haitian State, Santa Monica, Calif.: 
RAND Corporation, MG-1039-SRF/CC, 2010, p. 20. 
11 Raymond Alcide Joseph, Haiti’s ambassador in Washington, in CNN, “Haiti Was a Catastrophe Waiting to 
Happen,” January 12, 2010. Also cited is Timothy Carney, a former U.S. ambassador to Haiti, who underscored that 
city planners had unsuccessfully called for those hills to remain undeveloped to protect Haiti’s water aquifer. 
12 Crane et al., Building a More Resilient Haitian State, 2010, p. 14. 
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America, had long been (and remain) highly skilled and economically supportive via remittances 
to their homeland families.13 Haiti also stood to benefit from preferential trade access into the 
U.S. market for manufactured goods under the so-called HOPE Act passed by Congress in 
2006.14 Buoyed in part by these circumstances, external support from donors at the UN’s 2010 
conference proved to be exceptionally strong. Their financial pledges generally tracked with 
estimated damage costs. Meanwhile, the influx of humanitarian NGOs and media coverage into 
Haiti was massive, and the U.S. government was highly motivated to play a leading role the 
country’s response and recovery.15 

Inevitably, some thematic counterbalancing was also required. Then UN Secretary-General 
Ban Ki-Moon, as well as senior U.S. officials, clearly understood the need to keep expectations 
for recovery in line with Haiti’s hard realities. In their public narratives, they underscored that 
Haitians would be navigating a “long road” ahead.16 Nearly a decade later, their forecast was 
right. The country’s recovery is still a work in progress; and as noted below, the supply-chain 
and recovery governance challenges that its citizens and their international stakeholders have 
faced have been enormous. 

Supply-Chain Management Challenges 

Orchestrating the inflow and delivery of critical recovery supplies proved to be exceedingly 
complex. Although, as noted earlier, Port-au-Prince’s key access nodes for off-island supplies 
were quickly reopened, these were temporary fixes for emergency relief and the resulting 
congestion was enormous.17 Meanwhile, cross-island flows of materials and workers were 
coming in over circuitous overland routes from the Dominican Republic, but as flagged below, 
there were challenges there too. 

Of the four supply-chain management issues identified for Puerto Rico in its post–Hurricane 
Maria recovery, three were highly visible in Haiti’s initial recovery eight years earlier. Herewith 
we address them in sequence: 

 
13 Overall, remittances from the Haitian diaspora totaled between $1.5 billion and $1.9 billion in 2010, or roughly a 
quarter of the country’s GDP. See Ashley Chandler, Hardin Lang, and Johanna Mendelson Forman, “The Role of 
the Haitian Diaspora in Building Haiti Back Better,” Center for Strategic and International Studies, June 14, 2011. 
14 U.S. Department of Commerce, “Haiti—Trade Agreements,” Export.gov, last updated June 28, 2017. 
15 As a fragile low-income country in the Caribbean, Haiti in some respects has benefited greatly from its “power of 
proximity” to the U.S. mainland. As cited in James Schear, “Washington’s Weak-State Agenda: A Decade of 
Distraction?” Foreign Affairs, May/June 2014. 
16 SYG Ban Ki-Moon, opening remarks, United Nations Haiti Donors Conference, New York, March 31, 2010. 
17 Interview with former senior U.S. official by phone, November 30, 2018. 
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Labor Shortages: The Disaster Inflicted Massive Losses While the Response Introduced 
Challenges for Workforce Recovery 

Not surprisingly, Haiti faced critical labor deficits at all skill levels during its early phases of 
recovery. The massive carnage inflicted upon the country’s most populated urban area, killing 
or injuring workers at all skill levels—including hardworking civil servants, engineers, and 
construction workers—triggered enormous workforce gaps. 

Externally, international recovery stakeholders were eager to be part of the solution, albeit 
with mixed results. USAID’s mission in Haiti found itself wrestling with an unexpected shortfall 
in its cohort of contract officers—due to the departure of more than half of its direct hires—
which slowed its ability to ramp up U.S.-supported reconstruction projects.18 On the positive 
side, UN agencies along with a large number of NGOs ramped up cash-for-work programs, 
providing more than 300,000 Haitians with temporary jobs and stimulating the local economy, 
while also assisting with initial recovery needs such as debris clearance, trash collection, and the 
construction of transitional housing.19 

By contrast, external engagements at times had mixed impacts on workforce dynamics. In the 
health care sector, for instance, as NGOs brought in a large number of donor-funded 
professionals, several fee-for-service hospitals in Haiti were forced to shut down (with their 
unemployed doctors departing the island) due to the proliferation of free medical care in a 
postdisaster environment.20 There was also a clear degree of ambivalence among Haitians at 
various levels regarding a large cross-island influx of Dominicans to fill labor deficits as well 
as the return of workers from their own diaspora communities in North America. As one 
practitioner observed, the GoH leaders appeared comfortable with an influx of, say, construction 
workers and engineers, if there were no local hiring options; but they were sensitive regarding 
diaspora returnees who might focus more on advocacy for governmental reforms than physical 
reconstruction, thus fueling a new round of political infighting.21 

In summary, there were no clearly defined indigenous pathways for addressing Haiti’s labor 
deficits. Temporary cash-for-work employment and longer-term, sector-specific vocational 
training were ramped up. But, as noted below, the massive presence of foreign NGOs and 
contractors bringing in their own labor were the immediate workarounds, albeit with mixed 
effects. 

 
18 U.S. Government Accountability Office, Haiti Reconstruction: Factors Contributing to Delays in USAID 

Infrastructure Construction, GAO-12-68, Washington, D.C., November 16, 2011. 
19 UNDP, “Haiti Rebuilds,” December 2011, p. 6. 
20 Crane et al., Building a More Resilient Haitian State, 2010, p. 126; interview with former U.S. official by phone, 
November 30, 2018. 
21 Interview with former senior U.S. official by phone, January 4, 2019. 
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Supply-Chain Planning: Gaps in Absorbable Information and Analyses Prevailed, with 
One Positive Exception 

Overall, Haiti’s damage assessments, recovery planning, and requirements generation were 
fraught with inadequacies, due most notably to the earthquake’s catastrophic impact and the tidal 
wave of information exceeding anything that (surviving) decisionmakers on the island could 
really absorb. Interestingly, this earthquake was one of the first events where the World Bank’s 
disaster recovery unit piloted the use of high-resolution overhead imagery for generating needs 
assessments, but their subsequent interviews with stakeholders in Haiti’s recovery revealed the 
reluctance of potential users to embrace the wide array of products generated by the collection 
and analysis of this imagery.22 

The GoH’s Action Plan, cited earlier, was drafted in parallel rather than sequentially with the 
PDNA, so it was not a vehicle for generating plausible estimates for materials and labor supply 
needs. Nor, as it turned out, did Haiti’s highly centralized (and severely damaged) national 
government have much visibility into how locally led recovery activities were being planned or 
with whom local actors were engaging on the supply side. Typically, communities in need would 
prefer to work directly with NGOs and international partners they already knew regarding the 
acquisition and delivery of critical supplies.23 

While some viewed these improvised workarounds as successful, the difficulties of 
translating general needs in a given sector into specific material and equipment requirements 
were quite apparent. As a former U.S. official observed, when sizing up a specific reconstruction 
activity, a logical question would be: “Do we need picks and shovels or bulldozers to perform 
this job?”24 Regrettably, all too often the answer would be that no one really knew, fueling a 
confusing “Send whatever you can” narrative to prospective suppliers. 

Despite these challenges, there was one very positive step forward. An economically focused 
analytic methodology—Emergency Market Mapping & Analysis (EMMA)—was piloted by the 
International Rescue Committee along with the UN World Food Programme and group of 
international NGOs. EMMA’s aim was to longitudinally map out producer-to-consumer 
activities—specifically, in Haiti’s case, its market for beans in the agricultural sector. While its 
initial focus was largely humanitarian—identifying population needs and vulnerabilities—
EMMA’s focus on explicating mitigating alternatives as well as reestablishing supply-chain 
flows appears to have generated utility for the recovery’s early phase.25 

 
22 World Bank Group, GFDRR, “Post-Disaster Building Damage Assessment Using Satellite and Aerial Imagery 
Interpretations, Field Verification, and Modeling Techniques,” ImageCat Report, 2010, p. iii. 
23 World Bank Group, GFDRR, Haiti Earthquake 2010: Recovery from a Mega-Disaster, August 2014, p. 5. 
24 Interview with a former U.S. official, January 9, 2019. 
25 International Rescue Committee, “Emergency Market Mapping & Analysis Report: The Market System for Beans 
in Haiti,” February 17, 2010. 
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In summary, the flood of incoming information regarding the earthquake’s impacts and the 
multiplicity of external actors greatly challenged coherent supply-chain planning for recovery. 
While EMMA can be fairly highlighted as a good, albeit aspiring, practice, such tools were not 
available across all sectors, and the immediate challenge of repairing/expanding Haiti’s seaborne 
supply hub capacity in Port-au-Prince received the greatest attention. 

Sourcing and Delivery Shortfalls: Bottlenecks Were Heightened by Physical Barriers, 
Coordination Gaps, and “Push-Pull” Dynamics 

The sourcing and subsequent movement of materials for Haiti’s recovery was extraordinarily 
difficult. The country’s already fragile capacities for inventory management, storage, 
transportation, and delivery had been overwhelmed by a tenfold increase in the volume of 
incoming supplies during the disaster’s response phase.26 These stresses continued to prevail as 
recovery activities ramped up, with seaport congestion continuing to be a huge, ongoing 
challenge.27 

There was also a major on-island barrier: uncleared rubble. While U.S. and UN stakeholders 
took issue with negative media reporting on progress regarding the removal of rubble, the task of 
figuring out how best to clear massive amounts of debris and where to dump it did prove 
challenging to on-the-ground practitioners.28 And this problem was occurring in and around an 
already-congested urban setting, where Port-au-Prince’s “chaotic maze” of narrow roads, even 
when cleared, made the transit and maneuvering of large equipment extremely difficult.29 

Finally, another fundamental challenge to the effective sourcing and delivery of supplies was 
the “push” rather than “pull” character of supply generation during the early phase of Haiti’s 
recovery. As well-intentioned offers of assistance flooded in, national and local governmental 
actors did not feel empowered enough to say “no” to any expressions of support, even if not fully 
in accord with the country’s still-evolving recovery priorities.30 And as will be noted in the 
discussion on governance issues below, communications deficits between national and local 
levels greatly hampered visibility over the volume and character of incoming supplies. 

In summary, both physical and socioeconomic realities greatly hampered the orchestration of 
supply-chain sourcing and delivery in the early phases of Haiti’s recovery. The prioritization of 

 
26 McKinsey & Company, Lessons from Haiti: Applying World-Class Supply Chain Practices When Disaster 

Strikes, January 2011, p. 25. 
27 Interview with former U.S. official by phone, November 30, 2018. 
28 For a critical commentary on press reporting, and on progress in this area, see United Nations, Report of the 

United Nations in Haiti, 2011, p. 6. 
29 Discussion with U.S. official, January 7, 2019. See also Tim Padgett, “Haiti’s Quake, One Year Later: It’s the 
Rubble, Stupid!” Time Magazine, January 12, 2011. 
30 World Bank Group, GFDRR, Haiti Earthquake 2010, 2014, p. 3. 
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presumptively needed supplies was often fed by interconnections between local service providers 
and foreign donors in specific sectors, leading to a well-intentioned if somewhat chaotic result. 

Recovery Governance Challenges 
Daunting as Haiti’s supply-chain management obstacles proved to be, challenges in the 

governance domain were even more formidable. Given that Haiti’s national government had 
collapsed, along with its most economically viable urban area, it was not surprising to see great 
conflict regarding how broadly scoped an internationally supported recovery strategy should be. 

Focusing on a purely physical “brick and mortar” reconstruction strategy was quickly pushed 
aside. As former USAID administrator Andrew Natsios argued: “Our aid must alter the power 
structure with the Haitian government and economy,” thereby opening Haitian society to 
“genuine democratic principles and to a free market economy.”31 Highlighting a similar theme, 
the UN’s Deputy Special Representative for Haiti, Nigel Fisher, called for the “decentralization 
of power and resources to local government institutions” and by so doing to give Haitians a 
greater stake in their country’s recovery.32 Haiti’s recovery plan also underscored the need for 
decentralized services and authorities, but how to achieve this was unclear at the time.33 

To be sure, Puerto Rico’s postdisaster governance challenges do not match those that Haiti 
faced given the latter’s level of fragility, political instability, and underdevelopment. That said, 
some of the biggest stumbling blocks that Haiti faced in charting its recovery pathway do share 
some similarities with those that Puerto Rico has faced more recently. 

Establishing a Recovery Authority: A Joint Mechanism Was Logical but Lacked 
Longevity and Capacity and Was Not a Model for Long-Term Reform 

Shortly after the UN donor’s conference, the so-called Interim Haiti Recovery Commission 
(IHRC) was established by a GoH presidential decree to plan, coordinate, and oversee 
reconstruction projects. Co-chaired by Haiti’s then-Prime Minister Jean-Max Bellerive and 
former U.S. President Bill Clinton, the IHRC’s board was composed of 27 voting members—
roughly half of whom were Haitian, with the rest drawn from the bilateral and multilateral donor 
communities. As a hybrid entity, the IHRC’s organizational structure spanned a remarkably wide 
range of functions—from planning, surveys, and needs assessments to project reviews/approvals, 
communications, and financial management, as well as auditing/anticorruption investigatory 

 
31 Andrew S. Natsios, Testimony before the Senate Foreign Relations Committee, “After the Earthquake: 
Empowering Haiti to Rebuild Better,” May 19, 2010. 
32 United Nations, Report of the United Nations in Haiti, 2011, p. 7. 
33 Government of the Republic of Haiti, Action Plan for National Recovery and Development of Haiti, 2010, p. 44. 
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duties.34 By the end of its 18-month tenure, the IHRC had approved over 100 projects worth 
$3.2 billion.35 While that was widely seen as a positive contribution, and the IHRC’s criteria for 
project review were broadly scoped,36 it wrestled with a range of challenges and ultimately was 
not immune to a number of critiques. 

To start with, staffing shortages clearly took a toll. Halfway into its mandate, the IHRC had 
filled only 53 of approximately 100 staff positions, including only 12 of 34 slots that were 
deemed to be high priorities for reaching full operational capacity.37 The IADB and consulting 
firms helped fill some gaps but did not span all staffing needs. In addition, there was a lack of 
clear agreement among board members regarding the IHRC’s role in assessing, monitoring, and 
evaluating projects deemed to pose higher risks in terms of accountability and transparency. 

Internal communications challenges were also on display. In December 2010, the IHRC’s 
12 Haitian board members complained of being “disconnected” from the body’s project review 
process and of being mainly viewed as a rubber stamp for project decisions already taken by 
IHRC’s executive level.38 And finally, it became clearer over time that donors preferred to 
channel funding for recovery through NGOs and the private-sector implementing partners, over 
which the IHRC had no control.39 

In summary, the IHRC’s 18-month track record was decidedly mixed. As a high-level forum, 
it did shine a spotlight upon Haiti’s reconstruction needs, and there were no purely Haitian 
governance alternatives given the GoH’s physical collapse as well as its pre-earthquake 
dysfunctionality. The IHRC’s wrapping-up phase also provides a cautionary tale: It was unable 
to hand off its duties to a dedicated successor entity, as had been planned. The GoH’s still-
recovering ministries were not supportive. As it turned out, the IHRC’s donor coordination 
functions were largely subsumed by the Ministry of Planning and External Cooperation (MPCE), 
while sector-specific reconstruction duties were delegated to other existing GoH ministries. 

 
34 U.S. Government Accountability Office, Haiti Reconstruction: U.S. Efforts Have Begun, Expanded Oversight 

Still to Be Implemented, GAO-11-415, Washington, D.C., May 19, 2011, p. 33. 
35 Oxfam, “Haiti: The Slow Road to Reconstruction: Two Years After the Earthquake,” Oxfam Briefing Note, 
January 10, 2012. 
36 As reported by the GAO, the IHRC’s criteria focused on whether a particular proposal was aligned with the 
Action Plan and government of Haiti sector strategies; addressed a clear gap in the Action Plan or sector plan(s); 
provided desirable social and economic benefit; had donors and implementers with the capacity to carry out the 
project effectively; had an appropriate budget; had been sufficiently coordinated with the Haitian government; 
had been assessed for its social and environmental impact; had been submitted to affected communities for input; 
made a sustainable change; maximized use of local labor and local resources; and promoted gender equality. See 
U.S. Government Accountability Office, Haiti Reconstruction, 2011, pp. 37–38. 
37 U.S. Government Accountability Office, Haiti Reconstruction, 2011, p. 34. 
38 NPR News, “NGOs Have Failed Haiti,” January 13, 2011. 
39 Inter-American Development Bank, “Evaluation of IDB-9 Commitments for Haiti,” background paper, March 
2013. 
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While there are some positive narratives regarding institutional capacity-building investments in 
these domains (e.g., the Ministry of Public Works, Transportation and Communications), their 
ultimate value for future disaster recoveries remains unclear.40 

Land Tenure and Property Ownership: Haiti’s Shortfalls Slowed Recovery and Are Still 
Being Addressed 

Haiti’s land-tenure problems—characterized by sparse property records, an abundance of 
informal housing, and high tenancy rates—go back for generations. In the early phases of the 
country’s postearthquake recovery, disputes over ownership were highly consequential. They 
delayed or at times derailed efforts to clear and dump the earthquake’s debris, assist displaced 
communities into transitional housing, expand Haiti’s road networks, and build new hospitals or 
water treatment facilities. Oftentimes, the GoH’s expropriation of land would be caught up in 
disputes over compensation and user rights, inflicting costs upon residential communities as well 
as foreign investors. 

As for reform, municipality-focused efforts may be gaining some traction. In the early 
recovery phase, USAID pressed hard on so-called community-based enumerations in areas 
where informal settlements and overcrowding had triggered disputes over property ownership 
and occupancy rights. This method of gathering relevant data via oral testimonies in participatory 
settings with affected community members was used in Haiti as well as post-tsunami Aceh, 
Indonesia, and other recovery settings.41 While not a panacea, these enumerations appear to have 
helped enhance collaboration at the local level. More recently, the GoH, with international support 
in 2016, piloted a georeferenced database on land tenure at the communal level that can register 
transactions over time and enable the state to clearly identify its own domain and existing leases.42 

In summary, Haiti’s land-tenure challenges that complicated its early recovery phase now 
appear to be generating greater remedial attention as part of the country’s aspiring pathway 
toward longer-term development. 

Funding Complexities and Project Implementation: Diverse Streams of Funding, 
Contracting, and Regulatory Practices Sparked Controversy 

As noted earlier, the flows of recovery assistance into Haiti largely defied transparency and 
effective coordination. While the multidonor funding mechanism—the Haiti Reconstruction 

 
40 BuildChange, Successes in Haiti: From Post-Earthquake Recovery to Sustainably Improving Community 

Resilience in Disasters, August 2018. 
41 Weisenfeld, “Successes and Challenges of the Haiti Earthquake Response,” 2011, p. 1109. 
42 Specifically, in Haiti’s Camp-Perrin commune. See Michèle Oriol, Bruno Jacquet, and Anastasia Touati, 
“Implementation Challenges of Land Administration in Rural Areas of Haiti,” paper prepared for the 2017 World 
Bank Conference on Land and Poverty, Washington, D.C., March 20–24, 2017. 
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Fund (HRF)—was established to be the major conduit for international assistance, less than 
8 percent of pledged aid during 2010–2012 was channeled through this fund.43 The donor 
community was very diverse, including bilateral and multilateral sources as well as 
nongovernmental organizations (NGOs) and the private sector. As the World Bank Group noted, 
the funding amounts, methods, uses, and management of NGOs and the private sector were 
virtually impossible to track.44 And as the UN’s Office for Special Envoy to Haiti acknowledged, 
the total amount of private funding raised for recovery during its initial phase was “unknown.”45 

As for project management, the selection of implementing partners as well as transparency 
and oversight quickly became publicly contentious. For the United States, the bulk of USAID’s 
postdisaster funding for Haiti went to NGOs and for-profit contractors in the United States, not in 
Haiti. Critics highlighted that the bidding process for some U.S.-funded projects had excluded 
Haitian businesses, and the USAID’s Inspector General had reportedly expressed concerns that 
there was inadequate supervision of grantees.46 

On the other hand, indigenous Haitian options clearly carried their own baggage. Given the 
country’s pre-earthquake fragility and governmental dysfunctions, concerns about assistance 
fueling corruption were always going to be pervasive, both for the U.S. government and 
international donors more generally. As one practitioner described the problem, Haitian 
businesses were subject to “elite capture,” given that the most of their enterprises were owned 
by just five families.47 

It is noteworthy that the GoH itself was also a funding and contracting entity. Under the 
PetroCaribe agreement, Haiti and other Caribbean countries received subsidized oil from Hugo 
Chavez’s Venezuela. Upon delivery, the GoH would resell a portion of that oil, generating up to 
$400 million a year.48 Some of those revenues were used to fill early recovery gaps and 
postearthquake development investments, but street protests subsequently erupted over 
accusations of the misuse or embezzlement of those funds by Haitian government officials and 
their associates.49 

 
43 Inter-American Development Bank, “Evaluation of IDB-9 Commitments for Haiti,” 2013, p. ii. 
44 World Bank Group, GFDRR, Haiti Earthquake 2010, 2014, p. 5. 
45 United Nations, Office of the Secretary-General Special Representative for Haiti, “General Information on the 
Status of Assistance to Haiti,” December 2012. 
46 Jake Johnston and Alexander Main, Breaking Open the Black Box: Increasing Aid Transparency and 

Accountability in Haiti, Washington, D.C.: Center for Economic and Policy Research, April 2013. 
47 Interview with a former U.S. government official by phone, January 4, 2019. 
48 “Still Waiting for Recovery,” The Economist, January 5, 2013. 
49 Edwidge Danticat, “Haitians Want to Know What the Government Has Done with Missing Oil Money,” New 

Yorker, October 19, 2018. 
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Amid this controversy, the GoH’s regulatory practices and internal management shortfalls 
also attracted attention. Early on in its recovery, Haiti’s excessive requirements for business 
registration and property transfer were criticized for delaying recovery and stifling economic 
growth.50 The GoH’s permitting fees for building contractors were also criticized for being 
excessively high—equivalent to 16 percent of overall construction costs.51 Yet here too, the most 
consequential sparks of frustration were lit by continuing concerns over corruption. Case in 
point: the GoH issued more than $200 million in controversial no-bid contracts to five companies 
owned or controlled by a senior Dominican Republic politician to rebuild collapsed Haitian 
government buildings and housing. Very few of those projects met expectations, and in 2018 the 
Trump administration sanctioned that Dominican official for corruption under the Global 
Magnitsky Act.52 

In summary, Haiti’s enormous recovery and developmental challenges posed major 
challenges for donors. While nationally focused reconstruction needs were clearly highlighted, it 
was often sector-specific relationships among international NGOs, private donors, and local 
communities that gave momentum to early recovery. The seemingly ad hoc quality of these 
processes defied high-level oversight, but it was Haiti’s on-the-ground reality. 

Build Back Better Priorities: The Imperative Was Clear; Local Frictions Took Time to 
Resolve 

A purely “brick and mortar” approach to Haiti’s postearthquake recovery, as noted earlier, 
was no one’s preferred way forward. Many Haitians saw recovery as a pathway toward 
economic prosperity; and international stakeholders, especially in the United States, saw the need 
to alleviate Haiti’s chronic poverty as well as its governmental fragilities, particularly given its 
proximity to the American mainland. 

The question of how to strike the best balance among physical, economic and governmental 
reform priorities spawned much discussion among U.S. planners and policymakers. That said, 
three imperatives did elicit widespread support: to decongest Port-au-Prince’s overcrowded 
metropolitan area, incentivize economic development in Haiti’s outer regions, and strengthen 
local governance, thereby improving public services.53 

Consistent with the GoH’s Action Plan, the U.S. strategy for promoting greater regionalization 
focused on so-called development corridors in rural areas east of Port-au-Prince, as well as areas 

 
50 Crane et al., Building a More Resilient Haitian State, 2010, p. 16. 
51 World Bank Group, GFDRR, Building Regulation for Resilience: Managing Risks for Safer Cities, 2015, p. 51. 
52 The sanctioned Dominican Republic official is Senator Felix Ramon Bautista Rosario. See Jacqueline Charles, 
“Dominican Senator Accused of Ripping off Haiti Sanctioned by Trump Administration,” Miami Herald, June 12, 
2018. 
53 These were all flagged in Government of the Republic of Haiti, Action Plan for National Recovery and 

Development of Haiti, 2010, pp. 27, 43; interview with former U.S. official by phone, January 4, 2019. 
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to the north abutting the municipalities of Saint-Marc and Cap-Haitian. As the GAO reported, 
U.S. officials noted that focusing on these three areas would present a comparative advantage for 
greater stability and economic opportunities elsewhere in Haiti.54 

Clearly, a key pillar of U.S. efforts in this domain was the Caracol Industrial Park (CIP). 
Located southeast of Cap-Haitian’s seaport, the CIP was designed as a mixed-use light 
manufacturing facility, the largest of its kind in the Caribbean. Built with initial funding from 
USAID and the Inter-American Development Bank, the CIP began operations in 2012. By 2017, 
it had generated nearly 13,000 jobs, and once at full capacity over the next decade it would 
hopefully generate up to 65,000 jobs.55 This park has long been viewed as an expanding hub for 
employment opportunities in Haiti’s export-oriented apparel industry, energized by preferential 
trade access to the United States, as noted earlier. 

Under plans developed prior to the earthquake, the CIP and its ten-megawatt power plant was 
to be spread out over 600 acres of pastoral lands close to Caracol Bay. Almost immediately, 
however, frictions erupted. Thousands of local farmers and their families were displaced as their 
lands were expropriated. Reportedly, environmentalists also pressed back hard, citing concerns 
about potential harm to mangroves and coral reefs due to waste spillage into the nearby bay, as 
well as negative impacts on local fisheries and tourism, given the region’s historic significance 
as the site of Christopher Columbus’s arrival in 1492. Union leaders also flagged concerns about 
controversies over unfair labor practices of the CIP’s largest incoming company, the Sae-A 
company, a privately owned South Korean textile manufacturer with factories located elsewhere 
in Central America.56 There was also pushback from other Haitian private-sector entities about 
creating a new container port in Caracol Bay. 

More than nine years later, the CIP saga is still unfolding. A U.S. and GoH feasibility 
assessment in 2013 led to the subsequent cancellation of a project to build the new port facility; 
and in 2017 USAID set forth alternative plans to rehabilitate and expand existing port facilities at 
Cap Haitian, notably through a competitive bidding process.57 And finally, with help from the 
IADB, the Haitian government reached a settlement in December 2108 with CIP-affected 
farmers and their families regarding the restoration of their livelihoods, access to land and 
microcredits, and vocational training.58 

In summary, it remains uncertain how far a regionalization strategy catalyzed by Haiti’s 
postearthquake recovery can spur the Haitian state’s longer-term development as the Western 

 
54 U.S. Government Accountability Office, Haiti Reconstruction, 2011, p. 11. 
55 USAID, “Caracol Industrial Park,” August 16, 2018. 
56 Deborah Sontag, “Earthquake Relief Where Haiti Wasn’t Broken,” New York Times, July 5, 2012. 
57 USAID, “Haiti, Port Modernization Fact Sheet,” March 2017. 
58 Accountability Counsel and Action Aid Haiti, “Haitian Farmers Reach Historic Agreement with Development 
Bank and Government to Address Harm from Post-Earthquake Project,” Accountability Counsel, December 9, 2018. 
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Hemisphere’s poorest country. While Haiti’s disaster surely ramped up donor support—
effectively, to fuel opportunities triggered by a crisis—with the paramount need to decongest a 
devastated Port-au-Prince, the necessity of fast-tracking such investments also triggered 
resettlement and associated frictions that had not been flagged in advance and that took time to 
resolve. 

Conclusions and Key Findings 
Overall, Haiti’s postdisaster recovery is still ongoing nearly a decade after the country’s 

catastrophic earthquake and nearly three years since Hurricane Matthew’s pass over the 
country’s southwestern peninsula in 2016. Some positive steps are surely worth highlighting. On 
the reconstruction side, the country’s physical infrastructure has improved. Port-au-Prince’s 
seaports and airports have been restored. The number of new or rehabilitated residential housing 
and public buildings has grown, as have the number of new schools, paved roads, hospitals, and 
health care centers. Also, the size of Haiti’s displaced population has dramatically fallen, with 
the great majority now out of camps and into restored or transitional housing. 

On the governance side, reforms have also been initiated in land use, urban planning, and the 
process for resolving disputes over property ownership. The country has adopted national 
building codes, focusing specifically on seismic and extreme weather hazards.59 How well these 
codes will be enforced remains to be determined. Meanwhile, diaspora engagement has increased, 
following constitutional reforms implemented soon after the earthquake to grant dual citizenship 
to Haitians living abroad, making it easier for them to invest in their home country. 

Reflecting upon the challenges that Haitians faced, what lessons might those experiences 
provide for Puerto Rico to consider with regard to ongoing or future recovery efforts? On the 
supply side, six lessons are most notable: 

1. In island venues, truly resilient supply chains should have a distributed character. 
A single hub and spoke structure, with total reliance upon one port city, could pose a 
vulnerability if that locality is where a future disaster’s devastating impacts are greatest. 

2. Logistics needs will inevitably have longitudinal attributes. While focusing upon the 
storage and movement of supplies in and around ports of entry is logical, anticipating 
“last mile” logistics needs—that is, ensuring the delivery and storage of supplies close to 
or within affected areas—is also vital. 

3. The response phase will inevitably have a shaping effect upon recovery access and 
supply flows. This was especially true in Haiti, when acute necessities (e.g., displaced 
communities in need of food, water, shelter) were still in play years into the disaster’s 
recovery phase. 

 
59 Haiti Red Cross Society, How Law and Regulation Supports Disaster Risk Reduction, 2015, p. 7. 
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4. Information management is vital at all levels, given that the ebb or torrential flows 
of data can be extremely helpful or hugely challenging—especially for planning 
tools. The piloting of the EMMA tool for assessing Haiti’s agricultural market dynamics 
was a good practice. 

5. Rigorously crafted PDNAs are vital to fostering a constructive “pull” dynamic, 
where needs are driving incoming supply flows projections. Without such assessments, 
well-intentioned relief providers in the response phase will simply default to “pushing” 
whatever they can, which could lead to bottlenecks when recovery efforts ramp up. 

6. Labor shortfalls are often open to quick workarounds but longer-term challenges 
(i.e., off-island “brain drain” migration) must also be addressed. Steady-state 
investments to grow the island’s economy and generate employment opportunities are 
vital steps toward achieving resilience over the longer term. 

On the governance side of the ledger, eight lessons from Haiti’s postearthquake recovery are 
most noteworthy: 

1. Recovery governance mechanisms need an internal balance. Donor engagement via a 
high-level forum is helpful, but midlevel project management is vital; and it requires a 
clear mandate, accessible information, and a skilled workforce that can assess, monitor, 
and evaluate contractor performance. 

2. Land-tenure and property record challenges don’t preclude government 
expropriations, but they can complicate recovery efforts and require long-term 
reforms. Community-based engagements to develop a viable evidentiary base for sorting 
through competing claims, along with enhanced recordkeeping to track property 
transactions, are vital steps forward. 

3. Hybrid (national-international) mechanisms will be a necessary feature of recovery 
governance when the affected entity needs external assistance. That said, these 
hybrids can also face difficulties if the two sides don’t internally communicate, as seen in 
the IHRC’s experience noted above. 

4. In terms of project implementation, speed and accountability will often be in 
tension. Moreover, regulatory reforms on issues such as construction permitting and 
building codes are vital in fast-tracking the early phases of recovery. 

5. Inevitably, there will be challenges in managing expectations. The flood of relief aid 
coming in during emergency response can produce an uptick in public satisfaction that 
tends to ebb when such aid declines during the recovery phase. 

6. Emergency aid and cost-free relief assistance can save lives but also have perverse 
knock-on effects for livelihoods, especially for local vendors. Cash for work projects 
can be a good, if temporary, offset. 

7. Contractor selection for approved projects may need to be fast-tracked but it can be 
contentious if it’s not transparent and competitive. This is especially true in venues 
where governance has been tarnished by a history of corrupt practices and actions such as 
unveiling no-bid contracts can quickly fuel public discontent. 
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8. In build-back-better scenarios, local resettlement frictions should always be 
anticipated. Livelihood restoration and compensating adjustments will need to be the 
focus of community engagements at the outset. 

As these lessons suggest, there are no nirvana solutions to supply-chain management or 
recovery governance in postdisaster settings. These core functions each have positive attributes, 
to be sure, but contextual variability makes a huge difference. In Haiti’s case, its transition from 
postdisaster response to early recovery greatly benefited from a large influx of external actors 
and resources. That said, the country’s preexisting vulnerabilities also make clear, nearly a 
decade later, that achieving sustainable progress will require a level of national development—
economically, demographically, and politically—to which Haiti still aspires. 
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Appendix B. Japan Earthquake/Tsunami (2011) 

This case study examines the recovery efforts associated with the March 11, 2011, mega-
disasters that struck northern Japan. An earthquake triggered a tsunami, which in turn caused a 
meltdown at a nuclear power plant, combining to inundate the Japanese government as it faced 
three distinct, but interconnected, disasters. After reviewing the circumstances of the 2011 
incidents, the appendix will examine challenges faced in supply-chain management and 
governance during the recovery phase from the earthquake and tsunami (but not the nuclear 
disaster). Several solutions to these challenges are presented. The case study closes with 
recommendations that are broadly applicable to the ongoing recovery efforts in Puerto Rico. 

The Disasters 

On March 11, 2011, at 2:46 p.m., a magnitude-9.0 earthquake struck off the coast of the 
Tōhoku region in northern Japan. The strongest quake ever recorded in Japan, it registered as the 
fourth largest globally since 1900.1 The earthquake’s epicenter was located about 370 km 
northeast of Tokyo, but located offshore about 130 km from the Oshika Peninsula.2 The quake 
generated a devastating tsunami, with a run-up height in the ocean observed at 40.5 meters—the 
highest ever recorded in Japan—that made landfall at a height of 9.3 meters in Sōma city in 
Fukushima Prefecture.3 This tsunami, creating an inundation area of 561 sq. km throughout 
Japan, struck the Fukushima Dai-Ichi nuclear power plant, causing radiation leaks and, 
eventually, the plant’s decommissioning.4 Over the subsequent year, Tōhoku was hit by 
hundreds of aftershocks, all powerful in their own right. Six of these were of magnitude 7 or 
greater, 97 of magnitude 6 or greater, and 594 of magnitude 5 or greater.5 

 
1 Government of Japan, Cabinet Office, \H�[�	
��6Q�?C―-4bc.0�\H�[��UK 
[General Situation of Measures Taken Regarding Disaster Management—Fiscal Year Heisei 23 Plan for Disaster 
Management], Tokyo, 2011, p. 3. 
2 Government of Japan, Cabinet Office, Fiscal Year Heisei 23 Plan, 2011, p. 3. 
3 Government of Japan, Cabinet Office, Fiscal Year Heisei 23 Plan, 2011, p. 2. 
4 Government of Japan, Cabinet Office, Fiscal Year Heisei 23 Plan, 2011, p. 14. 
5 Government of Japan, Prime Minister’s Office, Road to Recovery, Tokyo, March 2012, p. 3. 
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Figure B.1. Japan Earthquake/Tsunami, 2011 

 

SOURCE: Japan Earthquake/Tsunami, Emergency Response Coordination Center (ERCC)—ECHO Daily Map, 
European Commission, Relief Web, November 22, 2016. 

The disaster affected 227 municipalities across nine prefectures along hundreds of kilometers 
of coastline.6 The aftermath saw a total of 15,883 deaths and 2,676 missing persons reported 
across 12 prefectures.7 The vast majority of these deaths were concentrated in the three prefectures 
of Iwate, Fukushima, and Miyagi, and were caused by the tsunami, as 92.4 percent of the victims 
in these prefectures died due to drowning.8 In addition to the casualties, hundreds of thousands of 
Japanese were forced to evacuate their homes. About 130,000 homes in ten prefectures were 

 
6 Aoki, “Adaptive Governance for Resilience in the Wake of the 2011 Great East Japan Earthquake and Tsunami,” 
2016, p. 21. 
7 Government of Japan, Cabinet Office, \H�[�	
��6Q�?C―-4be.0�\H�[��UK 
[General Situation of Measures Taken Regarding Disaster Management—Fiscal Year Heisei 25 Plan for Disaster 
Management], Tokyo, 2013, p. 39. 
8 Government of Japan, Cabinet Office, Fiscal Year Heisei 23 Plan, 2011, p. 12. 

• An earthquake of magnitude 6.9 Mw at
a depth of 11 km occurred in Japan,
on 21 November at 20:59 UTC. The
epicentre was located 37 km east-
south-east of Namie (Fukushima
prefecture). USGS PAGER indicated a
shaking up to "Strong" for 220 000
people. JMA issued a first Tsunami
Message 4 minutes after the event,
followed by PTWC few minutes later
for the eastern coast of Japan and it
was lifted about 7 hours later. Sea
level measurements indicate that a
Tsunami occurred: a wave of about
1.4 m was detected in Sendai. JRC
issued an Orange alert for the the
possible consequences of the
earthquake; calculations indicated a
max. tsunami of less than 2 m.

• As of 22 November, local media
reported that 12 people have been
injured and at least 3 000 people have
been evacuated in the prefectures of
Fukushima, Miyagi, Chiba and Tokyo.

• The country was previously hit by a
strong earthquake of magnitude
9.1 Mw in 2011 which caused the
strongest tsunami to ever strike the
country. Over all it caused the death
of over 15 000 people, injured over
6 100 and damaged over 1 million
homes across Honshu island.

Sources: GDACS, USGS, PTWC-NOAA, JMA,
Local media
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completely destroyed, and about 260,000 homes in 13 prefectures were half-destroyed.9 
Municipal administration buildings were destroyed in 237 of the 352 municipalities across eight 
prefectures where a magnitude weak-6 or stronger earthquake was recorded.10 The disaster, 
while deadly, also was Japan’s costliest natural disaster. The Prime Minister’s Office estimated it 
caused ¥16.9 trillion (approximately $156 billion) in damage.11 

Table B.1. Summary of Impacts and Damage of Japan’s 2011 Earthquake and Tsunami 

Item Statistic 

Earthquake Magnitude: 9.0 
Epicenter: 370 km northeast of Tokyo (130 km offshore 
from Oshika Peninsula) 

Tsunami  Run-up height in ocean: 40.5 meters 
Landfall: 9.3 meters 
Inundation area: 561 sq. km 

Number of fatalities 15,883 
Number of missing persons 2,676 
Number of evacuees 470,000 (three days postearthquake) 
Number of houses damaged or destroyed 130,000 homes completely destroyed; 260,000 homes 

half-destroyed 
Total estimated cost of damage $156 billion USD 
Estimated cost of recovery  $291 billion USD 

 
Within hours of the quake, Tokyo coordinated a large-scale response. The Ministry of 

Defense (MOD) immediately set up a Disaster Response Headquarters. Representing the largest 
and fastest mobilization of Japan’s Self-Defense Forces (SDF) since its establishment in 1954, 
within 72 hours, the MOD mobilized the SDF, activated two groups of reservists to support 
operations throughout Japan, and established a Joint Task Force to coordinate relief efforts.12 

 
9 Government of Japan, Cabinet Office, \H�[�	
��6Q�?C―-4bd.0�\H�[��UK 
[General Situation of Measures Taken Regarding Disaster Management—Fiscal Year Heisei 24 Plan for Disaster 
Management], Tokyo, 2012, p. 4. 
10 “Overview of the Great East Japan Earthquake,” in Yasuo Kawawaki, Yoshiyuki Akamatsu, Sanjaya Bhatia, and 
Gerald Potutan (eds.), Recovery Status Report: The Great East Japan Earthquake 2011 Case Studies, International 
Recovery Platform, March 2013, p. 3. 
11 Buildings (housing, offices, plants, machinery, etc.): ¥10.4 trillion; Lifeline utilities (water service, gas, electricity, 
and communication and broadcasting facilities): ¥1.3 trillion; Social infrastructure (rivers, roads, harbors, drainage, 
and airports, etc.): ¥2.2 trillion; and Others (including agriculture, forestry and fisheries, social welfare facilities, 
schools, libraries): ¥3.0 trillion. Government of Japan, Cabinet Office’s Emergency Disaster Counter-Measure 
Headquarters, -4 23 . (2011 .) >�$8'-EB$] (>9<&]H)���	 [Regarding the 2011 

Tohoku Region Pacific Ocean Earthquake (Great East Japan Earthquake)], Tokyo, March 5, 2018, p. 42. 
12 Yuki Tatsumi, Great Eastern Japan Earthquake: “Lessons Learned” for Japanese Defense Policy, Washington, 
D.C.: Stimson Center, November 2012. 
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During the first week of operations, Japan deployed more than 100,000 personnel, more than 
500 fixed-wing and rotary aircraft, and 60 ships to the affected areas.13 

Japan also received unprecedented help from hundreds of countries and philanthropic 
organizations, all contributing to key lifesaving missions in the response phase. Three days after 
the earthquake, 91 countries and nine international organizations offered assistance. Within the 
first three weeks, the Japanese Red Cross had received more than $1 billion in donations,14 and 
more than 68 search-and-rescue teams from 45 countries were ready to help,15 with the China 
International Search and Rescue Team arriving days after the earthquake and working for six 
consecutive days in one of the affected areas.16 The international assistance was overwhelming, 
to the point where the UN Disaster Assessment and Coordination team came to the Japanese 
government’s aid in an effort to limit unsolicited contributions.17 At the peak of the crisis, over 
200 NGOs operated within affected areas providing supplies, shelter, and medical care.18 

As an ally with forces based in Japan, the U.S. military responded with significant 
manpower. Called Operation Tomodachi (Japanese for “friend”), all four military services 
contributed, deploying 24,000 personnel, 189 aircraft, and 24 naval vessels in support.19 U.S. 
forces also deployed airborne assets to establish greater situational awareness and shared that 
information with Tokyo, allowing for search missions and near real-time imaging of survivors, 
disaster-affected areas, and infrastructure to assess damage and help officials evaluate 
priorities.20 USAID immediately activated a response management team and deployed a Disaster 
Assistance Response Team (DART), including search-and-rescue specialists and nuclear experts, 
to support emergency response efforts. The Department of Energy, Nuclear Regulatory 
Commission, and DART actively monitored and triangulated information on radiation levels in 

 
13 Andrew Feickert and Emma Chanlett-Avery, Japan 2011 Earthquake: U.S. Department of Defense (DoD) 

Response, Washington, D.C.: Congressional Research Service, June 2, 2011, p. 1. 
14 Liz Ford and Claire Provost, “Japan Earthquake: Aid Flows in from across the World,” The Guardian, March 14, 
2011. This number increased to 138 countries/regions and 39 international organizations by April 2011. Center 
for Excellence in Disaster Management & Humanitarian Assistance, “Japan Earthquake and Tsunami Update,” 
ReliefWeb, April 20, 2011, p. 2; Julie Makinen and Kenji Hall, “Red Cross Hasn’t Reached Japan Quake Victims,” 
Los Angeles Times, April 3, 2011. 
15 Stephanie Nebehay, “Japan Requests Foreign Rescue Teams, UN Says,” Reuters, March 11, 2011. 
16 Government of Japan, Ministry of Foreign Affairs, “A Map of Sites Where Rescue Teams from Foreign Countries, 
Regions, and International Organizations Are Operating,” September 15, 2011. 
17 Jennifer Moroney, Stephanie Pezard, Laurel E. Miller, Jeffrey Engstrom, and Abby Doll, Lessons from Department 

of Defense Disaster Relief Efforts in the Asia-Pacific Region, Santa Monica, Calif.: RAND Corporation, RR-146-OSD, 
2013, p. 89. 
18 Moroney et al., Lessons from Department of Defense Disaster Relief Efforts, 2013, p. 103. 
19 Feickert and Chanlett-Avery, Japan 2011 Earthquake, 2011, p. 1. 
20 U.S. Air Force, “Air Force Officials Use Global Hawk to Support Japan Relief Efforts,” Pacific Air Forces Public 
Affairs, March 16, 2011; Seth Robson, “Global Hawk Invaluable After Japan Disasters,” Stars and Stripes, 
September 12, 2011; Tony Capaccio, “Northrop Drone Flies Over Japan Reactor to Record Data,” Bloomberg, 
March 17, 2011. 
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Tokyo. As of late April 2011, the United States had provided $95 million in humanitarian 
funding from both the Department of Defense and USAID.21 

Charting a Pathway to Recovery 
To restore daily life in the damaged region, there were multiple needs that had to be 

addressed simultaneously. Much of the critical infrastructure, including roads and transportation 
networks, was quickly repaired. For example, 347 km out of 675 km of the Tōhoku Expressway 
were damaged, the main transport and commercial artery that connects the Tōhoku and Kantō 
regions. Immediately, the government placed a traffic restriction on the road and pursued 
emergency restoration measures. On March 24, 13 days after the earthquake, the traffic 
restriction was lifted. Similarly, Sendai Airport, located on the coast of Iwate, was badly 
damaged by the tsunami, rendering its runways unusable. With U.S. and Japanese forces 
working quickly on restoration efforts, flights into Sendai Airport resumed on March 29, 18 days 
after the earthquake. 

The speed of recovery of these critical transportation lines was replicated throughout the 
region. A report by the Japanese government one year after the quake provides a snapshot of 
how well its recovery efforts were pursued for other lifeline services.22 At its peak, the maximum 
number of households without electricity in Iwate, Miyagi, and Fukushima was approximately 
2,580,000. Within a year, it was 111,000, making recovery of electricity supply about 96 percent 
complete. Similarly, at its peak, the maximum number of households without gas supply in the 
three prefectures was approximately 420,000. Within a year, this number was reduced to 60,000, 
making recovery of gas supply about 86 percent complete. At its peak, the maximum number of 
households without LP gas in the three prefectures was 1,660,000. Within a year, it was 
approximately 80,000, making recovery about 95 percent complete. Finally, for water supply, at 
its peak the maximum number of households that experienced water supply disruptions was 
2,300,000. A year after, it was only 45,000. 

As efforts turned to recovery, the two areas that were prioritized were debris removal and 
housing. Debris removal was critical because, without it, recovery projects could not begin. 
Japan was faced with having to process and dispose of over 27 million tons of debris, accounting 
for approximately 14 years of general waste for the region.23 This debris caused a problem for 

 
21 USAID, “Japan—Earthquake and Tsunami, Fact Sheet #17,” April 22, 2011. 
22 Government of Japan, Prime Minister’s Office, Road to Recovery, 2012, p. 12. 
23 While other coastal prefectures had debris, the greatest burden was on Iwate, Miyagi, and Fukushima. Miyagi had 
18.77 million tons, Iwate 5.74 million tons, and Fukushima 3.49 million tons. Terri Norton, “Lessons Learned in 
Disaster Debris Management of the 2011 Great East Japan Earthquake and Tsunami,” in Vicente Santiago-Fandino, 
Shinji Sato, Norio Maki, and Kanako Iuchi (eds.), The 2011 Japan Earthquake and Tsunami: Reconstruction and 
Restoration, Cham, Switzerland: Springer International, 2018, p. 68. 
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recovery as it not only prevented projects from proceeding but the large piles also posed 
significant obstacles to attracting businesses—thereby preventing job generation—as well as 
both physical and mental health risks to survivors.24 The debris removal process was handled by 
both prefectural governments and individual municipalities that hired contractors and 
construction companies.25 

Temporary and public housing was also a priority. On March 14, three days after the disaster, 
there were approximately 470,000 evacuees.26 Because of the decentralized nature of the recovery 
efforts (examined below), housing plans differed by prefectures, which were responsible for 
devising their own housing projects.27 By law, temporary housing was provided by the central 
government, and design and construction began as soon as the requisite land was secured.28 
Because so many people needed housing so quickly, municipalities prioritized quantity.29 
Although temporary housing was expected to be used for two years or less, with people living in 
these structures even today, many of these units are severely degraded by mold and rain. 

Residents who moved out of temporary housing could build or rebuild their own homes or 
move into public housing (if they could not afford self-reconstruction). As motivation for the 
former, residents were given up to ¥3 million (approximately $28,000) for houses that were 
completely destroyed.30 Moreover, residents who choose to purchase new land are exempted 
from paying the requisite registration tax.31 These incentives, however, have proven insufficient 
because not only is the ¥3 million insufficient for victims to build a new house, residents are 
ineligible to receive this payment if their houses were only half or partially damaged (or nuclear 
contaminated).32 As such, public housing has generally been the chosen option. Like temporary 

 
24 Aoki, “Adaptive Governance for Resilience in the Wake of the 2011 Great East Japan Earthquake and Tsunami,” 
2016, p. 22; Aoki, “Wide-Area Collaboration in the Aftermath of the March 11 Disasters in Japan,” 2015, p. 203. 
25 Norton, “Lessons Learned in Disaster Debris Management of the 2011 Great East Japan Earthquake and 
Tsunami,” 2018, p. 69. 
26 Government of Japan, Cabinet Office, Fiscal Year Heisei 23 Plan, 2011, p. 39. 
27 Correspondence with author via email, January 15, 2018. 
28 Hideaki Koizumi and Mariko Tsuji, “Community Design in the Recovery Following the March 2011 Earthquake 
and Tsunami,” in Vicente Santiago-Fandino, Shinji Sato, Norio Maki, and Kanako Iuchi (eds.), The 2011 Japan 
Earthquake and Tsunami: Reconstruction and Restoration, Cham, Switzerland: Springer International, 2018, p. 129. 
29 Yasuaki Onoda, Haruka Tsukuda, and Sachi Suzuki, “Complexities and Difficulties Behind the Implementation 
of Reconstruction Plans After the Great East Japan Earthquake and Tsunami of March 2011,” in Vicente Santiago-
Fandino, Shinji Sato, Norio Maki, and Kanako Iuchi (eds.), The 2011 Japan Earthquake and Tsunami: Reconstruction 
and Restoration, Cham, Switzerland: Springer International, 2018, p. 13. 
30 Yoshimitsu Shiozaki, “Housing and Reconstruction over the Five Years After the 2011 Japan Earthquake and 
Tsunami,” in Vicente Santiago-Fandino, Shinji Sato, Norio Maki, and Kanako Iuchi (eds.), The 2011 Japan 
Earthquake and Tsunami: Reconstruction and Restoration, Cham, Switzerland: Springer International, 2018, p. 178. 
31 Anonymous government official, email correspondence with author, January 12, 2019. 
32 Shiozaki, “Housing and Reconstruction over the Five Years After the 2011 Japan Earthquake and Tsunami,” 
2018, p. 178. 
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housing, the central government is responsible for financing its construction, but local 
municipalities are responsible for building the structures and managing a lottery system to place 
applicants. In May 2016, out of the plan to provide 29,999 units of public housing to those areas 
damaged by the disaster, only 18,040 were completed.33 Despite this slow start, by January 2018, 
with a revised plan of providing 30,405 units, the goal was almost complete, with 28,198 units 
completed.34 

Supply-Chain Management Challenges 
Given the disaster’s enormous scope, the pressures for quickly ramping up recovery efforts 

were massive. The central government set the broad guidelines for recovery, while the 
prefectural and municipal authorities planned the detailed aspects of recovery and contracted 
work out to local construction companies. In this endeavor, however, municipalities encountered 
two major problems: (1) skilled labor shortages and (2) difficulties creating jobs and 
reinvigorating industries in disaster-stricken regions. 

Labor Deficits During Early Recovery 

There are numerous reports that refer to recovery projects leading to a shortage of skilled 
labor and materials, which brought about sharp rises in building costs. Unfortunately, there is 
less detail on how municipalities have overcome these challenges other than broad statements 
about local authorities developing unique methods for using resources from the private sector.35 
Much more detailed are accounts of dealing with labor shortages to plan and oversee these 
projects and govern the municipalities.  

Shortly after the disasters struck, many relief workers and critical manpower assets, like 
firefighters and medical specialists, flowed in to Tōhoku. Many were volunteers sent under 
predisaster mutual disaster assistance agreements between municipalities throughout Japan to 

 
33 Government of Japan, Reconstruction Agency, >9<&]HTHR!�H+�"�)�@Z�)OJ)
$��PIC_28 . 5 :;`���	 [Regarding the Current Conditions (End of May 2016) of the Provision 
of Residential Land for Private Residences and Public Housing for the Disaster Victims of the Great East Japan 
Earthquake], June 30, 2016. 
34 Government of Japan, Reconstruction Agency, >9<&]HTHR!�H+�"�)�@Z�)OJ)
$��PIC �� 30� 1��!���	 [Regarding the Current Conditions (End of January 2018) of the 
Provision of Residential Land for Private Residences and Public Housing for the Disaster Victims of the Great East 
Japan Earthquake], February 28, 2018. 
35 Onoda, Tsukuda, and Suzuki, “Complexities and Difficulties Behind the Implementation of Reconstruction Plans 
After the Great East Japan Earthquake and Tsunami of March 2011,” 2018, p. 19. 
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“risk hedge” against disasters.36 Two prominent examples included mutual-aid agreements 
between municipalities throughout Japan and municipalities, and the Emergency Fire Response 
Team (EFRT), an elite unit composed of nationwide municipal firefighting and prefectural air 
fire teams to respond to large-scale disasters anywhere in the country. The former refers to 
agreements made between two or more municipalities throughout Japan to ensure against 
disasters, promising to help other municipalities in the event of a disaster and promised help in 
the case of disaster in one’s own municipality. One year before the disasters struck, 89.8 percent 
of municipalities in Japan had mutual aid agreements and 46.9 percent even had such agreements 
with municipalities outside of their own prefecture.37 The second arrangement referred to a 
nationally organized, horizontal collaboration agreement between municipalities and the EFRT 
that are called into action by mayors of affected municipalities or the government’s National Fire 
and Disaster Management Agency.38 Both of these arrangements proved highly successful during 
relief efforts because they brought in volunteers to search for and help victims, as well as relief 
supplies, medical treatment, food and water, and necessary equipment. 

These arrangements were not successful for recovery efforts. Following the end of relief 
efforts, affected municipalities faced severe skilled labor shortages for recovery projects. Not 
only were there shortages of teachers and doctors needed to return municipalities to normalcy, 
but technical personnel for the reconstruction projects: civil engineers, architectural engineers, 
electrical engineers, agricultural engineers, mechanical engineers, chemical engineers, 
environmental engineers, radiological engineers, and/or clinical engineers.39 There was also a 
shortage of civil servants, particularly in those municipalities where large numbers of public 
officials perished. For example, in Ishinomaki City in Miyagi, there appear to have been 
57 residents and public employees in that municipality’s government office when the disaster 
struck, but only two public employees survived.40 And because the Reconstruction Agency’s 
Guidelines set out the expectation that municipalities were to be centrally responsible for their 
own recovery and reconstruction, when struggling to recover from a significant loss of 

 
36 Richard Samuels, 3.11: Disaster and Change in Japan, Ithaca, N.Y.: Cornell University Press, 2013, p. 154. 
Samuels explains that these pledges of mutual assistance include provision of shelter for displaced persons and the 
promise to provide relief supplies and seconded officials. 
37 Government of Japan, Fire and Disaster Management Agency, $8��#�Z�L�37�1����	 
[Regarding the Strengthening of Inter-Regional Public Mutual Assistance], Tokyo,, April 1, 2012. 
38 Naomi Aoki, “Who Would Be Willing to Lend Their Public Servants to Disaster-Impacted Local Governments? 
An Empirical Investigation into Public Attitudes in Post-3.11 Japan,” International Journal of Disaster Risk 
Reduction, Vol. 24, 2017, p. 499; Aoki, “Wide-Area Collaboration in the Aftermath of the March 11 Disasters in 
Japan,” 2015, p. 200. 
39 Aoki, “Who Would Be Willing to Lend Their Public Servants to Disaster-Impacted Local Governments?” 2017, 
p. 499; Aoki, “Wide-Area Collaboration in the Aftermath of the March 11 Disasters in Japan,” 2015, p. 201. 
40 Aoki, “Who Would Be Willing to Lend Their Public Servants to Disaster-Impacted Local Governments?” 2017, 
p. 499; Aoki, “Wide-Area Collaboration in the Aftermath of the March 11 Disasters in Japan,” 2015, p. 201. 
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personnel, the demands on some of these municipalities were too great. They did not have the 
personnel needed to manage or execute the projects. Where municipalities had to implement 
large projects, such as land rearrangement or rezoning, which required professional and skilled 
manpower, they faced enormous challenges that slowed down recovery projects.41 

To rectify this shortfall, Japanese officials utilized a plan and system run and funded by the 
central government to “donate” skilled officials from other parts of Japan. Japanese scholar 
Naomi Aoki has examined this effort in much detail.42 Because municipalities were in desperate 
need of skilled personnel, they voluntarily shared information on their needs with the prefectural 
governments, which in turn shared the information with the central government.43 And under an 
amendment to an existing law, if a municipal government loses its ability to function, the 
prefecture, rather than the municipal government, can collect necessary information.44 The 
amendment also enabled the central government to coordinate municipalities’ assistance to one 
another, and the scope of assistance was broadened. With these amendments to assist 
municipalities where personnel gaps occur, the central government’s Ministry of Internal Affairs 
and Communications (MIAC) collaborated with the Japan Association of City Mayors (JACM), 
the National Association of Towns and Villages (NATV), and the disaster-affected governments 
to establish a new scheme of collaboration. The system functions as follows: 

• With the MIAC acting as the coordinating body for the lower levels of administration, it 
surveys prefectural governments on personnel needs at the disaster-stricken municipal 
levels and notifies the JACM and NATV bodies of these needs. 

• The JACM and NATV, in turn, disseminate MIAC announcements to municipalities 
nationwide and inform them of the number of personnel needed by the disaster-affected 
municipalities. Municipalities throughout Japan then volunteer to help and indicate how 
many employees they can offer. 

• This information is conveyed back to the MIAC, via the JACM and NATV, which then 
pass along these offers to the affected prefectural governments. 

• These prefectural governments, in turn, are responsible for allocating the personnel 
within their jurisdiction, and final arrangements are decided and made between the 
sending municipality and the receiving one.45 

 
41 Onoda, Tsukuda, and Suzuki, “Complexities and Difficulties Behind the Implementation of Reconstruction Plans 
After the Great East Japan Earthquake and Tsunami of March 2011,” 2018, p. 10. 
42 Aoki, “Wide-Area Collaboration in the Aftermath of the March 11 Disasters in Japan,” 2015, pp. 196–213; Aoki, 
“Adaptive Governance for Resilience in the Wake of the 2011 Great East Japan Earthquake and Tsunami,” 2016, 
pp. 20–25; Aoki, “Who Would Be Willing to Lend Their Public Servants to Disaster-Impacted Local Governments?” 
2017, pp. 499–506. 
43 Correspondence with author via email, January 15, 2019. 
44 Sayuri Umeda, Japan: Legal Responses to the Great East Japan Earthquake of 2011, Washington, D.C.: Law 
Library of Congress’s Global Legal Research Center, September 2013, p. 44. 
45 Aoki, “Adaptive Governance for Resilience in the Wake of the 2011 Great East Japan Earthquake and Tsunami,” 
pp. 21–22. 
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Importantly, while the receiving municipalities were responsible for paying the salaries of the 
“donated” personnel, the central government was responsible for reimbursing the costs borne by 
the receiving municipalities.46 When the vertical channel for municipalities to identify their 
needs to the JACM and NATV proved to move too slowly, the JACM and NATV created a 
website where they posted the requests from the affected municipalities so that nonaffected 
municipalities could respond directly.47 

This system proved largely effective in the immediate relief efforts but has proven only 
relatively effective in helping municipalities cope with personnel shortages in the early part of 
the subsequent recovery phase. In the first year after the disaster, more than 7,700 local public 
officials were seconded to the region to support these shortages.48 Given the scope of the 
disasters, even these numbers have proven to be not enough, with many of the sending 
municipalities finding it difficult to part with their employees and experts for long periods of 
time or risk compromising the functioning of their own municipalities. As time has passed, it has 
become more difficult for affected municipalities to fill personnel shortages, especially since 
many reconstruction projects take years to complete. For example, in April 2016, Iwate 
municipalities wanted 747 personnel for their projects, but only 687 offers were made.49 

Because of these shortages, both the central government and municipalities have had to turn 
to other approaches to fill skilled personnel shortages. One such approach was the MIAC issuing 
new guidance to allow municipalities to rehire former municipal employees, extend the 
employment of retiring staff, and temporarily allow recruitment of individuals from the private 
sector without forcing them to leave their organizations permanently.50 Another initiative, begun 
by the semipublic Urban Renaissance Agency (URA), was to sign contract agreements with 
affected municipalities for reconstruction. The URA, which employs many professional 
engineers, dispatched approximately 400 engineers and staff members to support the projects 
where shortfalls existed.51 Under these, the URA signs a contract for a land readjustment project 
with the affected municipalities and manages the whole project by overseeing the completion of 
reconstruction activities by planning consultants and construction companies hired by the 

 
46 Correspondence with author via email, January 15, 2019. 
47 Aoki, “Wide-Area Collaboration in the Aftermath of the March 11 Disasters in Japan,” 2015, p. 208. Aoki clarifies 
that even in these instances, however, the municipalities still have to report to the prefectures, the JACM and NATV. 
48 Samuels, 3.11: Disaster and Change in Japan, 2013, p. 170. 
49 Aoki, “Who Would Be Willing to Lend Their Public Servants to Disaster-Impacted Local Governments?” 2017, 
p. 501. 
50 Aoki, “Adaptive Governance for Resilience in the Wake of the 2011 Great East Japan Earthquake and Tsunami,” 
2016, p. 22; Aoki, “Wide-Area Collaboration in the Aftermath of the March 11 Disasters in Japan,” 2015, p. 203. 
51 Norihiko Yanase, “Land Readjustment and Post-Disaster Reconstruction in Japan,” in Felipe Francisco De Souza, 
Takeo Ochi, and Akio Hosono (eds.), Land Readjustment: Solving Urban Problems Through Innovation, Tokyo: 
Japan International Cooperation Agency Research Institute, March 2018, p. 75. 
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agency.52 A third initiative, began by the Reconstruction Agency in October 2013, saw the 
creation of a “Work for Tōhoku” platform to mobilize manpower from the private sector and the 
general public. Co-implemented between the Reconstruction Agency and the Nippon Foundation 
and in close cooperation with the Reconstruction Support Team and Japan’s largest business 
association, the program dispatched 122 people in the first two years of its existence.53 

Economic Revival and Workforce Development for the Long Term 

Before the disaster, Tōhoku was suffering demographic decline due to a combination of 
declining birthrates and depopulation caused by younger people emigrating to urban centers like 
Tōkyō. Between 2000 and 2010, the combined populations of Iwate, Miyagi, and Fukushima 
shrank by 3.5 percent.54 Prior to the disaster, Japan’s National Institute of Population and Social 
Security Research forecast that these three prefectures would shrink by a further 8.5 percent by 
2030.55 According to one estimate, population losses that would have taken 20 years by natural 
causes were accelerated to a mere five to ten years by the 2011 disasters.56 Because of the 
widespread destruction to fishing ports, ships, and arable land, as well as their homes, many 
people chose to leave the region. With an eye toward economic recovery and developing the 
workforce, local municipalities have pursued reconstruction through new zoning plans. 

The disasters hit the region’s two main industries, fisheries and agriculture, extremely hard. 
Even before the 2011 disasters, Tōhoku’s local economies were struggling due to succession 
problems in these industries, as well as the demographic challenges mentioned above. The 
disasters compounded the region’s problems. The total area of tsunami-hit farmland along the 
Pacific coast was estimated to be 23,600 hectares.57 The three Tōhoku prefectures were 
particularly hit hard, with 97 percent of the total damaged farmland concentrated in Miyagi 
(15,002 hectares), Fukushima (5,923 hectares), and Iwate (1,838 hectares).58 Agriculture was hit 
hard due to the widespread destruction of irrigation and drainage facilities as well as damaged 

 
52 Yanase, “Land Readjustment and Post-Disaster Reconstruction in Japan,” 2018, p. 75. 
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56 Samuels, 3.11: Disaster and Change in Japan, 2013, p. 4. 
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farmland caused by the enormous amount of seawater inundation.59 The tsunami also caused 
similar damage to the fishing industry, with loss or damage to 25,014 fishing vessels, at a cost of 
¥1.7 trillion, and the destruction of 319 fishing ports, at a cost of some ¥8.2 trillion.60 But the 
details of this devastation show the impact it had on the region. In addition to losses to nets, 
equipment, and processing factories, the industry lost a tremendous number of boats and ports. 
Iwate lost 95 percent of its 10,522 fishing boats; Miyagi lost nearly 90 percent of the 13,570 
commercial boats registered there; and Fukushima lost more than 80 percent of its 1,068 boats.61 
Similarly, Iwate lost 98 percent of its 111 ports; Miyagi lost all of its 142 ports; and of 
Fukushima’s ten, all were lost.62 This massive loss of ships and ports was devastating, as it 
resulted in a 22-percent reduction of Japan’s total marine fishery.63 The reputational damage to 
the industry was immeasurable, as fears about radioactive contamination from the Fukushima 
nuclear power plant (not examined in this report) have led many of Japan’s neighbors to stop 
importing fishery and agricultural goods. While the industry has struggled to rebuild, often 
resorting to reinventing itself or finding new products to sell, it has been unable to sell its 
mainstay of raw fish outside of the disaster-stricken prefectures; instead, fishermen are forced to 
sell processed fish to survive.64 

The need for housing meant that many residents left their communities for other parts of their 
prefectures or Japan, compounding the outmigration trends already underway prior to 2011. And 
slow reconstruction made things worse because it meant few new jobs and uncertainty about a 
successful recovery, which prevented shopkeepers and restaurant owners from reopening their 
businesses—or starting new ones—as uncertainty remains strong about whether the community 
will have sufficient purchasing power to maintain businesses.65 One early example of this 
difficulty occurred in Kamaishi City in Iwate. Prior to the disasters, 731 businesses employed 
approximately 9,000 people; after the disasters, this was reduced to 413 businesses employing 
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4,000.66 In the first nine months after the disasters, unemployment in the three prefectures 
increased by 60 percent.67 With no work and no wages, many people were forced to leave to look 
for employment to pay their mortgages and buy basic needs. 

Because of the destruction to Tōhoku’s two main industries, priorities were placed on 
efforts to revive them as part of the recovery efforts. To revive the fisheries industry, the 
central government played a dominant role. The Ministry of Education, Culture, Sports, 
Science, and Technology (MEXT) created and subsidized a research project called the Tōhoku 
Ecosystem-Associated Marine Sciences to support the restoration and reconstruction of the 
region.68 Additionally, the Ministry of Agriculture, Forestry, and Fisheries (MAFF) created a 
Fishing Communities Plan to plan for the revival of the fishing industry in the reconstruction 
phase.69 The MAFF also proposed procedures for local municipalities to take to restore 
damaged farmland. Additionally, the central government has searched for ways to revive these 
industries while inviting new industries to the region. One method has been start-up loans. 
According to one estimate, on the first anniversary of the disaster, only seven businesses 
received restart loans from the government’s fund.70 The Ministry of Health, Labor, and 
Welfare (MHLW) stepped in and implemented various measures to move this forward. One 
method was granting ¥900,000 (about $9,000) to small- or medium-sized companies that hired 
a job-seeking disaster victim by September 30, 2012.71 Another initiative was to tap into the 
government’s employment creation fund that was designed to distribute funds to local 
municipalities that hire unemployed citizens for a limited time to create jobs and decrease 
unemployment numbers.72 

A second method used by the government has been to focus on establishing special zones 
(SZ) to draw new industries to the region. In addition to establishing the Reconstruction Agency, 
the June 2011 Basic Act on Reconstruction from the Great East Japan Earthquake enabled the 
government to establish special zones for reconstruction. In December 2011, the Law on Great 
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East Japan Earthquake Special Zones for Reconstruction was enacted. Under this, 222 affected 
local governments were designated as “special affected areas,” granted special administrative 
powers (including land use, taxation, and funding support), and required to come up with their 
own recovery/reconstruction plans to be submitted to the Reconstruction Agency to review and 
allocate funding as appropriate.73 In principle, the SZs are meant to give firms regulatory relief in 
specific areas as an enticement to locate their production in the region.74 Through this system, a 
range of measures to support reconstruction efforts are provided. Regulations and statutory 
procedures, such as eligibility requirements for public housing and granting special permits for 
certain businesses, may be eased; land use restructuring may be facilitated; a range of tax breaks 
to stimulate investment and employment may be implemented; and special grants for projects 
and interest-rate compensation for lenders may be provided.75 

With this, the prefectures were free to incorporate SZs into their recovery plans, but the 
application has not been uniform because of the control municipalities have in recovery efforts. 
Miyagi emphasized large-scale private investment with a priority on manufacturing and low-
carbon energy sources, fisheries, and small-scale agriculture.76 Iwate’s emphasis was on a more 
localized approach, with a focus on revitalizing the prefecture’s primary industries as a means to 
protect local producers against large commercial firms.77 Because the Miyagi approach allowed 
large corporations into the local market, the plan faced opposition from local residents who 
feared the SZs were giving up too much locally to large commercial firms.78 

Recovery Governance Challenges 

Project Implementation 

Responsibility for recovery efforts lay with all three levels of Japanese government: central 
government, prefectural government, and municipalities (e.g., towns, hamlets, villages, cities). 
The central government passed the Disaster Response Basic Law in 1961 for comprehensive and 
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well-planned disaster management.79 In accordance with this law, the Central Disaster 
Management Council—under the jurisdiction of the Cabinet Office—established the Basic 
Disaster Management Plan. Based on this plan, all designated government organizations and 
designated public corporations established their own Disaster Management Operation Plans, 
while each prefectural and municipal disaster management council established their individual 
Local Disaster Management Plans to reflect local circumstances.80 This results in multiple 
disaster plans that are not always shared with other relevant actors. 

In the initial recovery phase following the 2011 disasters, this caused a problem of program 
management falling under different ministries. For example, decisions on relocating communities 
to higher ground fell under multiple jurisdictions: decisions to relocate residents fell under the 
purview of the Ministry of Land, Infrastructure and Transport (MLIT); decisions to relocate 
hospitals fell under the MHLW; and decisions to relocate schools were the responsibility of the 
MEXT.81 Likewise, budgets for reconstruction grants from the central government were shared 
by these same three ministries, plus the MAFF and the Ministry of the Environment (MOE).82 
Exacerbating this problem is the fact that each project department of the central and prefectural 
governments has its own budget, disbursing its funds according to its own sectoral parameters, 
instead of a framework in which a comprehensive budget is allocated to each local government 
(based on the damage incurred) that allows it to comprehensively manage its own affairs within 
the scope of that budget.83 This gave rise to unnecessary red tape, poor communication in 
reconstruction efforts, and wasted funds. For example, while civil engineering authorities may 
be building an embankment to protect an inland area, the urban planning authorities may be 
building a town farther up a hill rather than in a low-lying area.84 The result is building an 
embankment to protect a town that no longer exists in the low-lying area. 

Inflexibility in existing laws also stymied local plans. For example, according to a 1951 
Japanese law, damaged or ruined public facilities need to be rebuilt as they were before the 
disaster.85 This, in turn, necessitated that all port facilities be restored as they were predisaster, 
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despite the complete destruction of some fishing villages or their plan to amalgamate with other 
villages. Likewise, while municipal governments can buy former residential land in areas 
designated as disaster hazard zones (DHZs), they cannot purchase industrial land.86 This has 
complicated the planning of DHZ use because, as noted below, the DHZs have become a 
patchwork of private industrial land and former residential lands. Finally, some low-lying 
municipalities that had to relocate to higher ground, like Shichigahama in Miyagi, were 
prevented from doing so due to regulations that prevented building on land that lies within an 
urbanization-restricted zone created to preserve the town’s natural beauty and ecology.87 

While there has been little to no resolution regarding the challenges presented by the 
inflexibility of existing laws, Japanese authorities have tried to resolve the issues of competing 
authorities by creating a central government body called the Reconstruction Agency. The central 
government’s June 2011 Basic Act on Reconstruction in Response to the Great East Japan 
Earthquake established this body to replace the Reconstruction Headquarters. Due to political 
infighting, the Reconstruction Agency did not begin operations until February 10, 2012.88 
Positioned under the cabinet and headed by the prime minister, the Reconstruction Agency is 
responsible for planning and coordinating all the policies and measures for reconstruction in an 
integrated manner to accelerate the reconstruction and revitalization of the disaster-stricken 
areas.89 As the central government’s control tower, it is meant to coordinate and support local 
and prefectural governments on recovery over the planned ten-year recovery period. By being a 
“one-stop” agency for the local authorities, it is meant to cut through existing regulations and 
competing ministerial authorities. It does this by supporting implementation of government 
policies, coordinating reconstruction strategy, and managing coordination of reconstruction 
strategy and initiatives among national government agencies and local governments.90 Toward 
that end, although headquartered in Tokyo, three regional bureaus for the agency were established 
in Iwate, Miyagi, and Fukushima, as well as smaller offices in specific local communities. 
Designed as the steady-state authority to manage current recovery efforts only, it is expected to 
be dissolved on March 31, 2021, when the reconstruction period is to end. 

Project Decisionmaking 

Although municipalities are responsible for recovery planning and project decisions, the 
Reconstruction Agency is responsible for administering a collection of 40 categories of grants 
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that are made for specific purposes and administered by five central government ministries and 
agencies.91 Although the central government covers 100 percent of the recovery costs, it does not 
provide block grants to municipalities. Out of the 40 eligible categories of projects, four of 
them related to rebuilding communities were heavily emphasized by municipalities: collective 
relocation, land readjustment, public housing, and strengthening disaster risk management 
functions for fishing communities.92 Criticized as an inflexible system, municipalities seeking 
reconstruction funds are forced to negotiate with the Reconstruction Agency in choosing from 
this list of 40 categories to address their local needs. Additionally, as a sign of top-down control, 
the list of programs originates from preexisting programs managed by the five powerful central 
government ministries mentioned above, which necessitated the establishment of the 
Reconstruction Agency to begin with. 

In deciding specific projects, municipalities have turned to resident input at various stages. 
Some local governments have held community workshops during concept phases of projects; in 
others farther along, residents were asked to help narrow down multiple proposals already agreed 
upon. But even in the cases where local government officials rely heavily on community input, 
many of the arguments it hears are not scientific or backed by the requisite technical knowledge. 
A separate problem has been that of consolidating opinions and reaching agreement, as friction 
often results from what the central government’s guidance allows and what local residents want.93 

One solution that is highly regarded for its community involvement relies on a combination 
of sequencing and community participation. As detailed by scholar Naomi Aoki in her 
examination of the rural town of Onagawa, community leaders instituted a multitude of 
participatory mechanisms in a sequencing fashion.94 Specifically, 

• Reconstruction Liaison Council (RLC): Composed of surviving members of the town’s 
business groups, commercial and industrial association, tourism association, fishery 
association, and the fish market buyers’ association, their job during the reconstruction 
phase was to deliberate on visions for the future of the town. They submitted proposals to 
the town mayor and assembly based on these deliberations. 

• Machizukuri Working Groups (MWGs): Established by the town government, these 
working groups were composed of private citizens and some members of the RLC. Their 
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job was to brainstorm “dream” plans for the town’s reconstruction. They submitted reports 
to the town government based on their deliberations. Since they were established after the 
RLC was established, these working groups built upon some of the proposals by the RLC. 

• Machizukuri Design Council (MDC): Established by the town government, the MDC 
was composed of the mayor and three civil engineering and urban planning experts, who 
were appointed by the mayor. Their job was to assess the feasibility of the proposals 
submitted by the MWGs and to formulate implementation plans from a technical point of 
view. The MDC reported back to the MWGs and other relevant stakeholders and 
submitted the outcomes of their deliberations to the town office. The MDC deliberations 
were open to various stakeholders in the role of observer. 

• Public Briefings: Held by town officials to sponsor more intense communication 
between the community and officials. In addition to the mayor participating and 
explaining to residents what the government could and could not do, residents were asked 
to voice their concerns and opinions. 

• Machi-Katsu: Held in parallel to these efforts, the town government established a casual 
format to educate its citizens on urban planning. Through Machi Cafes to exchange ideas 
and engage in conversations, as well as public seminars, workshops/study groups, and 
study trips to other municipalities, the Machi-katsu activities were meant to provide an 
informal venue for citizens to get together to discuss and educate themselves on issues 
regarding town planning and community building. It was designed to help build the 
necessary human capital to support its citizens, so they could participate in the 
discussions on reconstruction.95 

Through this combination, the town’s reconstruction efforts were seen as highly legitimate, 
given that the process encouraged community participation and thus significant buy-in. The 
process also was able to grant all stakeholders a voice, but through the sequencing, differentiate 
public views from the technical feasibility opinions of experts and resource concerns of local 
officials. Importantly, by equipping the public with some fundamental knowledge with which to 
deliberate urban planning, and then encouraging these citizens to deliberate their own futures, the 
process helped retain the bonds among survivors of a shrinking residential community. While it 
is unclear how many disaster-stricken municipalities in Tōhoku employed a similar combination 
of multiple mechanisms that were sequenced in a way to not waste inputs from any stakeholder, 
Onagawa provides one example of how to overcome the challenge of decentralizing reconstruction 
projects down to municipalities with no experience in such responsibilities. 

And yet, even these processes are not without challenges. Reaching consensus and rebuilding 
communities is still problematic because reaching agreement on relocating communities in 
demographic decline is difficult. And even in those communities that enjoyed extensive 
communication between governments and residents and reached consensus on recovery plans, 
many people still have left their communities. Not only has the compensation residents have 
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received for selling their land (located in the DHZs) not enough to buy new land for rebuilding, 
the length of time reconstruction plans are projected to take has led many residents to leave. One 
scholar found a direct correlation between the length of a reconstruction program and migration 
out of a community.96 Accordingly, the larger the scale of a recovery program, the larger the 
decrease in population. Individuals decide to voluntarily relocate out of their former communities 
because of a need to sustain their livelihoods as quickly as possible. 

Municipal-Level Challenges 

Because municipalities were to take the lead in recovery, the available resources and 
socioeconomic conditions of the area and residents meant that each municipality took a different 
approach to reconstruction, with varying degrees of success.97 Municipalities ran into two 
significant problems. The first was that many were not capable of designing and developing 
recovery plans because they lacked the necessary manpower (addressed above). The second 
problem was the challenge of reaching consensus on recovery plans (addressed above). Included 
in these plans have been projects that generally contain three components: seawalls, raising 
lower-lying land, and group relocation to higher land.98 Research has questioned the value of 
putting too much stock into physical versus social infrastructure.99 Municipalities have found 
themselves stalemated over how to design communities to be resilient against future disasters but 
take into consideration the communities themselves, including current demographic realities and 
predisaster lifestyle continuity.  

To understand why this has proven difficult, it is necessary to understand the framework in 
which municipalities work. As part of the central government’s responsibility for setting broad 
recovery guidelines, MLIT proposed—based on the recommendation of the Japan Civil 
Engineering Society—the concept of designating for two levels of tsunamis when determining 
tsunami protections.100 A Level-One, or L1 tsunami, is caused by a magnitude-8 earthquake and 
is estimated to occur once every ten to 100 years. A Level-Two, or L2 tsunami, is caused by a 
magnitude-9 earthquake or above, which occurs very infrequently, estimated at once every 500 
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to 1,000 years. These tsunamis are so severe that they are expected to overspill levees. Based on 
this designation, the Central Disaster Management Council recommended that reconstruction 
policies formulated by municipalities should include breakwaters and seawall embankments 
along the coast to protect lives and property against an L1 tsunami.101 For an L2 tsunami, 
expected to overspill levees, the government suggested a combination of structural and 
nonstructural measures that include land use and building regulations to account for the risks of 
inundation—land readjustment/raising, parallel embankment construction, and embankment-
raising efforts. This included the establishment of DHZs because areas vulnerable to L2 tsunamis 
are expected to cause flooding at 2 meters or more.102 Because such areas are vulnerable and at 
high risk of destruction, the government restricted them from being used for residential purposes 
or other vulnerable land uses, like hospitals or schools. Instead, the residential areas had to be 
moved to higher ground or farther inland. 

To determine vulnerable areas, the MLIT conducted a “Survey on Reconstruction Methods 
for the Tsunami-Affected Areas” for 62 municipalities and dispatched experts and consultants 
specializing in urban planning to provide land use recommendations that would suit the 
situations in their respective cities/towns.103 Based on the results of the computer simulations that 
showed which areas were vulnerable to L1 or L2 tsunamis, prefectures and municipalities could 
act. First, because prefectural governments are responsible for coastline management, the 
prefectures set the height of individual sea embankments. This makes them responsible for 
calculating the required heights to protect against L1 tsunamis. But for the sake of simplicity, 
prefectures decided embankments within each coastal region would be built at the same height, 
without considering the actual conditions of the coast (e.g., mouth of a bay versus inner parts of a 
bay) or the expected population or density of buildings lying behind these embankments.104 The 
municipalities had to develop and execute reconstruction plans based on central government 
guidelines and the results of the simulations and wall heights set by the prefectures. Once a 
municipality completes its individual recovery plan, it negotiates with the Reconstruction 
Agency to obtain the requisite funding, as discussed above. The Reconstruction Agency 
coordinates with the five ministries (MEXT, MHLW, MAFF, MLIT, MOE) that evaluate the 
proposed projects to decide how much to allocate to the municipality. 
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Because much of this relies on municipalities preparing detailed land use plans, developing 
reconstruction strategies and project designs for combining public housing, hazard protections, 
and community relocation and land adjustments, there arose differences over how to redesign 
destroyed communities to account for their safety, retain their sense of community and predisaster 
lifestyles, and address demographic realities. These have proven to be large obstacles, particularly 
so for communities that had to protect themselves against L2 tsunamis. 

Among the many other complex development issues facing municipalities, one of the most 
challenging issues has been reaching decisions on restoration of fishing ports, determination of 
seawall heights and locations, and finding new uses for devastated lands that have been 
redesignated as DHZs.105 With a view toward safety against future tsunamis, many local 
governments are focused on turning the DHZs into parks or tourism sites, keeping fisheries and 
fish processing in these areas, and moving the residents to higher ground.106 But decisions on 
scaling down public infrastructure and amalgamating destroyed communities into a more 
compact form to account for demographic shrinkage are often resisted by people who want to 
return to the way things were. If residents move to the hillsides and their former residential areas 
are transformed into shops, warehouses, parks, or storage sheds closer to the water, questions are 
raised about the value of separating residents from their livelihoods. This became particularly 
acute for communities where plans separated residents from major traffic axes and transportation 
networks, placing a particularly large burden on elderly residents who depend on access to these 
networks and cannot drive themselves.107 If older residents are allowed to stay closer to shore, so 
as to reduce the distances from residences to fishing port facilities, the construction of high 
embankments can have a similar negative impact. High seawalls separate the residents from the 
sea. Many communities are opposed to unwanted new infrastructure that could dramatically alter 
their lives, despite possibly being safer. 

Both options place strain on local residents wanting to maintain their predisaster quality of 
life and industry and thus the livelihoods of the community. Local fishermen, for example, were 
worried that living farther from shore would decrease their ability to monitor their facilities and 
nets, leaving them vulnerable to theft and poaching.108 Furthermore, while developing DHZs into 
public parks, for example, is smart from a disaster protection standpoint, the municipalities will 
be responsible for maintenance and operational costs after they are completed. Given the 
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shrinking population of these communities, this adds a large fixed cost to the budgets of these 
municipalities that are expected to shrink. 

Communication 

As noted above, the responsibility for recovery efforts lay with all levels of Japanese 
government. At the highest level, the central government was responsible for recovery financing 
and setting the overall parameters for recovery planning. The next level down is the prefectures. 
While the disasters affected multiple prefectures, the three hardest hit were Iwate, Miyagi, and 
Fukushima. The prefectural governments were responsible for planning hazard mitigation and 
supporting individual municipalities within their prefecture. Shortly after the earthquake, these 
three prefectures established their own reconstruction bureaus and recovery advisory committees, 
and initiated plans to gather input from municipalities on reconstruction policies and project 
proposals.109 Iwate and Miyagi completed recovery plans by October 2011, with Fukushima 
completing its plan by December 2011. At the lowest level are municipalities, which were 
responsible for the planning of specific projects and implementing the recovery work. Most 
municipalities established advisory committees, integrated national and prefectural reconstruction 
concepts into plans, and involved citizens in the planning process. The pace of planning varied 
considerably across municipalities, with some announcing recovery plans within two months of 
the earthquake. Citizen involvement in planning also varied, with most localities sharing 
information and collecting citizen input through surveys, workshops, and committees (examined 
above).110 

On April 11, 2011, the central government established the Reconstruction Design Council to 
develop a national recovery and reconstruction outlook for the region, with the responsibility of 
creating overarching principles to guide the recovery process. The council, an advisory panel to 
the central government, consisted of 15 leading intellectuals from different academic disciplines. 
On June 25, the council released its final report containing reconstruction guidelines. Entitled 
Towards Reconstruction—Hope Beyond the Disaster, the report was meant to feed into the 
central government’s national recovery plan. Under seven broad principles for reconstruction, 
the report laid a heavy emphasis on community-driven reconstruction—and the bonds within 
these communities—recognizing the Tōhoku region’s endogenous potential as the foundation for 
a successful, technologically and socially innovative recovery.111 On June 24, one day before the 
council released its report, the government passed the Basic Act on Reconstruction in Response 
to the Great East Japan Earthquake, indicating it was transitioning from a response phase to 
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primarily a recovery phase.112 Incorporating the recommendations of the Council, the Act 
contained a heavy focus on community bonds and solidarity, identifying local communities as 
the main drivers of reconstruction. This set the basic policy for reconstruction and authorized the 
establishment of the government’s reconstruction headquarters in the prime minister’s office. 

Based on the act, on July 29, the Reconstruction Headquarters issued its Basic Guidelines for 
Reconstruction in Response to the Great East Japan Earthquake.113 Meant to constitute a 
blueprint for the government and other actors in the recovery process, it clarified the role of the 
central government so as to enable municipalities to develop their own recovery plans.114 The 
basic concept was that the main administrative actors were to be local municipalities. The central 
government’s role was to provide these municipalities with the necessary support on finance, 
human resources, and know-how. The recovery period envisioned was ten years, with the first 
five years (FY 2011–2015) designated as a “concentrated reconstruction period” to focus on 
physical reconstruction, and the latter five years (FY 2016–2020) designated as a “reconstruction 
and revitalization period” to focus on growth and development.115 The estimated budget for these 
first years would be at least ¥19 trillion (approximately $174 billion), with the full ten-year 
estimate being approximately ¥23 trillion (approximately $210 billion).116 This five-year estimate 
was later increased to ¥25 trillion in 2013 and ¥26.3 trillion in 2015.117 Accordingly, the full  
ten-year estimate also increased to ¥28.2 trillion and ¥32 trillion.118 

Property Ownership and Land-Tenure Records 

Like other countries, recovery projects that required land were an opportunity for corruption. 
As candidate sites for relocating residential areas became known, private speculators bought 
land, preempting local government land acquisition.119 But because municipalities must purchase 
land at appraised values, and usually cannot outbid private actors, the moves by private 
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115 Government of Japan, Reconstruction Agency, Basic Policy for Reconstruction from the Great East Japan 

Earthquake, 2011, p. 3. 
116 Government of Japan, Reconstruction Agency, Basic Policy for Reconstruction from the Great East Japan 

Earthquake, 2011, p. 5. 
117 Akimoto, “The Problems of Plan-Making,” 2018, p. 29. 
118 Iuchi and Olshansky, “Revisiting Tohoku’s 5-Year Recovery,” 2018, p. 93. 
119 Miyake, “Post-Disaster Reconstruction in Iwate and New Planning Challenges in Japan,” 2014, p. 247. 
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speculators caused land prices to increase as much as tenfold.120 Similarly, projects were often 
captured by politicians as a means to boost the economy through public works and oversized 
infrastructure projects.121 One of the biggest challenges that remains problematic today is the 
limitations local governments face when wanting to develop land designated as a DHZ, as 
explained above. Only the lots that were used as residential areas before the disasters can be 
purchased by the government.122 The caveat, however, is that the government can only do this if 
it purchases the land from the owner. When an area is deemed to be a DHZ, the people living in 
that zone are eligible to receive government aid to relocate to a residential site in a safer location 
and have their land purchased by the local government to develop as a DHZ.123 But when owners 
cannot be found, this process becomes difficult. 

This is because registration of land ownership is not compulsory in Japan. For those who do 
so, an owner registers his/her property to the Regional Legal Affairs Bureau, which generally 
keeps records of ownership electronically.124 Thus, for most people who registered their property 
that was damaged or destroyed by the disasters, they can prove their ownership and thus be 
eligible for funds by contacting the bureau and requesting a copy. Not all of these records are 
stored electronically, however. In some cases, the bureau keeps only paper ownership records.125 
And many official records and land registers were lost in the tsunami, with some boundaries 
becoming unclear as a result of subsidence.126 In these cases, the Ministry of Justice can provide 
a record of ownership if owners are unable to obtain proof of ownership. To do so, owners must 
submit to a series of necessary formalities required by the Real Property Registration Law. 

For those who did not register their property, and died, a separate problem arises that has 
bedeviled recovery efforts. One estimate says more than a tenth of Japan’s landmass, an area the 
size of Holland, has no up-to-date record of ownership.127 If an original owner dies, and the 
survivors never transfer the title, the local records continue to list the deceased person as owner. 
This makes any descendant of that original owner legally eligible to inherit that land. This, in 
turn, makes it difficult for local authorities to purchase the land because of the difficulty in 
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locating all eligible owners.128 When abandoned private buildings are on plots of land designated 
as DHZ, industries or governments that wish to build on that land must find the owners or living 
relatives of the owners. But securing that land becomes difficult if they cannot find the owner, or 
if multiple people are eligible owners. As one renewable energy firm discovered when it sought 
to build a solar panel factory on an abandoned plot, acquiring land can become complicated 
should multiple people share legal claim to ownership.129 This forces costly searches for all 
owners and negotiations among multiple parties who, despite being related, do not know each 
other. Without finding owners, governments cannot purchase the land, leaving that land vacant. 
Compounding this problem is the fact that lots that were used as parking lots or for commercial 
or industrial uses cannot be purchased. These two problems combined result in a patchwork 
tapestry of DHZs, unconnected and scattered across large swaths of land. This is problematic 
because communities will face problems with land use efficiency and costs of managing and 
maintaining this patchwork of DHZ-designated land. Cognizant of these problems, the 
government planned on introducing legislation to make it easier to carry out public works on 
vacant land when it is difficult to determine ownership.130 In the meantime, Japan is still struggling 
with the difficulties associated with land rights. The default solution has been patience. 

The Importance of History and a Disaster Culture 
As countries build back better from previous disasters, and prepare themselves for future 

ones, the focus should never be on infrastructure alone. The most important thing the Japan case 
teaches us is the need to learn from history and create a disaster culture that expects potential 
annual meteorological events to cause damage. 

Japan is a country subject to a range of natural disasters. Whether it be typhoons, earthquakes, 
or tsunamis, the country has accepted the fact that natural disasters occur and bring destruction. 
In modern times alone, since the Meiji Restoration in 1868, Japan has encountered numerous 
large-scale disasters. This includes Typhoon Isewan in September 1959, which killed 5,098; the 
Hanshin-Awaji Earthquake on January 17, 1995, which killed 6,437; and the Sanriku Earthquake 
that struck on June 15, 1896, and killed approximately 22,000.131 The greatest disaster in recent 
times was the Great Kantō Earthquake on September 1, 1923, which killed approximately 
105,000 people.132 
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These disasters, while costly and deadly, are important to building resiliency because they 
create lessons for survivors to better prepare for the next one. Japan is serious about this, and its 
scientists look deep into Japan’s geological past as part of this learning process. In its report on 
lessons learned from the 2011 disasters, the government’s Central Disaster Management Council 
drew a conclusion that Japan had failed in its ability to envision an earthquake and tsunami of the 
magnitude of 2011 because of previous limitations on basing assumptions about earthquakes and 
tsunamis on those experienced over the past several hundred years.133 Instead, the report argues 
on the need to look as far back as a thousand years ago to lessons learned from other past 
earthquakes to glean important insights for future modeling. Among those suggested, the report 
lists the 869 Jōgan Earthquake, the Keichō Sanriku Earthquake of 1611, and the Enpō-Bōsō 
Earthquake of 1677.134 Through this longer look into history, Japan extends the geological 
record, both temporally and spatially, in order to refine the recurrence interval of large events, as 
well as the extent of their impact.135 This, in turn, helps the government make better hazard 
assumptions to prepare for the future and improve disaster preparedness and mitigation.136 In 
other words, this knowledge drives future planning rather than simply responding to the current 
disaster. 

At the same time, deeper research disseminated widely throughout Japan helps improve 
resiliency by building a disaster culture among the people. One major lesson learned from 
Japan’s history with disasters is that structural improvements alone are insufficient. As the 
government’s report on lessons learned from 2011 emphasized, “Residents need to be educated 
not to excessively rely on such measures as construction of coastal protection facilities.”137 Japan 
has learned that disasters will frequently happen, but there will always be infrequent disasters 
that are larger than expected and go beyond what structural improvements can handle. The best 
example that demonstrates this is the tsunami breakwater in Kamaishi City. Listed in the 
Guinness Book of World Records as the deepest tsunami breakwater at 63 meters, it took 
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30 years to complete at a cost of ¥120 billion.138 Yet, even this massive structure could not 
protect Kamaishi from the 2011 tsunami. This is not the first time that history showed that 
massive structural improvements alone will never be enough. This lesson, reinforced every time 
a large-scale disaster strikes, strengthens the recognition that nonstructural measures are needed 
to prepare for and mitigate against disasters. This means better urban planning, land use 
management, disaster preparedness, and evacuation plans. Transmitting this history through 
education, in turn, facilitates a highly resilient disaster culture among the people.139 Japanese are 
educated about disasters from a young age, but even in this environment, the lesson learned is 
that continued vigilance is important to survive major disasters. The government’s final report 
states that disaster education/learning should be conducted at home, in schools, within 
communities, in workplaces, and so forth, with an emphasis on the preciousness of life and the 
importance of living, and should provide each person with an ability to obtain information, make 
judgments and decisions, and take actions so as to be able to survive major disasters.140 

Conclusions and Key Findings 
Japan’s experience with the March 2011 disasters is an ongoing lesson in how even a 

developed country copes with recovery and reconstruction. As this case study has shown, 
Japanese officials continue to confront several issues that officials in Puerto Rico are beginning 
to face. While the examples are not intended as direct comparisons, the general lessons provide 
valuable insight. Based on these insights, below are seven considerations for Puerto Rico. 

1. All guidelines and policies coming from the central government and executed by the 
prefectural and local municipalities maintained a community-centered focus in the 
recovery so as to prevent the loss of community bonds. 

The establishment of COR3 is an important step in simplifying the process for local 
municipalities. As recovery efforts continue, and projects increase in number and scope, 
COR3 needs to ensure clarity in delineating the roles and responsibilities of the local 
governments, the commonwealth, and the federal government. This is particularly 
necessary when multiple actors are involved across multiple levels of government. 
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2. Evenly distributing responsibilities and workload by actively engaging local 
governments and residents helped contribute to recovery plans that were specific 
to the municipality and had buy-in by local residents. 

Empower local-level authorities to execute and meet local-level needs. Assistance by 
experts at the commonwealth level should be provided should municipalities not have the 
capacity to create/execute recovery plans on their own. 

3. Open and transparent information sharing was key to successful planning and 
implementation, not only within given levels but also between different levels. 

Ensure regular communication between officials and residents. Share not only basic 
information and specific details of recovery plans but create opportunities to educate the 
public. Occasional local events with residents are not sufficient. COR3 should strive to 
have an easily understandable website detailing completed work; work begun; contracted 
projects; projected end dates; and desirable outcomes. Municipalities should conduct 
regular sessions with communities to update them on details of work in their communities 
and use these as an opportunity for feedback from residents. Likewise, both central- and 
municipality-level governments should create programs to educate citizens on projects 
and issues critical to the island’s recovery on a frequent basis. 

4. Recovery planning at the municipal level used extensive participatory methods and 
integrated the views of experts with survivors, making the process more effective 
and increasing compliance. 

In deciding recovery projects, adopt a sequenced participatory process for residents that 
includes collaboration with professionals and experts. This needs to go beyond large 
public hearings and workshops. Establishing small resident-only working groups in 
municipalities, which discuss needs and compile desired projects, is a first step. These 
need to be coupled with parallel working groups or boards of experts responsible for 
determining the technical and economic feasibility of these desired projects, once the 
resident-only working groups complete their work. 

5. To rectify the manpower shortfall, officials utilized a scheme run by the central 
government to “donate” skilled officials from other parts of the country. 

Utilize manpower-sharing agreements with municipalities on the continental United 
States. Begin with the sister cities of San Juan: Jacksonville, Florida; Killeen, Texas; and 
Honolulu, Hawaii. Like Puerto Rico, these cities all experience similar annual 
meteorological events that carry the potential for disaster. The manpower-sharing 
agreements would establish a system by which they can aid each other in times of need, 
beyond goods and resources. It could involve experts from one’s government or specially 
contracted skilled labor from one’s district. The objective would be to secure guarantees 
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for the rapid deployment of expertise and skilled labor should a catastrophic event 
devastate an entire community. 

6. To rebuild the regional economy, affected local governments were designated as 
“special zones” to give firms regulatory relief as an enticement to come to the 
region. 

Establish special economic zones to provide economic incentives for both old and new 
industries to locate their functions in Puerto Rico as a means to boost the island’s 
economy and give local residents jobs. 

7. Japan looks backward at the historical record to help build back better, and the 
lessons learned from this reinforces Japan’s “disaster resilience culture.” 

Given the expectation that Puerto Rico will continue to suffer from hurricanes that could 
bring the same level of destruction as Hurricane Maria, it is important to create a disaster-
resilient culture. To do so, Puerto Rico scientists and officials should look at historical 
records for past events in Puerto Rico to learn lessons that could inform the current 
recovery process. This could include written records as well as oral traditions. A focus of 
Puerto Rico’s education curriculum should be disaster response, including disaster 
mitigation, survivability methods, and the importance of abiding by government warnings 
of pending hurricanes. 
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Appendix C. New Zealand: Christchurch Earthquake (2011) 

Overview 

Only a few months after a 7.1-magnitude earthquake struck New Zealand’s Canterbury 
Region in September 2010, a 6.3-magnitude earthquake followed with the epicenter just a few 
kilometers southeast of Christchurch city.1 There were 185 recorded fatalities and thousands of 
associated injuries recorded following the February 22, 2011, earthquake. The sequence of 
earthquakes affected over 460,000 people.2 The timing of the 2011 earthquake, having struck 
midday, and location (six kilometers from the central business district), led to far more 
consequential effects than the 2010 earthquake or any other associated aftershocks. Christchurch’s 
infrastructure faced heavy damage, including to 1,021 km of roads, 51 km of water supply 
mains, and over 500 km of the sewage system.3 New Zealand declared their first-ever state of 
emergency immediately after the 2011 earthquake on the morning of February 23.4 The New 
Zealand Parliament wasted little time and worked quickly to implement the Canterbury 
Earthquake Recovery Act (CER Act). The CER Act went into effect in April, establishing the 
Canterbury Earthquake Recovery Authority (CERA) with wide authority as a central coordinator 
for the recovery efforts. 

The Canterbury region faced extensive damage across housing, public infrastructure and 
services, and other facets of the economy. Roughly 100,000 homes were either destroyed or 
deemed in irreparable condition and needed to be demolished, with another 100,000 sustaining 
damage.5 Over 90 percent of greater Christchurch had suffered some damage as a result of the 
series of quakes since 2010. Repairs and rebuilding costs were estimated at NZD$20 billion after 
the 2011 earthquake, compared with NZD$5 billion from the September 2010 event.6 Following 
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the 2011 earthquake, the government of New Zealand had estimated associated rebuilding costs 
anywhere from USD$7 billion–USD$12 billion, but in the years following, the estimate jumped 
to around USD$34 billion.7 

The immediate response forces were comprised mainly of the city’s dedicated emergency 
services. There was also significant help contributed by the New Zealand Defense Forces 
(NZDF), who were already positioned in the area for a training exercise.8 Navy personnel also 
contributed by providing meals and accommodation.9 

The bulk of the response and recovery efforts was handled domestically, with a number of 
New Zealand–based international development NGOs and local organizations aiding in the 
ongoing response and recovery efforts.10 New Zealand also accepted the help of over 600 rescue 
workers and disaster specialists from several neighboring and allied countries.11 Australian 
efforts were the most prominent of the international partners, and included police and medical 
personnel.12 

Table C.1. Summary of Christchurch Earthquake’s Impact and Damage 

Item Statistic 

Date of main disaster February 22, 2011 

Magnitude  6.3 

Number of fatalities 185 

Number of injured persons 3,129a 

Number of affected persons 460,000 (2010 and 2011 quakes)b 

Number of houses damaged or destroyed 200,000c 

Estimated cost of recovery  ~$34 billion (initially estimated ~$7 billion–$12 billion USD)d 
a New Zealand Parliament, “Social Effects of Canterbury Earthquakes,” 2014. 
b APEC Human Resources Development Working Group, “Building Natural Disaster Response Capacity,” 2013. 
c Mamula-Seadon and McLean, “Response and Early Recovery Following 4 September 2010 and 22 February 
2011 Canterbury Earthquakes,” 2015. 
d Mamula-Seadon and McLean, “Response and Early Recovery Following 4 September 2010 and 22 February 
2011 Canterbury Earthquakes,” 2015. 
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Figure C.1. Christchurch Earthquake, 2011 

 

SOURCE: USAID, “USCG Humanitarian Assistance to New Zealand for the Earthquake,” ReliefWeb, February 25, 
2011. 
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Charting a Pathway to Recovery 

Restoration/Recovery 

The day following the earthquake, the Director of Civil Defence took the reins, in place of 

the role of National Controller. This decision was made in part because of the need for a strong 

central leader with recognized authority, and it was believed the Director of Civil Defence was 

the right person for the job in this national emergency. The Christchurch City and Canterbury 

civil defense organizations came together and operated a Christchurch response center. Other 

support agencies were located in alternative spots around the city.13 In less urban areas, to 

include the surrounding suburbs that were badly affected, local community groups and 

authorities rose to action. Volunteers through organizations, such as the Student Army, offered 

personal assistance to those in need.14 In the immediate aftermath of the disaster, urban search-

and-rescue operations and rubble removal, which was supplemented by the aid of international 

partners, became the primary focus. Aside from these operations, overall critical needs of the 

population such as shelter, food, and water were well met by response efforts. 

In 2010, just after the first earthquake, the Department of the Prime Minister and Cabinet 

(DPMC) created the Canterbury Earthquake Recovery Policy (CERP) with 20 staff seconded 

from government departments to work on the regulatory and legal issues around earthquake 

responses. CERP was formulated just a few months prior to the 2011 earthquakes, but that brief 

experience was helpful in setting up CERA.15 As noted above, CERA was established following 

the 2011 earthquake, its existence spanning from March 2011 until its disestablishment in April 

2016. CERA was a stand-alone agency with its own legislation and responsible minister. The 

establishment of CERA granted wide authority to ministers in the recovery, allowing broad 

powers in amending legislation and pushing action.16 Officially, CERA was part of the DPMC. 

CERA’s eventual disestablishment came amid some controversy for not living up to public 

expectations, although this was not the official cause of the disestablishment because CERA was 

implemented initially with an expiration set after five years.17 

CERA was created as a recovery agency along the lines of a traditional hierarchy similar to 

other governmental departments in New Zealand. The chief executive was placed in a “tier 1” 
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position in the organizational pyramid, followed by “tier 2” leaders who were managers of each 

business group.18 The structure consisted of seven business groups: economic recovery; 

community well-being; infrastructure; demolitions; strategy, planning, and policy; 

communications and engagement; and corporate services.19 Initially, CERA had only six 

members of staff on secondment from other governmental departments, but quickly grew in 

size.20 Many remained at CERA temporarily for weeks or months, ultimately returning to their 

home agencies, but some transferred to employment with CERA. In June of 2011, the former 

chief executive of Orion became the head of CERA, with a little over 100 staff composed of 

CERA-specific staff, contract labors, and secondees. The nature of having short-term staff with 

efforts focused toward developing a recovery plan possibly hampered the planning for the 

following stages of CERA operations.21 

During the recovery, there was not always a clear entity responsible for restoring the 

damaged environment. For example, in waste management, CERA and the Christchurch City 

Council divided the management responsibilities because no organization was in charge of 

overseeing the entirety of the process.22 Generally, emergency works such as demolition and silt 

clearance for urban search-and-rescue efforts were the responsibility of the central government 

funds and the Civil Defence department. In the recovery phrase, insurance typically paid for 

debris removal and related activities. Commercial properties were covered both by the 

Earthquake Commission (EQC), the national insurer, and private insurers.23 The EQC typically 

covers the first $100,000 in damage. 

In the immediate aftermath of the Christchurch earthquakes, safety and security proved to be 

a major concern, including the need to identify safe buildings in which to reside.24 

Telecommunications emerged as one of the largest issues; the cell phone system was inoperable 

or overloaded during the critical first phase.25 The failures were identified as degraded 

telecommunications infrastructure, but the more resounding issue, according to the Auditor-

General’s report, was poor coordination between CERA and other agencies. Local partners 

reportedly felt left out of the process as the central government took on a leading prominent role. 

In addition to the concerning degradation of physical communications, the resulting problems 

highlighted a lack of a common operational picture to support the overall effort. Components 
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working out of separate buildings, lack of training and experience in emergency operations, and 

staff changing shifts too frequently proved to be contributing factors. The incorporation of 

liaisons and pre-exercise planning are recommendations that might be considered in the future.26 

Additional lessons emerged around planning for other critical lifelines, such as poor planning 

that led to water system damage and toxic leaks during the disaster. The necessity of having up-

to-date information on lifeline status was underscored as crucial for lifeline restoration. These 

lessons regarding critical infrastructure damage emphasized the importance of having thorough 

evaluations of critical infrastructure, to include pipe systems, roads, and other key points in order 

to properly pre-position for a disaster. Food, shelter, and financial support through the 

coordinated effort played a major part in the recovery process. The coordination of grants under 

the New Zealand Trade and Enterprise agency provided the opportunity for exporters to give 

reassurances to partners in order to operate and continue to meet financial obligations. A critical 

fuel customer list was developed for priority access to ensure response efforts were not 

compromised.27 

Preparedness 

While New Zealand certainly suffered from some predisaster inefficiencies and vulnerabilities 

not fit to withstand the sequence of earthquakes, it was relatively strongly pre-positioned. For 

example, electricity was restored just five hours after the earthquake, with roughly 90 percent 

of customers’ power restored within ten days. Orion, a commercial company, had invested in 

mitigating vulnerabilities to the grid. This created a strong pre-position, as well as huge cost 

savings to the company.28 However, infrastructure and building vulnerabilities became clear with 

the collapse and destruction of several buildings in Christchurch’s central business district, 

leading to the majority of fatalities. Even though efforts had been pursued to build up to code, it 

was clear that structures were not built to the necessary degree of resiliency to withstand an 

earthquake with a nearby epicenter and high magnitude. 

Following the 2010 earthquake, the government of New Zealand identified issues with 

numerous buildings and recognized the need to fix and improve procedures for building 

evaluations. The New Zealand Society for Earthquake Engineering had reported on a number of 

issues, including a lack of consistent skill sets in evaluation team members, though only some of 

the reported issues were identified prior to the 2011 earthquake.29 After the earthquakes had struck, 

a large number of assessments were done that built out the inventory and data management system. 

While this would not necessarily be considered a predisaster vulnerability, having a robust 
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inventory management process in place predisaster would undoubtedly help facilitate a faster and 

more effective recovery. Postdisaster investments in mapping and cataloging property were made 

that set the groundwork for a strong property management system. Many practices and programs, 

such as SCIRT (discussed below) have proven instrumental in a successful rebuild of 

infrastructure and laying the foundation for stronger resiliency in the case of future events. These 

steps taken after the earthquakes certainly fit the “build back better” model in the recovery 

efforts. They will continue to aid in improving communication about infrastructure projects 

during the rebuild, while serving as lynchpins in building back a more resilient Christchurch. 

While still actively involved in the Christchurch rebuild, New Zealand has also made continued 

efforts to update recovery planning, recently with updates to the Civil Defence and Emergency 

Management recovery doctrine in 2016. 

The next two sections discuss both supply-chain management and recovery governance good 

practices, and cautionary tales from the 2011 Christchurch earthquake. While this appendix 

draws on the experiences in Christchurch, we also found some good practices implemented 

during the Kaikoura earthquake in 2016, as well as the experiences of nearby Australia, 

particularly in Queensland and Victoria, which are also included. 

Supply-Chain Management Challenges 

Workforce Deficits/Shortfalls: The Government Took Initiatives to Attract Skilled Labor 
and Support Local Businesses 

In New Zealand, the scale of the recovery in Christchurch meant skilled labor was in high 

demand. Special immigration and visa provisions were introduced to enable temporary labor to 

be brought in, particularly in the building trades. Following the 2011 earthquake, New Zealand 

estimated a need for an additional 30,000–50,000 skilled workers—mostly in construction and 

engineering, but also in fields such as information technology.30 

To deal with these workforce shortages, the government launched the Canterbury Skill 
Shortage List to help attract labor domestically and from abroad. Often it was advertised to 

workers as guaranteed security for skilled construction workers, while also emphasizing the 

opportunity to be involved in interesting projects.31 The government placed a heavy emphasis on 

building up the domestic skilled labor force for the future, seeing overseas labor as less attractive 

for the longer-term development of the country.32 Imported labor was not necessarily familiar 

with the standards required (by the building code, as well as in health and safety), which added a 
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heavy burden to on-site supervision. Overall, subcontractors in Christchurch experienced 

challenges in resource shortages because of the increased demand for the workforce, which led 

to competitive skill acquisition.33 

One success story for labor is a program called the Wage Subsidy Scheme, which allowed 

employees to continue to be paid and, according to one official, was absolutely critical and 

should be considered a good practice.34 The government’s financial assistance package to small 

businesses enabled them to retain and pay staff even though production was low or negligible. 

Other programs, such as the offer to buy properties in the designated red zone, helped keep the 

economy afloat.35 
A downside to the entry of an outside labor force is that this influx placed pressure on 

an already stretched housing market. Rents were raised significantly, by 30 percent.36 The 

government chose to avoid building temporary workers’ camps because of the social problems 

they would likely perpetuate. Instead, new hotels were constructed. 

Taking stock of lessons from the Christchurch recovery effort, during the Kaikoura 

earthquake in New Zealand a few years later in November 2016, a consortium of cafes and 

restaurants formed in anticipation of an influx of migrant workers from China, Ireland, and the 

Philippines. The local government of Kaikoura contracted with this consortium, which kept the 

workers fed (and according to one former official, out of the pubs), and provided steady support 

to local businesses.37 

In summary, New Zealand dealt with the workforce challenges in the following manner: 

• Recruitment of workers: Launching the Canterbury Skills Shortage List to attract 

workers from inside and outside of New Zealand. 

• Housing of workers: Building new hotels—this was a lasting way to improve the 

economy and avoided social impacts problems associated with work camps. 

• Keeping the economy afloat: The Wage Subsidy Scheme allowed employees to continue 

to be paid, and the property buy-back program in the red zone worked very well. 

• Supporting local businesses: A consortium of restaurants formed, supported by the 

central government, to both support the workforce and provide steady support to local 

businesses. 
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Delays/Bottlenecks in the Movement, Storage, and Delivery of Supplies: The Key Was a 
Strong Approach to Public-Private Partnership 

In New Zealand, the Christchurch infrastructure rebuild saw the successful use of a large-

scale public-private partnership (PPP), known as SCIRT, to manage reconstruction of roads, 

water reticulation, and wastewater. SCIRT was a consortium of commercial companies that 

worked together to rebuild the critical infrastructure including pipelines, grids, and bridges. 

According to one expert, SCIRT was excellent at pushing out information to the public about 

specific issues, for example, when key roads would be closed and for how long.38 The profit/loss 

risk was shared and backed by the government (e.g., CERA, Christchurch City Council, and the 

New Zealand Transport Agency). Five companies were responsible for the design, infrastructure 

repair, and reconstruction work. The formal alliance began in September 2011, with an anticipated 

five-year program. The model has been used again to rebuild damaged transportation routes in 

Kaikoura following the 2016 earthquake.39 

In summary, the main point is for lifeline sectors to work together as a consortium to execute 

relief and recovery projects, with backing by government. In New Zealand, the SCIRT 

partnership was a model that worked both in the Christchurch earthquake of 2011 and the 

Kaikoura earthquake in 2016. 

Recovery Governance Challenges 

Paucity of Property Ownership/ Land-Tenure Records: Interactive Tools Proved Useful 

The experience in New Zealand provides examples of how to digitalize archives and property 

ownership. The government created tools for locating property and determining value to help 

with eventual insurance. However, the government’s resources were limited, and personnel were 

overwhelmed. Skilled volunteers built an open data map using crowdsourcing via the Ushahidi 

platform that was initially used in Haiti.40 This interface worked to crowdsource known damage, 

closures, and needed supplies, and served a critical purpose of immediate information sharing.41 

These online tools were instrumental in providing real-time information to local volunteers 

during periods of degraded communications following the earthquakes.42 In addition, New 

Zealand’s use of tools such as My Property, now called My Land Zone, allowed residents to 

check not only the zoning of their property, but also the technical category of the land, which 
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defined how well it was expected to perform in future earthquakes, and the foundation type 

required for new construction.43 

In addition to My Property/My Land Zone, the Forward Works Viewer tool was able to map 

and display current and planned rebuild work. The tool focused on showing work at street level, 

and was freely available, online, to all stakeholders.44 A similar tool would be helpful in Puerto 

Rico as attempts are made to align the ongoing projects and communicate progress. This 

essential service gave agencies and other public- and private-sector users an opportunity to 

follow horizontal infrastructure repair, planned buildings, and other construction.45 Viewers 

could also manage and view projects as time went on, which provided opportunities for 

collaboration. 

Moreover, Red Zones and the Crown/CERA land buyback were interesting practices and 

similar to the flood zone maps that FEMA has developed in Puerto Rico. In New Zealand, CERA 

obtained voluntary sale or purchase agreements for 95 percent of the land in the red zone. 

However, this kind of practice may not be feasible in Puerto Rico because of the financial 

situation and lack of availability of land property titles.46 

In summary, New Zealand produced some useful tools that allow residents to check on the 

zoning of their property. My Property/My Land Zone and the Forward Works Viewer tool 

allowed residents to access previously unknown details about their houses and land, which 

included how well both were expected to perform during an earthquake. This type of interactive 

tool is a model for Puerto Rico to consider. 

Project Implementation: Both Good Practices and Cautionary Tales Are Apparent with 
CERA’s Governance Structure	

The CCDU within CERA was announced by Minister Gerry Brownlee in April 2012 and 

directed to prepare a final Christchurch Central Recovery Plan, including a blueprint plan within 

100 days, which it did. The CCDU led the implementation of the plan, which involved funding, 

land acquisition, demolitions and site clearance, decisions on all development proposals, and 

reconstruction management. The government’s approach has been to fund 13 “anchor projects” 

to catalyze private investments.47 CERA spent about NZD$914 million on the anchor projects, 

which included acquiring the necessary land in the central city. CCDU was effective in leading 

the work to create the blueprint for the central city. It managed some projects effectively, but 
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most projects fell behind schedule, and CCDU was slow to take an overall program approach to 

managing its central city projects.48 

CERA and its subordinate CCDU were overseen by a board of advisers (mayors and 

representatives from Environment Canterbury), which was not necessarily viewed as 

independent. When CERA was created, the organization recruited experts from within the 

government and elsewhere, but according to one expert, did not take full advantage of its ability 

to reach into the home organizations for collaboration purposes within the existing organic 

networks. According to one interviewee, CERA was a government entity pumped up on steroids 

rather than a true coordination platform.49 

Somewhat behind the scenes, an organization called the Community Forum was operating 

quietly, steadily, and with great utility, according to a former official.50 The purpose of the 

forum, a statutory advisory body set up under Section 6 of the CER Act, was to provide 

information and advice to the Minister for Canterbury Earthquake Recovery and CERA’s chief 

executive on the operation of the CER Act. The minister and CERA’s chief executive were 

required to consider that advice when making decisions about earthquake recovery.51 The forum 

was set up by the CER Act and operated between June 2011 and April 2016. Some 40 members 

were part of the forum at its inception, with around 20 members in later years. They applied or 

were nominated to this role. 

All forum members were active in a diverse range of nongovernmental or business 

organizations in greater Christchurch. Some came from the Canterbury Communities’ 

Earthquake Recovery Network (CanCERN, a key network of residents’ associations), Te 

Rūnanga o Ngāi Tahu (the local iwi52), a range of ethnic and new immigrant groups and refugee 

support groups. There were members from disability groups, sporting organizations, business 

communities (including the Canterbury Employers’ Chamber of Commerce), as well as the real 

estate, property development, retail, hospitality, and horticulture industries. There were people 

from organizations representing children and young people, the education sector, the arts, 

environment, and sustainability fields; as well as professional engineers, all with a variety of 

community connections.53 
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Forum members met every two weeks and came to the meeting with information from the 

community. They had the privilege of seeing policy as it was being made, and as options were 

discussed. Members of the forum were all volunteers. They gave hundreds of hours to the work 

of the forum, spending time in meetings and even more time reading documents beforehand. The 

demands on the two chairs of the forum were extensive. However, forum members considered 

that their voluntary status allowed them to give independent, relevant, high-quality advice. As 

volunteers, they could challenge one another, CERA officials, and others presenting to the 

forum. The forum developed its own operational memorandum of understanding, in which one 

key feature was an agreement that once a chair was appointed, that person became the only 

source of public announcements about the work of the forum and the advice it was giving to 

decisionmakers. A critical aspect of the forum’s success would be that it had the trust of the 

minister. Over the five years of the forum, it was reported that no divisive or contradictory 

comment was made in opposition to the chair, and not one piece of confidential information was 

leaked.54 However, a recommendation for the future is to give some thought to how the people 

needed on a forum can maintain their “representative role” within their sectors and to support 

them in doing so. As one forum member states, 

We came here expecting to represent our communities, and in a sense we did. 
But we moved to representing our city and our regions. Very seldom did we end 
up going back to our community to talk to them and say, ‘What do you think?’ 
Because, frankly, we couldn’t.55 

The forum operated under the radar. When the minister made an announcement about 

recovery policy, he seldom mentioned receiving advice from the forum. Some forum members 

considered that by doing this, the minister protected them from criticism that might otherwise 

have been directed at them individually or as a group. According to one member, the most 

important thing was to have provided the advice, not to have it acknowledged publicly.56 The 

forum was an alternative to setting up an independent board of advisers to CERA and was 

chosen deliberately to provide advice to the highest political levels. In one former official’s 

views, too many high-level people were expressing opinions that were not coordinated, and what 

was needed was a “local voice” backed by expertise to advise the government.57 

According to one senior official, CERA’s board should have functioned like a wartime 

cabinet in the sense that when there was disagreement, the parties should have gone “behind the 
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bike shed” with the prime minister and sorted out their disagreements.58 The Prime Minister 

delegated this role to Minister Brownlee. According to one former senior official, CERA’s 

biggest problem was that it was an agency of the central government but located in Christchurch, 

unable to perform its role effectively.59 

CERA was divided into sectors, not dissimilar to FEMA’s operations in Puerto Rico. 

Unfortunately, according to several experts, the sectors operated in silos, which led to issues 

falling through the cracks, creating an environment of blame attribution and heightened levels of 

stress. It would have been better, according to some experts, to have established disaster response 

platforms comprised of representatives of the various government departments and the private 

sector.60 

Another key lesson from the Christchurch earthquake was the need to review staffing and 

expertise thoroughly at each phase of the recovery effort and as requirements change. CERA had 

some issues here, and as result, became a “catchall” agency for pretty much any issue, which 

meant its role became less clear as the recovery progressed into reconstruction.61 According to 

one official, CERA was supposed to be set up as a policy and strategy organization and was not 

supposed to focus on implementation. But very early on, CERA was asked to take on 

implementation tasks, including overseeing the knockdown and rebuild of much of the city. In 

hindsight, according to one official close to these issues, CERA should have been thinking about 

an exit strategy from the very beginning. It should have been talking about and planning for 

transition, including how projects are set up and working with community representatives to 

empower it to take over these projects.62 

At the project level, an innovative approach in Christchurch was the Re-START Mall, which 

showed how one high-profile project could serve as a symbol for the broader recovery effort. 

The mall consisted of shipping containers and opened on October 29, 2011. The Re-START 

container mall brand in Christchurch closed on Sunday, April 30, 2017, but the temporary 

solution became an internationally famous icon and symbol of postearthquake Christchurch 

innovation that lasted five and a half years. Re-START was completely constructed in under six 

months and opened at a time when most of the downtown area was still completely inaccessible 

due to the danger of falling masonry from heavily damaged skyscrapers. Anchored by 
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Christchurch’s only surviving department store, Ballantynes, the mall launched with 29 stores 

and a cafe all built out of shipping containers, making it one of the world’s only pop-up malls.63 

Figure C.2. Re-START Mall 

	
SOURCE: Jocelyn Kinghorn, “Cashel Mall on a Walk Around Christchurch,” November 24, 2013; photos, Jennifer 

Moroney, New Zealand. 

In summary, the establishment of an independent, expert-level, community-based advisory 

board with direct access to key policymakers in government was viewed as successful and 

impactful, though was largely kept behind the scenes. Raising the profile of this community 

forum could have undermined its usefulness as quiet advisers but also could have raised the 

community’s confidence in CERA. It is worth weighing the options of both approaches in Puerto 

Rico’s context. Moreover, according to the experts, CERA did not effectively serve as a platform 

to coordinate the response by working with the local authorities, but rather sat over the local 

authorities, thus essentially diminishing community involvement. Particular attention should be 

given both to staffing for the right phase of the disaster and planning an exit strategy that could 

effectively transfer management of key projects to the local level. 

Communications Shortfalls and Transparency: Some Critical Surveys and Subsequent 
Programs Greatly Helped to Improve Communications, Which Had Been Problematic 

There were complaints about how CERA handled communications, especially as the CER 

Act granted wide authorities and new powers that threatened local control. CERA was criticized 

for its approach to communication both horizontally (engagement across the various levels of 

government) and vertically (government to community).64 CERA was criticized for the lack of 

involvement of key local partners from the planning to implementation process.	According to 

one official, CERA’s messages had a positive spin, and purposely so. Not to deceive the 
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community of course, but rather because it was important for someone to be keeping a positive 

outlook in the midst of so much negativity. Moreover, “The Year of the Rebuild” as a slogan was 

not helpful, as this created an expectation that everything would be finished by the end of the 

year, which of course was not possible.65 

In terms of government communications at various levels, the recovery effort in Christchurch 

was expected to be a cooperative effort between central government and the city council. But the 

city council and its communities felt they should be leading recovery planning and projects with 

the central government in support, particularly since this was the usual practice in prior disasters. 

However, given the scale of investment by central government, they were always going to take a 

prominent role in decisionmaking to safeguard their interests. This difference of opinion caused 

friction at the political level and among officials. 

This friction initially decreased when the community was asked to “share an idea” to shape 

the rebuild. This project, aimed to involve and engage the people of Christchurch in gathering 

together thoughts and hopes for the city’s future and rebuild, included a two-day community 

exposition in Christchurch in May 2011. Indeed, this engaging, online crowdsourcing tool 

delivered outstanding results: During the six-week consultation, 21 percent of Christchurch’s 

population participated, generating an astounding 106,000 ideas.66 This approach heightened 

community expectations to unrealistic levels with an expectation that central government would 

fund their ideas. Nevertheless, the Share an Idea initiative has been awarded numerous 

international prizes for both its inventiveness and its openness in responding to a crisis situation. 

In 2011, Share an Idea was voted “unanimous overall winner” of the Netherlands-based Co-

creation Association’s Co-creation Award, lauded by the chairman of the jury as “an inspiring 

example of co-creation,” first because it allowed people to put forward their views through a 

variety of media, and second because it constructed a sense of community in addition to 

forming aspirations for the city’s rebuild. Share an Idea has thus been recognized for its 

originality and creativity, as well as for the extent of community consultation that it achieved.67 

Irrespective of the structure and roles involved in the recovery process, engagement with the 

affected community is critical. The government/recovery authority should have a clear 

communications plan that invites partnership engagements. Communications must be open and 

two-way, preferably conducted in a direct way rather than by a remote broadcast, and it should 

use every channel available. According to a former official, “In Christchurch we found the 

saying ‘doing it with them rather than to them’ became very appropriate.” It is too easy to 

inadvertently miss out on including critical partners in any communications plans such as 
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indigenous communities or disabled persons. It is self-evident that a sound recovery plan, and 

having a strong mandate for it, should precede community engagement. A good engagement/ 

communication process requires considerable capacity and communications, but communications 

is often seen as an afterthought to planning rather than being integral to the process.68 The 

communications plan must not only target the local community members and businesses, but 

also the private and philanthropic sectors. 

A good practice for New Zealand was the use of Community Well-Being Surveys to identify 

specific community needs. The survey was a longitudinal study commissioned by CERA and 

conducted between August and October 2012. According to one expert in the field, this survey 

was fantastic. It was quite influential in helping to shine a light and identify solutions to 

extremely important problems, such as psychosocial issues. It also spurred the creation of the 

residential advisory service and residential buy-back program.69 Randomly selected residents of 

greater Christchurch were asked to self-complete question-and-answer surveys either online or in 

hard copy, with a total of 2,381 people responding. This periodic survey, conducted every six 

months until the end of 2014, was undertaken to gauge progress in the social and psychological 

space. It was well received by the community and when used in conjunction with mapping, 

helped identify areas with specific trends and needs that could then be addressed by a tailored 

activity.70 The well-being survey helped to identify shortfalls in the current approach to the 

recovery effort and highlighted the lack of psychosocial support to the community. Four years 

later in 2015, CERA created the Community in Mind program to oversee the psychosocial 

recovery aspects of the earthquake.71 This program offers counseling to affected citizens and has 

been reported as a good practice. In addition, the EQ Learning website of the Ministry of Civil 

Defence and Emergency Management contains a variety of learning platforms for sharing 

recovery tools, insights, and information to better equip leaders, communities, and those directly 

involved in recovering from a disaster.72 

Drawing from other nearby good practices in Australia, the government and the Queensland 

Reconstruction Authority (QldRA) were able to conduct a “Rapid Early Recovery and Bottom-

up Long-Term Needs Assessment” using a multipronged approach. This helped the QldRA and 

national authorities create a robust and holistic recovery and reconstruction plan. The needs 

assessment had a number of key features, including a rapid and elaborate assessment of early 

recovery needs that enabled a quick activation of institutional arrangements and financial 

instruments for early recovery. It was complemented by the creation of a GIS-based housing 
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damage database and an “interactive map” that was made accessible to the public through the 

QldRA website. The interactive map became the most-accessed page on the QldRA website, 

demonstrating that this resource has been widely accepted for its utility.73 

Overall, the New Zealand Controller Auditor-General’s report concluded that while CERA 

was making considerable attempts to communicate its approach and progress to the public, the 

authority was less than effective at public engagement. CERA spent much of its time “talking at” 

rather than “talking to” and listening to public concerns and ideas. CERA needed to show the 

“behind the scenes” work, communicate realistic time lines, spend less time focusing on the 

ministers and more time on the local communities, according to the report.74 

The QldRA identified several “Community-Driven Development Design Principles” that are 

worth considering as good practices: 

• Make investments responsive to informed demand. 

• Build participatory mechanisms for community control and stakeholder involvement. 

• Invest in capacity building of community-based organizations. 

• Facilitate community access to information. 

• Develop simple rules and strong incentives supported by monitoring and evaluation. 

• Establish an enabling environment through institutional and policy reform. 

• Maintain flexibility in design of arrangements. Allow systems to evolve and provide 

direct feedback loops from community on program performance. 

• Design for scaling up and invest in an exit strategy.75 

In November 2018, there was a symposium held on the Christchurch earthquake recovery 

effort that drew an impressive list of speakers with direct involvement in the response effort.76 

One of the speakers presented a framework for good communications that supports a strong  

co-design approach: 

• Inform: Provide balanced information. 

• Consult: Obtain feedback from the community. 

• Involve: Work directly with the community. 

• Collaborate: Partner with the community on all decisions. 

 
73

 World Bank Group, Queensland Recovery and Reconstruction in the Aftermath of the 2010/2011 Flood Events 
and Cyclone Yasi, 2011, p. 16. 

74 Government of New Zealand, Controller and Auditor-General’s Report, Canterbury Earthquake Recovery 
Authority, 2017. 

75
 World Bank Group, Queensland Recovery and Reconstruction in the Aftermath of the 2010/2011 Flood Events 

and Cyclone Yasi, 2011, p. 47. 

76
 “Canterbury Earthquakes Symposium,” November 29–30, 2018, Program Description, EQ Recovery Learning, 

webpage, undated. 



  110 

• Empower: Place final decisions in the hands of the community.77 

In summary, while CERA was criticized for its ability to communicate both vertically and 

horizontally during the recovery effort, CERA and the central government did implement some 

useful programs that are worth considering in Puerto Rico: 

• The Share an Idea program and expo helped to engage the community directly in the 

recovery projects, though fell short in terms of delivery as very few (if any) of the 

proposals were implemented. If Puerto Rico seeks to involve the community at the 

project level, which is advisable, it will be important to temper expectations. 

• Community Well-Being Surveys were shown to be extremely valuable in Christchurch 

and served as a reliable longitudinal data set given that they were administered every six 
months over five years. 

• The Community in Mind program was able to offer counseling to affected citizens. This 

aspect of the program has been reported as a good practice that Puerto Rico might 

consider. 

• In Queensland, Australia, the GIS-based housing damage database and its interactive map 

became the most-accessed page on the QldRA website and was considered highly useful. 

Municipal-Level Frictions/Resistance Over Resettlements Caused Distress to 
Homeowners and the Plan Was Not Communicated Effectively by the Government 

Friction between the central government and the city council worsened when CERA created 

the “residential red zone” to deal with the houses seriously damaged by liquefaction and ground 

movement, and it was considered that the cost of remediating the land to an acceptable level for 

rebuilding homes was beyond the resources available. Some early decisions about the future of 

residential areas, such as the red zoning of areas, were announced through the media before all 

property owners had been contacted and informed about the decisions. This caused distress to 

some homeowners.78 The government bought the properties in the zone, forcing residents to 

relocate, frequently to locations some distance from their neighborhood. The land has been 

vacant since 2012 and only now is consideration being given to its future use and development as 

community facilities. One former official noted that 

there is a need for decision-makers to understand the elements of the recovery 
process as it applies to the affected community at all levels and the relationships 
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between elements to help find the critical path (the sequence that will have the 
greatest impact in short term and long term).79 

In summary, the experts argue strongly that in recovery situations, it is imperative to avoid 

permanent relocation of residents and communities except in rare instances and only with the full 

participation of residents.80 

Measuring Progress and Effectiveness: There Are Good Practices to Consider, 
Including the Value for Money Framework 

International practice has shown that a clear and well-articulated performance management 

framework is one of the most effective means for a public entity to be transparent and accountable 

for its performance. With the increasing frequency of disasters worldwide, the effort to create a 

robust regime for measuring progress and the impact of reconstruction programs has received 

much attention. In the Christchurch earthquake, according to the Controller Auditor-General’s 

report, one of the major issues of the recovery effort was the government’s inability to evaluate 

and articulate its progress.81 CERA was striving to measure inputs (e.g., money obligated) rather 

than outcomes (e.g., effects achieved). A more effective approach would be to develop and then 

implement a logical framework from the outset of the recovery. At a basic level, such a 

framework should include 

• project-level objectives that are SMART (specific, measurable, achievable, results-

oriented and time-bound, ensuring objectives are in the “manageable interest” of the 

recovery authority)82 

• indicators/measures linked to the objectives to track progress and identify milestones 

• good data collection practices  

• objective, analytic support to measure progress and effectiveness 

• a transparent approach to communicating the results to government stakeholders and the 

public on a regular basis. 

The QldRA in Australia produced some useful approaches to measuring progress and 

communicating the results to a variety of stakeholders.83 These include the Value for Money 
(VfM) framework (discussed below); the Results framework, which lays out monitoring and 

evaluation plans, data collection instruments, and indicator value-determination methodologies 
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for all program/project level and intermediate outcomes; and several good practices from 

international organizations including the United Nations’ Recovery Needs Assessment, which is 

a bottom-up approach to recovery with significant input from the community. 

During Cyclone Debbie (2017) in Queensland, the government utilized the VfM framework, 

which incorporates a risk-based approach for mitigating challenges and planning an assessment 

of capacity of agencies delivering reconstruction projects. VfM-based reconstruction strategy is 

based on four guiding principles that guide program and project selection, activities, and 

outcomes: 

• rebuilding people’s lives 

• restoring economic activity 

• delivering benefits quickly and responsibly 

• ensuring value for money in terms of cost. 

VfM is considered not just in terms of how a project will affect the local vicinity, but also its 

wider application, including project-level impacts across many sectors and the overall net 

increase in public value. 

The process through which an intervention has an impact on public value is a good place to 

start thinking about how value for money can be achieved. The framework encourages the use of 

a “logic map” and consideration of the following five attributes: 

• Context refers to the problems the proposal aims to address. 

• Inputs refers to the resources required to deliver the project—typically including things 

such as staff, engineers, consultants, materials, land. 

• Outputs refers to the tangible deliverables of the project—typically including issues such 

as roads, railways, and stations, built or maintained. 

• Outcomes refers to the short- and medium-term results of the project that may affect 

public value. 

• Impacts refers to the longer-term effects of the project on the well-being of the public—

the wider public value attributable to the project.84 

This framework was cited in the New Zealand Auditor General’s report as something the 

government ought to consider in the future to ensure projects are tracked effectively and results 

are transparent to the public. 

Another dimension to the evaluation is understanding that the response and recovery phases 

are different and often blurred. It is important to define the key priorities of the recovery phase 

but also to keep the objectives of the response phase firmly in mind, especially in relation to 

vulnerable people. The government should not only be judged on how quickly the recovery 

strategy is implemented, but also on the continued response effort. For example, CERA’s 
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Recovery Strategy did not include a psychosocial and community domain, which in one senior 

official’s view, was a mistake. CERA’s leadership was pressured to announce and then 

implement the recovery strategy quickly, which drove them to overlook the vulnerable 

population throughout the recovery phase. 

Measuring recovery progress is challenging. Ideally, activities in each of the thematic areas 

(which in New Zealand’s case were social, economic, built and natural) would have goals and 

milestones against which progress can be measured. Completion dates become very important 

for people. The communities rightly get irritated when dates slip and the level of irritation 

increases markedly when explanations and communication are poor.85 Regardless of the model, 

the important point is for those organizations responsible for recovery to have in place a credible 

approach to assessment, monitoring, and evaluation of the recovery and reconstruction efforts 

that directly informs decisionmaking at the project level, with links to strategic level objectives, 

and supports informative communication with the public. 

In summary, frameworks for evaluating progress and effectiveness at the project level are 

essential for informing decisionmaking. New Zealand’s CERA did not utilize a credible 

framework in the recovery phases, but Australia did. Because the transition from the response to 

recovery phases is often blurred, it is important to have a broad framework in place that can 

evaluate both phases, especially in relation to vulnerable people. 

• The framework used should be a main point of reference for conversations with the 

community about how the recovery effort is going. A credible framework, measuring 

primarily at the project level but also connecting to strategic level indicators, is a good 

practice for Puerto Rico to consider. 

• The Value for Money framework used by the QldRA is a model to consider. It is rigorous, 

but also relatively easy to understand. 

Establishing a Steady-State Authority to Manage Future Recoveries: Strong Recovery 
Doctrine Is a Must-Have as a Basis for Effective Recovery Planning 

New Zealand’s CDEM relied upon recovery doctrine (i.e., the director’s guidelines) initially 

drafted in 2002 to guide the response efforts. The CDEM Amendment Act of 2016 strengthened 

planning for recovery. According to the former CDEM director, it was critically important to 

have enduring doctrine in place that everyone recognized as authoritative and understood well 

prior to the Christchurch earthquake.86 The changes to the CDEM Act of 2002 amended the 

definition of civil defense emergency management to make it clear that planning activities 

include recovery. Local authorities as a whole (not just the parts with CDEM responsibilities for 
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an event) must plan for recovery. The recovery doctrine lays out broad principles for officials to 

consider but also explains that progress is not always seen in the “built” environment first—other 

indicators such as psychosocial factors are also important (and discussed below under the 

communications section).87 Successful recovery recognizes that both communities and 

individuals have a wide and variable range of needs and that recovery is only successful where 

all are addressed in a coordinated way, because it is a process that lasts for months but may 

extend for years and possibly decades. 

The recovery doctrine in New Zealand specifies roles and responsibilities between ministers, 

agencies (civil servants), local government councils, and any new/temporary organizations (i.e., 

recovery authorities). It connects critical service to the welfare of the population and makes early 

decisions and prioritizes. Very importantly, the doctrine provides a framework for thinking about 

disasters at a strategic level. The framework encompasses the community and four environments: 

social, economic, natural, and built.88 In one official’s views, the framework must be linked to 

the highest-level strategy. Objectives must be informed by issues the public cares about. 

Milestones and overall project objectives must be transparent about delays. 

Clarity around roles, responsibilities, and structures for managing the response to recovery is 

critical to success. The New Zealand CDEM doctrine is a model to consider. 

In Australia, in the states of Victoria and Queensland, local disaster recovery planning 

committees were created following recent disasters. These committees have been strong 

examples of state and national support systems that helped build local capacity to carry forward 

the rebuilding processes over time.89 

In summary, in New Zealand the presence of credible, up-to-date recovery doctrine that 

clearly outlines the roles and responsibilities of key stakeholders, and which was accepted by all 

key government agencies, was a big plus. The recovery doctrine lays out broad principles but 

also explains that progress is seen in both the “built” environment and in the demonstration of 

improvement in psychosocial factors. But while the enduring recovery doctrine clearly 

emphasizes the many dimensions of the recovery, CERA’s recovery plan did not initially address 

psychosocial factors. This was addressed later with the “Community in Mind” program. This is a 

lesson for Puerto Rico—to address all of the dimensions in the early stages of planning. Finally, 

Puerto Rico should also ensure that there is higher-level and enduring recovery doctrine in place 

that will guide each subsequent recovery plan in the future. 
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Christchurch Earthquake Symposium Results 

As noted above, key lessons for the Christchurch earthquake presented in November 2018 

produced some interesting takeaways that mainly apply to good governance practices, as follows: 

• Reconstruct quickly, but not too hastily; leave plenty of time for community input (this 

links to good communications). 

• Enhance existing systems to promote information flow and collaboration; do not create 

new ones (links to both communications and project implementation). 

• Increase local capacity and empower local governments to implement recovery actions 

(links to project implementation). 

The symposium also produced specific feedback for CERA that ties to planning for future 

recovery efforts: 

• Planning and acting should be done simultaneously. 

• Explicitly budget for the costs of communications and planning; and revise budgets, 

plans, and approaches over time. 

• Emphasize data management, communications, transparency, and accountability. 

• Avoid permanent relocation of residents and communities, except in rare instances and 

only with the full participation of residents.90 

Further, the symposium presenters suggested ways to build and improve collaborative 

networks to promote better governance practices, which include the following: 

• Create conditions to bring teams together to build collective capacity to learn about 

problems and generate solutions. 

• Recognize that while goals are sometimes in conflict among stakeholders, success is the 

realization of collective action and capacity to change. 

• Allow goals and objectives to be revisited as part of the analysis. 

• Engage in joint learning and deliberation with the community to promote joint problem 

solving.91 

Conclusions and Key Lessons 
This case study focused extensively on the Christchurch earthquake of 2011, but also drew in 

a limited way upon relevant takeaways from the experience in the Kaikoura, New Zealand, 

earthquake of 2016 and from the efforts in Queensland and Victoria to improve resiliency 

following Cyclones Yasi and Debbie. The cases offer some ideas for the government of Puerto 

Rico to consider in its recovery effort. They are not offered as specific recommendations because 

they would need to be considered more in depth and in the context of the current implementation 
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efforts in Puerto Rico in all relevant sectors. Still, with these caveats in mind, New Zealand in 

particular offers up some relevant and innovative ideas for the recovery effort. 

Supply Chain 

• Recruitment of workers: Launching the Canterbury Skills Shortage List to attract 

workers from inside and outside of New Zealand. 

• Housing of workers: Building new hotels—this was a lasting way to improve the 

economy and avoided social impacts/problems associated with work camps. 

• Keeping the economy afloat: The Wage Subsidy Scheme allowed employees to continue 

to be paid and the property buy-back program in the red zone worked very well. 

• Supporting local businesses: A consortium of restaurants formed, supported by the 

central government, to both support the workforce and provide steady support to local 

businesses. 

• Bolstering partnerships with the private sector: The SCIRT public-private partnership 

was a model that worked both in the Christchurch earthquake of 2011 and the Kaikoura 
earthquake in 2016. 

Governance 

• Applying interactive tools: The My Property/My Land Zone instrument allowed 

residents to digitally access previously unknown details about their houses and land, 

which included how well both were expected to perform during an earthquake. This type 

of interactive tool is a model for Puerto Rico to consider. 

• Energizing community engagements: The establishment of an independent, expert-

level, community-based advisory board called the Community Forum was a great and 

quiet success. Raising the profile of this community forum could have undermined its 

usefulness as quiet advisers but also could have raised the community’s confidence in 

CERA. It is worth weighing the options of both approaches in Puerto Rico. 

• Tracking project implementation: The Share an Idea program and expo helped to 

engage the community directly in the recovery projects, though fell short in terms of 

delivery as very few (if any) of the proposals were implemented. If Puerto Rico seeks to 

involve the community at the project level, which is advisable, it will be important to 

temper expectations. 

• Surveying attitudinal trends: Community Well-Being Surveys were shown to be 

extremely valuable in Christchurch and served as a reliable longitudinal data set, given 

that they were administered every six months over five years and directly informed 

decisionmaking in addressing key shortfalls. 

• Addressing the psycho-social dimensions of community recoveries: CERA’s recovery 

plan did not initially address psychosocial factors. This was addressed later with the 

Community in Mind program. This is a lesson for Puerto Rico—to address all of the 

dimensions in the early stages. 

• Mapping disaster impacts: In Queensland, Australia, the GIS-based housing damage 

database and its interactive map became the most-accessed page on the QldRA website 

and was considered highly useful. 
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• Developing performance measures: The Value for Money framework used by the 

Queensland Reconstruction Authority is a model to consider. It is rigorous, but also 

relatively easy to understand. Regardless of the framework chosen, it should be referenced 

in conversations within government and with the community to understand progress and 

impediments. A credible framework, measuring primarily at the project level but also 

connecting to strategic-level indicators, is a good practice for Puerto Rico to consider. 

• Preparing for the next disaster: Puerto Rico should also ensure that there is higher-

level and enduring recovery doctrine in place, such as in New Zealand, that will guide 

each subsequent recovery plan in the future. 
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Appendix D. Philippines: Typhoon Haiyan (2013) 

Overview 
The island nation of the Philippines is one of the most disaster-prone countries in the world. 

The Philippines is situated along the “Ring of Fire” in one of its most seismically active zones. It 

faces continuous threats to citizens, property, and infrastructure from typhoons, earthquakes, 

landslides, and volcanoes, with 565 natural disasters occurring since 1990 killing 

70,000 Filipinos—as well as human-induced disasters in the form of conflict against rebels in the 

southern islands. Typhoons are the most destructive; an average of 20 tropical cyclones enter the 

waters around the Philippines each year, with eight to nine of them making landfall on average, 

and five causing extensive damage and loss of life.1 

Also domestically known in the Philippines as “Yolanda,” Super-Typhoon Haiyan was the 

twenty-third tropical storm to strike the Philippines in 2013.2 It was one of the strongest ever 

recorded and the most powerful at the time ever to make landfall in a populated area. Haiyan 

made its first landfall at approximately 4:40 a.m. local time in Eastern Samar on November 8, 

2013, traveled northwest across the center of the archipelago, and exited Philippine territory in 

the early afternoon the following day (see Figure D.1). It crossed the country with one-minute 

sustained wind speeds reaching 195 mph, ten-minute sustained wind speeds up to 180 mph, and 

gusts as high as 235 mph.3 Unlike previous typhoons, Haiyan struck the Philippines at near peak 

strength, which was followed by an unanticipated storm surge with a maximum inundation of 

about 23 feet.4 While subsequent events have rivaled Haiyan’s storm strength, the impact 

rendered Haiyan the deadliest and one of the most crippling natural disasters in the country’s 

history.5 It should be noted that when Haiyan struck, the government of the Philippines (GoP) 

was also responding to two recent disasters, one man-made and the other natural: the conflict in 

Zamboango and the Bohol earthquake (see below). 

 

1
 World Bank Group, GFDRR, “Philippines,” webpage, undated a; Center for Excellence in Disaster Management 

and Humanitarian Assistance (CFE-DM), Philippines: Disaster Management Reference Handbook, Joint Base Pearl 

Harbor-Hickam, Hawaii, March 2018, p. 20. 

2
 Government of the Republic of the Philippines, National Disaster Risk Reduction and Management Council 

(NDRRMC), “Final Report re Effects of Yolanda (Haiyan),” November 6–9, 2013, p. 2. 

3
 U.S. National Oceanic and Atmospheric Administration, “Typhoon 31W Haiyan ADT History Listing,” NOAA 

Satellite and Information, November 3, 2013. 

4
 Eric Holthaus, “Super Typhoon Haiyan, One of the Strongest Storms Ever Seen, Hit the Philippines with Record 

Force,” Quartz, November 7, 2013. 

5
 Since Typhoon Haiyan, numerous natural disasters have affected the Philippines—most notably, Typhoon 

Meranti. 
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Figure D.1. Path and Impact of Typhoon Haiyan/Yolanda, Philippines, November 8, 2013 

 
SOURCE: Isabel Makhoul, “Recovery and Return After Typhoon Haiyan/Yolanda: Environmental Displacement in the 

Philippines,” in Francois Gemenne, Pauline Brucker, and Dina Ionesco (eds.), The State of Environmental Migration 
2014: A Review of 2013, Grand-Saconnex, Switzerland: International Organization for Migration, 2014, p. 15. 

The results were devastating in terms of lives lost, people displaced, infrastructure damaged 

or destroyed, and economic capacity wiped out (see Table D.1). According to the government’s 

PDNA, Typhoon Haiyan affected nine Regions: IV-A, IV-B, V, VI, VII, VIII, X, XI, and 

CARAGA.6 This included 44 provinces, 591 municipalities (or Local Government Units, or 

LGUs), 12,139 barangays (or villages, the smallest administrative government district in the 

Philippines), and 57 cities.7 The affected population was concentrated in six of those regions.8 

According to the Philippine National Disaster Risk Reduction and Management Council 

(NDRRMC), 93 percent of the 16 million affected persons came from three regions: 

Region VI—Western Vasayas (25 percent), Region VII—Central Vasayas (37 percent), and 

Region VIII—Eastern Vasayas (31 percent).9 The same NDRRMC report stated that 94 percent 

of deaths, 91 percent of injured persons, and 95 percent of missing persons were located in 

Region VIII. Tacloban, the main city in this region, sustained the worst damage and was the 

focal point of the Haiyan response and recovery. 
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8
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like FEMA and other U.S. Department of Homeland Security Offices, the regions themselves are not represented 

formally in government, but serve as an administrative convenience for certain national security purposes. 

9
 Government of the Republic of the Philippines, NDRRMC, “Final Report re Effects of Yolanda (Haiyan),” 2013, 
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Table D.1. Summary of Typhoon Haiyan’s Impact and Damage 

Item Statistic 

Storm category 5—Super Typhoon 

Wind speed  Sustained (10 min): 180 mph 

Sustained (1 min): 190 mph 

Max: 235 mph 

Storm surge (max) 7 m (23 ft) 

Number of fatalities 6,300 

Number of injured persons 28,700 

Number of affected persons 16 million 

Number of persons serviced in emergency shelters and 

evacuation centers 

1.1 million 

Number of houses damaged or destroyed 1.1 million 

Total economic losses $3.3 billion USD 

Total cost of damage $9.6 billion USD 

NOTE: Figures for this table were reported by the Government of the Republic of the Philippines, Post Disaster Needs 
Assessment—Yolanda, 2014; and World Bank Group, GFDRR, Typhoon Yolanda Ongoing Recovery, May 2015.  

Response to Typhoon Haiyan 

The storm overwhelmed the national and local governments’ ability to respond and provide 

emergency relief to affected populations. As a result, the government drew not only from its own 

resources, but also relied heavily on the support of foreign nations—especially their militaries—

as well as national and international NGOs, corporations, consultants, and academic advisers. 

Among these, some of the largest contributors were the militaries of the United States, Japan, 

Australia, South Korea; foreign government aid organizations like USAID and several national 

Disaster Assistance Response Teams (DARTs); and international organizations like the UN, 

World Bank, International Red Cross, and Catholic Relief Services.10 A number of other 

countries made financial contributions, provided humanitarian assistance in the form of relief 

flights, which brought much-needed humanitarian aid into the country, and other logistical 

support to emergency response organizations. By March 2014, international partners pledged 

nearly $480 million USD in relief to the Philippines; including up to $60 billion USD in cash and 

$413 billion in noncash assets.11 

Foreign and domestic militaries were particularly instrumental in the first phases of the 

response. They opened ports and airfields, transported emergency relief supplies to stricken 

areas, and provided lines of communication in the early period after the storm. After the UN 
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declared the situation in Haiyan a Level 3 disaster (the first natural disaster to receive that 

designation), 22 foreign militaries deployed forces to provide immediate assistance. At its peak, 

the U.S. relief effort, called Operation Damayan, deployed 66 military aircraft, 12 naval vessels, 

and over 1,000 military personnel directly to affected areas.12 Elements of the 31st Marine 

Expeditionary Unit from Okinawa and the USS George Washington naval task force formed 

Joint Task Force 505, which coordinated and executed U.S. emergency response efforts jointly 

with the Armed Forces of the Philippines. JTF 505 assistance involved clearing roads and debris, 

importing heavy engineering and construction equipment, transporting aid workers, emergency 

relief supplies, and evacuating over 21,000 people from hazardous areas to emergency shelters 

and aid centers.13 By 2014, the United States committed approximately $91 million to Haiyan 

response and recovery.14 

The Philippines’ domestic response began before the storm made landfall. The GoP activated 

the national and regional DRRM councils, mechanisms that coordinate emergency response 

efforts among the various departments and agencies with response mandates. They issued alerts to 

the public, including some evacuation notices, identified evacuation centers; and the Department 

of Health (DOH) prepositioned drugs, medicine, medical supplies, and other essential relief 

materials.15 The Armed Forces of the Philippines (AFP) and Philippine National Police (PNP), as 

well as firefighters and available EMT units, were mobilized and made preparation to lead 

search-and-rescue (SAR) and other emergency relief operations once the storm passed.16 

The existing response plan involved over 40 government entities, each with specific mandates 

for postdisaster emergency response contingencies.17 In addition to the NDRRMC, the Office of 

Civil Defense (OCD) and the Department of Social Welfare and Development (DSWD) were the 

primary vehicles for running the national response efforts.18 The immediate priority was to 

reopen access to the province of Leyte, and specifically Tacloban City, which was not only one 

of the areas worst hit by the storm, but also an important logistics hub for the Philippines in both 

steady-state and contingency response and recovery operations.19 

Provincial and local leadership assumed the role of postdisaster normalization during the 

response. In affected areas, public officials were heavily entrenched in the response, as many had 
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lost their own homes, family members, and offices.20 Public officials in Leyte, for example, 

“conducted an inventory of the province’s heavy equipment, mapped routes for this equipment, 

and gave clearance for immediate deployment [of aid and relief services] after the typhoon in 

anticipation of losing telecommunications.”21 There was little to no critical infrastructure intact 

in affected regions, including public facilities and government buildings, to run administrative 

operations from during the response.22 In some cases, public officials from nonaffected regions 

were flown into the affected areas to provide much-needed governance support until the local 

officials were in a position to fully perform their duties. 

The private sector and organizations like the Philippine Disaster Resilience Foundation 

(PDRF) and League of Corporate Foundations (LCF) also played significant roles in both the 

response and recovery efforts after Haiyan. PDRF is the country’s private-sector consortium and 

coordinator affiliated with the UN’s Connecting Businesses Initiative. Among its many 

contributions, PDRF facilitated the restoration of critical services and infrastructure, such as 

telecommunications and power during the response phase.23 Similarly, the LCF focused on 

enhancing corporate social responsibility (CSR) practices among NGOs and the private sector in 

the Philippines.24 According to a former Philippine government official, the LCF provided 

support, mobilizing their members to support emergency relief efforts as needed.25 

Charting a Pathway to Recovery 
Postdisaster recovery is a continuous and uniquely arduous process in the Philippines due to 

its high vulnerability to rapid-onset natural disasters. Over time, Philippine national and local 

authorities have developed swift, organized, and effective response capabilities, and the 

population itself has become increasingly resilient and quick to respond in the face of calamity. 

Nonetheless, there were several prestorm physical, institutional, legal, and socioeconomic 

conditions that exacerbated the effects of Typhoon Haiyan, posing additional challenges during 

the transition to recovery. 

Three weeks before Haiyan made landfall, a Mw 7.2 earthquake occurred in the Eastern 

Visayas region, affecting mainly Cebu and Bohol provinces. Over 220 people were killed, 
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1,000 others injured, and at least 73,000 structures were damaged or destroyed.26 In total, nearly 

1.2 million people were affected, of whom 400,000 were internally displaced and occupying 

local emergency shelters and evacuation centers in need of aid even before Haiyan made 

landfall.27 While the eye of the storm did not pass through these same provinces, it significantly 

compounded the effects of the earthquake, disrupted ongoing relief efforts, and inhibited 

emergency response after the typhoon.28 As one former official pointedly stated, the same 

government departments, agencies, and people were responding to previous disasters—including 

the Bohol earthquake—as were responding to Haiyan. 

The prestorm structural failures observed by the World Bank during its PDNA were the 

result of poor design that did not meet construction standards and material specifications outlined 

in the existing National Structural Design Code and National Building Code of the Philippines 

(2010).29 With over one million homes damaged or entirely destroyed, the consequences 

produced unprecedented pressure on the government and relief organizations to provide shelter 

for the affected population and, more importantly, to sustain that provision of shelter into the 

recovery phase. 

Typhoon Haiyan’s path tore through some of the poorest provinces of the country, where the 

foundations for microeconomic resilience were both weak and limited. The main sources of 

livelihood for residents in the affected areas were agriculture, fishing, and tourism, all of which 

suffered major losses and required substantial assistance to reestablish normalcy during the 

recovery.30 According to the NDRRMC, the average household income in the most severely 

affected provinces was only 75 percent of the national average, and nearly 50 percent relied on 

remittances of family members working abroad before the storm.31 

To exacerbate the postdisaster economic challenges, Tacloban, the hardest-hit city in the 

affected regions, is “a trade and economic artery of the central Philippines, serving as a gateway 

for the archipelago and linking Manila to other major cities like Cebu and Davao.”32 Many of the 

local population—to include government officials and employees of response organizations—
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were dead or displaced during the storm.33 This severely impeded the city’s organic response 

capabilities, and required extensive support from neighboring regions and foreign governments 

to reestablish both local and national economic activity. 

Economic growth in the Philippines has faced severe challenges that hampered its ability to 

pursue development even before the storm and are affecting its ability to successfully implement 

subsequent recovery programs. Corruption and decentralized governance have been major 

obstacles to growth, as regional and local governments appear to hold decisionmaking primacy 

over the central government.34 

While the existing institutional framework, financial support system, and legal basis for the 

response were fairly conducive to success, they were relatively inadequate to sustain a long-term 

recovery. Both local and national entities were left to develop ad hoc mechanisms to procure 

funds for recovery programs, monitor contracts, staff projects, and recovery management offices 

at both the national and local levels.35 In the absence of a clear and comprehensive recovery 

management system, the provincial leadership’s personal connections and political affiliations 

proved to be the most effective means of obtaining assistance. This caused delays in the recovery 

and resulted in unequal and suboptimal use of the available resources.36 

The GoP’s financial preparedness for a storm of Haiyan’s scale also restricted its ability to 

mobilize resources efficiently during the recovery. Although President Benigno S. Aquino III 

issued Proclamation No. 682 to declare a state of calamity, authorizing the competent authorities 

to initiate relief efforts and releasing the Quick Response Funds from the NDRRMC, that 

appropriation was intended for response needs exclusively, not to underwrite recovery 

programs.37 In 1991, the Philippines established the Local Disaster Risk Reduction and 

Management Fund (LDRRMF), which requires local governments to appropriate no less than 

5 percent of estimated revenue (from a set of revenue-generating sources designated by the Local 

Government Code of 1991) for disaster risk management, response, and recovery activities.38 It 

was a step in the right direction to set money aside at the local level, but fell far short of 

offsetting any substantial financial gap in the poorest regions of the Philippines. 

The GoP began planning for long-term recovery and launched its recovery plan in mid-2014. 

The legal and institutional frameworks used to plan and execute the recovery were the product of 

previous disasters. The Philippine Disaster Risk Reduction and Management (DRRM) Act of 

2010 provided an institutional framework and established the NDRRMC, composed of 

 
33

 Interview with Manila-based NGO official by phone, January 2019. 

34
 Lum and Margesson, Typhoon Haiyan (Yolanda), 2014, p. 14. 

35
 Interviews with Manila-based NGO and private-sector officials by phone, January 2019. 

36
 Interviews with Manila-based NGO and private-sector officials by phone, January 2019. 

37
 Official Gazette of the Republic of the Philippines, Proclamation No. 682, 2013. 

38
 Rajib Shaw, Community Based Disaster Risk Reduction, Bingley, UK: Emerald Group Publishing Limited, 2012, 

pp. 219–220. 



  125 

42 government agencies and leagues of LGUs, the private sector, and civil society organizations 

(CSOs) (see Figure D.2). The DRRM also mandated creation of a National Disaster Risk 

Reduction and Management Plan, which identified the National Economic and Development 

Authority (NEDA) as the lead agency for recovery functions.39 

Figure D.2. Disaster Governance Structure of the Philippines 

 
SOURCE: Center for Excellence in Disaster Management & Humanitarian Assistance, Philippines, 2018, p. 26. 

The four main objectives stated in the Philippine Comprehensive Recovery and Rehabilitation 

Plan included 

1. to restore, rehabilitate, or reconstruct damaged infrastructure necessary to sustain 

economic and social activities in the affected areas 

2. to repair houses or rebuild settlements and basic community facilities and services that 

are more resilient to hazard events 
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3. to restore the people’s means of livelihood and continuity of economic activities and 

business 

4. to increase resilience and capacities of communities in coping with future hazard events.40 

Typhoon Haiyan caused an estimated $2.1 billion in damage to national infrastructure, 

according to the PDNA. This tabulation included roads, bridges, irrigation facilities, flood 

control mechanisms (i.e., seawalls), and other critical infrastructure related to power, water 

facilities, telecommunications, public buildings, and schools.41 Regarding the second objective, 

hundreds of thousands of families were left homeless after the storm dissipated, living in 

temporary shelters and evacuation centers. The Philippine government focused on resettlement to 

address the housing needs of families that had been living in hazardous zones prior to the storm. 

After Haiyan, both urban and rural populations suffered major economic losses, and required 

substantial assistance reinvigorating the microeconomy. For rural populations whose livelihoods 

centered on agriculture, numerous local and international aid groups provided seeds, supplied 

equipment, and restored irrigation systems to support timely planting of crops for the coming 

seasons. For example, the UN Food and Agriculture Organization (FAO) played a critical role by 

supplying 75 percent of the rice seed needs of 44,000 farming families in time for the coming 

planting season, while the national government supplied several barangays with seeds of diverse, 

more weather-resilient crops for collective farms.42 As for the fourth objective, the GoP identified 

priority areas for enhancing preparedness and resiliency for future disasters, including reviewing 

the National Building Code, exploring the provision of microfinance loans to marginalized 

farmers and fishermen, and improving risk insurance systems.43 

In general, the story of the post-Haiyan recovery effort is a cautionary one. With a few 

exceptions, the governance and supply-chain management structures and concepts that the 

government established and pursued were inadequate for the magnitude of the storm. Even with 

substantial international help and a highly detailed recovery plan to “build back better,” the 

government was slow to adapt to the circumstances and relied on processes designed for smaller-

scale disasters. 
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Supply-Chain Management Challenges 
The Philippines faced supply-chain challenges after Typhoon Haiyan similar to many other 

cases of relief and recovery after major disasters. For the Philippines, which even had dedicated 

structures and processes in place because of its vulnerability to disaster, the exceptional power 

and impact of the storm only magnified these challenges and revealed gaps in existing relief and 

recovery arrangements. However, there were efforts to address some supply-chain management 

issues that could be considered good practices. 

Labor Shortage and Workforce Development: Private Sector Added Capacity 

The private sector played a very important role in both relief and recovery following 

Typhoon Haiyan, and through its training programs and coordination with the government 

helped drew in and developed labor in affected areas and expanded the Philippines’ capacity for 

workforce development. The private sector engaged in efforts to ameliorate a wide range of 

challenges. According to the Presidential Assistant for Rehabilitation and Recovery, Senator 

Panfilo “Ping” Lacson, “If not for the private sector, we wouldn’t have made it.”44 Companies 

were among the first responders and worked to reestablish distribution chains for essential items, 

counter predatory pricing, and rebuild livelihoods. For example, wholesale distributors like 

Coca-Cola and Procter & Gamble, in coordination with the private-sector consortium PDRF, 

partnered with USAID to rebuild and restock hundreds of small convenience stores in the region 

(called “sari-saris”), and to provide training for their owners. In another example of private-

sector support, the PDRF worked with the Department of Trade and Industry to help rebuild 

small businesses in Tacloban—the government selected the businesses to rebuild and provided 

training, while the PDRF provided equipment to get them back on their feet.45 Companies, 

foundations, and employee-giving campaigns also provided financial donations and donations of 

products and expertise, which were channeled into helping families recover their livelihoods, 

rebuild housing, schools, and health care facilities, and cover insured losses. Larger companies 

were also able to encourage third-party giving by exploiting their business networks and 

customer bases.46 According to one source, the private sector has contributed some $608 million 

in support of affected regions.47 Years prior to Haiyan, the private sector in the Philippines had 

organized itself into a consortium with 84 major companies in eight functional clusters that focus 

on preparing to maintain corporate continuity and support stricken communities after disasters—

an emerging good practice in disaster recovery. 
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One private-sector observer pointed to three key factors that drove the success of private-

sector efforts after Haiyan. First, private-sector response and recovery efforts were led by local 

Filipino companies or the Filipino branches of international companies. They were aware of the 

local social, legal, and bureaucratic context and had well-established relationships with local and 

national governments and with civil society. Second, established companies in the Philippines 

already had a lot of practice with relief and recovery because of the frequency of disasters there. 

According to this observer, in the Philippines “there is a conducive legal framework, and over 

recent years companies have refined their approach to disaster risk management, complemented 

by other actors improving the ways in which they leverage private-sector support.”48 Finally, 

private-sector roles in response and recovery generally were well coordinated with the government 

and other humanitarian actors through bilateral relationships between companies and the 

government at national, regional, and local levels; as well as with private-sector consortia like 

the PDRF, the UN’s humanitarian cluster system, and local chambers of commerce. 49 The 

PDRF’s influence was felt soon after the typhoon had passed when the two major Philippine 

telecommunications companies, Global Telecomm and SMART Communications, worked 

through the PDRF consortium with the government and the military to quickly restore network 

equipment and communications capability to hard-hit areas—and while eschewing efforts to gain 

competitive advantage against one another.50 

As a private-sector consortium, the PDRF relies on the core expertise of its participating 

companies to provide supplies, expertise, transportation, and other capabilities during relief and 

recovery. For example, Coca-Cola provides water, the power companies offer linemen to repair 

downed wires and other power-generating equipment, and UPS helps ship goods and has even 

entered into an agreement for the use of its truck fleet when needed. The PDRF has organized 

around eight “clusters” or “lifeline industries,” including water, power, and insurance; and the 

companies in each cluster may meet separately to discuss needs and disaster preparation. The 

PDRF not only supports disaster recovery and rehabilitation—restoring livelihoods, supporting 

shelter and housing construction, and supporting education and infrastructure projects—it also 

focuses on disaster preparedness and resilience to strengthen the ability of businesses and 

corporations in the Philippines to restore operations following major disasters. The group is 

currently putting up a first-ever “disaster operations center” at the former Clark Air Base to 

facilitate coordination and disaster risk management and preparedness of companies. Notably, 

key characteristics of the consortium are its political impartiality (politics played a role in project 
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delays in some LGUs) and its position as an organization where companies can forgo competition 

in the name of supporting recovery, which helps all of them in the long run.51 

The PDRF also is working with the governmental Philippine Economic Zone Authority to 

create special economic zones in the disaster areas that include small- to medium-sized 

businesses (in addition to import/export enterprises)—particularly in Tacloban. Such zones 

would benefit from fiscal incentives like tax breaks and income-tax holidays during the first few 

years of participation in the zones.52 They would also attract labor and help develop a local 

workforce through training programs. They would attract a “free flow of capital” and bear no 

limit in terms of foreign ownership. They not only would create jobs directly associated with the 

businesses therein, but also would have secondary effects in terms of services around the zone 

like restaurants and hotels. In the words of one observer, “Once there are jobs, everything else 

follows.”53 

Materials Sourcing and Delivery: Procurement Complexities Delayed Projects 

Implementation of projects during the post-Haiyan recovery was delayed due to a lack of 

clear emergency procurement guidelines, deficient tracking of funds, and inadequate management 

of inventories and supplies. In general, there was reluctance by project implementers at the local 

level to approve the release of funds and supplies for fear of contradicting laws and regulations 

they found difficult or confusing to apply, thereby setting up severe tension between the desire 

for speed and the requirement for accountability. The Commission on Audit (COA) found many 

cases where long-standing policies and procedures delayed the delivery of critical supplies and 

other assistance because of “extensive, time-consuming processes.”54 In some cases, for 

example, agency officials delayed the release of seed and fertilizer to farmers affected by the 

typhoon until an auditor could conduct an inspection of the goods. Use of normal procurement 

rules was proscribed given the “increase in the volume of transactions and the urgency with 

which they need to be completed.”55 

Under the Philippine Procurement Act and its implementing rules and regulations, the 

procuring entity, such as a government agency, can enter a long and complex process of 

negotiating a contract directly with a supplier or contractor to procure supplies or services and to 

undertake infrastructure projects. The Procurement Act also stipulates that in “emergency 

cases”—including those arising from natural disasters—procurement procedures can be 
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simplified and streamlined through “ordering” or “framework” agreements for goods and 

services.56 The Philippine Government Procurement Policy Board (GPPB) defines a framework 

agreement as 

a written agreement between a procuring entity and a supplier(s) or service 
provider(s) that identifies the terms and conditions, under which specific 
purchases, otherwise known as “Call-Offs”, are made for the duration of the 
agreement. The Framework Agreement is in the nature of an option contract 
between the procuring entity and the Bidder(s) granting the procuring entity the 
option to either place an order for any of the goods or services identified in the 
Framework Agreement List or not buy at all, within a minimum period of one 
(1) year to a maximum period of three (3) years.57 

The procuring entity can be a national agency, LGU, or other government-owned 

organization whereby the quantity or timing of goods and services desired cannot be 

predetermined, or when it is inadvisable for a procuring entity to stockpile the goods (e.g., in 

the case of expendable, perishable products).58 As a result, the procuring entity can bypass the 

normally lengthy procedures and acquire needed supplies and services in a timely manner. 

However, agency officials were often reluctant to use these streamlined processes and 

vehicles for contracting goods and services because of confusion over how to apply them and a 

fear that they would either violate the law or that their transactions would be disallowed. This 

caution extended to other, downrange activities such as inventory and logistics management, 

which added to the delays. Recognizing the deficiencies in supply-chain planning and 

management and the delays these caused, COA issued additional guidance to address such 

challenges and held seminars for government agencies to socialize them, and the GPPB released 

new guidance on the use of framework agreements—although infrastructure projects were 

disallowed.59 But it was not clear what effect these new guidance releases had on the speed at 

which recovery projects could be implemented, nor how multiple guidance issuances were 

received by the implementing agencies. As such, there were recommendations to consolidate and 

simplify such issuances in a practical guide for agencies that pursue procurement, funding, and 

provision of goods and services for recovery projects, and to include it in an overall 

rehabilitation and recovery framework (see Governance section below).60 
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Supply-Chain Planning: Local Responsibility and Capability Were Mismatched 

The LGUs were tasked to implement many of the recovery projects with national 

government and donor funds. However, while there were delays in the release of these funds, a 

more serious obstacle to timely implementation was the lack of capacity of these LGUs to absorb 

and carry out multiple projects simultaneously. This was a particular concern in “lower income 

class municipalities that have no trained municipal engineers and have limited experience in 

implementing projects that require hiring contractors.”61 A GoP Commission on Audit 

assessment noted that “the mismatch between institutional responsibilities and capacities at the 

local level has been identified as a major impediment to effective DRRM implementation.”62 As 

of 2013 (the year of Typhoon Haiyan), only 23 percent of LGUs in flood-prone areas were 

deemed prepared for disasters “in terms of awareness, institutional capacities, and coordination.”63 

The assessment also noted that fewer than half of the local DRRM councils had complete 

membership and that only two-thirds of the local DRRM offices had “a complete staff in charge 

of research and planning, administration and training, and operations and warning.”64 It should 

be noted that these structures had been designed to prepare for, respond to, and recover from less 

serious disasters than Typhoon Haiyan. In addition, the operational infrastructure (facilities, 

computers, etc.) and staff members of the LGUs were themselves severely affected by the 

disaster. 

With observers noting that “given the critical role LGUs play in postdisaster recovery, it was 

pivotal to ensure the LGUs had the capacity, operational assets, and personnel to lead the recovery 

process,”65 the national government sought to build the capacity of the stricken LGUs in a 

number of ways, at times with the aid of, or instigated by, nonaffected municipalities and the 

international community. For example, soon after the storm, the Metropolitan Manila Council 

passed a resolution urging each metro LGU to adopt two or more Yolanda-stricken LGUs for the 

purpose of assisting them in postdisaster recovery. Such LGU-to-LGU partnerships provided 

assistance to affected municipalities in the form of equipment as well as technical and 

engineering expertise.66 While not part of a formal GoP process, the government as well as the 

UN Development Programme (UNDP) supported secondment of skilled personnel and 
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operational infrastructure across LGUs and established centers to serve as coordination and 

communication platforms.67 Moreover, programs were instituted for the training of LGU 

recovery planners, with USAID sponsoring the training of 161 planning officers “as part of 

OPARR’s capacity building program granted to the affected LGUs.”68 

Recovery Governance Challenges 
Overall, governance challenges presented obstacles to the planning, financing, coordination, 

implementation, and monitoring of the post-Haiyan recovery effort as well as communication 

with stakeholders and the general public (particularly the affected communities). A 2017 World 

Bank report assessing lessons learned identified a bevy of governance challenges in consultation 

and coordination with the GoP and made a number of concrete recommendations to ameliorate 

these challenges.69 This section draws extensively from that report but supplements the points 

with input from other sources. 

Governance Authority: Ad Hoc Structure Was Inadequate to the Task 

The preexisting NDRRM council structure of 42 government, civil society, and private-

sector agencies was not adequate to meet the demands presented by the disaster, “creating a lack 

of integration and cohesion in the response and recovery efforts.”70 The government seemed to 

recognize this early on. The sheer destructive power and impact of the storm motivated the GoP 

to create an ad hoc governance structure to oversee relief efforts, the transition to recovery, and 

implementation of recovery plans. President Aquino established an Office of the Presidential 

Assistant for Rehabilitation and Recovery (OPARR) with a two-year mandate to unify the efforts 

of government and other institutions and to develop a strategy as well as integrate short-, 

medium-, and long-term recovery plans and programs. The OPARR also was to serve as a bridge 

between the national government and the LGUs in the form of multiagency sectoral “clusters” 

that provided regional coordination of five sectors: Infrastructure, Resettlement, Social Services, 

Livelihood, and Support.71 But the OPARR was not given implementation and enforcement 

authority; and without this authority, coordination among government and local agencies, the 

private sector, and international organizations was deficient. The OPARR’s mandate lasted about 

16 months; President Aquino issued Memorandum Order No. 79 in April 2015 transferring to 

 
67

 UNDP, A Guidance Note, 2016, pp. 32–33. 

68
 Torregoza, “Rehab Czar Shares Lessons of ‘Yolanda,’” 2016. 

69
 World Bank Group, Philippines: Lessons Learned from Yolanda, 2017. 

70
 World Bank Group, Philippines: Lessons Learned from Yolanda, 2017, p. 4. 

71
 President Aquino signed Memorandum Order No. 62 establishing the OPARR about a month after the storm. 

World Bank Group, GFDRR, May 2015, p. 8. 



  133 

NEDA the coordination, monitoring, and evaluation functions of the OPARR, and the OPARR 

was disestablished.72 

The ad hoc OPARR governance authority did not appear to meet the integrating, coordinating, 

and oversight expectations laid out in its charter. It was later criticized by international observers 

for creating redundancy in oversight structures, unnecessarily consuming time and resources, and 

lacking cohesiveness. Moreover, these governance challenges continued after the dissolution of 

the OPARR and reincorporation of functions into existing agencies like NEDA under the 

NDRRM structure. Implementation of recovery programs reverted back to the respective 

mandates of the NDRRM member agencies, which had inadequate authority, resources, and 

staffing capacity to plan and implement projects. The observers noted that “existing institutional 

arrangements may be adequate to disasters of smaller scale but were severely strained in dealing 

with disasters of Yolanda’s scale,” and that the government is now considering Yolanda “as the 

‘new normal’ that sets the benchmark for reviewing policies and implementation strategies.”73 

This led to a recommendation that the GoP establish a permanent authority with dedicated 

staff and funding for planning and overseeing implementation of response and recovery efforts, 

and the Philippine Congress at the time of this writing was actively considering legislation to 

mandate a new DRRM department.74 This would constitute a more effective and efficient 

governance structure than either ad hoc approaches to response and recovery planning, 

decisionmaking, and oversight of those under the NDRRM council concept that involve existing 

“dual-hatted” government agencies like NEDA. Such an NDRRM agency should have a 

“stronger mandate to coordinate, plan, finance, implement, and monitor all DRRM interventions—

prevention and mitigation, preparedness, response, risk reduction and resilience, and 

rehabilitation and recovery to effectively address the increasing magnitude, scale, and frequency 

of disasters in the Philippines.”75 As one observer suggested: 

There should be a certain level of predictability. They don’t have to reinvent the 
wheel every single time. Institutionally, they need to recognize it—not just 
notionally. It needs to be embedded in the government in some manner and 
become part of the machinery of government at some level with the proper 
instruments in place to perform all the necessary functions, so that disaster risk 
management, response, and recovery are not ad hoc.76 

 
72

 Government of the Republic of the Philippines, “Several Yolanda Rehabilitation Projects Near Completion as 

2015 Ends,” ReliefWeb, January 1, 2016. 

73
 World Bank Group, GFDRR, Typhoon Yolanda Ongoing Recovery, May 2015, p. 31. 

74
 Author telephone discussion with Manila-based NGO official, January 2019. 

75
 World Bank Group, Philippines: Lessons Learned from Yolanda, 2017, p. 5. 

76
 Interview with Manila-based NGO officials, January 2019. 



  134 

Measuring Progress: Framework for Assessment and Evaluation Was Ineffective 

In addition, efforts in the Philippines to assess postdisaster needs and to plan for recovery were 

disjointed. A month after Haiyan, the GoP drafted and published Reconstruction Assistance on 
Yolanda: Build Back Better (RAY) as the “strategic plan to guide the recovery and reconstruction 

of the economy, lives, and livelihoods in the affected areas . . . at the very least to their pre-

typhoon levels and to a higher level of disaster resilience.”77 During mid-2014, the government 

produced several other planning and assessment documents to guide recovery: namely, 

Reconstruction Assistance on Yolanda: Implementation for Results (RAY-14R), which 

“establishes the framework for recovery and presents detailed planning, implementation, and 

policy actions” in the priority areas identified in RAY; Yolanda Post Disaster Needs Assessment 
(PDNA, which “presents a strategic framework for recovery,” assesses impacts, and prioritizes 

recovery and reconstruction needs); and Yolanda Comprehensive Rehabilitation and Recovery 
Plan (CRRP), which “is based on the policy guidance that comes from RAY and provides 

projects, programs, and activities [PPAs] to meet the needs identified in the PDNA”).78 The 

multiple overlapping planning and assessment documents “caused confusion and undue burden 

among NGA [National Government Agency] and LGU staff” and lacked an overarching 

framework that could guide effective, integrated, comprehensive needs assessment and recovery 

planning.79 

The NEDA’s Reconstruction Assistance on Yolanda: Implementation for Results publication 

provided a “results framework” for recovery in NEDA’s role of monitoring and evaluating 

“the impact and outcomes of RAY.”80 RAY-14R was designed to use and ostensibly complement 

the Philippine Development Plan and Regional Development Plans for 2011–2016, as well as the 

2014 CRRP for Yolanda. But it appears that several monitoring and evaluation frameworks were 

in play, which created a lack of integration as well as substantial confusion.81 The implementation 

guidance laid out performance targets and indicators, outputs, and outcomes (as well as overall 

long-term impact) in a recovery framework that was to be used by government agencies and 

clusters to evaluate progress. Outcomes were defined as “the [short- and medium-term] changes 
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in the overall conditions that the government aims to achieve through planned interventions.”82 

There was one medium-term outcome given: “Economic and social conditions in regions 

affected by Yolanda restored and poverty reduced.”83 A single short-term outcome was listed for 

each of four recovery sectors (livelihood and local economic development, resettlement, social 

services, and physical infrastructure). For example, the short-term outcome for physical 

infrastructure was “effective and disaster-resilient public and privately-owned infrastructure 

facilities achieved.”84 Outputs were defined as measuring “the specific infrastructure, livelihood, 

social sector, and housing products that result from processing inputs through planned projects.”85 

Again, one output was listed for each sector (or outcome)— for example, for physical 

infrastructure, “public and private infrastructure reconstructed or rehabilitated.”86 Each outcome 

and output was assigned multiple performance targets and indicators; baseline, short-term 

(2014), and medium-term (2015–2017) metrics; a different reporting mechanism; and a set of 

assumptions and risks. The statements of outcomes and outputs were quite vague, and it was 

unclear how these were all linked to each other or to higher-level impacts. 

The UNDP supported the OPARR’s monitoring and evaluation efforts through design of a 

software package intended to monitor project progress. Termed “electronic Management 

Platform: Accountability and Transparency Hub for Yolanda” (eMPATHY), it was included in 

OPARR’s CRRP as a system by which clusters would register progress in project implementation, 

which would then provide input into the recovery framework outlined in RAY-14R. However, it 

was never fully implemented, as the OPARR was disestablished in April 2015 before it could be 

institutionalized.87 

Subsequently, the GoP publicly measured progress in implementing programs in the form of 

an “overall weighted physical accomplishment” (OWPA) of completed and ongoing Yolanda 

PPAs. In a press release at the end of 2015, NEDA stated that the OWPA “now stands at 

63.2 percent—30.3 percent completed and 33.1 percent ongoing,” with “most of the ongoing 

projects [scheduled] for completion in 2016.”88 The progress report claimed that based on agency 

submissions as of November 15, 2015, 340,000 learning kits had been distributed to Yolanda-

affected schools, 35 of 37 damaged airports had been rehabilitated, 295 of 305 municipal 

facilities in the “first batch” had been rehabilitated, and over 89 percent of damaged bridges and 
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72 percent of national roads had been reconstructed. Moreover, over three-quarters of the one 

million families targeted for emergency shelter assistance had reportedly benefited from the 

program. The progress report also pointed to strides in providing fishing boats and gear to 

fishermen and rice and corn seed to farmers in an effort to restore livelihoods. In the press 

release, the Director General of NEDA is quoted as saying that “true to our aim to ‘Build Back 

Better,’ the reconstructed roads, bridges, ports, telecommunications facilities, as well as health 

and education facilities, are now subscribing to more stringent structural standards.”89 However, 

these did not seem to be tied to the outputs and outcomes originally offered in RAY-14R, and it is 

not clear how the OWPA was used to measure progress in recovery plan implementation. 

The 2017 World Bank assessment noted that the GoP lacked a 

standard rehabilitation and recovery policy framework. The post-disaster needs 
assessment and recovery planning stage caused confusion and undue burden 
among NGA and LGU staff. Different forms and templates which required 
varying baseline data and information were sent out by multiple agencies and had 
to be completed by the staff who were also managing the response.90 

The assessment determined that the GoP needed a standard, flexible recovery planning and 

assessment framework that would allow a “smooth transition” from response to recovery and 

more rapid, efficient needs assessment, planning and budgeting, program implementation, and 

monitoring. It also recommended designing an assessment tool that would build on existing data 

(especially baseline data that should be established prior to a disaster) and “proceeds in a 

progressive manner so as not to burden the LGUs and communities at the recovery phase.”91 

Project Management/Implementation: “National-Centric” Recovery Created Bottlenecks 

The magnitude of destruction and displacement from the typhoon along with the lack of 

recovery planning and implementation capacity of the affected LGUs led to a “national-centric” 

implementation system that overtaxed the responsible government agencies and created 

significant delays in implementation of recovery projects. As described above, the national 

government agencies responsible for approving and overseeing implementation of these projects 

were also conducting the day-to-day tasks of their agencies without additional staffing. Placing 

the center of gravity for recovery at the national rather than the local level created significant 

bottlenecks that complicated and extended project approval and monitoring processes. In other 

disasters, “local government officials were allowed to take much more of the lead and had more 
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say in how a recovery went.”92 It was critical for “LGUs and communities to actively participate 

and implement reconstruction projects with technical and financial support from NGAs.”93 This 

placed significant coordination demands on the OPARR and national government agencies 

whose capacity for such coordination fell short. 

According to the 2017 World Bank assessment, “Coordination issues in the response, 

rehabilitation, and recovery intervention were glaring” because “the existing protocols, 

guidelines, and mechanisms were not sufficient to address the magnitude and impact of the 

disaster.”94 This applied to coordination across national agencies; between the national and local 

governments; and among the government, private sector, NGOs, and affected communities. At 

the national level, agencies were used to “siloed operations,” according to one observer, whereby 

they normally followed their own policies and processes and were not used to consulting with 

each other and conducting disaster recovery in a unified way.95 There were efforts to “template” 

recovery processes to ensure that agencies were going about their programs in a consistent 

way.96 But harmonizing these templates with existing procedures in each agency was a 

challenge—one that could be addressed through a national recovery framework as suggested 

above. 

Communications: Government Was Not Able to Manage Expectations 

Another challenge was that the government did not have an effective communications 

strategy at the international, national, and local levels, and was constantly on the defensive and 

reactive to media reports of recovery problems. In the words of one observer, “Communications 

should be the number one priority” to keep the public informed about needs, priorities, 

challenges, and progress, and to manage expectations, noting that “effectiveness hinges on 

perception.”97 The government must acknowledge delays when they occur, offer realistic 

estimates of when projects are to be initiated and completed, and what the process is for 

decisionmaking and responding to challenges along the way. In the Philippines case, multiple 

stakeholders were communicating with the public, including government agencies, legislators, 

and international organizations. 

For example, individual politicians—some of them policymaking cabinet secretaries who 

were candidates for president in an election year (2015)—jockeyed for funding to back up their 
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ideas and made statements that were inconsistent with government plans or made promises to the 

public that were not realistic to implement. Misperceptions were also created whereby the 

government failed to help the public understand that pledges of outside assistance naturally would 

be higher than what would be committed, leading the public to believe that politicians were 

lining their pockets with disaster funds. In another instance, public communications from the 

government to the local level were lacking during the six- to eight-month planning stage in 2014, 

leading to rumors and misconceptions about government inaction.98 As one observer explained, 

Managing the expectations of the people is essential. When people complain, it’s 
often that they don’t understand. At first, some things take time. When they hear 
nothing, or conflicting messages, or confusing things, that’s when they complain 
and are unhappy with the work. But if you go down to them and explain to them 
why something is slow or delayed, no matter how angry, they’ll see you as a 
voice of reason. They may not agree, but at least they will understand.99 

Once communities understand the challenges and possible options, moreover, involving them 

in planning, prioritization, and implementation of local projects can pay huge dividends. 

Communities will be invested in both the recovery implementation process and its outcomes. 

And for some functions like housing, multiple assessments have noted better outcomes and an 

increased sense of ownership when beneficiaries lend “sweat equity” to the rebuilding of 

homes.100 This can also support a comprehensive communications strategy that keeps 

communities involved and not feeling isolated. 

Municipal Challenges: Friction over Resettlement, Land, and Politics 

Following the storm, the GoP and LGUs consulted appropriately with affected communities, 

especially those in low-lying areas that were hardest hit by the typhoon and storm surge. These 

communities understood the continuing vulnerability they faced by remaining in coastal areas 

near or just above sea level. Consultation centered around the need to consider moving 

permanently to safer locations and the concerns these communities had with making such a 

change. Many communities expressed most concern about livelihoods, particularly their ability 

to sustain their fishing industry.101 While community consultation and participation in 
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decisionmaking was a good practice that was implemented in this case, a number of factors 

combined to complicate and delay the movement of people into permanent housing in resettlement 

locations. This remains a challenge a full five years after the typhoon. 

The $3.73 billion, 8,000-page CRRP that President Aquino signed in October 2014 called for 

the building of over 200,000 homes in safer zones that could withstand 250 km/hr winds, as well 

as repair of irrigation systems, roads, bridges, and sea- and airports.102 The homes were supposed 

to serve nearly one million people living in coastal danger zones. Nearly three years after the 

typhoon, reportedly only 25,000 homes that the government had committed to build had been 

completed, and of those about 2,000—or only 1 percent of the total—were inhabited. Hundreds of 

thousands of people, including tens of thousands in Tacloban, remained in areas the government 

declared as “no dwelling zones.” 

In the weeks following Typhoon Haiyan, the GoP’s Department of Environment and Natural 

Resources (DENR) declared a 40-meter wide “no-build-zone” along the coastlines of Eastern 

Samar and Leyte, two of the hardest-hit regions. The mayor of Tacloban claimed that this was a 

“misinterpretation of the Water Code” and would give people who live beyond the zone a false 

sense of security if they remained in low-lying areas.103 At the same time, the Director of 

Communications of the OPARR, in a contradiction of the DENR, claimed that the declaration 

was “impractical to implement” and that the blanket 40-meter no-build zone should be replaced 

by a more effective classification of “safe,” “unsafe,” and “controlled” zones informed by 

multihazard maps. These multihazard maps—based on landslide, storm-surge, and flood surveys 

of 171 municipalities affected by Haiyan—were used by LGUs as an evaluation tool for planning 

their resettlement and rebuilding programs. Thus, the government adjusted its blanket no-build 

policy, but the time taken in setting the final policy and developing the maps delayed the process 

of locating and initiating development of housing sites.104 

Other problems, according to the head of the Housing and Urban Development Coordinating 

Council, revolved around onerous “red tape,” including the processing of documents and land 
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titles where homes were to be built.105 The Director of NEDA suggested that the challenge was 

due to policies on procurement and land acquisition, as well as the large number of permits and 

clearances required to implement projects.106 Availability of suitable land with tenure security 

for resettlement continues to be a critical problem to this day, especially in urban areas like 

Tacloban. The government has had tremendous difficulty securing enough land from private 

owners to develop large enough communities to fully support the development of robust, 

attractive communities.107 In some cases land is titled to individuals who do not wish to sell it. 

This has been a critical problem that continues to delay the construction of new houses and 

resettlement of people living in low-lying areas near the sea. By one estimate, in five years only 

40 percent of the 205,000 new homes promised in the CRRP had been built or were under 

construction, and of these, only 20 to 30 percent were occupied.108 

The Tacloban city mayor, Alfred Romualdez, commented that “the bottleneck is in the 

resources, and trying to get these [government] agencies to begin implementing the projects 

identified”; he openly accused the government, run by the opposing party, of neglecting 

Tacloban because of politics.109 Indeed, there were signs that the national government prioritized 

municipalities outside Tacloban because of political friction with that city’s mayor. For example, 

a relocation township north of Tacloban had problems with utilities and its water supply because, 

according to the city’s disaster risk reduction and management office, no national agency had 

been assigned to fix it.110 Yet municipalities whose mayors were aligned with the government 

were provided adequate aid more rapidly. Some of the project implementation shortfalls in 

Tacloban had to be taken on by the private sector and international NGOs, in part because of 

political friction. Generally, such friction is deep-seated and decades in the making.111 This was 

not to be resolved, though the strengthening of more politically agnostic good practices—such as 

development of a comprehensive rehabilitation and recovery framework, adoption of objective 

assessment, monitoring, evaluation, and reporting concepts, and systematic reliance on the 

private sector to support recovery efforts—could go a long way to lessening the impact of 

political contention. 
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As it became clear where some resettlement sites were to be located, the GoP and LGUs 

faced resistance to resettlement from individuals and communities reluctant to move away from 

their livelihoods. Sometimes the new locations were inland far from where they worked in the 

fishing industry, and new training and employment opportunities did not attract them to give up 

the only vocation they had known. The practical implications of inland relocation for fishermen 

and others dependent on access to the sea were highly problematic. As a result, some residents 

remained in “no dwelling zones” like the Seawall barangay of Tacloban, where they rebuilt 

homes that were nothing more than shacks made of plywood, corrugated metal, and cloth either 

mined from storm debris or donated by charities.112 One local community representative 

complained: 

The [government relocation sites] are far from workplaces and the water, 
electricity, and other social services are non-existent. The government should 
also look into the quality of new shelters as they are substandard. People are 
therefore resistant to relocate as they feel they will be in a worse situation in the 
new sites. We are being asked to move from a danger zone to a death zone.113 

People were often encouraged to move to resettlement sites prematurely, before these sites 

had been fully endowed with “the entire package” of infrastructure, economic, livelihood, and 

social support systems that were required to sustain displaced communities.114 This undermined 

trust between the government and the communities they were seeking to resettle away from the 

coastal danger zones. 

Funding Complexities: Access Difficulties Delayed Budget Requests and Releases 

Despite approval of the CRRP and associated funding at the national level, budget requests and 

releases were delayed because of a lack of clear information pointing to sources of those funds 

and how to access them.115 Under the Philippine Disaster Risk Reduction and Management Act 

of 2010, which established the disaster governance structure, LGUs as the main implementers of 

recovery programs were mandated to set aside no less than 5 percent of their revenues as their 

local DRRM. They were also allowed to access money from the national DRRM Fund to augment 

their LDRRMF for relief and recovery. However, the Commission on Audit duly noted in 2014 

that there was “a significant imbalance between the risk exposure of poor, vulnerable LGUs and 

their available resources to prevent and cope with the impact of disasters,” especially given that 

“LGUs with higher vulnerability to disasters are also those which belong to the low-income 
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class.”116 It added that “the national policy for devolution of finances does not recognize these 

differential vulnerabilities.”117 The magnitude and widespread impact of Typhoon Haiyan 

compelled the national government to assume responsibility for funding most of the recovery 

effort from the national budget, given that the most affected areas were also among the poorest in 

the country. This introduced complications in terms of sourcing and accessing financial support 

for the disaster-stricken regions and for recovery projects in those areas. 

Resources could be requested by agencies and LGUs from a number of sources, including 

funds from the General Appropriations Act (which identifies the aforementioned NDRRM Fund, 

a Rehabilitation and Reconstruction Fund, allocations from agency budgets, and others, as 

sources for disaster relief and recovery), the LDRRMF set-asides by the LGUs, contributions 

from the private sector, international donations, and loans and grants from development partners. 

However, the LGUs often did not understand all the funding options or the right “buckets” from 

which to request funds and how to access them. According to the World Bank 2017 assessment, 

the “downloading” of funds to LGUs was a continuing challenge, requiring streamlined 

procedures and greater education of LGUs.118 

At the micro level, a key challenge in the Philippines after Haiyan was the restoration of 

livelihoods, in part due to difficult application processes and inability to access aid funds that 

provide long-term support. In many cases, families with small businesses were forced to wait for 

government or international aid for extended periods of time, during which they were unable to 

work or to recover their livelihoods. And, when relief aid was available, it was not in the form 

that would support their long-term recovery. In one pilot program, Vision Fund International 

worked with a Philippine microfinance organization, Community Economic Ventures 

Incorporated (CEVI), to conduct recovery lending to 4,000 households severely affected by 

Haiyan. The microloans sought to provide “loans of sufficient size to restore livelihoods, 

repayment periods to ensure repayments were affordable, and, when needed, refinancing of old 

loans.”119 CEVI processed applications and disbursed funds within one to two weeks with a 

reasonable repayment schedule. A program assessment 20 months after Haiyan found that the 

loans supported the recovery of 96 percent of those who received them, with half of those 

reporting recovery as “full” or “better than before the typhoon.” Only 3 to 6 percent of recipients 

reported difficulty repaying the loans. At the same time, CEVI as the lender was able to recover 

its own losses from the typhoon with repayment rates exceeding predisaster averages, indicating 
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that postdisaster recovery lending can be low risk and sustainable.120 Likewise, in the example 

above about the sari-sari stores, some 100 stores around Tacloban that were refurbished with the 

help of the PDRF, USAID, and wholesalers were given 30,000 pesos’ worth of goods to restock 

themselves, and the owners were asked to pay it back when they were able. Ninety percent of 

them repaid the loan within three months of receiving the goods.121 

Conclusions and Key Findings 
In sum, despite the long experience of the Philippines with natural disasters and the 

government’s efforts to apply lessons learned to postdisaster supply-chain management and 

governance, the magnitude and destruction of Typhoon Haiyan greatly exceeded the capacity of 

existing frameworks and structures to adequately meet the demands of recovery. As such, a 

number of lessons learned and good practices have emerged. Many of these are in the form of 

recommendations for change and improvement that the government of the Philippines may 

accept but has been slow to implement, so their effectiveness is not proven in the Haiyan case. 

But they are important to consider in the context of other disasters like Hurricanes Irma and 

Maria and are based on adapting internationally recognized good practices to the Philippine 

milieu. In some cases, such as the critical participation of the private sector in recovery, there 

are concepts that worked quite well in the Philippines and that emerge as good practices for 

consideration in other disaster recovery contexts. 

In supply-chain management, the following good practices and mitigating actions 

recommended to the GoP emerge from the Haiyan case that have potential applicability to 

Puerto Rico: 

• Enlist local and locally represented companies in a private-sector consortium to 
support recovery—in terms of rebuilding the workforce, restoring livelihoods, and 
rejuvenating economic vitality—and to build resilience for future disasters. This 

proved to be a very effective way of supplementing government interventions or filling 

important gaps in those programs. Companies can be a source of technical expertise, 

manpower, training, equipment, donations, and other critical functions, and are key to 

revitalizing local economies and building back better. The government of Puerto Rico 

could consider facilitating establishment of platforms for involvement of locally owned 

companies and local subsidiaries of larger corporations, while municipalities might reach 
out themselves to individual companies to elicit support for recovery projects. 

• Establish special economic zones and provide incentives for attracting businesses 
to provide jobs and promote economic growth. Such zones might require the 

commonwealth to devise regulatory and tax frameworks that will draw in local, national, 

and even international businesses to a region. But such zones can provide jobs, attract 
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investment, and have secondary effects in terms of support services like restaurants and 

hotels. 
• Consider concepts (including memoranda of understanding) to encourage 

municipality-to-municipality partnerships. LGUs outside the areas affected by 

Yolanda were an important source of skilled personnel (including planners, engineers, 

and inspectors), technical expertise, and equipment and supplies when there were near-

term shortfalls. In the case of Puerto Rico, municipalities on the island might reach out to 

each other for disasters that only affect parts of the island, and to municipalities on the 

mainland for cases like Hurricane Maria that affect the entire island. 
• Provide clear guidance on the application of emergency procurement laws and 

regulations, and ensure accountability and transparency through a public financial 
management system. The preparation of “framework agreements” during disaster relief 

and recovery can be a streamlined, efficient means of procuring goods and services. 

However, commonwealth- and municipal-level officials implementing procurement need 

clear and practical guidance as to how they should apply such agreements and release 

funds for procurement after disasters when normal procurement processes are relaxed. 

With regard to recovery governance, the following mitigating actions recommended to the 

GoP emerge from the Haiyan case and have potential applicability to Puerto Rico: 

• Create a permanent government authority with responsibility (and dedicated staff 
and funding) for relief and recovery assessment, planning, coordination, oversight, 
and implementation of programs. The ad hoc OPARR structure that was set over the 

existing DRRM structure was insufficient to meet the demands of such a large disaster. 

Both structures were found to be wanting and plagued by staffing shortages (due to 

“dual-hatting”), redundancies, and a lack of coherence in the approach to recovery. 

Realizing that storms like Haiyan were the “new normal,” the Philippines is seeking to 
establish a dedicated department for disaster preparedness, response and recovery, and 

resilience. If FEMA and the commonwealth consider storms like Maria (and other natural 

disasters like earthquakes) to be more likely for Puerto Rico, the commonwealth might 

consider working with FEMA to establish a permanent, dedicated disaster recovery and 

resilience agency on the island. 
• Establish a standardized rehabilitation and recovery framework that clearly defines 

roles and responsibilities of government, municipal, and other stakeholders. This 

framework should offer clear protocols and mechanisms for coordination among national 

and local governments and nongovernmental stakeholders; define disaster assessment, 

planning, implementation, and monitoring; and offer a publicly accessible monitoring and 

evaluation system with accepted baseline data and specific, nested objectives. The 

government of Puerto Rico, with FEMA support, could consider this as part of the 

establishment of dedicated disaster recovery institutions, based on lessons learned from 

Maria. 

• Empower local municipalities and communities to take the lead in planning, 
implementing, and manning projects in their areas with technical, training, and 
financial support from the government. This provides positive outcomes whereby 

local communities are deeply invested in recovery projects, and income remains in the 
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community and supports revitalization of the local economy. In addition, use of 

beneficiaries to build “sweat equity” by helping them construct their own homes has been 

shown to be a good practice after Haiyan and other Philippine disasters. In Puerto Rico, 

this would mean its government, FEMA, the private sector, and potentially partner 

municipalities on the mainland would work to expand the capacities of the affected 
municipalities and train people in affected communities. 

• Enlist communities in frequent consultations on their desires and concerns for 
recovery—particularly when it comes to restoring livelihoods and resettling those 
communities settled in zones vulnerable to disasters—and ensure that resettlement 
sites are endowed with the “entire package” for fulfilling community needs before 
relocation. The GoP focused almost exclusively on resettlement of coastal communities 

in danger zones, but challenges in doing this (e.g., lack of adequate amounts of land) 

were exacerbated by expectations of progress in construction and emplacement of 

infrastructure, social service, livelihood, and other requirements not being met. It is 

critical that if resettlement is to be undertaken, it must be through open dialogue and 

cooperative planning between the government of Puerto Rico, the municipalities, and the 

affected communities, and in the context of fully completed relocation sites. 

• Develop a flexible, inclusive communications strategy to support transparency, 
manage expectations, and build trust with stakeholders and the general public. 
Controlling the narrative and synchronizing it from the national to local government 

levels is critical to avoiding confusion and misperceptions among the public and the 

affected communities. The government of Puerto Rico, with FEMA support, could 

consider creating a sustained dialogue with communities, being transparent about 

progress (or lack thereof), and offering realistic estimates of options and expected timing 

for the initiation and completion of projects. 
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