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Abstract 

 

Floods have had more economic impact and have affected more people in the United States 

than any other natural hazard. Given the recurrence of more devastating flood events in recent 

years there is a growing interest in enhancing community ex-ante preparedness and resilience 

for such events. 

We access the full database of FEMA’s community rating system (CRS) during the 

period 1998-2011 and analyze risk reduction actions taken by the 1,200 active communities 

between 1998 and 2011. We address five questions: What is the spatial and temporal 

distribution of achieved CRS rating class and implemented activities nationwide? What is the 

tenure of the participating communities in the program, and how has their level of participation 

evolved over time? What activities do communities undertake most often, and what is the 

degree of community participation in each CRS activity?  Does participation in the CRS reduce 

flood claims? Finally, how does the current level of CRS participation relate to a more 

comprehensive 5-Capitals community flood resilience measurement framework that has been 

recently introduced in the literature? 

We find that a number of aspects of the CRS program that work well, and others that 

could certainly be improved.  For example, 99 percent of communities stay in the program once 

they’ve joined and these communities tend to increase the number of activities they perform 

over time. That said, we also find that the majority of the communities undertake only those 

activities that are fairly easy to undertake.  Encouraging more intense participation from 

communities is certainly something for the CRS to work on moving forward. While the study 

focuses on the U.S., we believe that the CRS, a unique community-focused flood mitigation 

program, has implications for other developed countries, as well as developing economies 

interested in improving flood resilience. 

 

 

KEY WORDS: flood risk, CRS, community resilience measurement, insurance 
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1. INTRODUCTION 

1.1 Floods are becoming More Frequent and Costly 

Recent catastrophes have inflicted significant economic losses. The global average annual cost 

of natural disasters between 2000 and 2015 has been estimated to be around $100 billion 

(Kunreuther, Michel-Kerjan and Useem, forthcoming). Of all natural disasters globally, floods 

are the most costly (Miller et al., 2008) and have affected the most people (Stromberg, 2007). 

This is true worldwide, including in the most advanced economies. For instance, in the United 

States, of all natural hazards, floods accounted for the most lives lost and the highest amount 

of property damage over the 20th Century (Perry, 2000).  Floods have also triggered about two-

thirds of all U.S. presidential disaster declarations over the period 1950 to 2011 (Michel-Kerjan 

and Kunreuther, 2011).1 Many local flood events and storm surge related floods have triggered 

historical losses: Hurricane Katrina in 2005 and Hurricane Sandy in 2012 triggered more than 

$200 billion in damage, combined (White House, 2007; New York City, 2013).  The August 

2016 flooding in Louisiana has led to more than 27,000 federal flood claims submitted and 

122,000 individuals and households registering for federal assistance.2   

These disasters fueled a fairly intense national debate about who should pay for the 

economic consequences of flood losses and the appropriate roles of the public and the private 

sectors in improving risk awareness and personal responsibility; moving to risk-based pricing; 

addressing insurance affordability; investing in flood protection measures and enforcing land 

use regulations (Michel-Kerjan and Kunreuther, 2011; Kousky and Kunreuther, 2014; Mechler 

et al., 2014; Botzen and Van den Bergh, 2008).  Unless proper actions are taken to reduce 

exposure to future floods, we might very well see even more costly disasters in the coming 

                                                 
1 While we focus on the United States, flood disasters have affected a very large number of countries in recent 

years, including Australia (2010/2011), Austria (2002/2013), China (recurrent), France (2010), Germany (2002; 

2013; 2014), Pakistan (2010), Morocco (2014) and the UK (2013; 2014, 2016). Some post event reviews have 

been undertaken for several of these flood events and discussed in Keating et al. (2016a). 
2 https://www.whitehouse.gov/blog/2016/08/17/live-updates-what-you-need-know-about-flooding-louisiana 
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years. Indeed, with growing concentration of population and assets in high risk areas, combined 

with climate patterns that are expected to increase storm surge and precipitation, flood risk is 

by definition on the rise as well.  

 

1.2 Measuring Flood Risk Preparedness and Mitigation: The CRS 

A recent review of residential flood insurance markets in more than 25 countries3 (Atreya et 

al., 2014) reveals that only the United States has a national program that systematically 

encourages communities to better prepare for flood events, quantitatively scores communities 

across a number of flood resilience activities and links scores to reduction of insurance 

premiums for residents in those active communities; this is the Community Rating System 

(CRS), which is managed by the U.S. National Flood Insurance Program (NFIP) under the 

Federal Emergency Management Agency (FEMA).  

The community—not the individual homeowner—is the central component of that 

program. Indeed, the NFIP was established in 1968 with goals to reduce future flood losses by 

encouraging communities to adopt and enforce floodplain management ordinances in exchange 

for federally-backed flood insurance. In order to encourage community floodplain management 

activities that exceed minimum NFIP flood management standards and further reduce flood 

losses, the CRS was established in 1990 as a voluntary program.  

There are 18 flood management activities recognized by FEMA. For each activity the 

community undertakes, and depending on the level of achievement within that activity, the 

community obtains points. The more points, the better the community is rated (from 10 to 1, 

10 being the lowest rating and 1 the highest). Today, while the number of communities that 

                                                 
3 Australia, Austria,  Belgium, Canada, Czech Republic, , Finland, France, Germany Hungary, Iceland, Indonesia, 

Japan, Mexico, Morocco, Nepal, Netherlands, Norway, Peru, Poland, Romania, Slovakia, Spain, Switzerland, the 

United Kingdom, and the United States of America.  
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participate in the CRS program is small in relative terms,4 they represent an estimated two-

thirds of the 5.6 million flood insurance policies sold by the NFIP across the United States.  To 

the best of our knowledge this program is unique worldwide and is the research focus of this 

paper.  

Thanks to full access to the entire CRS portfolio granted to our research team by FEMA 

for the period 1998-2011, we will specifically address several yet-to-be answered questions 

concerning this program, among which are: What is the spatial and temporal distribution of 

CRS class and activities nationwide; What is the tenure of the participating communities and 

how has their level of participation evolved over time? Do many communities join just for a 

few years, then stop, in a similar way that many residents drop their flood insurance coverage 

after a short period of time (Michel-Kerjan et al., 2012)? What is the level of community 

participation in CRS and what activities do communities most often undertake? We are also 

interested in linking the CRS scoring approach to a 5-Capitals community resilience 

measurement approach, which has been recently introduced and that we discuss in more detail 

in section 5 of this paper.   

Our analysis focuses on the approximately 1,200 active (i.e., achieving some level of 

CRS scored community mitigation) CRS communities in the United States.  Although CRS 

communities represent only 5 percent of the over 22,000 communities participating in the 

NFIP, more than 68 percent of all flood insurance policies are written in CRS communities 

representing $880 billion of insurance in force.  Importantly, we are able to conduct a 

longitudinal analysis of the active CRS communities across the entire country over more than 

                                                 
4 As of December 31, 2011 which is the end of our sample, approximately 1,200 out of the 20,000 NFIP 

communities were active in the CRS. While many inactive communities tend to be small, there are notable 

exceptions (including the City of New York which would not qualify for even the lowest CRS score today). Low 

flood insurance penetration has also been a major issue in many parts of the U.S. For instance, 80 percent of 

residents in the area inundated by Sandy 2012 did not have flood insurance. The CRS’s most recently added 

activity (the 19th) provides active communities with additional points if they demonstrate they promote flood 

insurance adoption.  
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a decade (1998-2011) that included some of the most severe flood events in the NFIP’s history.  

We hope to add to the national level analysis of the overall community participation and flood 

mitigation actions taken by CRS communities.  

 

1.3 Literature on the Community Rating System 

Analyzing losses from 383 flood events across 54 counties in Florida from 1997 and 2001, 

Brody et al. (2007) and demonstrated the effectiveness of the CRS program in reducing 

property damage resulting from floods: an increase of one unit of CRS score reduces flood 

damage in that community by over $300,000. In the same vein, Brody et al. (2007) analyzed 

423 flood events in Texas from 1997 to 2001 and show the effectiveness of the CRS program 

at reducing flood loss. In both studies, the authors found that CRS participation appears to 

reduce community-wide flood damage more than dams, even though dams are far more costly. 

Zahran et al. (2009) showed a positive correlation between household flood insurance 

purchases and CRS participation in Florida communities. Other research that analyzed factors 

that influence community participation into the CRS are Landry and Li (2012) (in North 

Carolina) and Sadiq and Noonan (2015) (nation-wide). Those factors include greater flood 

experience, higher percentage of the community’s overall area covered by water (e.g., a river), 

larger local capacity/resource availability (e.g., number of trained staff in the community) 

(Kunreuther and Roth, 1998) (consistent with greater private gains to homeowners from 

discounted flood insurance) and larger share of the population under the age of 18 (desire to 

protect the most vulnerable), among others. In a recent paper, Fan and Davlasheridze (2015) 

estimated the willingness to pay (WTP) for the CRS activities. They show that age, ethnicity 

and race, educational attainment, prior risk exposure explain the risk perception. They also find 

that the marginal WTP for additional credit points earned for public information activities, 

including hazard disclosure, to be the highest. Another important analysis was done by Brody 
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et al. (2009) who provide a longitudinal analysis of a sample of 50 active CRS communities in 

Florida over a seven year period (1997-2005) and determine whether these communities 

change their flood management practice. They show that there is, overall, a positive, although 

modest, improvement in flood management efforts over time.  

 

1.4 Findings 

Overall, we find that the CRS program works well. It attracts more communities every year; 

the tenure is very high with 99 percent participation communities staying in the program from 

year to year over the period 1998-2011 that we study. The distribution of activities across all 

communities has also improved over time; the average number of activities in which CRS 

communities are involved increased 20 percent between 1998 and 2011 (from 10 to 12, out of 

18 possible ones). For instance our analysis reveals that in 1998, only 10 percent of the 

participating communities were involved in floodplain management planning; 43 percent were 

in 2011. In 1998 only 8 percent were involved in acquisition and/or relocation of high-risk 

buildings, versus 23 percent in 2011. Less than half of active CRS communities had received 

points for hazard disclosure in 1998; more than 70 percent had in 2011.  

We also wanted to know how much these communities were doing for each of the CRS 

activities. Within each activity there are one or more discrete elements (for a total of 81 

elements) and each receives a certain number of credit points.  Do most communities do the 

bare minimum to get some points or do many of them push harder to significantly increase 

their resilience? Here we learn that the vast majority of the 1,200 communities are involved in 

only fairly light activities. Easier tasks (such Map Information Services available to community 

residents or having elevation certificates for some of their residents) are performed by close to 

100 percent of the communities. Where greater effort or additional funding is needed, though, 

we start to see a significant decline in the efforts (very much aligned with Landry and Li (2012) 
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on their 50-community sample). We also find that while there is improvement across scores 

over time, it is fairly slow: on average 64 communities improved their CRS class by one level 

every year (out of 9 class levels), seven by two levels, and only one community increased their 

rating by three levels. On the other hand, five communities dropped one class level, and two 

communities dropped two class levels.   

Our findings suggest that the CRS program can be an important tool for other countries 

that want to (re)design an effective flood risk insurance market that can be linked to risk 

reduction efforts.  However, community risk reduction programs such as the CRS can be 

complemented by other measures to provide fuller community flood resilience.   

In response to an increased emphasis on systematically measuring community resilience 

(NRC, 2012) several conceptual frameworks have been proposed aimed at further measuring 

community resilience.5  One example that attempts to measure resilience comprehensively, and 

is being tested with communities in 10 countries now, is the flood resilience measurement tool 

recently developed by the Zurich Flood Resilience Alliance of which our research team is a 

partner.6  The Alliance adopted the 5-Capital (5C) framework to measure community 

resilience.  We identified five capitals – human, social, physical, natural and financial – and 88 

sources of resilience that contribute to the overall resilience goal of a community. The tool 

captures several aspects of community resilience and is now being deployed in eight countries, 

including the United States.  A further contribution of our work here is to link this 5C flood 

resilience framework and the CRS.  

The remainder of the paper is organized as follows. Section 2 provides a short overview 

of the operation of the National Flood Insurance Program (NFIP) and of the Community Rating 

                                                 
5 Some important work has focused on specific dimensions of resilience; e.g., Cutter et al. (2008). 

6 In 2013, Zurich Insurance group launched a multiyear alliance with the International Federation of Red Cross 

and Red Crescent Societies (IFRC), the International Institute for Applied Systems Analysis (IIASA), the Wharton 

School’s Risk Management and Decision Processes Center (Wharton) and the international development non-

governmental organization Practical Action with the aim of creating a comprehensive framework that will help to 

promote community flood resilience. 
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System. Section 3 focuses on our longitudinal analysis of the active CRS communities. Section 

4 provides a more granular analysis of actions taken by communities across the 18 eligible 

activities and intensity of participation (i.e., points received compared to maximum available 

points for each activity). Section 5 links the CRS approach to the 5-Capital community flood 

resilience measurement approach and discusses key findings.   

 

2. OVERVIEW AND OPERATION OF THE CRS 

2.1. About the National Flood Insurance Program (NFIP)  

The National Flood Insurance Program was enacted in 1968 in response to the private sector’s 

lack of appetite to insure floods, mainly because of the catastrophic nature of the peril, the 

spatial correlation of claims, and the difficulty in addressing adverse selection (Gerdes 1963; 

Anderson 1974). The NFIP was designed to be a partnership between the federal government 

and communities. Communities can join the program, adopting minimum floodplain 

development regulations, and in exchange, flood insurance is made available to homeowners 

and small businesses in those communities (see Michel-Kerjan, 2010 for a detailed analysis of 

this federal program). 

Since the NFIP’s inception, additional legislation has been enacted to strengthen the 

program, improve its fiscal soundness, and inform its mapping and insurance rates-setting. For 

example, the National Flood Insurance Reform Act of 1994 mandated that homeowners with a 

mortgage from a federally-backed or regulated lender residing in a special flood hazard area 

(SFHA) purchase flood insurance.  Floodplains have been mapped by FEMA to determine 

program requirements, set premiums, and assist local governments with planning. These flood 

insurance rate maps (FIRMs) delimit different flood zones. A zones and V zones both represent 

high-hazard 100-year return period floodplains, but V zones are subject to wave action (storm 
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surge). All 100-year floodplains (A and V zones) are referred to as special flood hazard areas 

(SFHAs).7  

The NFIP has grown significantly since 1968. The total property value insured was 

$178 billion in 1978, $375 billion in 1990, and more than $755 billion in 2000 (in 2012 dollars). 

From 2001 through 2012, total insured values reached nearly $1.28 trillion. In 1980 the 

program issued 2 million policies. This number had doubled by 1997 and continued to increase 

in the following years. Another significant jump in demand for flood insurance occurred right 

after seven major hurricanes hit the Gulf Coast in 2004 and 2005. At the end of 2011, which is 

the last year in our dataset, there were nearly 22,000 communities participating in the NFIP8; 

the NFIP has about 5.3 million policies-in-force nationwide and received a total of $3.5 billion 

in annual premiums. These figures have remained relatively stable in recent years.  

Although flood insurance is available nationally, highly populated coastal states have 

the largest number of flood insurance policies, as would be expected. In particular, two states—

Florida and Texas—represent nearly half of the entire NFIP policies-in-force. Approximately 

two-thirds of all policies are in five states: Florida, Texas, Louisiana, California, and New 

Jersey (Table 1).  

 

  

                                                 
7 Prices for insurance, which are set nationally by the NFIP, vary by contract (deductible and limit choices), flood 

zone, and if the building is in an SFHA, characteristics of the house, including elevation, number of stories, 

presence of a basement, and whether the house was built before the map was established (pre-FIRM) or after. 

8 According to Michel-Kerjan (2010), this increase in insured value is due to several factors. First, policyholders 

purchased more flood insurance to protect their assets. Inflation-corrected data show that the average quantity of 

insurance per policy almost doubled over 30 years, from $114,000 in 1978 to $217,000 in 2009. Second, many 

more people now live in exposed areas such as coastal states, which account for a very large portion of the portfolio 

of the NFIP. For instance, according to the U.S. Bureau of the Census, the population of Florida has increased 

significantly over the past 40 years: it was 6.8 million in 1970, 13.0 million in 1990, and nearly 19.3 million in 

2012. Over the same period, the number of flood insurance policies-in-force in the state increased by a multiple 

of more than seven. 
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Table 1. Distribution of NFIP Policies-in-force and Active CRS Communities 
 

Policies-in-force 
Percentage of NFIP 

portfolio 

Number of CRS 

communities 

Florida 1,828,566 35.8% 219 

Texas 587,711 11.5% 62 

Louisiana 453,532 8.9% 42 

California 257,622 5% 90 

New Jersey 236,133 4.6% 73 

Top 5 States 3,363,564 66% 486 

Total Nation 5,100,089 100% 1368 

Note: Data from Federal Emergency Management Agency as of December 31, 2015 

 

2.2. About the NFIP’s Community Rating System (CRS)  

The goals of the Community Rating System (CRS) are to reduce flood damages to insurable 

property, strengthen and support the role flood insurance can play in this regard and encourage 

communities to adopt a more comprehensive and coordinated approach to floodplain 

management. The CRS provides economic incentives in the form of premium discounts for 

homeowners in communities that go beyond the minimum floodplain management 

requirement. The 18 creditable activities in the CRS over our study period are organized under 

four main categories (called “series”): Public Information, Mapping and Regulation, Flood 

Damage Reduction, and Flood Preparedness.9  All communities start with a class 10 rating (no 

discounts) and once a community applies to the Federal Emergency Management Agency 

(FEMA) and its implementation of activities is verified, the communities move up in CRS class 

based upon the credit points they earn. Table 2 presents the creditable activities with their 

associated maximum possible points that can be earned for that activity (in brackets) and the 

number of elements in each activity.  

 

 

                                                 
9 A detailed description of these activities is described in the official CRS’s coordinator manual, available at: 

https://www.fema.gov/media-library/assets/documents/8768?id=2434.  Note that the manual is organized such 

that it starts with an introduction (section 1), then goes to describing the CRS procedure (section 2), then the 

public information activities (section 3). This is why the first CRS activities series is 300. 

https://www.fema.gov/media-library/assets/documents/8768?id=2434
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Table 2. CRS Activities, Associated Maximum Possible Points and the Number of 

Elements in Each Activity  
 

Series Activities 

Max Possible 

Points  

Number of 

Elements  
  

  

 Public Information   

310 Elevation Certificate 162 6 

320 Map Information Service 140 1 

330 Outreach Projects 350 4 

340 Hazard Disclosure  81 4 

350 Flood Protection Information 102 3 

360 Flood Protection Assistance 71 1 
  

  

 Mapping and Regulations   

410 Floodplain Mapping 1346 8 

420 Open space Preservation 900 7 

430 Higher Regulatory Standards 2740 17 

440 Flood Data Maintenance 239 4 

450 Stormwater Management 670 7 
  

  

 Flood Damage Reduction   

510 Floodplain Management Planning 359 3 

520 Acquisition and Relocation 3200 1 

530 Flood Protection 2800 1 

540 Drainage System Maintenance  430 6 
  

  

 Warning and Response   

610 Flood Warning and Response 255 6 

620 Levees 900 1 

630 Dams 175 1 
  

  

Total 18 14,920 81 
Note: Number of elements are based on 2007 (Effective until 2011). FEMA coordinator’s manual.  

 

In general, series 300 (Public Information) credits programs that advise people about 

the flood hazard, encourage the purchase of flood insurance, and provide information about 

ways to reduce flood damage. These activities also generate data needed by insurance agents 

for accurate flood insurance rating. Series 400 (Mapping and Regulations) credits programs 

that provide increased protection to new development. Series 500 (Flood Damage Reduction) 

credits programs for areas in which there is some protection effort for existing development at 

risk. And series 600 (Warning and Response) provides credit for measures that protect life and 

property during a flood, through flood warnings and response programs.   
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As indicated in Table 2, each activity has several elements for which a community can 

achieve points. For example, in series 300 Elevation Certificates, the participating communities 

can earn credit for maintaining elevation certificates for pre-FIRM and post-FIRM buildings 

separately. Map Information Services provide information about the local flood hazard and 

about flood-prone areas that need special protection. Outreach Projects provide the public with 

information needed to increase flood hazard awareness. Hazard Disclosure requires disclosure 

of a property’s potential flood hazard to prospective buyers before a lender notifies them of the 

need for flood insurance. Flood Protection Information establishes additional ways to provide 

the public with information, such as through local public libraries and flood protection 

websites.  Flood Protection Assistance provides one-on-one help to people who are interested 

in protecting their property from flooding.  

In series 400, Floodplain Mapping provides credit for developing regulatory maps and 

flood data for floodplain management purposes in areas where FEMA did not provide such 

data, or for mapping to a higher standard than that required by FEMA. Open Space 

Preservation keeps the flood-prone lands free of development and protects the natural 

functions of the floodplain. Higher Regulatory Standard credits regulations to protect existing 

and future development and natural floodplain functions that exceed the minimum criteria of 

the NFIP. Flood Data Maintenance credits a community for additional map data, maintenance 

of FIRMs (Flood Insurance Rate Maps), and erosion data. Stormwater Management prevents 

future development from increasing flood hazards to existing development and to maintain and 

improve water quality.  

In series 500, Floodplain Management Planning credits the production of an overall 

strategy of programs, projects and measures that will reduce the adverse impact of the hazard. 

Acquisition and Relocation encourage communities to acquire, relocate, or otherwise clear 

existing buildings out of the flood hazard area. Flood Protection credits communities for 
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retrofitting buildings and constructing flood control projects that reduce the risk of flood waters 

reaching the buildings. Drainage System Maintenance ensures that the community keeps its 

water run-off channels and storage basins clear of debris. 

In series 600, the activity Flood Warning and Response encourages communities to 

ensure timely identification of impending flood threats, disseminate warnings to appropriate 

floodplain occupants, and coordinate flood response activities to reduce the threat to life and 

property. Levees activity encourages communities to “properly inspect and maintain levees and 

to identify impending levee failures in a timely manner, disseminate warnings to appropriate 

floodplain occupants, and coordinate emergency response activities to reduce the threat to life 

and property.” Dams activity encourage states to provide dam safety information to 

communities where dams have been built.  

As we see in Table 2, the most CRS points to be earned are in the series 400 (Mapping 

and Regulations) and series 500 (Flood Damage Reduction).  Specifically, activities 410 – 

floodplain mapping; 430 – higher regulatory standards; 520 – acquisition and relocation; and 

530 – flood protection represent 67 percent of the total possible 14,920 points to be earned.   

Based on community activities and total points collected, flood insurance premium rates 

are discounted in increments of 5 percent up to a maximum of 45 percent for eligible insured 

properties in the high risk SFHAs, and between 5 percent and 10 percent for those outside of 

the SFHAs. Table 3 below shows the credit points earned, classification awarded and premium 

reductions given for CRS communities. From Table 3 we also see the number of communities 

per CRS class, where 71 percent of the participating communities only achieve a CRS rating 

of 7, 8, or 9.  
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Table 3. Ten CRS Classes, Associated Point Range and NFIP Premium Discounts 

CRS Class Credit points 

Premium reduction 

for residences in 

SFHA 

Premium reduction 

for residences 

outside SFHA 

Number of CRS 

communities 

benefitting 

1 > 4,500 45% 10% 1 

2 4,000-4,499 40% 10% 2 

3 3,500-3,999 35% 10% 1 

4 3,000-3,499 30% 10% 5 

5 2,500-2,999 25% 10% 66 

6 2,000-2,499 20% 10% 151 

7 1,500-1,999 15% 5% 285 

8 1,000-1,499 10% 5% 464 

9 500-999 5% 5% 217 

10 0-499 0 0 All remaining 

Note: data as of December 31, 2011 (last year of our dataset). SFHA: Special Flood Hazard Areas, considered 

as high risk of flooding by FEMA.  

 

 

3. ANALYSIS OF THE CRS PARTICIPATING COMMUNITIES 

At the end of 2011, there were 1,192 communities participating in the CRS implementing local 

mitigation, floodplain management, and outreach activities that exceeded the minimum NFIP 

requirements (FEMA Factsheet, 2015). As previously noted, more than 68 percent of all flood 

insurance policies are written in CRS communities representing $880 billion of insurance in 

force.  For our longitudinal analysis, we utilize the data obtained from FEMA on the entire 

portfolio of CRS activities within the participating communities from 1998 through 2011. The 

data contains the information on date of entry to the CRS program, the number of credit points 

received for all the activities under the four series: public information, mapping and 

regulations, flood damage reduction, and warning and response.  It also identifies whether 

participation in the CRS program is current or expired.  

 

 

 

3.1. Overall Distribution of CRS Communities and Classes 



16 

 

Figure 1 depicts the distribution of the number of active CRS communities across the 50 states 

in the United States. Not surprising given their high number of NFIP policies-in-force, Florida, 

California, Texas, New Jersey and Louisiana have among the highest number of active 

communities.   

 

 
Figure 1. Number of Active CRS Communities by State 

 

In Figure 2 a darker color indicates a larger number of participating CRS communities in each 

state in the U.S, as a percentage of total NFIP communities in the state (participating and non-

participating CRS communities). The dots represent the CRS classes achieved by the 

participating CRS communities.  The proportion of participating CRS communities per state is 

the largest for Florida. Other states in the top ten, ranked by number of active communities, are 

Nevada, Arizona, Colorado, Delaware, South Carolina, California, North Carolina, Louisiana 

and Oregon.  As of 2011, one community in California (City of Roseville) is a class 1 receiving 

a 45% discount. Other high-performing communities are in Oklahoma and Washington (City 

of Tulsa and unincorporated King County respectively) as class 2 communities. One 

community in Washington is class 3 (unincorporated Pierce County). Five communities are 
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class 4 – two in Washington State (unincorporated Skagit and Snohomish County), one in 

South Carolina (Charleston County) one in California (Sacramento County) and one in 

Colorado (City of Fort Collins).  

 

 
Figure 2: Geographic Distribution of CRS classes 

 

The vast majority of CRS participating communities receive a rating of 5 or worse – 99 

percent of communities in 2011, but there has been improvement over time. Figure 3 compares 

the proportion of participating communities in each class in 1998 versus 2011. To illustrate, 

only 0.22 percent of communities in 1998 were in class 5 whereas in 2011 5.54 percent of 
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communities were in class 5. We see similar trends for classes 6, 7 and 8 with percentage point 

increases of 10.88, 16.19 and 5.15 between 1998 and 2011.   

       

 

Figure 3: Overall Distribution of Classes across CRS Participating Communities 

 

3.2. Movement in CRS Classes over Time: A Slow but Continuous Improvement 

To obtain a more detailed view of CRS communities’ activity changes over time we compared 

the class of communities active in 1998 with their class in 1999, 2000, and so on up to 2011. 

As we show in Figure 4, every year, on average, 64 communities moved up at least one class; 

seven communities moved two classes up. Since there are nearly 1,200 active communities, 

this is a slow change. On the other hand, the movement reflects the desire by some communities 

to improve in CRS class once they enter the program.  
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Figure 4: Annual Movement in CRS Classes (1998-2011) 

 

3.3. Annual Tenure of Active CRS Communities: 99%  

We are also interested in the tenure of the CRS communities, that is, how long communities 

stay in the program. We find that once the community joins the CRS program it is highly likely 

to stay in the program. As shown in Figure 5, only a few active communities dropped out while 

the number of new communities entering the program varies between 0 in 2001 to a high 49 in 

both 2010 and 2011, summing up to an overall increase in participating communities in the 

program. Overall, the annual retention rate is found to be 99 percent.   
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Figure 5: Number of Dropouts, Additions and Retention Percentage of the CRS 

Communities (1999-2011) 

 

 

We were also interested in better understanding what motivates some communities to become 

active in the CRS and some of the obstacles they experienced in doing so. To complement the 

quantitative analysis above, we thus also interviewed the CRS coordinators in six communities. 

Below we summarize drivers and obstacles.  

 Drivers  Obstacles  

1.  Better prepare the community for flood events 

and benefit from insurance premium discount  

1. Funding, especially for capital improvement 

plans 

2. A recent major flood event triggered the 

attention of the leadership of the community 

and interest of its residents 

2. Convincing the management and city mayors 

about the benefits of resilience compare to 

competing needs given limited budget 

3. Learnings from participating  neighboring 

communities  

3. Convincing a non-transient community never 

hit by a flood to participate 

4.  Risk Reduction activities already in place – just 

formally reporting to FEMA needed 

4. Educational challenges – not knowing what 

gets you credit 

5.  Being able to use CRS as a benchmark to see 

how well the community is doing 

5.  High initial cost – more employees and new 

procedure in place needed 
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3.4. Participation in the CRS Measurably Reduces Flood Losses 

Finally, we wanted to measure the extent that participation in the CRS lowers flood insurance 

claims in the participating community. Kousky and Michel-Kerjan (2015) undertake a large-

scale analysis of over 30 years of claims data from the National Flood Insurance Program. All 

thing being equal, they find that communities with a higher number of CRS points have fewer 

claims than less active communities.  

More specifically, residential flood insurance claims in class 9 (entry level) and class 8 

communities are 13.5 percent lower than in non-participating communities. It thus seems that 

even communities that undertake minimal effort to be in the CRS do see a reduction in claim 

amounts. This is very encouraging and has important policy implications on the benefits of 

even minimal participation in the CRS.  

Claims in higher classes are lower as well, but statistically insignificant, although this 

could be due to a lack of power since the number of communities in those classes is small. 

Only 1.5 percent of the claims over that period of time are from communities in class 5 or 

better, 3 percent are in class 6, and 11 percent are in class 7. One can also measure the impact 

of gaining 100 points in the CRS program. A 100- point increase in CRS class reduces claims 

by slightly less than 2.5 percent (Kousky and Michel-Kerjan, 2015).  

Summarizing our findings so far, our analysis reveals that communities that join the 

CRS program largely remain active year after year. Overall, the majority of communities 

increase their class level over time. This improvement is typically slow though, a reminder that 

community flood management is something that takes time and often competes with other local 

priorities. 
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4: GRANULAR ANALYSIS of CRS ACTIVITIES 

 

4.1. Flood Prevention Efforts Increase over Time across Most of the 18 CRS Activities 

We are interested in understanding the nature of preparedness and mitigation activities and how 

these evolved over time.  Figure 6 indicates the evolution over time of the average number of 

CRS activities for which an active community undertakes some level of action.  In 1998, on an 

average, actions across 10 creditable CRS activities were performed by CRS participating 

communities. By 2011 the number grew to 12 at a 1.5 percent annual growth rate, on average.  

This is an important finding at two levels. First, rather than focusing on just one or two activities 

it seems that active communities favor a portfolio approach across a large number of activities. 

Second, this trend has strengthened in recent years.  

 

 

Figure 6: Average Number of CRS Activities Performed over Time 

 

 

We also compared communities participating in the 18 CRS activities in 1998 with the 

proportion of communities participating at the end of our studied period, 2011 (Figure 7; refer 

to Table 2 for details on activity 310 through activity 630). 
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Figure 7: Change in the Percentage of Communities Performing Specific Activities 

 

We find that, on average, active communities increased their activities and/or participation, or 

remained at about the same level. We don’t observe a drop in any of those 18 activities. 

Moreover, there have been significant improvements in several of them. As noted in the 

introduction, in 1998, only 10 percent of the participating communities were involved in 

floodplain management planning (510), whereas nearly 43 percent of them were in 2011. In 

1998 only 8 percent were involved in acquisition of high-risk building and/or relocation, versus 

23 percent in 2011 (520). In 1998 less than half of active CRS communities had received points 

for hazard disclosure; more than 70 percent had in 2011 (360). This indicates that it indeed 

takes time for communities to improve their activities.   

We do observe low levels of participation in 410, 520, and 530 although these have 

grown over time. This finding is consistent with the percent of communities credited in 2013 

by Sadiq and Noonan (2015).  
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4.2. Intensity of CRS Participation in Each Activity  

While most active communities participate in a large number (10 to 12) of the 18 possible CRS 

activities, the intensity, defined as points they obtained compared to the maximum number of 

points available for each activity, of such participation is rather low.  Figure 8 illustrates the 

mean score as a percentage of maximum possible across all the 18 creditable activities in years 

1998, 2005, 2006 and 2011.10 Considering the entire portfolio of all active communities, we 

find that the intensity of participation has not improved much over time. It has increased for 

some activities (e.g., 440, 430) but decreased for others (e.g., 540)  

 
Figure 8: Mean Score as a Percentage of Maximum Possible Points CRS Activities 

 

 

We find that virtually all the participating communities perform the “easier” or less resource-

intensive activities, such as public information activities (series 300). Resource-intensive 

activities such as acquisition and relocation are done by only a handful of communities.  

                                                 
10 The maximum possible points have changed over time. We use the information from the 2002, 2006 and 2007 

CRS coordinators manual for our calculations. 
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Table 4 shows the average credit points earned by the communities in class 1 through 

class 9 and the contribution of each series across CRS classes to the total mean score.  

Table 4. Distribution of Points across CRS Classes of Participating Communities 

Panel A. Average Credit Points  

Class/Series 1 2 3 4 5 6 7 8 9 

Series 300 566 647 634 552 521 471 399 335 259 

Series 400 2654 2057 2239 1712 1320 1069 807 528 240 

Series 500 1915 1212 750 638 759 411 313 235 134 

Series 600 264 254 175 248 179 177 134 103 68 

 

Panel B. Contribution to Total Mean Score (in %) 

Class/Series 1 2 3 4 5 6 7 8 9 

Series 300 10.5 15.5 16.7 17.5 18.8 22.1 24.1 27.9 37.0 

Series 400 49.2 49.3 59.0 54.4 47.5 50.2 48.8 44.0 34.2 

Series 500 35.5 29.1 19.7 20.2 27.3 19.3 19.0 19.5 19.1 

Series 600 4.9 6.1 4.6 7.9 6.4 8.3 8.1 8.6 9.7 

 

We find that, on average, communities who achieved higher ratings earn most of their credits 

from mapping and regulations (series 400) and flood damage reduction activities (series 500). 

There is not much difference in average credits earned in public information activities (series 

300) and warning and responses (series 600) across the CRS classes.11 We thus find that the 

spread of activities performed across all active CRS community is significant, but the intensity 

remains limited, with a clear focus on the easiest tasks. While this certainly makes sense to 

start, one would like to see intensity significantly increase over time and communities invest 

significantly more into flood preparedness and protection.  This low intensity is even more 

                                                 
11 Comparing the two extremes, class 9 and class 1, series 300, series 400, series 500 and series 600 contribute 

37% for class 9 versus 10.5% for class 1, 34.2% versus 49.2%, 19% versus 35.5% and 9.7% versus 4.9%, 

respectively. 
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challenging, as we show in the next section, because the CRS has a limited focus on what 

community flood resilience encompasses.  

 

5. LINKING THE CRS SCORES TO THE 5 CAPITALS (5C) FLOOD RESILIENCE 

MEASUREMENT 

 

5.1. The 5C Framework 

Community flood awareness, preparedness and risk mitigation is only a part of a holistic focus 

on community flood resilience.  We now connect the CRS approach with the sources of 

resilience recently proposed by the Zurich Flood Resilience Alliance (Keating et al., 2014) and 

the 5 Capitals (5C) framework (based on Nelson et al., 2007). There are 88 sources of resilience 

identified across the 5 capitals (sources of human capital 16; social capital 33; physical capital 

16; natural capital 6; and financial capital 17). This new approach is more comprehensive at 

measuring resilience than the activities of the CRS. But the CRS has been in place for over 20 

years so there are certainly opportunities to learn from it. 

These five capital classes broadly capture the core capacities (or asset base) that enables the 

community system to provide wellbeing, opportunity and risk management.12 Below we 

provide a definition and an example to illustrate. For each capital we define a list of sources of 

resilience supported by a total of 88 sources of resilience.13  

 Human capital is the education, skills, and health of household members (e.g., Flood 

protective behavior and knowledge: assesses people's knowledge/skills about how to 

behave during a flood event, in order to prevent death and injury).  

                                                 
12 For a detailed discussion, see: Keating et al. (2014). 
13 See Keating et al. (2016b), appendix B for a list on these 88 elements.  
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 Social capital is the reciprocal claims on others by virtue of social relationships and 

networks, the close social bonds that aid cooperative action and the social bridging, and 

linking via which ideas and resources are accessed (e.g., Community representative 

bodies/structures for flood management coordination: assess the degree of formal 

organization of the community as a whole around flood risk management.) 

 Natural capital is the natural resource base, including the productivity of land, and actions 

to sustain productivity, as well as the water and biological resources from which livelihoods 

are derived (e.g., Basin health: assesses how changes in natural habitats are exacerbating 

or reducing the flood risk in the target community).  

 Physical capital pertains to items produced by activity from other types of capital that can 

include infrastructure, equipment, and improvements in genetic resources e.g. crops, 

livestock (e.g., Access to healthcare facilities: assesses the adequacy of the infrastructure 

to support community health and how it stands up in flood situations.)  

 Financial capital is the level, variability, and diversity of income sources, and access to 

other financial resources (insurance, credit, savings,) that together contribute to wealth 

(e.g., Household financial savings or flood insurance that protect long term assets: assesses 

the availability of liquid assets/protection to cover expected flood losses).  

 

5.2 Correspondence between CRS elements and 5C sources of resilience 

The creditable activities in the CRS can be partially mapped to the 5C framework. There are 

81 elements across the 18 CRS activities and each element can be linked to one or more of the 

88 sources of resilience in the 5-Capitals framework.14 To illustrate, the CRS element 

                                                 
14 Details on the 81 elements of the CRS can be found in 2007 coordinator’s manual. Details on the 88 sources 

of resilience across the 5 Capitals can be found in 

https://www.zurich.com/_/media/dbe/corporate/docs/corporate-responsibility/zurich-flood-resilience-

measurement-paper-feb-2016.pdf?la=en 

https://www.zurich.com/_/media/dbe/corporate/docs/corporate-responsibility/zurich-flood-resilience-measurement-paper-feb-2016.pdf?la=en
https://www.zurich.com/_/media/dbe/corporate/docs/corporate-responsibility/zurich-flood-resilience-measurement-paper-feb-2016.pdf?la=en
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“anticipated flood depth data” under activity 320 – Map Information Services (shown in in 

Table 2) can be linked to human capital, that is, understanding of future flood risk (H9 in the 

list of sources of resilience).15 Similarly, the CRS element “open space restored to natural state” 

under activity 420 – Open Space Preservation – can be linked to natural capital, that is, to 

natural habitat maintained for flood resilience service (N3 in the list of sources of resilience)16.  

As noted earlier, some of the 81 CRS elements can cut across two or more capitals. For 

example, the activity “elevation certificate” pertains to physical capital but because it is also 

information provided to homeowners, it can be regarded as a factor that improves human 

capital. Activity 310, for instance, includes an element “Elevation Certificates on Post-firm 

Buildings” which is linked to sources of resilience under both human and social capital in our 

study.  In Table 5 we present the CRS activities and associated capitals. 

 

Table 5: CRS Activities and the Associated 5 Capitals (5Cs)  

Series CRS Activities Related Capital(s) 

310 Elevation Certificate Human/Physical  

320 Map Information Service Human 

330 Outreach Projects Human/Social/Financial 

340 Hazard Disclosure  Social 

350 Flood Protection Information Social 

360 Flood Protection Assistance Human 

410 Floodplain Mapping Human/Social 

420 Open space Preservation Natural/Social 

430 Higher Regulatory Standards Physical/Social 

440 Flood Data Maintenance Human 

450 Stormwater Management Physical/Social 

510 Floodplain Management Planning Social 

520 Acquisition and Relocation Physical 

530 Flood Protection Physical 

540 Drainage System Maintenance  Physical/Social 

610 Flood Warning and Response Physical/Social/Human 

620 Levees Physical 

630 Dams Physical 

 

                                                 
15 Ibid 

16 Ibid for source of resilience in 5Cs framework.  
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Figure 9 presents the number of elements in each of the five capitals and the maximum 

possible points that an active CRS community can get for activities that align with that capital. 

 

 

Figure 9: Number of Elements and Maximum Possible Points for the 5Cs 

Note: Points add up to more than 14,000 here since some CRS activities/elements are allocated to more than one capital. 

 

Across all 18 activities and 81 elements of the CRS, and comparing these elements to 

the 88 resilience sources in our Alliance’s work, we find that there are 15 elements that capture 

the notion of human capital, 41 elements for social capital, 25 elements capture physical 

capital, 7 for natural capital.  There is only one element that captures financial capital.  

 

It is worth noticing that financial capital is almost absent in the CRS scoring approach. 

FEMA, which runs the CRS program, might want to consider adding activities that bolster 

financial capital. The 5C framework suggests several financial/economic elements the CRS 

might want to incorporate. For instance, the CRS might award points to communities that have 

a communal safety net, that is, financial protection in the form of community emergency funds. 

Creating access to credit for households and businesses, and availability of financing for 

mitigation are some other financial capital elements for which the CRS might credit 

communities.  
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Looking at resilience through the 5C lens, under the current point system of the CRS 

and given our matching between the 81 CRS elements and the 88 sources of resilience in the 

5C framework, we find that a community can earn the most CRS points from performing 

activities that fall under physical capital, followed by social capital, human capital, natural 

capital and financial capital. Approximately 53.5 percent of total available CRS points  are 

physical capital activities, 28.4 percent are social capital activities, 10 percent are natural 

capital activities, 7.8 percent are human capital activities, and a negligible 0.4 percent are 

financial capital activities (see Table 6A).   

Indeed, we find that all active communities, CRS activities that address physical capital 

constitute the largest component of achieved points; 35.7 percent of points come from physical 

capital activities. Next by order of magnitude is 30.3 from social capital activities, 24.3 from 

human capital activities, 9.7 from natural capital activities, and 0.4 from financial capital 

activities. 

It is also interesting to see how the allocation evolves as a community improves its 

scores in the CRS. We find that the most active communities (class 4 or higher) dedicate most 

of their activities towards social capital rather than physical, then followed by human, natural, 

and financial. (We also see this higher social capital allocation for class 6 as well).  

As we discussed in section 4.2, none of the communities has earned the maximum 

allowable points. Based on 2011 data, on average, we find that an active CRS community 

earned approximately 6.7 percent of the maximum possible points towards CRS activities that 

align with the 5C physical capital activities (602 points on average out of the 8,932 points 

allowable under physical capital), 10.8 percent on social capital activities (510 points out of 

4,744 maximum allowable), 31.4 percent on human capital activities (408 points out of 1,301 

maximum allowable), 9.8 percent on natural capital activities (163 points out of 1,665 
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maximum allowable), and 0.4 percent on financial capital activities (0.28 out of 65 maximum 

allowable).  Figure 10 depicts these percentages. 

 

 

Figure 10: Average Percentage of Maximum Possible 5 Capitals Points across All Active 

CRS Communities 

 

 

 

 

Table 6: CRS scores across different CRS classes through the 5 capital (5C) lens 

   Community Averages   

 

Maximum  

Possible 

Points  

All 

Classes  Class 9 Class 8  Class 7 Class 6 Class 5  

Class 

<=4 

Human  1301 408.7 253.5 375.3 439.1 534.6 661.0 948.1 

Social 4744 510.7 190.1 375.7 589.0 858.4 1153.6 2169.6 

Physical  8932 602.2 334.1 508.8 655.8 818.3 1295.7 1478.1 

Natural 1665 163.0 61.0 141.3 205.7 241.1 270.6 294.1 

Financial 65 0.28 0.0 0.0 0.0 1.4 2.0 0 

Total 16,707 1,684.9 838.7 1,401.1 1,889.6 2,453.7 3,382.9 4,890.0 

 

A. Points allocation to each capital      

 

Maximum 

Possible 

Points (%) 

All 

Classes 

(%)  

Class 9 

(%) 

Class 8 
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Class 7 

(%) 

Class6 

(%) 

Class 5 

(%) 

Class 

<=4 (%) 
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Human  7.8 24.3 30.2 26.8 23.2 21.8 19.5 19.4 

Social 28.4 30.3 22.7 26.8 31.2 35.0 34.1 44.4 

Physical  53.5 35.7 39.8 36.3 34.7 33.3 38.3 30.2 

Natural 10.0 9.7 7.3 10.1 10.9 9.8 8.0 6.0 

Financial 0.4 0.0 0.0 0.0 0.0 0.1 0.1 0.0 

 

B. Intensity of participation        

 

Maximum 

Possible 

Points  

All 

Classes 

(%) 

Class 9 

(%) 

Class 8 

(%) 

Class 7 

(%) 

Class 6 

(%) 

Class 5 

(%)   

Class 

<=4 (%) 

Human  7.8 31.4 19.5 28.8 33.8 41.1 50.8 72.9 

Social 28.4 10.8 4.0 7.9 12.4 18.1 24.3 45.7 

Physical  53.5 6.7 3.7 5.7 7.3 9.2 14.5 16.5 

Natural 10.0 9.8 3.7 8.5 12.4 14.5 16.2 17.7 

Financial 0.4 0.4 0.0 0.0 0.0 2.1 3.1 0.0 

         
 

Furthermore, Table 6 (B) compares the average across all active CRS communities with 

averages within specific CRS classes in terms of the CRS points earned across the 5Cs based 

on our mapping.  Across all classes, intensity is highest for human and social capital activities.  

As would be expected given accumulation of points needed to move up CRS classes, intensity 

is higher across all capitals for higher ranked CRS classes.  Communities that are CRS classes 

4 or better earn up to 72.9 percent of the maximum allowable points performing the human 

capital activities, 45.7 percent performing social capital activities, 16.5 percent performing 

physical capital activities, 17.7 percent performing natural capital activities, and as discussed 

earlier there is no points that is associated with financial capital.  This compares to class 9 at 

19.5, 4.0, 3.7, 3.7, and 0 respectively. 

 

6. CONCLUSION AND FUTURE RESEARCH 

Given the economic and social losses triggered by flood disasters in recent years, improving 

community flood resilience is of growing interest to governments around the world.  We have 

provided an in-depth analysis of the U.S. community rating system (CRS) of the National Flood 

Insurance Program. The CRS is the only national program linking flood insurance to 
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community efforts to better prepare for flood risk.  The program brings significant benefits to 

its 1,200 participating communities, although we note that of those who participate, only a 

handful perform exceptionally well.  Moreover, the level of participation could significantly 

be improved; even after 20 years of operation and significant successes, there are still more 

than 20,000 NFIP communities in the United States that do not participate in the program.  

FEMA is looking for ways to increase participation and activity level in the CRS. According 

to the CRS coordinators we interviewed, communities that have joined the program see great 

benefit in it. This is confirmed by the high tenure we found in our analysis. Some states have 

recently made CRS participation a priority. For instance, Florida has launched a two-year pilot 

in September 2015 to try to enroll many more communities in the CRS program.17 

CRS managers we interviewed also indicated that insurance premium discount was 

important trigger for their community to join and stay in the CRS; we plan to empirically test 

this hypothesis as an extension to this paper.  Recent research has indeed shown that rather 

than being substitutes, insurance and adoption of risk reducing activities might actually be 

complements (see Cutter et al. (2008) on health care, Hudson et al. (in press) in the context of 

natural hazard insurance). As such, increasing flood insurance penetration in flood-prone 

communities could result in higher interest in building resilience as well. FEMA has recently 

introduced a 19th activity, focusing on increasing flood insurance penetration in the community, 

which is certainly a move in the right direction. Under the current scoring approach, though, 

the most significant premium reduction is for those in SFHAs. Recent research has shown that 

the claim rate is not significantly different in SFHAs versus non-SFHAs (Kousky and Michel-

Kerjan, 2015), we would recommend for FEMA to reconsider the premium reduction for 

residents of active CRS communities who live in non-SFHAs.  

                                                 
17 See Florida CRS-CAV pilot at http://www.floridadisaster.org/mitigation/  

http://www.floridadisaster.org/mitigation/
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 In addition to assessing the flood mitigation and resilience activities CRS communities 

undertake, this paper maps the CRS activities to the 5 Capital framework that relates to 

resiliency of a community.  We find that the average CRS active community allocates most of 

its activities to physical capital activities; yet we also find that the best-performing  

communities are heavily weighted on social capital activities.  We also find that the intensity 

of participation is the highest for the human capital activities for better CRS classes.  

This raises the question as to whether the weighting by the CRS on physical or social 

capital activities, rather than natural, human and financial capital activities, is supported by the 

effectiveness of such physical or social actions. We are not aware of any publicly available 

analysis to support this rationale. We believe this aspect is worth further investigation by 

FEMA, communities and interested scholars.   
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