
Houston. . . 

Extensive flooding from Tropical Storm Harvey in southeast Texas on Aug. 31, 2017. Air National Guard

We’ve Got A Problem



Puerto Rico. . . 

Barranquitas, Puerto Rico, October 9, 2017 -- Aerial view of a damaged home in the mountainous area of Barranquitas, Puerto 
Rico. After Hurricane Maria, many homes, businesses, roads, bridges and government buildings suffered major damages due to 
strong winds and heavy rain. Photo by Andrea Booher / FEMA

We’ve Got A Problem



California. . . 

Tubbs Fire, ABC News

We’ve Got A Problem



Carolina. . . 

We’ve Got A Problem
Chip Somodevilla



Presenter
Presentation Notes
Actually, we had a lot of disaster-related problems in 2017. . . 2017 saw 16 disasters causing over $1 billion in damages. 

https://www.ncdc.noaa.gov/monitoring-content/billions/images/2017-billion-dollar-disaster-map.png


Frequency of Natural Disasters

Presenter
Presentation Notes
And the problem has been growing. The frequency and intensity of hazard events are increasing while an increasing number or people and valuable assets are concentrating in vulnerable areas.



Cost of Natural Disasters

Presenter
Presentation Notes
The costs of these events are increasing as well, impacting all levels of government, the insurance sector and individual citizens and business owners. We must find a way to reduce these costs. Business as usual is not sustainable. The 16 disasters resulted in over $300 billion in losess



What is Resilience?

Resilience is the ability to prepare 
and plan for, absorb, recover from, 

and more successfully adapt to 
adverse events.

According to the National Academy of Sciences:



Resilience



“Money spent on reducing the 
risk of natural hazards is a sound 
investment. On average, a dollar 

spent by FEMA on hazard 
mitigation provides the nation 

about $4 in future benefits.” 

Natural Hazard Mitigation Saves: 
An Independent Study to Assess the Future Savings from Mitigation Activities 

(2005)

http://www.nibs.org/resource/resmgr/MMC/hms_vol1.pdf


A Valuable Contribution . . . But Questions 
Remained

Private Sector Initiatives Lifelines

Building Codes



http://www.nibs.org/mitigationsaves


Benefit Cost Ratios by Hazard and Mitigation 
Measure



BCR for Coastal Flooding Mitigation BCR for Hurricane Wind Mitigation

BCR for Earthquake Mitigation BCR for Wildfire Mitigation

Presenter
Presentation Notes
We’ve even drilled down to the state or county level to assist decision makers in identifying where implementation of measures exceeding building code provisions are likely to be beneficial. As architects, you have the opportunity to engage clients in identifying their risks and helping them evaluate what level of investment makes sense to help them mitigate that risk. 



All Stakeholders Benefit from Exceeding Select 2015 
I-Code Provisions

Presenter
Presentation Notes
We’ve also undertaken the effort to identify who benefits from mitigation investments—and how much. As you’ll note, everyone benefits, but the degree of benefit is uneven. These discrepancies lead to the classic case of split incentives—the one who pays is not necessarily the one who benefits. We are working on tools to help drive recognition of the value of mitigation and other high-performance building attributes across the building life-cycle. Leveraging existing incentive mechanisms like PACE and paralleling energy efficiency finance programs can drive increased investment.



Mitigation Measures Studied
• 1 - Overall framework and integration of subsequent modules

• 2A – Design and build new buildings to exceed code minima

• 2B – Adopt and enforce building codes

• 3 - Retrofit of existing facilities

• 4 - Business continuity planning and disaster recovery 

• 5 - Utility and transportation infrastructure mitigation

• 6A - Federal mitigation grants and loans

• 6B – Non-building specific activities by federal agencies to mitigate hazard

( sole focus of MSv1)

( late October)

( late October)

( early 2019)



Pre-Disaster Resilience Based on Public and Private 
Incentivization

The most cost-effective manner to 
achieve resilience is through a 

holistic and integrated 
set of public, private and hybrid 

incentivization programs including 
mortgages, insurance, finance, tax 
incentives and credits, and grants

http://www.nibs.org/page/mmc_resources


Layered Incentive Strategies

Refinance Model for an Existing Commercial Building Retrofitted for Resilience

Finance Offsets

Finance Source Payback Source Insurance Finance Tax Incentive

Refinancing Building Owner Premium 
discount

Reduced equity 
requirement Property tax reduction

Reduced 
deductible

Interest rate 
reduction State tax deduction

Disaster Savings Account 
deduction



Small Building Domination

≤ 50k sq.ft.
Structures  93.9%
Square Footage  49.5%

Source: Energy Information Administration, “2012 CBECS Preliminary Results,” June 2014, http://www.eia.gov/consumption/commercial/reports.cfm

http://www.eia.gov/consumption/commercial/reports.cfm


Variations in Today’s Building Stock



National Institute of Building Sciences Council on Finance, Insurance and Real Estate. 2015. “Financing Small Commercial Building Energy Performance Upgrades: Challenges 
and Opportunities.” https://www.nibs.org/resource/resmgr/CC/CFIRE_CommBldgFinance-Final.pdf.

Estimated Energy Retrofit Market Opportunity

https://www.nibs.org/resource/resmgr/CC/CFIRE_CommBldgFinance-Final.pdf


The Intersection of Energy Efficiency & Resilience

ACEEE, Enhancing Community Resilience through Energy Efficiency, 2015  



Existing Resources



Tools to Assess Risk, Identify Recommendations

• Allows the prioritization of inventories of 
facilities based on risk, resilience and potential 
resource needs

• A convenient way to test mitigation measures 
implemented or planned

• Can support other more thorough assessments

• Dramatic reductions in facility assessment costs, 
time, and expertise constraints

• Expected to save millions of dollars to the public 
and private sectors



Tools to Assess Risk, Identify Recommendations

• Best Practices for Anti-Terrorism Security 
(BPATS) for commercial office buildings

• Evaluate various components of building 
security including access control, risk 
awareness, physical security, IT security and 
more.

• The guide spans seven categories, 411 best 
practices and approximately 60 associated 
common practices.



High-Performance building means a building that integrates and optimizes on 

a life-cycle basis all major high-performance attributes, including energy [and 

water] conservation, environment, safety, security, durability, accessibility, 

cost-benefit, productivity, sustainability, functionality, and operational 

considerations.
-Energy Independence and Security Act of 2007 §401 (PL 110-140)

High-Performance Buildings Defined

Presenter
Presentation Notes
In recent years, much of our work has revolved around the concept of a high-performance building which many agencies have also adopted. As identified in the Energy Independence and Security Act, a high-performance building integrates and optimizes major building attributes across the life cycle of the building including sustainability, safety and security, cost effectiveness, productivity and other important attributes.



Presenter
Presentation Notes
Through the foresight of Congress, the Institute was created in 1974 to bring the public and private sector together to serve as an authoritative source for the building industry. Through examination and dissemination of codes, standards and other guidance, the Institute was charged to improve the built environment.



COBie

Presenter
Presentation Notes
Depending on your role within the industry, you’ve probably encountered some of our work (although you may not realize it). You may be familiar with the National BIM Standard, COBie and the buildingSMART alliance. Building off our early work on the nation’s first energy standard back in 1975, we’re working on the next generation of building energy issues including establishing a common definition for zero energy buildings, developing outcome-based policies, and identifying certification schemes for energy focused personnel. We’ve looked at the importance of investing in mitigation strategies to reduce the impacts of disasters. We did early work on addressing asbestos and lead in buildings. We’ve helped agencies like GSA move their design criteria to more performance based requirements. We’ve been instrumental in the formation of the High-Performance Building Congressional Caucus to help Congress understand and advance important buildings related issues. And we share our information with the world through the Whole Building Design Guide. My role is to look at the diversity of activities going on within the Institute and in the industry as a whole and find the connections. How can we bring together what seems like disparate activities into an industry that delivers high-performance buildings across their lifecycle?



Advance 
Science and 
Technology

Presenter
Presentation Notes
To accomplish its mission, the Institute has established Councils and Committees of subject matter experts representing all aspects of the industry to help identify the challenges before us and develop potential solutions.



Developing a Competent Workforce

In Development:
Blast Design 
Professional

Presenter
Presentation Notes
Let me wrap up by touching on one area of growing concern—the workforce. The big question is who is qualified to design, construct and maintain our high-performance buildings. The Institute worked with the Department of Energy to identify the core criteria for energy focused careers along with a “Good Housekeeping” seal of approval owners and others can use to identify personnel with qualifying certifications or certificates. We are now applying the process to blast design professionals.

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi99vi17bbLAhXMVj4KHeV8BDoQjRwIBw&url=http://betterbuildingssolutioncenter.energy.gov/beat-blog/better-buildings-workforce-guidelines-released&bvm=bv.116573086,d.cWw&psig=AFQjCNFuPjqu0bieBws0onFjY-dqhZdIFg&ust=1457724587402346


http://www.nibs.org/resource/resmgr/
Docs/Final_Rprt_Future_of_Cde_Off.pdf

http://www.nibs.org/resource/resmgr/
ncgbcs/future-of-code-officials.pdf

Age

Retirement Plans

1 to 4 5 to 9 10 to 14 15 to 24 25 to 49 50 or
more

33.2%

23.9%

12.5%
9.7%

8.4% 12.3%

31.2%
28.4%

14.1%
7.8% 6.9%

2.4% 2.2% 3.7%
0.9% 0.9% 1.6%

Community Size

Department Size

Presenter
Presentation Notes
Code officials appear to be particularly vulnerable to future workforce shortages. In a 2014 survey, the Institute found that over half of the code official workforce is over the age of 55 with just 15 percent younger than 45! Over 80% of the workforce plans on retiring within 15 years of the study—30 % within 5 years. All this while most code departments are 9 people or less. . . 



Advancing Resilience

Presenter
Presentation Notes
Resources to advance resilience are growing—the challenge now is identifying what guidance is appropriate for your project. Hopefully as work in this area continues, guidance will converge on a set of best practices. 

http://disastersafety.org/fortified/safer-living/


The Importance of Community-Level Resilience 
Illustrated

Galveston Texas, Post-Ike NYC, Post-Sandy



Functions in Communities

Social
Neighborhoods; 

Communications; 
Culture and 

Recreation; Education 
and Training

Infrastructure
Natural Environment; 

Transportation; Water; 
Energy; Solid Waste; 

Food; Buildings; 
Communications 

Infrastructure

Organizations
Local Government; Public Safety and 

Security; Public Health and Healthcare; 
Business; Finance; Governance





The Role of Existing Building Codes
Existing buildings define the main streets and 
the skylines of the nation’s communities. Yet, as 
these communities evolve to address changes in 
their economy and populations, they don’t 
always have the mechanisms in place to assure 
the safety and security of their citizens while 
providing building owners and developers a 
cost-effective means for updating the existing 
building stock to meet changing needs. Existing 
building codes provide just such a mechanism.



Traditional vs. Performance Based Procurement

Seventhwave, Accelerate Performance, http://www.seventhwave.org/accelerateperformance/about

Presenter
Presentation Notes
With performance-driven approaches to design, construction and operations we must be much more deliberative in the early planning stages—one of the hallmarks of an integrative process. The earlier these decisions are made in the project the less costly they are to implement—and the greater likelihood that they will actually be realized.





Presenter
Presentation Notes
We’re seeing increased focus at the systems level rather than component-by-component. Systems efficiency approaches recognize the increasing difficulty in squeezing additional efficiency out of individual components—its becoming technically or economically impractical in some cases. However, we need the standards and tools to be able to effectively implement such an approach. 



An Emerging Resilience Issue
Designing for 
Future Risks

https://www.nibs.org/resource/resmgr/cc/movingforward-_final.pdf
http://www.nibs.org/resource/resmgr/files/45thPresidentRecommendations.pdf
https://ascelibrary.org/doi/book/10.1061/9780784479193
https://www.gao.gov/products/GAO-17-3
https://www.serdp-estcp.org/News-and-Events/Conferences-Workshops/Past-RC-Workshops/Nonstationary-Weather-Patterns-and-Extreme-Events-2017


Retrofit for Resilience: Preparing 
Communities for Hazards

Ryan M. Colker, J.D.
Vice President

National Institute of Building Sciences
1090 Vermont Ave., NW • Suite 700

Washington, DC 20005, USA
202-289-7800 x133
rcolker@nibs.org

@rmcolker

RETROFIT Conference 2018
Charlotte
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