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• Migration within New England (e.g., away from the coast or riparian 
flood plains)

• Migration to New England (from at-risk regions)

• Implications of social vulnerability for migration and assisted 
relocation

• Implications of migration for social vulnerability and climate 
gentrification

Ways of approaching this topic

• Migration within New England (e.g., away from the coast or riparian 
flood plains)

• Migration to New England (from at-risk regions)

• Implications of social vulnerability for migration and assisted 
relocation

• Implications of migration for social vulnerability and climate 
gentrification
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Potential Domestic Climate Drivers of 
Migration to New England
• Sea level rise and storm surge in coastal areas

• Wildfires at the wildland-urban interface

• Drought impacts on urban water supplies and agriculture
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SLR:  Share of Homes in High Risk Flood Zones Large Wild Fires: % Increase in Risk by 2050 Drought: Drought severity on July 22, 2021

contructioncoverage.com
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Nearly all of this talk of internal “climigration” moving north 
is based on theory and qualitative data. I have interviewed 
dozens of people who have moved, local government 
officials, state demographers and I have evaluated lots of 
real estate data – including post office forwarding and 
energy bills. Behavioral motivation associated with informed 
decision making attributable to climate is difficult to tease 
out in quantitative terms—nearly impossible. In interviews, 
the general story is that climate is just one factor in many 
factors. 

- Jesse Keenan, School of Architecture at Tulane University



Environmental Hazards

RISK(Location, timing, 
duration and 
intensity of events)

(Location; households’ socio-
demographic characteristics; 
livelihoods; individual 
characteristics like gender 
and age; poverty status)

Population mobility (displacement, permanent and circular 
migration, etc.) as a demographic response

Availability of other types of 
responses and rootedness 

Perceptions and experiences of 
environmental hardship

Governmental responses, 
institutional capacity

Past experience with migration as 
a risk reduction strategy

Conceptual framing: How do environmental 
factors affect migration decisions? 
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Social Vulnerability

Source: Adamo & de Sherbinin, 2009



Past US net migration
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Source: Winkler, R., K. M. Johnson, C. Cheng, J. Beaudoin, P.R. Voss, and K J. 
Curtis. Age-Specific Net Migration Estimates for US Counties, 1950-2010. 
Applied Population Laboratory, University of Wisconsin - Madison, 2013. Web. 
https://netmigration.wisc.edu/. 

https://netmigration.wisc.edu/


Projected Change in Population 2020-2050 

Source: Matt Hauer data distributed by the NASA SEDAC at https://doi.org/10.7927/dv72-s254. 

https://doi.org/10.7927/dv72-s254


8

Projected Change in Population 2020-2050 

Source: Matt Hauer data distributed by the NASA SEDAC at https://doi.org/10.7927/dv72-s254. 

https://doi.org/10.7927/dv72-s254


Flood risks & vulnerability (2018) 

9
Source: CDC Social Vulnerability Index (SVI), processed as grids by NASA SEDAC (forthcoming). 
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Source: CDC Social Vulnerability Index (SVI), processed as grids by NASA SEDAC (forthcoming). 

Flood risks & vulnerability (2018) 



Boston: sea level rise & vulnerability
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Extreme heat: Change in # of Days above 90oF (2050)

Circa 2050s

Projected number of days per year with 
a maximum temperature greater than 
90°F circa 2050 compared to baseline 
(Source: National Climate Assessment)

https://www.c2es.org/content/heat-
waves-and-climate-change/

https://www.c2es.org/content/heat-waves-and-climate-change/


Conclusions 

• Climate change and variability are already affecting mobility of all types –
from daily commutes to long term migration

• In the US there is a recent history of amenity migration to places perceived 
to be more attractive (mountains and coasts)
• The COVID-related increase in teleworking has made this even more prevalent

• As the temperatures rise and resources like water become more scarce in 
other parts of the US, places like New England – especially higher elevation 
zones – may be perceived as attractive

• Planning for more migration into New England is a good bet

• Understanding pockets of vulnerability to flooding and heat risk can assist in 
resilience building efforts – including assisted relocation

• Climate migrants to New England are likely to be more affluent  
• They will have resources to make the move or skill sets useful to the tech economy
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https://www.vice.com/en/article/wx5zb9/activists-are-buying-land-in-vermont-to-help-people-escape-climate-disaster

“Earlier this month, Akuno

and his family began 

moving [from Mississippi] 

to a home on a 175-acre 

farm operated by the 

Grassroots Center in rural 

Marshfield, Vermont. In 

conjunction with local 

indigenous populations, the 

center will legally operate 

as a “commons” through a 

land trust, where members 

can share resources 

collaboratively and 

participate in regenerative 

agriculture—farming 

practices meant to reverse 

environmental 

degradation.”

https://www.vice.com/en/article/wx5zb9/activists-are-buying-land-in-vermont-to-help-people-escape-climate-disaster


Many thanks!
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Email: amd155@columbia.edu
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Foreseeability and the Standard of Care 



2020 broke records for $1B-Plus Weather/Climate 

Disasters 

• In 2020 there were 22 weather/climate disasters of $1 billion-
plus

• 2019 was the 7th year in last decade with 10 or more weather 
disasters of $1 billion-plus

__________________________________________________

• Last month, June 2021 broke records in our nation. as the 
warmest June on record in history.

• Washington, Oregon, and southwest Canada experienced 
deadly heat waves of days on end above 100 degrees, and 
perhaps the most extreme heat wave in world history, in 
departure from average. 



Risk Reduction Through Adaptation

• Most infrastructure has a service lifespan of 50–100 
years, and needs to remain safe and functional 
during that time period

• Adaptive design aims to strengthen the resilience of 
critical infrastructure against the risks of climate 
change, including extreme weather. 

• An adaptation project could involve traditional hard 
engineering (gray infrastructure), a nature-based 
solution (green infrastructure), or a gray-green 
hybrid approach.

.



Regulatory frameworks are often based on historical data

In Boston, sea level is projected to rise 1.5 feet by 2050  / 3 feet by 2070.



780 CMR, MA State Building Code

Relying upon, and complying 
with existing zoning, building 
codes and other  regulatory 
standards in a design may be 
unreasonable if historic climate 
information is outdated



Boston Public Development Agency (BPDA) Coastal 

Resilience Design Guidelines

Map of Boston 

Neighborhoods with Coastal 

Flood Resilience Zoning 

Overlay

Dark shaded area = 1% 

annual chance of flooding 

under Zoning Article 25 (FEMA)

Light shaded area = 1% 

annual chance of flooding in 

year 2070 with 40 inches of sea 

level rise, using the BH-FRM

In 2019, the BPDA released a draft report, Coastal Resilience Design Guidelines, which utilizes 

a coastal flood resilience zoning overlay



Boston’s Coastal Resilience Design Guidelines

Sea Level Rise-Design Flood 

Elevation (SLR-DFE) is the 

minimum elevation of the lowest 

occupiable floor for residential uses, 

or dry flood-proofing for non-

residential uses. 

The SLR-BFE is the top of the water 

level, as determined by the 1% 

annual chance of flood, in the 2070 

scenario from the Boston Harbor 

Flood Risk Model, which includes 40 

inches of sea level rise (2.5 inches is 

for land subsidence).

1’-2’ of freeboard is added to the 

BFE, depending upon use of the 

building. 

The SLR-BFE plus freeboard equals 

the SLR-DFE.



An Act Creating A Next-Generation Roadmap For 

Massachusetts Climate Policy

ENVIRONMENTAL JUSTICE



An Act Creating A Next-Generation Roadmap 

For Massachusetts Climate Policy

• The Act defines Environmental Justice populations  for the first time 
in a state statute

• Environmental Justice Principles –principles that support 
protection from environmental pollution and the ability to live in and 
enjoy a clean and healthy environment, regardless of race, color, 
income, class, handicap, gender identity, sexual orientation, national 
origin, ethnicity, religious beliefs

• Requires an environmental justice council to advise and provide 
recommendations to EEA

• improve or mitigate economic and environmental impacts on 
environmental justice populations and establish programs and 
regulations to achieve the GHG emissions limit in a manner that 
protects environmental justice populations



• The standard of care is evolving due to scientific 

knowledge of potential climate change impacts.  Given 

the state of knowledge, it will be  increasingly difficult to 

argue that unprecedented weather events were 

unforeseeable

• Meeting the standard of care will  require different 

considerations depending upon the location of the project 

and its climate vulnerability



Standard of Care – General Principles

• The Standard of Care is the benchmark against which 
the quality of the Design Professional’s actions are 
evaluated and judged

• The Engineer’s  skill in performing its services is 
compared to that of a an engineer performing the same 
services in the same circumstances and in the same 
location.  The test is whether the design or services were 
reasonable and prudent 

• Negligence based Standard of Care means that the 
Design Professional is negligent if they do not perform 
consistent with the accepted standard 



§ 2.2  The Architect shall perform its services consistent 
with the professional skill and care ordinarily provided by 
architects practicing in the same or similar locality under 
the same or similar circumstances.  The Architect shall 
perform its services as expeditiously as is consistent with 
such professional skill and care and the orderly progress 
of the Project.

Standard of Care from AIA 
B101 2017:

Standard Form of Agreement between Owner and 
Architect

Standard of Care



Standard of Care From EJCDC E-500:
Agreement between Owner and Engineer for Professional Services

6.01  Standards of Performance

A. Standard of Care: The standard of care for all professional 

engineering and related services performed or furnished by 

Engineer under this Agreement will be the care and skill ordinarily 

used by members of the subject profession practicing under similar 

circumstances at the same time and in the same locality.  Engineer 

makes no warranties, express or implied, under this Agreement or 

otherwise, in connection with any services performed or furnished 

by Engineer. 

Standard of Care



Case Study:

Alexander v. The Woodlands Development Company

The lawsuit, Alexander v. The Woodlands Development Company, filed by 

487 residents of Timarron Park in Harris County, Texas, illustrates the risks of 

designing to conform with codes and regulations that provide only minimum 

standards, because they are based upon an unchanging or stationary climate



Practice Points

• Relying upon, and complying with existing zoning, 
building codes and other  regulatory standards in a 
design may be unreasonable if historic climate 
information is outdated and not reflective of future 
climate conditions. 

• If the standard of care reflects an understanding that 
applicable codes  and regulations are outdated, a design 
professional’s failure to consider the  impacts of climate 
change may be construed by the trier of fact (a judge or 
jury) as professional negligence.



to be published by ACEC 

July 2021
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Adapting & Building Resilience 

to Climate Change 

July 2021Lindsay Ross, Director of Global Client Services, 

Moody’s ESG Solutions 
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1. About Moody’s ESG Solutions

2. Climate Impacts to Local Governments

3. Physical Climate Risks in New England

4. Key Market Trends

5. Next Steps: Building Resilience to Climate Hazards

Topics
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ESG Solutions

Providing trusted insights and integrated analytics leveraging 

our deep domain and risk expertise

Credit Ratings Risk Management Solutions

Climate Solutions

Sustainable 

Finance

ESG Measures

Index Solutions

SME Solutions

Moodys.com

APIs, and

Data Feeds

Real Estate

Solutions

Risk Analytics & 

regulatory reporting

Lending solutions

and tools

ESG Credit Scores

Heat MapsESG Classification

Credit Ratings & 

Research
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Climate Risk Pathways to Credit Risk

Source: Moody’s Investor Service, Evaluating the Impact of Climate Change on US State and Local Issuers, 2017
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Physical Climate Risk by County - All Hazards

Heat Stress

Water Stress

Hurricanes

Sea Level Rise

Wildfires

Flooding



EBC New England Annual Climate Change and Resiliency Summit 6

Physical Climate Risk by Zip Code – All Hazards
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Flood Risk by Zip Code
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Sea Level Rise Risk by Zip Code
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Wildfire Risk by Zip Code
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Economic Costs of Climate Change

Climate-influenced weather events caused 

$268B of global economic damage in 

2020, of which 64% were uninsured. 

Floods, heat waves, drought 

and wildfires are 2-4 times 

more frequent since 1980. 

Regulatory Pressures

Climate change presents systemic risk for 

financial markets. Bank of England will 

require its first climate stress test in 2021, 

and dozens of Central Banks and 

supervisors are also preparing 

climate risk regulations.

Investor Expectations

“Climate risk is investment risk” writes 

Larry Fink in his 2021 letter to CEOs. 

Investors expect banks, corporates and 

asset managers to disclose their exposure 

to climate risk and to demonstrate 

actions to reduce GHG 

emissions.

Key Market Trends

Regulatory landscape highlights:

» Disclosure requirements, typically 

aligned with TCFD guidance and 

industry best practices -- France, UK, 

China, New Zealand.

» Push to incorporate climate risk into 

risk management and supervision, 

from credit origination to capital 

requirements – UK and Europe (ECB, 

EBA), Canada, Hong Kong, Japan and 

many other NGFS members. 

» Central Banks taking the lead in 

establishing best practices for 

disclosures, risk management and 

green finance and integration into 

monetary policy – Bank of England, 

DNB, Banque de France, ECB, 

Singapore MAS, Bank of China, etc.
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Plan

» Vulnerability assessments using forward-looking climate data

» Technical assistance to interpret and act on results

Institutionalize Climate Resilience and Adaptation

» Chief Resilience Officer

» Climate Adaptation Steering Committees

Budget

» Issue bonds, implement insurance surcharges, create infrastructure and/or green banks

» Create special-purpose financing entities (TIFs, stormwater utilities)

» Create climate-resilient standards, codes, and regulations

» Tap into federal funding available for pre-disaster resilience building

Participate in Regional Resilience 

» Engage with private sector actors with stakes in climate resilience outcomes

Next Steps – Building Resilience to Climate Hazards
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Insights – Read More

Investment Strategies Scenario Analysis Risk Management Reporting and Disclosures



Lindsay Ross

Director, Global Client Services

Moody’s ESG Solutions
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Environmental Business Council of New 
England

By George Bradner, Property Casualty Director
Connecticut Insurance Department (CID)



The insured value of residential and commercial properties in coastal 
counties now exceeds $13 trillion. 

•CT Coastal Property: $754 billion worth of property insured on CT 
coastline, 7th highest of 18 Atlantic states

•Value of insured coastal property: Comprises 64% of all insured property 
in the state, 2nd only to FL.

•Trees: Nearly 60% of CT is forested. One of the most heavily forested 
states, among the most densely populated

AIR Coastline at Risk 2018



 Consider appropriate climate risk disclosures within the 
insurance sector, including: 

• Evaluation of the CA Climate Risk Disclosure 
Survey.

• Evaluation of alignment with other sectors and 
international standards.

• Ask more states to participate in The CA Survey
• Encourage industry to complete the Task Force for 

Climate-Related Financial Disclosure (TCFD).
• CT Reached out to the NE Zone states and as a 

result the following states are now participating in 
the survey: DE, DC, MA, ME, PA, RI & VT. (OR is 
also participating this year).

• NY & CT were already participants along with CA, 
MN, NM, & WA 

3



 Evaluate financial regulatory approaches to climate risk and 
resiliency in coordination with other relevant committees, task 
forces and working groups, such as the Financial Condition (E) 
Committee and the Financial Stability (EX) Task Force, 
including: 

• Evaluation of the use of modeling by carriers and their 
reinsurers concerning climate risk.

• Evaluation of how rating agencies incorporate climate risk 
into their analysis and governance.

• Evaluation of the potential solvency impact of insurers’ 
exposures, including both underwriting and investments, to 
climate-related risks.

• Evaluation and development of climate risk-related 
disclosure, stress-testing, and scenario modeling.



 Consider innovative insurer solutions to climate risk and 
resiliency, including: 
• Evaluation of how to apply technology and innovation to the 

mitigation of storm, wildfire, other climate risks and 
earthquake.

• Evaluation of insurance product innovation directed at 
reducing, managing and mitigating climate risk, and closing 
protection gaps.

 Identify sustainability, resilience and mitigation issues and 
solutions related to the insurance industry.

 Consider pre-disaster mitigation and resiliency and the role of 
state insurance regulators in resiliency.



 PA 21-115 AAC Climate Change Adaptation 
 $30 million in bond funds authorized in the state budget for the 

expanded microgrid and resilience grant and loan pilot 
program implements recommendations of the Governor’s 
Council on Climate Change established by Governor Lamont 
in Executive Order 3, which included adaptation and resilience 
in the Council’s mandate for the first time.

 PA 21-115 authorizes municipalities to establish municipal 
stormwater authorities to address more frequent flooding and 
water pollution from stormwater runoff.

 It adds flood prevention and climate resilience to the purview 
of municipal flood and erosion control boards giving 
municipalities more tools to undertake climate resilience 
projects.

 It expands the Green Bank to include an Environmental 
Infrastructure Fund to finance adaptation and resilience 
projects.



 The new microgrid and resilience grant and loan pilot 
program will allow the state to invest in the planning, 
capacity-building, and project pipeline needed to 
compete for increasing federal dollars for resilience, like 
those proposed in the infrastructure bill and the $1 billion 
FEMA Building Resilient Infrastructure in Communities 
(BRIC) announced by the President this spring.

 The state budget also included $5M to support the 
UConn Connecticut Institute for Resilience and Climate 
Adaptation (CIRCA). CIRCA is cited in PA21-115 as a 
critical resource for our state and municipalities to 
provide the best available science and planning for a 
changing climate.



 Parametric Insurance
 Based on certain metrics being met, wind speed 

geographic area and storm parameters payout is made

 Coral reef of the coast of Mexico

 CT Utilities
 PURA required utilities to look into how they may be 

able to insure some of their risk in lieu of the rate payer 
funding losses.

 Insurance linked securities/parametric/captive

 Public Private Partnerships
 Definition of insanity



 Legislation passed this session giving the Department authority to 
develop a report on Insurance Industry progress toward their 
financial reporting and underwriting activities.

 C41 Summit to be held October 13th & 14th

 12:00-3:00
 4 panels

 Asset Management and Climate Change
 Underwriting
 Paying for Resiliency
 Social Justice and Climate Change

 Stay Tuned to the Department Web page for more information: 





Environmental Business Council of New England

Energy Environment Economy

Moderated Discussion

Moderator: Thomas Burack

Summit Co-Chair & Moderator

Shareholder

Sheehan Phinney Bass & Green, PA


