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Award-winning market intelligence and advisory firm

Bringing climate intelligence into economic and 
financial decision-making
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2016 Best 
ESG Tool 
Award

Four Twenty Seven
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Award winning company, models and team…
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Private SectorPublic Sector

International 
Organizations

Fortune 100 
Technology Co.

Fortune 100 
Aerospace Co.

Fortune 200 
Insurance Co.
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Clients
…serving ‘blue chip’ customers across key sectors.
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 Climate risk & vulnerability assessments

 Adaptation planning

 Training and community engagement

 Portfolio screening and scoring

 Research and thought leadership

© 2016 Four Twenty Seven, Inc.
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Our Services
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 Climate change, an economic and business risk

 Climate change and ports

 Adapting to climate change: Tools & resources

© 2016 Four Twenty Seven, Inc.
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Agenda
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Climate Change: an Economic 
and Business Risk
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Climate change #1 global economic risk



And also in top #3 most likely…
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© 2013 Four Twenty Seven LLC
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U.S.: Billion-Dollar Disasters 
Trending Upwards

https://www.ncdc.noaa.gov/billions/time-series

https://www.ncdc.noaa.gov/billions/time-series
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© 2015 Four Twenty Seven LLC
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2015 Billion-Dollar Climate Disasters
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© 2016 Four Twenty Seven, Inc.
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Global Economic Impacts 

http://www.brookings.edu/blogs/planetpolicy/posts/2015/12/09-global-economic-costs-from-climate-change-worse

http://www.brookings.edu/blogs/planetpolicy/posts/2015/12/09-global-economic-costs-from-climate-change-worse
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© 2017 Four Twenty Seven, Inc.
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1.3B People and $158T at Risk

https://www.theguardian.com/business/2016/may/16/climate
-change-puts-13bn-people-and-158tn-at-risk-says-world-bank

https://www.theguardian.com/environment/2014/mar/31/clim
ate-change-threat-food-security-humankind

https://www.theguardian.com/business/2016/may/16/climate-change-puts-13bn-people-and-158tn-at-risk-says-world-bank
https://www.theguardian.com/environment/2014/mar/31/climate-change-threat-food-security-humankind


+Climate Risk in the Line of Fire from 
Regulators and Investors

Source: Cool Response, Ceres 2015

See also: Four Twenty Seven, The evolving regulatory landscape of financial climate risk disclosure, April 2016
http://427mt.com/2016/04/tfcd_disclosure_of_climaterisk/

https://www.youtube.com/watch?v=V5c-eqNxeSQ

http://427mt.com/2016/04/tfcd_disclosure_of_climaterisk/
https://www.youtube.com/watch?v=V5c-eqNxeSQ
https://www.youtube.com/watch?v=V5c-eqNxeSQ
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Broad range of economic 
impacts from climate change

© 2017 Four Twenty Seven – All rights reserved
Cicero: Shades of Climate Risk 
http://www.cicero.uio.no/en/climateriskreport

http://www.cicero.uio.no/en/climateriskreport
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Source: C2ES, Weathering the Storm – Building Business Resilience to Climate Change, July 2013
http://www.c2es.org/docUploads/business-resilience-report-07-2013-final.pdf
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What Businesses Worry About

© Four Twenty Seven, Inc.

http://www.c2es.org/docUploads/business-resilience-report-07-2013-final.pdf
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Water Scarcity and Political 
Instability are Key Risk Drivers
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Climate Risk Beyond the Fence

© 2016 Four Twenty Seven – All rights reserved
Source: Weathering the Storm, C2ES, September 2015
www.c2es.org/initiatives/business-resilience

http://www.c2es.org/initiatives/business-resilience
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Economic & Financial Risks

 Business interruptions
 Cost of repairs
 Lost sales
 Increase insurance premium
 Higher cost of capital
 Defaults in loan or investment 

portfolio
 Loss in share value
 New/increased taxes
 Macroeconomic impacts

Source: The Hartford 2013 Small Business Pulse 

Survey: Storm Sandy. All rights reserved.

© Four Twenty Seven, Inc.

http://www2.epa.gov/cira
http://www.riskybusiness.org

http://www2.epa.gov/cira
http://www.riskybusiness.org/
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Regulatory Risks

 Change in land use zoning 
and/or loss of property value

 New building/construction 
standards

 New business continuity or 
insurance requirements

 More stringent disclosure 
requirements

+ likely discrepancies between 
states/cities (domestic) or 
countries on all the above

© Four Twenty Seven, Inc.

Source: USGS
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Litigation Risks

 Improper or insufficient disclosure, 
breach of fiduciary duty

 Negligence in allowing or encouraging 
exposure to climate change

 Having caused/contributed to climate 
change

 Conflicts with insurer (see box)

 Conflict with suppliers (e.g. Wording of 
force majeure contracts)

Litigation & Extreme Weather 
Lessons from Hurricane Sandy 

Sources of conflicts between insurer & insured:

Source: Johnston, GS, Burton, DL & Baker-Jones, M 2013 Climate 

Change Adaptation in the Boardroom, National Climate Change 

Adaptation Research Facility. 

© Four Twenty Seven, Inc.

• Meteorological definition of the 
event (hurricane or storm)

• Specific nature of the damage (wind 
or flood)

• Speed of assessment and payment

• Improperly denied claims

• Unreasonable delays in payment

• Undervalue claims and unfair 
settlement offers

• Improperly calculated deductibles, 
etc.
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Reputational Risks

Damned if you do, damned if you don’t?

© Four Twenty Seven, Inc.
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Climate Change and Ports
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© 2013 Four Twenty Seven LLC
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 US$3 trillion in port infrastructure assets in 136 of the world’s largest 
port cities are vulnerable to weather events

 Top 3 climate impacts for maritime industry
 Sea level rise and floods
 Increased intensity of storms and extreme weather events
 Shifts in global trade patterns and routes

 Climate impacts can affect all parts of the value chain:
 Physical environment, legal and regulatory environment, market conditions 

and customer expectations
 supply chain, distribution channels, infrastructure & energy supply

 Climate change brings both short-term and long-term risks and 
opportunities
 Some long-term risks are best addressed with simple short-term measures

26

Key Take-Aways

© 2015 Four Twenty Seven, Inc.
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 Horizon Lines discloses risks from climate change impacts in its 
2014 Annual Report (10-K)

 Maersk’s discusses climate risks & opps at lengths in its 2014 
response to Carbon Disclosure Project investor questionnaire

© 2015 Four Twenty Seven Inc.
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Shipping companies take 
climate change seriously

Maersk’s CDP Investor Report – Climate Change - 2014
https://www.cdp.net/sites/2014/76/276/Investor%20CDP%202014/
Pages/DisclosureView.aspxHorison Lines 2014 Investor Annual Report SEC 10-K filing)

http://ir.horizonlines.com/phoenix.zhtml?c=188937&p=irol-sec#9994436

https://www.cdp.net/sites/2014/76/276/Investor CDP 2014/Pages/DisclosureView.aspx
http://ir.horizonlines.com/phoenix.zhtml?c=188937&p=irol-sec#9994436
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 Long term SLR is permanent (vs temporary nuisance floods or storm 
surges)

 Vulnerability comes from infrastructure and population in low-lying areas.

30

Disruptions go beyond local 
floods

© 2015 Four Twenty Seven, Inc.

Source: US Global Change Research Program, 
2014 National Climate Assessment

Source: Maryland Commission on Climate Change
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Sea level rise: short term 
impacts, long term planning
 Nuisance impacts are felt today

 Impacts on operations & 
maintenance costs

 Long term impacts are significant

 Can (and should) be integrated in 
new infrastructure development 

© 2015 Four Twenty Seven Inc.
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King Tide in Miami, Feb 2015 Port of Miami Tunnel was designed to withstand 
10 feet of sea-level rise
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Extreme Weather Events & 
Storms: Hazards

 The frequency of Category 4 
and 5 hurricanes is expected to 
increase. Combined with 
relative sea level rise, a larger 
portion of port infrastructure 
will be vulnerable to flooding 
and wind damage.

 This results in higher 
maintenance and replacement 
costs from damaged equipment 
and infrastructure

 Following Hurricane Katrina, 
Gulfport allocated more than 
$250 million in repairs

© 2015 Four Twenty Seven, Inc. 
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Containers scattered following Hurricane Katrina in 
Gulfport, MS. Source: katrinadestruction.com



+
Extreme Weather Events & Storms: 
Financial Risks

 Financial liability from delayed 
shipments. Delays will be more 
likely for a variety of reasons:
 More intense storms and 

precipitation events leads to 
congestion and delays

 Increased storminess could 
force vessels to take longer 
routes

 Wording on liability clauses in 
contracts and insurance will 
matter – a lot.

© 2015 Four Twenty Seven, Inc. 
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Congestion at ports could become more common with 
climate change. Source: zerohedge.com
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Heat: Operational Risks and 
Opportunities

 Increased frequency of 
days above 90°F: longer, 
hotter, more frequent heat 
waves.

 Increase cooling costs for 
refrigerated containers and 
air-conditioned units /  
Increases ROI for energy 
efficiency investments

 Higher temperature cause 
pavement to get damaged 
faster, increases corrosion 
rates -> impact on 
maintenance

© 2015 Four Twenty Seven
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Indirect Impacts: Transportation 
Infrastructure

© 2015 Four Twenty Seven, Inc. 

37

 Bottlenecks with inland 
transportation systems (rail 
connections, highways) 
impacted by increased 
temperatures, flooding, 
landslides, power outages, 
particularly in less developed 
countries

 Low water levels in the Great 
Lakes and Mississippi River 
Basin may result in more delays 
for barges along the lower 
basin
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Indirect Impacts: Trade Patterns

© 2015 Four Twenty Seven, Inc. 
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 Agriculture crops are first hit 
by climate change impacts

 Many tropical crops, like 
bananas, are sensitive to small 
changes in temperature and 
precipitation

 Climate change affects yields, 
diseases & pests, and may shift 
growing regions altogether

 Over time, trade flows for 
agricultural goods may shift 
both a risk and an opportunity
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Impacts on Ports: Maritime 
Transport Company - US Gulf Coast

Hazards Financial Operational Strategic Opportunities

Liner shipping 
and cargo 

carrying services

More intense storms 
resulting in delays 
from port closure and 
congestion

Financial liability for 
delayed shipments

Increased cooling 
costs on 
refrigerated 
containers, air-
conditioned units

Difficulty 
maintaining 
contractual 
obligations in 
risky ports

Reduced dredging 
costs as sea levels 
rise

Logistics and 
Port 

Infrastructure 

Higher temperatures 
may cause port 
structures (cranes, 
warehouses) to 
become inoperable

Increased cost of 
terminal 
construction or 
retrofitting

Higher rates of 
corrosion from 
saltwater and 
changes in 
temperature and 
humidity

Insurance 
business may be 
impacted 
negatively by 
more frequent 
storms

New markets and 
new routes, new 
product needs

Indirect Impacts

Drought in Panama 
could result in 
inoperability or 
reduced operation 
capacity of Panama 
Canal, resulting in 
massive delays

Increased insurance 
premiums or 
degradation in 
insurance terms 
reflecting future 
climate change risks

Bottlenecks with 
inland 
transportation 
systems (rail, 
highways) 
impacted by 
climate change

Change in 
quantity and type 
of products 
shipped through 
region due to 
climate change

Change in 
quantity and type 
of products 
shipped through 
region due to 
climate change
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Tools and Resources to 
Adapt

40
© 2013 Four Twenty Seven LLC
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 NOAA Steps to Resilience: https://toolkit.climate.gov/#steps

 EPA Adaptation Planning Workbook: https://www.epa.gov/cre/risk-
based-adaptation

41

What to do? 

https://toolkit.climate.gov/#steps
https://www.epa.gov/cre/risk-based-adaptation
https://toolkit.climate.gov/#steps
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 Climate Resilience Toolkit (NOAA):
 https://toolkit.climate.gov – data, guidance / manuals, case 

studies, videos, third-party tools. 

 Surging Seas Finder (Climate Central):
 http://sealevel.climatecentral.org/ - detailed data and scenarios for 

sea-level rise

 US Heat and Social Equity Tool (Four Twenty Seven):
 http://427mt.com/heat-vulnerability/

© 2013 Four Twenty Seven LLC
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Resources: Online Tools 

https://toolkit.climate.gov/
http://sealevel.climatecentral.org/
http://427mt.com/heat-vulnerability/


+ Case Study: Port of Cartagena, Colombia

© 2017 Four Twenty Seven Inc
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Source: International Finance Corporation and Acclimatise Ltd.

http://onlinepubs.trb.org/onlinepubs/conferences/2015/ClimateChange/24.AmandaRycerz.pdf

http://onlinepubs.trb.org/onlinepubs/conferences/2015/ClimateChange/24.AmandaRycerz.pdf


+ Case Study: Port of Carthagena, Colombia

© 2017 Four Twenty Seven Inc
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+ Case Study: Port of Cartagena, Colombia

© 2017 Four Twenty Seven Inc

45



+

© 2013 Four Twenty Seven LLC
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Ports & climate change

 Current initiatives include risk & 
vulnerability assessments, and developing 
strategies to build resilience
 Port of Houston conducted a study to 

inventory at-risk facilities, identify high risk and 
high consequence operations, and prioritize 
adaptation measures 

 Gulfport is planning to elevate their port from 
10m above sea level to 25m above sea level 
(Becker 2014)

 Port of Miami, Los Angeles, Long Beach, 
San Francisco, Oakland, New York, Boston, 
San Diego, Portland, and others are 
actively assessing risks and developing 
adaptation plans

 Extensive literature on climate change risks 
for maritime industry

© 2015 Four Twenty Seven, Inc. 
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Survey of port administrators measuring climate adaptation policies in 
place at major ports around the world. Source: Becker 2011
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 Surveyed port authorities about how administrators felt climate change might 
impact their operations, what sea-level change would create operational 
problems, and how they planned to adapt to new environmental conditions

 Respondents typically discuss mitigation more often
 privatized ports and tool ports appear to be discussing issues of adaptation less 

frequently
 Most ports plan on a 5-10 year horizon, and the majority are planning for some 

level of expansion of their facilities (50+ lifespan of most port infrastructure)
 Those with planned projects indicated that most plans were for more terminals 

and berths or for land acquisition. 
 Only a small percentage of ports have upcoming projects like new breakwaters or storm 

barriers that would increase defenses against flooding and wave damage
 Most ports face some amount of wind, wave, and flooding risk already and have 

already built infrastructure to protect port operations. 
 Most ports in Europe, NA, and Oceania (75% of all) followed a 100-year return period 

planning standard. This means that a structure will be designed to withstand a storm that 
has a 1% chance of occurring in any given year.

48

Adaptation – State of Play 

Source: Becker, 2011
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 52% say SLR is primary concern,  45% climate-change related storm impacts
 66% say they do not feel informed about climate change
 60% of planners feel informed, other departments did not feel informed at all
 86% agreed that “climate change should be addressed by the ports community 

as a whole”
 29% engineers disagreed, 24% CEOs disagreed, 17% environmental managers 

disagreed
 About half thought climate change would bring new opportunities. 
 42% foresee direct negative consequences

© 2013 Four Twenty Seven LLC
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Port Adaptation: Perception and 
Attitude

Source: Becker, 2011
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 IFC: Climate Risks and Business: Ports, Stenek 2013 -
http://www.ifc.org/wps/wcm/connect/98f63a804a830f878649ff551f5e606b/ClimateRisk_Ports_Colombia_Full.pdf?MOD=A
JPERES

 Climate Change and Adaptation Planning for Ports, edited by Adolf K. Y. Ng, Austin Becker, Stephen Cahoon, Shu-Ling 
Chen, Paul Earl, Zaili Yang, 2015

 Becker, A., S. Inoue, M. Fischer, and B. Schwegler, 2011: Climate change impacts on international seaports: knowledge, 
perceptions, and planning efforts among port administrators. Climatic Change, 10(1-2), 5-29. -
http://unctad.org/sections/wcmu/docs/ahm2011_2_18_becker_en.pdf

 Nursey-Bray, M. and T. Miller, 2012: Ports and climate change: building skills in climate change adaptation, Australia. In: 
Climate Change and the Sustainable Use of Water Resources [Filho, W.L. (ed.)]. Springer-Verlag, Berlin and Heidelberg, 
Germany, pp. 273-282.

 CCSP, 2008: Impacts of Climate Change and Variability on Transportation Systems and Infrastructure: Gulf Coast Study, 
Phase I [Potter, J., V. Burkett, M. Savonis, and D. Dokken (eds.)]. U.S. Climate Change Science Program Synthesis and 
Assessment Product 4.7, Report by the U.S. Climate Change Science Program and the Subcommittee on Global Change 
Research, U.S. Department of Transportation,Washington, DC, USA, 445 pp. 
(http://downloads.globalchange.gov/sap/sap4-7/sap4-7-final-all.pdf)

 UNCTAD, 2009: Multi-Year Expert Meeting on Transport and Trade Facilitation: Maritime Transport and the Climate 
Change Challenge, 16 – 18 February 2009, Geneva, Summary of Proceedings. UNCTAD/DTL/TLB/2009/1 United Nations 
Conference on Trade and Development (UNCTAD), Geneva, Switzerland, 47 pp.

 UNECE and UNCTAD, 2010: Note by the United Nations Economic Commission for Europe (UNECE) and United Nations 
Conference on Trade and Development (UNCTAD) Secretariats. Proceedings of Joint Workshop on Climate Change 
Impacts on International Transport Networks, 7 – 8 September 2010, Geneva,

© 2013 Four Twenty Seven LLC
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http://www.ifc.org/wps/wcm/connect/98f63a804a830f878649ff551f5e606b/ClimateRisk_Ports_Colombia_Full.pdf?MOD=AJPERES
http://unctad.org/sections/wcmu/docs/ahm2011_2_18_becker_en.pdf
http://downloads.globalchange.gov/sap/sap4-7/sap4-7-final-all.pdf
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Climate Risk Assessment, Adaptation Planning, Training & Outreach
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www.427mt.com
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