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Financial and Credit 

Market  

conditions 

Project costs 

Asset depreciation 

Efficiency and performance 

Outputs 

Loss contingencies 

Country risk 

Operational 

Strategic and developmental 

Environmental and Social 

Legal 

Reputational 

 

Climate risk and investments 

Source: Stenek et al. 2010 

• Underlying cash flow values may be 
significantly altered; revenues and costs 
 

• Equity: changes in valuation 
 

• Supply and demand, futures prices 
 

• Depreciation: financial models may 
overestimate useful lives of physical assets 

 
• Change in insurance costs and availability 

 
• Fiduciary and legal implications 

 
• Investment institutions, regulatory focus 

 
• Overall sustainability and development 



Heavy rains and floods 
paralyze the country 

Consecutive seasons 
of low rainfall 

Driest monsoon season 
since 1994, followed by 

torrential rains 

Record 
temperatures 

Rivers at record 
lowest levels 

Heaviest rains and 
floods in 50 years 

Drought, saline 
water intrusion 

Worst floods in 
over 50 years 

Worst 1 year 
drought in a century 

2 consecutive years of 
catastrophic floods 

Lowest values of 
sea ice extent 

Record heatwaves 

Record 
precipitations 

All time lowest 
temperatures 

Unusually strong 
rainfalls lead to 

16 dams bursting 

First tornado to hit a 
major Russian city 

32 inches of snow in the 
world’s driest desert 

Worst winter weather 
in 30 years 

2 consecutive years 
of record floods 

Over 100 
wildfires 
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burned in 
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1:300 year floods 

Extreme and heavy 
rainfall 

Extreme 
drought 

Unseasonable 
heavy rains 

Heavy rains and 
landslides 

Worst drought 
in 50 years 

Warmest maximum 
Sept. temp. in 50 years 

Unseasonal rainfall, up 
to 10x the average 

Examples of recorded and extreme weather events from 
past 12 months 

Record low river 
levels 

Record drought 

Record high 
temperature 

Thai floods, economic consequences: impacts on GDP, growth, jobs, port operations, 

shipping volumes, etc. 
Source: NOAA, 2011-12; news agencies 2011-12; portstrategy, 2012  

• World’s largest investor groups, representing $21 trillion: expected 
steps from investee companies 
 

• “clear definition of board and senior management responsibilities 
and accountability processes for managing CC risks” 

•  integration of “CC risks and opportunities into the company’s 
business strategy” 

• definition of key metrics and “goals to address vulnerabilities to CC” 



Observed changes 

Source: Young et al. 2011 



Projected changes 

Sources: Stephens 2011, McInnes et al. 2009, Becker et al. 2011, MIT 2012 

Potential changes in the position of mid-latitude storm tracks in a 
warming climate 

1:100 storm surge heights in Port Welshpool 
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MIT study (2012), storm surge floods 

• 1:100 year returns (2m in NYC) may 
become 1:3 – 1:20 

• 1:500 year return (3m in NYC) may 
become 1:25 – 1:240 

• Manhattan sea walls – 1.5m 

 



• Long lifetimes of key assets, sensitive to climate  

• Locations exposed to climate impacts 

• Dependence on trade, shipping and inland transport which are 
also climatically-vulnerable 

• Indirect impacts can be as important as direct 

 

• Key risks and their materiality (financial, environmental, social) 

• Adaptation options 

 

Ports sensitivity to climate change: MEB case study 

Source: Stenek et al. 2011 



Port Muelles el Bosque (MEB), Cartagena, Colombia 

 
• Cartagena: 12% of Colombia’s 

international trade 
• MEB: 1% of Colombia’s 

international trade (by tonnage) 

Sources: Stenek et al. 2011, IFC, MEB 2011 



CC information, risk, impacts (internal ops, examples) 

• Vehicle movement 

• Goods handling and storage 

• Drainage 

• Health and safety 

 

Storm surge height, 1:300 year return period 
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Sea level, Bahía de Cartagena(1951-1993)  

Seawater flooding, 2050, observed and 
accelerated SLR scenarios 

Financial analysis of the impacts 

Sources: Stenek et al. 2011, Escuela Naval CIOH 2010 



Sources: Stenek et al. 2011, Escuela Naval CIOH 2010 
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Precipitation, 6mm/year increase 

Wind rose, 19 years of data 

• Vehicle movement 

• Goods handling and storage 

• Drainage 

• Health and safety 

 

Health problems potentially aggravated 
by climate change (days of absence) 

CC information, risk, impacts (internal ops, examples) 



Sources: Stenek et al. 2011, Repestro 2005, NASA 2009 

Hydrodynamic model grid of the Bay of Cartagena 

Sediment plumes in 
the Bay 

Tropical cyclone track 

CC information, risk, impacts (external ops, examples) 



Sources: Stenek et al. 2011, MAVDT 2008, Alexandre et al. 2009 

Transport routes 

Effects of SLR (1.6m) 

Effects of SLR in Cartagena 

Climate related transport infrastructure hazards 

CC information, risk, impacts (external ops, examples) 



CC information, risk, impacts (demand, supply, examples) 

Cereal prices (% of baseline) versus global mean temperature change 
for major modeling studies 

Sources: IPCC 2007, Ramirez & Jarvis, 2009 
 



Risks and adaptation options: materiality 

Source: Stenek et al. 2011 



Partnerships 

• IFC 
• Acclimatise 

• WorleyParsons 

• U. of Oxford, Environmental Change Institute 

• Synergy 

• Muelles el Bosque 

• Trust Fund for Environmentally and Socially 
Sustainable Development (TFESSD) 

• Alcaldía de Cartagena 

• Centro de Investigación de la Caña de Azúcar 
de Colombia (CENICAÑA) 

• Centro de Investigaciones Oceanográficas e 
Hidrográficas (CIOH) 

• Centro Internacional de Agricultura Tropical 
(CIAT) 

• Centro Nacional de Investigaciones de Café 
(CENICAFE) 

• Corporación Autónoma Regional del Canal 
del Dique (CARDIQUE) 

• Corporación Colombiana de Investigación 
Agropecuaria (CORPOICA) 

• Departamento Nacional de Planeacion (DNP) 

 

 
 

 
 
 

 

• Departamento Nacional de Planeación (DNP) 

• Dirección General Marítima (DIMAR) 

• Exploraciones Oceánicas de Colombia 
(EXOCOL) 

• Federación Nacional de Cafeteros 

• Fundación Natura 

• Instituto Colombiano Agropecuario (ICA) 

• Instituto de Hidrología, Meteorología y 
Estudios Ambientales (IDEAM) 

• Instituto de Investigaciones Marinas y Costeras 
(INVEMAR) 

• Ministerio de Agricultura y Desarrollo Rural 

• Ministerio de Ambiente, Vivienda y Desarrollo 
Territorial  

• Puerto de Mamonal 

• Sociedad Portuaria Regional de Cartagena 
(SPRC)  

• Universidad de Cartagena 

• Universidad de los Andes (CIDER) 

• Universidad Nacional de Colombia 

 
 

 
 
 

 



Climate risk and ports 

• Priority initiatives? E.g.:  

• detailed compendium of key vulnerabilities to climate impacts 
(e.g. design standards, essential equipment),  

• climate information “translated” for the needs of port and 
shipping operations,  

• awareness about risks, opportunities, and options, 

• key partnerships 

 
 



Vladimir Stenek 

vstenek@ifc.org 

 

www.ifc.org/climatechange 

Thank you. 


