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Infrastructures and risk 
management

Climate change: which infrastructures 
to adapt?

Organization of border defense: 
1939-1940
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Source: Jean-Bernard Wahl, Il était une fois la Ligne Maginot, 1999 Source: IPCC AR4 WG1 



Infrastructure and risk management: four 
lessons learned from the Maginot Line story

The Maginot Line story
1914: André Maginot is wounded at the 
front

1922: Maginot is named Minister of War

1924: the decision is made to build the 
Maginot Line

1. Reconcile risk assessment 
and long-term planning

2. Cope with uncertainty

Lessons applied to a new 
risk: climate change
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1928: construction begins at the Italian 
border

1929: works are extended towards the 
northeast

1936: construction ends (final cost of 5 
billion Francs), but new fortifications 
continue to be built to extend the line

1940: the German Army skirts around the 
Maginot Line in May, enters France 
through Belgium, and reaches Paris on 
June 14 th

2. Cope with uncertainty

3. Consider the impact of 
infrastructure costs in the 
allocation of global 
resources

4. Place infrastructure 
development within the 
appropriate social context



1. Risk assessment and long-
term planning

The Maginot Line : adapted 
to a historical risk

� Risk assessment was based on 
past experience: 1rst world war 
and the disastrous French 
offensive strategy

The use of historical 
meteorological data

� Today, most engineers use 
historical meteorological time 
series to assess climate risks

� Existing and new infrastructure 
should take into account the 
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offensive strategy

� 22 years passed between the initial 
risk assessment and the beginning 
of the war

� The Maginot Line was an extremely 
rigid idea: 1/3 of the French Army 
was uselessly positioned 
underground in 1940

should take into account the 
future climate risks :

+20-70 yrEnergy Production
(e.g. nuclear plants)�

+20-200 yrTransportation Infrastructure
(e.g. port, bridges)�

+++>50 yrCoastline defences
(e.g. dikes, sea walls)�

+++30-200 yrWater infrastructures
(e .g. dams, reservoirs)�

ExpositionTime ScaleSector

Source: Hallegatte



2. Cope with uncertainty

“Wrong certainties” based 
on past experiences

� One major hurdle to 
addressing uncertainty is the 
temptation to use “wrong 
certainties” 

Local climate change impacts 
remain very uncertain

� Progress in climate science does 
not eliminate uncertainties in 
assessing local climate change 
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certainties” 
• « The forests of Ardennes are 

impenetrable » (Pétain, 1934) �

� The use of “wrong 
certainties” based on very 
limited experience is 
widespread in the field of 
climate change

assessing local climate change 
impacts

� Providing local stakeholders with 
reliable information is essential

� Real option analysis and flexible 
responses appropriate when 
facing risk and uncertainty



3. Consider the impact of 
infrastructure costs in the 
allocation of global resources

Maginot line had a high 
opportunity cost

� 5 billion Francs were 
dedicated to the Maginot 
infrastructure in pure 

Opportunity cost of 
adaptation is mitigation
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infrastructure in pure 
economic loss

� A high opportunity cost :

� Lack of investment in 
upgrading existing 
equipments

� No investment in new 
modern weapons

� a lack in adaptation investment 
increases cost of mitigation (and vice 
et versa) �

� “Maladaptation” could result in pure 
economic loss

� “No regret” investments have to be 
favoured

Source: Mission 
Climat



4. Place infrastructure 
development within the 
appropriate social context

Maginot Line strongly 
influenced French Army 
organization

� When the German Army 

Adapting infrastructures to 
climate change is a part of 
a more global strategy

� Infrastructures shape human 
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entered France, French 
soldiers were underground

� In fact, the French Army’s 
entire organization was 
shaped by the Maginot Line

� Infrastructures shape human 
organisations and ecosystems

� Two types of adaptation have to  
be combined in a global strategy:

• Soft adaptation: early warning 
systems, evacuation plans and 
insurance

• Hard adaptation: infrastructures 
( Ex: sea walls and dikes)�



Why must both the public and private sectors be involved in 
adaptation to climate change?

For centuries, private players have adapted to changes in 
climate, and this trend will continue. 

The roles of
public and private players
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1. Reliable information on climate change is a public good

2. Adaptations by private players can affect public go als

3. Investment and Funding require Public Private Partn ership

However, spontaneous adaptation of private players are tied 
with those of the public sector for three main reasons:



The roles of
public and private players (1) �

Reliable information on climate change impacts is a  public good that 
has to be provide by public authorities

� At the international level:

1
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� At the international level:

the IPCC contributes to global knowledge about climate change impacts

� At the national and local levels:

public authorities have to assure free access to reliable information



The roles of
public and private players (2) �

Actions by private players can affect public goals

� Adaptation/mitigation: 
� Spontaneous adaptation can have high environmental 
costs (EX: OECD study on the Alps highlights costs 
of using snow-making to adapt ski resorts).

2
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of using snow-making to adapt ski resorts).
� If carbon prices are properly used, they can help to make efficient 

decisions about infrastructure projects.

� To goal of adaptation and development policies: Public authorities have 
to foster « No regret policies » that enable private actors to manage 
future climate change impacts so that adaptation will meet others 
development goals. (Ex forests can protect against floods like dams but 
also provide other benefits).

.



The roles of
public and private players (3) �

Investment and Funding

� Preliminary adaptation costs evaluations:

3

US $15 - $150 billion Adaptation investments in OECD countriesStern review

US $3 - $37 billionAdaptation investments in developing nationsWorld Bank

Annual costs Covered area
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� Public/private partnerships (PPP) are needed to address these costs.
� North/South fund transfer: the need to transfer funds from industrialized 

countries to developing countries through ODA. 

US $8 - $130 billion

5 – 20 % of new infrastructure 
costs

(1/3 in non-Annex I Parties)�

Additional adaptation investment needed by 
2030

UNFCCC review

US $15 - $150 billion 

0.05 – 0.5 % of GDP

Adaptation investments in OECD countriesStern review



Proposed Research :
Program Framework by MC

Common Analytical Basis: Economic and Financial Too ls

Academic researchers : Investment and uncertainty * Climate change impacts * Economics of insurance

North / South 
issues

Cities and local 
governments

Water, agriculture 
and forests

Industrial 
infrastructures

Financial 
sector
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Organisation of 
financial and 
technical 
transfers for 
infrastructure 
investments in 
the South and 
countries with 
low adaptive 
capacity

Adaptation of 
certain vulnerable 
towns (large real 
estate capital, 
concentration of 
the population, 
activities linked to 
climate 
conditions) to 
new climate 

conditions

Awareness of 
climate change 
in the 
management of 
natural 
infrastructure: 
development of 
basins, 
coastlines, 
adaptation of 
the irrigation 
system

Adaptation of 
existing and new 
infrastructure: 
-Production of 
energy
-Leisure: 
problems in the 
mountains and 
maritime zones 
-Water 
management 
and distribution 
-Ports

Improved 
funding of 
projects by long-
term 
public/private 
partnerships 
Insurance and 
financial 
Innovations: 
“cat” bonds, 
weather 
derivatives, etc.
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All information about Mission Climat’s research projects are 
available on the APREC website: www.aprec.net

Adaptation project: http://www.aprec.net/uk_adaptation.php


