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Climate Change Adaptation 

• Global Warming 

• Climate Change 

• Climate Change Mitigation 

• Climate Change Adaptation 



Climate Change in Time 



Adaptation needs - arise when the anticipated risks or experienced impacts of 
climate change require action to ensure the safety of populations and the security 
of assets, including ecosystems and their services. 

 
They are the gap between what might happen as the climate changes and what we 
would desire to happen. 

• Biophysical and Environmental Needs 

• Social Needs 

• Institutional Needs 

• Need for Engagement of the Private Sector 

• Information, Capacity, and Resource Needs 

 



Adaptation options – Ways of adaptation that are based on needs identification that derive from 
climate risks and vulnerabilities. 



Adaptation assessments – is an assessment of the factors that 
determine the nature of, and vulnerability to, climate risks (climate change 
assessments, climate impacts and risk assessments, and vulnerability 
assessments) and that is needed to identify adaptation needs. 

 
Assessment of adaptation options – is aimed at revealing possible ways of 
adaptations that are at hand to reduce risks 
(adaptation assessment). 

Trends in assessments 

• Impact-based 

• Vulnerability-based 

• Adaptation-based 

• Standard scenario-driven, impact-based 



Measuring adaptation 

• No system for measurement 

• What to be measured (vulnerability, resilience, risk management, 
increase in adaptative capacities) 

• Measuring resource allocations 

• Measuring monitoring and evaluation 

• Problem of assessment validation 

 

 

 

 



Maladaptation - actions, or inaction that may lead 
to increased risk of adverse climate-related outcomes, increased 
vulnerability to climate change, or diminished welfare, now or in the 
future. 

• Decision-making that ignores science, wider implications or likely 
consequences 

• Actions favoring one interest group over another, laying ground for 
future conflict and damage 

• Unwise trade-offs: short vs long term benefits, risk vs reward (moral 
hazard), too  short vs too long consideration period 

• Actions that determine path dependency and lock in or that eliminate 
choices for future generations 

• Relocation that puts populations in even more threatening conditions 

 

 



Adaptation throughout time 
 
 
 
• Short range (10 years) 

• Medium range (10-30 years) 

• Long range (30-100 years) 

Adaptation levels 
 
 
 
• Individual/Group 

• Community/Public 

• National 

• International/Global 



Types of adaptation 
 
 
 
• Anticipatory – that takes place before impacts of climate change are observed. 

Also referred as proactive adaptation. 

• Autonomous – that does not constitute a conscious response to climate stimuli 
but is triggered by ecological changes in natural systems and by market or welfare 
changes in human systems. Also referred as spontaneous adaptation. 

• Planned – that is the result of a deliberate policy decision, based on and 
awareness that conditions have changed or are about to change and that action is 
required to return to, maintain or achieve a desired state. 

• Private – that is initiated and implemented by individuals, households or private 
companies. Private adaptation is usually in the actor’s rational self-interest. 

• Public - - that is initiated and implemented by governments at all levels. Public 
adaptation is usually directed at collective needs. 

• Reactive – that takes place after impacts of climate change have been observed. 



Detailed planning and implementation steps (steps for planning and implementation of 
adaptation measures) 

 
 
 

• Step 1. Analyze past observation data, review responses (including existing measures) to climate 
change and extreme weather events 

• Step 2. Plan and implement monitoring of climate change and its impacts 

• Step 3. Project future climate change and its impacts  

• Step 4. Assess impacts, vulnerability, resilience, and risk 

• Step 5. Determine need for adaptation measures, determine priority 

• Step 6. Design and implement adaptation measures, Start with the most feasible initiatives 

• Step 7. Track and assess progress and effects of adaptation policies and measures and revise 
regularly 

• Step 8. Conduct integrated adaptation, basic capacity enhancement (These approaches include 
integration of measures planned on a sectoral basis to a unified and effective adaptation plan, 
and enhancement of basic capacities of localities and sectors such as technologies and human 
resources. These should be implemented with a systematic and long-term perspective.) 

• Step 9. Communicate and share information with the public 

• Step 10. Review and implement based on feedback and re-assessment 

 



CHAPTER 15 

ADAPTATION 
PLANNING  AND 
IMPLEMENTATION 

Venturing into E-Commerce 



Heterogenity 

Adaptation to climate change is 

transitioning from a phase of awareness 

to the construction of actual strategies 

and plans in societies (robust evidence, 

high agreement). 



There is 

no single 

approach 

to adaptation planning because 

of the complex, diverse, and 

context-dependent nature of 

adaptation to climate change. 

Although top-down and bottom-

up approaches are widely 

recognized, the actions in 

practice are combinations of 

these approaches (medium 

evidence, high agreement). 



Institutional 

dimensions in 

adaptation 

governance play 

a key role . 

in promoting the transition from 

planning to implementationof 

adaptation (robust evidence, 

high agreement) 



Barriers (1) multilevel institutional coordination between different political and 

administrative levels in society; 

 

(2) key actors, advocates, and champions initiating, mainstreaming, and 

sustaining momentum for climate adaptation;  

 

(3) horizontal interplay between sectors, actors, and policies operating at 

similar administrative levels; 

 

(4) political dimensions in planning and implementation;  

 

(5) coordination between formal governmental, administrative agencies, and 

private sectors and stakeholders to increase efficiency, representation,  

and support for climate adaptation measures. 

 



The national level plays 

a key role in adaptat ion 

planning and 

implementat ion, whi le 

adaptat ion responses 

have diverse processes 

and outcomes at the 

subnat ional  and local  

levels (robust evidence, 

high agreement).  



Learning 

Adaptation planning and implementation 

are dynamic iterative learning processes 

recognizing the complementary role of 

adaptation strategies, plans, and actions 

at different levels (national, subnational, 

and local) 



Tools 

A variety of tools are being employed in 

adaptation planning and implementation 

depending on social and management 

context (robust evidence, high 

agreement). 



OPPORTUNITIES 

CONSTRAINTS 

LIMITS 

ADAPTATION 



OPPORTUNITIES 

•Factors that make it easier to plan and implement adaptation actions, 
that expand adaptation options, or that provide ancillary co-benefits.  
•They enhance the ability of an actors to secure their existing objectives, 
or for a natural system to retain productivity or functioning  



CONSTRAINTS 

Factors that make it harder to plan and implement 
adaptation actions. Adaptation constraints restrict the variety 
and effectiveness of options for actors to secure their existing 
objectives, or for a natural system to change in ways that 
maintain productivity or functioning. 



•constraints on adaptation are not limited to the developing world. 
•Constraints can drive an actor or natural system to an adaptation limit. 
 

OPPORTUNITIES 

CONSTRAINTS 

ECONOMIC  INSTITUTIONAL PHYSICAL 

ENVIRONMENTAL BIOLOGICAL FINANCIAL 

TECHNOLOGY 



LIMITS 

•The point at which adaptive action won’t save from intolerable risks.   
•A limit to adaptation means that, for a particular actor, system, unacceptable measure 
of adaptive effort is required, or even no adaptation options exist to maintain societal 
objectives or the sustainability of a natural system.  



OPPORTUNITIES 

CONSTRAINTS 

LIMITS 

•It is essential to evaluate opportunities, constraints, and limits with respekt to both 
the rate and magnitude of climate change and the relevant time horizon for an actor, a 
species, or an ekosystem. 
•seizing opportunities, overcoming constraints, and avoiding limits can involve complex 
governance challenges and may necessitate new institutions and institutional 
arrangements to effectively address multiscale risks. 





Collective judgments about risk are also codified 
through mechanisms i.e.: 
- engineering design standards,  
- air and water quality standards 
- legislation that establishes goals for regulatory action  



OPPORTUNITIES 

•Sustainable Economic Development – a critical foundation for 
adaptation apportunities as it has potential to build the capacity of 
individuals and organizations to adapt. 
•i.e.: 
increased public awareness and support for adaptation, availability of 
additional resources from actors at other levels of governance to 
overcome constraints and soft limits, private sector efforts in research 
and development that can improve affordability, ease of 
implementation 



LIMITS 

Hard Adaptation Limit: No adaptive actions are possible to avoid intolerable risks. no adaptation options are 
foreseeable, even in future. 
 

Soft Adaptation Limit: options are currently not available to avoid intolerable risks through adaptive action. 
Adaptation options could become available in the future owing to changing attitudes or values or as a result of 
innovation or other resources becoming available. Investments in research and development, changes in regulatory 
rules or funding arrangements, or by changing social or political attitudes may change to availability  
 
Strongly influenced by relationships among public and private sectors. 



CONTRAINTS 

•An adaptation constraint represents a factor or process that makes adaptation planning and 
implementation more difficult.  
•The existence of a constraint alone does not mean that adaptation is not possibile or that one’s 
objectives cannot be achieved.  
•No cosistent Framework for assesment 
•Examples: 
- reductions in the range of adaptation options that can be implemented,  
- increases In the costs of implementation 
- reduced efficacy of selected options with respect to achieving adaptation objectives.  



Economics of adaptation 
Miguelito Kulpinski 



Some 
economic 
aspects of 

adaptation 

• Different roles of public and private actors 

• The consequences of adaptation decisions 
cannot be expressed comprehensively through 
standard economic accounting of costs and 
revenues ( -> externalities).  

• Challenges with relation to measurements and 
monetization  

• Types of benefits and costs of adaptation 

• Decision making barriers in adaptation process 

• balance in spending between mitigation, 
adaptation and development policies 

• distribution of responsibilities for financing 
adaptation 

 



Economic 
impact of 
adaptation 
policies 

MACROECONOMIC 
PERFORMANCE  

INCOME DISTRIBUTION AND 
POVERTY  

WELFARE OF CURRENT AND 
FUTURE GENERATIONS  

RISK DISTRIBUTION ALLOCATION OF FUNDS 
WITH CONSEQUENCES FOR 

FUTURE ECONOMIC 
GROWTH 

ANCILLARY EFFECT (POSITIVE 
OR NEGATIVE) 



Cost of climate 
change 

vs 
Cost of 

adaptation 



Can adaptation 
overcome all 

climate change 
effects? 



Economic 
Barriers to 
Adaptation 
Decision 
Making 

Transaction Costs, Information, and Adjustment 
Costs  

Market Failures and Missing Markets  

Ethics and Distributional Issues  

Coordination, Government Failures, and Political 
Economy  

Uncertainty  



Economic 
decision 
making 



Costs of 
adaptation 



Economic and 
Related 
Instruments 
to Provide 
Incentives 

Risk sharing/Risk transfer 

Payments for environmental services 

Improved resource pricing  

Charges, Subsidies, and Taxes 

Intellectual Property Rights 

Innovation and Research & Development Subsidies 

The Role of Behaviour  



Adaptation Plans - Regional 
Context 



Summary of observed changes in climate and other environmental factors in representative regions of 
Central and South America.  





PACC- Program of adaptation to climate change. 
Southern Andes-Peru. 

• GOALS : 
Providing scientific baseline data as a basis to develop and implement appropriate adaptation 
measures: 

 • water resources (glaciology, hydrology, climatology),food security (agriculture, climatology), 
disaster risk reduction (glaciology, climatology), including human dimension (local perception). 

 

Initiative supported by Swiss Intercooperation and Peruvian government. 

 

Over the next decades Andean inter-tropical glaciers are very likely to 
disappear, affecting water availability and hydropower generation 
(high confidence;IPCC,2007) 





Methodology: 
 

Climathe impact Assessment: 

How climate affects? 
Well being 

Activities 

Economy 

Natural 
systems 

Help to identify the range of possible 
options  for adapting to 
Help to assess the cost associated. 
Help to assist with policies. 
GAPs in climate research 



Qualitative 

Quantitave 

Methodology: 



Quantitative data 



Variations of precipitation, average in millimetres (mm).Source SENAMHI 2007 



Correlation of disasters in time. Information obtained in communal workshops. 
Source : SENAMHI. 



Hydrologic Balance  



Qualitative data- transdisciplinary 
assessment 





Results 


