
The use of non -monetary metrics in adaptation decision -makingThe use of non -monetary metrics in adaptation decision -making

Tröltzsch, Jenny (Presenting author); Lukat, Evelyn;  Rouillard, Josselin; Lago, Manuel Tröltzsch, Jenny (Presenting author); Lukat, Evelyn;  Rouillard, Josselin; Lago, Manuel 
Ecologic Institute, Berlin, Germany

Objectives ResultsObjectives

• To examine the use of non-monetary metrics in adaptation decision-making

Results

• Based on the 84 CEA- and 71 MCA-studies we extracted  CEA indicators and MCA 
criteria for adaptation decision making.

• To take stock of the recent scholarship, provide lists of indicators, criteria and 
metrics for assessing adaptation options in multiple policy areas

criteria for adaptation decision making.

• CEA indicators cover especially the policy areas : Health, agriculture, biodiversity 
but also energy and coastal and river flooding. 

• To outlines some key lessons learned and limitations on the use of non-monetary 
metrics in adaptation decision-making

but also energy and coastal and river flooding. 

• In MCAs, certain general criteria are applicable: e.g. effectiveness, costs, co-
benefits, synergies/conflicts. For analysis of adaptation options, further criteria should 

uncertainties due to climate change Cost Effectiveness Analysis and Multicriteria Analy sis in Adaptation 
Assessments

be added such as criteria focusing on uncertainties due to climate change (e.g. the 
robustness and flexibility of options), the long -term scope of climate change , the 
urgency for implementing of the options , and synergies or conflicts of climate 

• Cost-Effectiveness Analysis (CEA) and Multi-Criteria Analysis (MCA) are the 
two most common methodological approaches for taking into account dimensions 
that are complex or controversial to monetise in economic as sessments , and for 

urgency for implementing of the options , and synergies or conflicts of climate 
mitigation and adaptation measures .
Figure 4: CEA indicators employed for selected policy areas

that are complex or controversial to monetise in economic as sessments , and for 
developing non-monetary metrics. 

• Cost -Effectiveness Analysis (CEA) is a widely used decision support tool. CEA 

Agriculture
•Percentage change in storage additions and withdrawals [%]
• Increased nutrient and water efficiency [€/ha and m3/ha]
•Savings of decreased soil erosion [€/t]
•Decrease in labour costs and costs for machines [€/year]• Cost -Effectiveness Analysis (CEA) is a widely used decision support tool. CEA 

can be used to compare and rank alternative options by assessing options in terms of 
the financial cost per unit of benefit delivered. In this regard it is a relative measure , 
providing comparative information between choices (unlike CBA, which provides 

•Decrease in labour costs and costs for machines [€/year]
• Increase carbon sequestration in soil [t humus/ha/yr]
•Livestock Adaptation (e.g. Extension Services, Destocking, Choice of Breed, Game Switching, De-bushing) [t 
meat production/year]

•Crop Adaptation (training for irrigation farmers, increase of land under irrigation and mechanisation of rainfed
subsistence land) [t/year]

providing comparative information between choices (unlike CBA, which provides 
an absolute measure). It quantifies benefits in physical terms . 

Figure 1: Strengths and Weaknesses of non-monetary assessments in adaptation 

Health
•Disability Adjusted Life Years averted [€/DALY]
•Morbidity reduction range [%]
•Frequency of home visits by NGO outreach staff [%]Figure 1: Strengths and Weaknesses of non-monetary assessments in adaptation 

assessments (adapted from MEDIATION)  

Cost Benefit AnalysisCost Effectiveness Analysis

•Frequency of home visits by NGO outreach staff [%]
•Number of prevented deaths through heat waves [N/A]
•Reduction in diarrheal disease incidence [total numbers (cases averted)/year]
•Loss of life per decade [total numbers (cases averted)/year]

WaterCost Benefit AnalysisCost Effectiveness Analysis
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•Benefits expressed in physical terms, therefore does not 
require monetary valuation of benefits. Increases 
applicability to non-market sectors (e.g. ecosystems).

•Can combine quantitative and qualitative data, using 
monetary and non-monetary units, and can therefore 
consider a much wider set of criteria, even where 

Water
•Area of floodplain restored [ha]
•Avoided flood risk [€/year]
•Assets exposed [%]
•Load reduction BOD, COD, N, P [kg load/ year]
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•Relatively simple approach to apply and provides ranking 
and outputs that are easy to understand.

•Frequently used for mitigation, and thus approach widely 
recognised and has resonance with policy makers.

consider a much wider set of criteria, even where 
quantification is challenging or limited.

•The method is relatively simple and transparent, and can be 
done at relatively low cost and within a limited time.

•Expert judgement can be used very efficiently.

Building & Construction
•Absolute SW over project life; Saved Wealth (SW): covers the monetary value of public infrastructure, private 
property and income loss [€]

•Effect on house price and the total value of property transactions [%]
•Green roof area per total roof area [%]
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 recognised and has resonance with policy makers.
•Use of cost curves can assess different policy targets and 
how to achieve these at least cost, look at how to achieve 
greatest benefits for available resources, or look at the cost 
implications of progressively more ambitious policies.

•Expert judgement can be used very efficiently.
•It involves stakeholders and can be based on local 
knowledge. Thus increasing participation and acceptability 
of study results. 

•Green roof area per total roof area [%]
•Assets exposed [€/year]
•Subsidence damage to buildings [N/A]

Biodiversity
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•Results need further interpretation and elaboration in more 
detailed studies.

•There is a high degree of subjectivity involved e.g. different 

•Optimises to a single metric, which can be difficult to pick. 
Less applicable for cross-sectoral or complex risks.

•The focus on a single metric omits important risks, and does 

implications of progressively more ambitious policies.
•Area of floodplain restored [ha]
•Area of habitat created/ maintained/ restored [ha]
•Area of urban green space provided/ maintained [ha]
•Area sustainably managed [ha]
•Ecosystems safeguarded [ha]
• Increase in protected areas [%]
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•There is a high degree of subjectivity involved e.g. different 
experts may have different opinions and will provide 
different scores. 

•Stakeholders may have lack of knowledge and can miss 
important options.

not capture all costs and benefits (attributes) for option 
appraisal.

•Tends to work best with technical options, and can therefore 
omit or give lower priority to capacity building and soft (non-
technical) measures. Sequential nature of cost curves 

• Increase in protected areas [%]
•Number of species conserved [%]
•Effect on species population [%]

Energy
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important options.
•It may be difficult to give consistent scores to the 
alternatives.

•Analysis of uncertainty often highly qualitative.

technical) measures. Sequential nature of cost curves 
ignores portfolios of options and inter-linkages.

•Does not lend itself to the consideration of uncertainty and 
adaptive management, tending to work with central 
tendency.

Energy
•Change in energy demand and associated CO2 emissions [%]
•Energy output through hydropower: No and 50% reduction in effective glacier runoff [GWh]
•Change in energy demand [GWh]
•Energy demand for cooling [GWh]
•Effect on energy saving [GWh/year]

• Multi-Criteria Analysis (MCA) is a decision support tool that allows consideration 
of both quantitative and qualitative data for ranking alternative options. The Criteria Definition

Figure 5: MCA-criteria used for adaptation

tendency.

of both quantitative and qualitative data for ranking alternative options. The 
approach provides a systematic method for assessing the extent to which the defined 
objectives are achieved and scoring options against a range of decision criteria , 

Criteria Definition

Additional MCA criteria used in adaptation 

No-regret
Non-climate benefits exceed costs of implementation so that benefits objectives are achieved and scoring options against a range of decision criteria , 

some of which are expressed in physical or monetary units, and some of which 
are qualitative . The various criteria can then be weighted to provide an overall 
ranking of options .  

No-regret
Non-climate benefits exceed costs of implementation so that benefits 

are secured under all potential future scenarios

Urgency
Need of implementing options immediately or possibility to defer 

ranking of options .  

• MCA has been used as a complementary tool to support cost-benefit analysis .

Urgency
implementation to a later point in time

Climate mitigation potential Capacity to induce a reduction in greenhouse gas emissions

Capacity to deal with extreme climatic events such as heat waves, 
Method

· CEA- and MCA-studies from the FP7 ECONADAPT project literature database 

Extreme events
Capacity to deal with extreme climatic events such as heat waves, 

high wind speed, floods, and droughts

Capacity to maintain effectiveness under different climatic and socio-· CEA- and MCA-studies from the FP7 ECONADAPT project literature database 
have been screened regarding non-monetary metrics.

· Included screening of academic literature databases , e.g. SCOPUS (138), web 
of knowledge (211), EconBiz (36), EconLit (55)

Robustness
Capacity to maintain effectiveness under different climatic and socio-

economic development scenarios

Capacity of an option to be adjusted,  complemented or reversed 
of knowledge (211), EconBiz (36), EconLit (55)

· Included screening of grey literature such as major research projects: 
MEDIATION, ClimateCost, CLIMSAVE, ADAM, Web-research on national and local 

Flexibility

Capacity of an option to be adjusted,  complemented or reversed 

when it appears to be inappropriate at a future point in time (e.g. due 

to changing climatic or socio-economic conditions)MEDIATION, ClimateCost, CLIMSAVE, ADAM, Web-research on national and local 
studies.

· The literature database contains 753 studies which are coming from the grey and 
academic literature, have different geographical locations and cover a wide range Conclusions

Level of autonomy
Capacity to self-govern the design and implementation of the of the 

adaptation activities

academic literature, have different geographical locations and cover a wide range 
of policy areas relevant for adaptation assessments. 

· 84 CEA - and 71 MCA-studies have been reviewed.

Conclusions

• The results provide a review of application of and a synthesis of available metrics 
for adaptation CEA and MCA assessments. 

· 84 CEA - and 71 MCA-studies have been reviewed.
for adaptation CEA and MCA assessments. 

• For MCA in adaptation decision making, uncertainty related criteria should be 
included which is highly relevant for selecting robust and flexible measures. 

Figure 2: Decision-Support Tools (total 753, multiple answers
possible)

included which is highly relevant for selecting robust and flexible measures. 

• With CEA-metrics, monetization of benefits can be avoided (including all the 
necessary assumptions). However, CEA  is of limited use for ranking of options in 
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Cost-benefit assessment

Cost-effectiveness assessment

Multi-Criteria Analysis (MCA)
different sectors with different objectives which are especially relevant in the 
diverse cross-cutting adaptation field. 

• The adaptation literature on non-monetary metrics remains overall very limited , 
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Multi-Criteria Analysis (MCA)

Real Option Analysis (ROA) 

Robust Decision Making (RDM) 
• The adaptation literature on non-monetary metrics remains overall very limited , 
and it appears that most studies rely heavily on metrics developed in CEAs and 
MCAs for non -adaptation issues . 
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• Further studies using and developing non-monetary metrics in adaptation are 
needed to complement the analysis presented in this paper.
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