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Work performed so far 

Weights for the Areas of Protection (AoPs) of the GLAM Life Cycle Impact Assessment (LCIA) 

methodology 

Reference paper:  

Bayazıt Subaşı, A., Askham, C., Sandorf, E.D. et al. Weighting factors for LCA - A new set from a 

global survey. Int J Life Cycle Assess (2024). https://doi.org/10.1007/s11367-024-02330-w  

 

GLAM aims at establishing consensus on Life Cycle Impact Assessment (LCIA) indicators and 

methods. One of the objectives of this project is to provide at least one set of weighting factors for the 

three AoPs that the GLAM methodology is based on. However, previous literature does not provide 

weighting sets that fit the AoPs of the GLAM methodology. To fill this gap, the weighting subtask of 

the GLAM project developed these weights. Discrete Choice Experiment (DCE) belonging to the 

econometric domain and a Multiple Criteria Decision Analysis (MCDA) method based on indirect 

preferences were used for this purpose as they satisfied the requirements of the GLAM project, as well 

as the available resources in the research team. Using DCE and an MCDA disaggregation method, a 

large-scale study eliciting preferences from over 3000 citizens from different countries around the world 

was used to answers these two main research questions: 

• Which weights for GLAM AoPs could future users apply, representing the preferences of a large 

sample of the world population?  

• How can the weights be used in the GLAM LCIA methodology? 

 

A survey was used to gather the data to calculate the weights. Respondents to the survey were asked to 

choose their preferred scenario from a pool of three (i.e., a reference case based on global normalisation 

values or one of two alternatives). The survey used proxy normalisation values (provided by the 

normalisation subtask) for the three AoPs (human health, ecosystem quality and natural resources and 

ecosystem services). The survey was carried out using a combination of distribution methods. In order 

to obtain weights suitable for global application, the World Bank’s income levels were used. The 

weighting subtask aimed to achieve approximately 500 responses from respondents in countries in each 

of the four income levels (high, medium-high, medium-low and low). In low-income countries, face to 
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face interviews were carried out where the interviewer filled out the online survey on behalf of the 

respondent via a tablet or telephone (29%). Some respondents were recruited by survey companies 42%) 

and the remaining respondents by a “snowball” method where the subtask network was utilised in order 

to reach respondents in many countries around the world (28%). A total of 3198 responses were recorded 

and used for calculation of the weights. 

 

The global weights obtained for all the income groups are reported in Table 1 below. 

Table 1:  Weights obtained for the three target areas according to the econometric approach (Ninety-five percent (95%) confidence 

intervals within brackets) 

Approach 

Human Health (HH) Ecosystem Quality (EQ) 

Natural Resources and 

Ecosystem Services 

(NR&ES) 

Weight 
Range 

Weight 
Range 

Weight 
Range 

Low High Low High Low High 

Econometric approach 

All responses 

equal 
0.42 0.41 0.43 0.31 0.30 0.32 0.26 0.25 0.28 

Population share 

adjusted global 

weights 

0.37 0.36 0.39 0.34 0.33 0.35 0.29 0.27 0.30 

 

Two versions of the weights are proposed, one that only considers the absolute number of responses 

(‘All responses equal’ row in Table 1) and another one that accounts for the different shares of the world 

population per income group (‘Population share adjusted global weights’ row in Table 1). 

 

Limitations of this work can be summarised by these six issues: 

1. Survey respondents are not fully representative of the population of each income group; 

2. The factors are global, so the weights proposed here are not suitable for LCAs that are focused 

on the assessment of the impacts at a local or regional scale; 

3. The models used for the calculation of the weights assume two types of value functions as 

representative for the preferences of the respondents: linear (both econometric and MCDA 

disaggregation approach) and piece-wise linear (only the MCDA disaggregation approach). 

Weights for other value function shapes have not been estimated; 

4. The models used for the calculation of the weights assume that an additive aggregation is applied 

to derive the overall environmental impact. Weights obtained from assuming non-additive 

aggregation models have not been tested; 

5. The weights that have been obtained are likely to be dependent on the NVs used in the survey. 

Different levels of recommendations apply according to the NVs that they will be used with. A 

high level of recommendation applies to the weights when they are used with the NVs they have 

been developed with. A low level of recommendation is applicable if the weights are used with 

NVs that are outside the upper boundaries of the NVs tested in the GLAM survey; 

6. Separating AoPs into three separate categories of HH, EQ, and NR&ES can imply that human 

beings are separate from nature and risk underplaying the importance of the many interactions 

between social and natural systems. A DCE, such as the one presented in this study, where people 

are required to make trade-offs between these different AoPs can neglect indirect and long-term 
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effects, like future generations being affected by ecosystem damage (i.e. reductions in ecosystem 

quality and ecosystem services). 

 

• How to use the GLAM weights 

The GLAM weights derived using the econometric and the MCDA disaggregation approaches are 

adimensional, between 0 and 1, and can be used by LCA practitioners (e.g., consultants) and researchers 

to calculate single scores for environmental impacts of products and processes, using the following 

equation: 

𝐼 = ∑ ∑ ∑ (
𝐼𝑛𝑣(𝑥)  ×  𝐶𝐹𝐼𝑚𝑝𝑎𝑐𝑡(𝐸𝑛𝑑𝑝𝑜𝑖𝑛𝑡 , 𝑥)

𝑁𝑉(𝐸𝑛𝑑𝑝𝑜𝑖𝑛𝑡)
 ×  WF(𝐸𝑛𝑑𝑝𝑜𝑖𝑛𝑡))

𝑥𝐸𝑛𝑑𝑝𝑜𝑖𝑛𝑡𝐼𝑚𝑝𝑎𝑐𝑡

 

The inventory phase of the LCA provides the LCI data. The LCI data for a given substance (Inv(x)) are 

multiplied by the characterisation factors relevant for the given endpoint (CFImpact(Endpoint X)) to 

provide damage values. The sum of the damage values for all relevant substances equals the AoP damage 

value per functional unit of the study. The AoP value is then normalised, using the normalisation value 

for the given endpoint (NV(Endpoint)). The weighting factor (WF(Endpoint) in the equation above) is 

then used to multiply this normalised AoP value. This is performed for all three GLAM AoPs (HH, EQ 

and NR&ES). The weighted values of the AoPs can then added together to provide a single score. 

The GLAM weights proposed for this endpoint-type of weighting can be used for two purposes, (i) to 

assess a single product or service, and (ii) to compare different products or services to identify which 

one performs better than the other(s). This proposed GLAM endpoint-type of weighting is independent 

from the set of alternatives (products, services) that are being evaluated. This means that in case 

alternatives are added or deleted from the set, the overall environmental impact will not change. 

The weights proposed in this work are suitable for decision-makers or users who want to use survey-

derived weights for endpoint-based LCA when using the AoPs of GLAM. These weights can be used in 

projects where the decision-makers do not want to or have no resources to identify a set of weights 

themselves, or when decision-makers are not involved. These weights should not be used where ISO 

14044 states that weighting cannot be used (e.g., comparison assertions to the public, international trade). 

 

Work to be completed and published in the scientific literature 

A paper describing the review of the weighting methods according to a set of descriptors and criteria 

that were selected by the Weighting Subtask. 

 

Members of the weighting subtask with active contributions to the Weighting review paper (in 

progress) 

Cecilia Askham, Rosalie Arendt, Till M. Bachmann, Luis M. C. Dias, Andrea Amadei, Laura Scherer, 

Hua Qian, Lea Rupcic, Bengt Steen, João Santos, Masaharu Motoshita, Breno Barros, Anders Bjørn 

Ryosuke Yokoi, Alexis Laurent, Serenella Sala, Christoph Koffler, Marco Cinelli. 
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