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Abstract - The goals of the research 

Our intent is proposing a new method to evaluate national 

performances in sustainable development :  

 

• while using a multidimensional set of indicators 

• avoiding the use of composite indicators 

 

(incidentally, we will discuss some concerns about current 

sustainable development datasets and about composite 

indicators based on them) 
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Composite indicators 

 

 

 

According to the 2008 OECD “Handbook of constructing 

composite indicators”: 

 

«individual variables and quantitative analyses might be more 

relevant than aggregate measures for policy formulation 

while an aggregate index might be useful to make a 

argument for action when this is of use in political 

discourse..»  
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Composite indicators 

This is because composite indicators suffer from some well 

known issues: 

 

• loss of information 

• arbitrary weighting 

• ambiguity of compensation 

• influence of the method of aggregation 

• lack of transparency of the results 
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Composite indicators 

Composite indicators are nonetheless in use because of some 

advantages they provide in terms of: 

 

• ease of making comparisons and benchmarkings over 

space and time... 

• ... regardless of the complexity and multidimensionality of 

the issue 
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Development indicators 

Specific challenges with sustainable development datasets: 

 

• High multidimensionality (58 MDG indicators, hundreds of 

SDG indicators) 

• Ubiquity of correlations (direct and inverse) 

• Little chances of avoiding compensation 

• Pressure to make “convenient” choice of weighting and 

aggregation methods 
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POSET 

The method we propose is based on partial order sets or 

POSETs 

In set theory, a totally ordered set is one in which every 

component  A is linked to all other J components by a relation 

of order such that we always have either  A > J or A < J or A = J    

By transitivity, we can order 

the entire set and simplify 

the representation 

1.  Brüggemann R, Patil G. Ranking and prioritization for multi-indicator systems. Springer; 2011 

2.  Bhat K, Patil G. Posac, Data Based Weights, and Mutual Probability Methods for Multicriterion Prioritization: A Study in the Theory and 

Application of Ranking Methods. Technical report, Penssylvania State University. 2007.  
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POSET 

In a partially ordered set, the relation exists only among some 

couples A, J, and the others cannot be compared. A group of 

people ordered by height and weight can be a POSET: some 

elements might be both higher and heavier than some others, 

but occasionally one might be higher while the other is heavier 

Some subgroups of the set 

are totally ordered, the set 

is only partially ordered  
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POSAC 

ID I1 I2 

1 6 6 

2 0 0 

3 4 4 

4 2 3 

5 3 2 

6 2 1 

7 5 1 

8 1 5 

2 indicators : 
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I2: 0 - 6 66 – BEST 
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6 
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Better than 32 

Worse than 32 
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Incomparable 

with 32 

WORST – 00 

(Upset) 

(Downset) 
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POSAC 

• POSAC allows an intuitive illustration of partial orders 

• Requires no weighting assumptions 

• Defines incomparabilities and avoids compensations 

• Can be tested for use with panel data 
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Rio+20 indicators 

The context is favorable:  

 

• a new set of  sustainable development indicators, 

connected to the Sustainable Development Goals set in 

Rio+20 is due to be presented in 2015   

 

• the dataset is not available yet but some likely SDG 

indicators were already monitored as MDG indicators 

 



These are MDG indicators that 

have thematic links with 

sustainability issues, that have 

identical or very similar 

counterparts in the 1995 CSD 

indicators and that, therefore, 

are plausible SDG indicators 
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Rio+20 indicators 

• ID 751: Carbon dioxide emissions (CO2), metric 
tons of CO2 per capita (CDIAC) 

• ID 567: Proportion of land area covered by 
forest, percentage 

• ID 768: Proportion of total water resources 
used, percentage 

• ID 784: Terrestrial areas protected to total 
surface area, percentage 

• ID 648: Energy use (kg oil equivalent) per 
$1,000 GDP (Constant 2005 PPP $) 

• ID 665: Proportion of the population using 
improved drinking water sources, total 

• ID 668: Proportion of the population using 
improved sanitation facilities, total 

• ID 561: Children under five mortality rate per 
1,000 live births 

• ID 722: Share of women in wage employment in 
the non-agricultural sector 

MDG indicators for most countries  are 

available in relatively long time series 

at  http://mdgs.un.org 

However, some data series are 

collected every 5 or 10 years and 

missing data are frequent for many 

countries and many variables 

Socio-economic indicators 

linked with sustainable 

development 

Classic environmental indicators 

http://mdgs.un.org/
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Social indicators 
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Environmental indicators 



• CH4 emissions 

• CO emissions 

• N2O emissions 

• NMVOC emissions 

• NOX emissions 

• SO2 emissions 
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Ghg emissions indicators 
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Discussion 

POSAC + panel data =  

• performance evaluation (e.g. on sustainable development) 

• no arbitrary assumptions after the indicators are set 

• some preprocessing (clustering) of data required to reduce 

random incomparability 

• identification of alternative models/paths to development 

• identification of tradeoffs 

 

Possible with small number of indicators or otherwise 

incomparability dominates. Is it a downside after all? 

   


