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In this paper we first present an example of how Composite Indicators ‘naturally’ emerge in a context where country performance is being benchmarked, we discuss some salient aspect of the Composite Indicators Controversy, pitting “Aggregators” and “Non-Aggregators against one another, and showing Pros and Cons to the use of composite indicators. We offer next some examples of JRC experience in the quest for a methodology for ensuring quality of composite indicators including the use of uncertainty and sensitivity analysis. Finally, we analyse two crucial issues in composite indicator building such as correlation and compensability, which have not received the necessary attention. 
1. The Composite Indicators Controversy 

‘Composite indicators are confusing entities whereby apples and peers are added up in the absence of a formal model or justification.’ 

‘Composite indicators are a way of distilling reality into a manageable form.’[1] 

Conflicting views on the merits on the use of indicators are increasing at the same pace as the role of indicators in public life has become more evident, as testified by the present conference. Among indicators, composite indicators (CI) have also experienced a surge in popularity, possibly because of their use to capture complex (someone would say poorly defined) concepts such as sustainability, welfare, achievement of an internal market, progresses toward the Lisbon goals, et coetera. 

Whether or not one likes or accepts CI for the purpose of comparing countries performance, one might find itself exposed to a CI even when unwilling. An anecdotic evidence of this was early this year, when the Financial Times, purportedly commenting the EU Spring report 2004, and citing the European Commission as source, titled ‘Brussels points the finger at EU lax states’, under a graph showing EU countries rated with stars (one for laggards, three for leaders) in relation to the Lisbon Goals (Financial Times, January 22, 2004). In fact the European Commission had done nothing of the sort, and the star rating had been entirely created by the Financial Times analysts based on the table of colour-coded 14 key or headline structural indicators contained in the Spring Report (Figure 1).  Star rating, a crude but effective way to summarise sets of variables, is used in the UK health system (NHS) to rank hospitals performance and can be considered as a form of composite indicator.
	Levels
	Y
	AT
	BE
	…

	Labour productivity (EU 15=100)
	2003
	97.9
	114
	…

	Employment rate (%) 
	2003
	69.3
	59.9
	…

	Employment rate of older workers (%)
	2003
	30
	26.7
	…

	…
	…
	…
	…
	…


Figure 1, Extract from the EC Spring report 2004. Assessing policies: Green – Country policy on a good path; Yellow – Country policy on a bad path (expert judgment done by the EC services).
The morale of the anecdote would be that one having to benchmark countries performance, as increasingly the case on issues ranging from the quality of health system to the quality of welfare, would be better advised to find a composite index or else risk being found by one (‘Find God before God finds you’ was a semi-serious preacher’s slogan).     

 And yet the composite indicators controversy is there to stay. Andrew Sharpe, of the Centre for the Study of Living Standards, Ottawa, notes in its 2004 review [2]: 
“The aggregators believe there are two major reasons that there is value in combining indicators in some manner to produce a bottom line. They believe that such a summary statistic can indeed capture reality and is meaningful, and that stressing the bottom line is extremely useful in garnering media interest and hence the attention of policy makers. The second school, the non-aggregators, believe one should stop once an appropriate set of indicators has been created and not go the further step of producing a composite index. Their key objection to aggregation is what they see as the arbitrary nature of the weighting process by which the variables are combined.” 
Saisana et al., 2005 we similarly observe [3]: 
“[…] it is hard to imagine that debate on the use of composite indicators will ever be settled […] official statisticians may tend to resent composite indicators, whereby a lot of work in data collection and editing is “wasted” or “hidden” behind a single number of dubious significance. On the other hand, the temptation of stakeholders and practitioners to summarise complex and sometime elusive processes (e.g. sustainability, single market policy, etc.) into a single figure to benchmark country performance for policy consumption seems likewise irresistible.”

The European Commission, whose services at times use composite indicators, made an effort to review what is good and bad about them, producing the attached table (From Saisana and Tarantola, 2002 [4]). 

Table 1, Pros and cons of composite indicators, adapted from Saisana and Tarantola, 2002.

Pros  

· CI can be used to summarise complex or multi-dimensional issues, in view of supporting decision-makers.

· CI provide the big picture. They can be easier to interpret than trying to find a trend in many separate indicators. They facilitate the task of ranking countries on complex issues.

· CI can help attracting public interest by providing a summary figure with which to compare the performance across countries and their progress over time.

· CI could help to reduce the size of a list of indicators or to include more information within the existing size limit.
Cons

· CI may send misleading, non-robust policy messages if they are poorly constructed or misinterpreted. Sensitivity analysis can be used to test CI for robustness.

· The simple “big picture” results which CI show may invite politicians to draw simplistic policy conclusions. CI should be used in combination with the sub-indicators to draw sophisticated policy conclusions.

· The construction of CI involves stages where judgement has to be made: the selection of sub-indicators, choice of model, weighting indicators and treatment of missing values etc. These judgements should be transparent and based on sound statistical principles.

· There could be more scope for disagreement among Member States about CI than on individual indicators. The selection of sub-indicators and weights could be the target of political challenge

· The CI increase the quantity of data needed because data are required for all the sub-indicators and for a statistically significant analysis.
As discussed in Table 1, composite indicators are much easier to interpret than trying to find a common trend in many individual indicators. Composite indicators have proven to be useful in ranking countries in benchmarking exercises. However, composite indicators can send misleading or non-robust policy messages if they are poorly constructed or misinterpreted. The simple “big picture” results which composite indicators show may invite politicians to draw simplistic policy conclusions. An index of industrialisation might for instance be read overlooking the fact that increased industrialisation might or might not coincide with an improvement of living conditions or of well being depending on a country’s position on the development curve. The construction of CI involves stages where subjective judgement has to be made: the selection of sub-indicators, the treatment of missing values, the choice of aggregation model, the weights of the indicators, etc. These subjective choices can be used to manipulate the results. A country unhappy of its position on a competitiveness scoreboard might fight to have additional dimensions included which would raise its ranking. On the other hand, if a CI were to rise controversy more than shed light on an issue, that composite would have perhaps failed its purpose.  

For all their merits and demerits, composite indicators can be seen as component of a wider analytic framework. Take for instance the structural indicators (SI) used in the European Union to gauge progresses toward Lisbon Goals. The full SI list, which contains 107 yearly revised variables (considering disaggregations, e.g. by gender, ), is extensively visited and used by the commission services and by external users, the EUROSTAT SI web site being one of the most visited of the EC
. The EU Council found this list too detailed for effective reporting, and wanted a short list of 14 so called headline indicators to be used.  These headline indicators, used by the European Commission in the Spring 2004 report, were further aggregated by the Financial Times to a star rating. Thus, depending on the level of analytic rigour, on the audience, and on the purpose, different resolution levels of the information can be adopted.  

· Practitioners 

107 indicators 

· Spring Council 
14 headline indicators 

· The public 

one-three star rating  

The composite indicators’ controversy can perhaps be put into context if one considers that indicators, and a fortiori composite indicators, are models, in the mathematical sense of the term. Models are inspired from systems (natural, biological, social) that one wishes to understand. Models are themselves systems, formal system at that. The biologist Robert Rosen (1991, Figure 2, [5]) noted that while a causality entailment structure defines the first system, and a formal causality system entails the second, no formal rule of encoding the second system given the first, i.e. to move from perceived reality to model, was ever agreed. The scientific method does without it, and some scientists accept modelling as a craftsmanship as opposed to modelling as a science.   
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Figure 2, From Rosen 1991.
As argued in a forthcoming OECD-JRC handbook of good practices for composite indicators building, the quality of a composite indicator is in its fitness or function to purpose. The economist A. K. Sen, Nobel prize winner in 1998, was initially opposed to composite indicators but was eventually seduced by their ability to put into practice his concept of ‘Capabilities’ (‘the range of things that a person could do and be in her life’, Sen A. 1989 Development as Capabilities Expansion, Journal of Development Planning vol.19, 41-58) in the UN Human development index. This Index is defined as a measure of the process of expanding people’s capabilities (or choices) to function. In this case, composite indicators’s use for advocacy is what makes them valuable.    
Although we cannot tackle here the vast issue of quality of statistical information, there is one aspect of the quality of composite indicators – of their fitness for purpose – which we find essential for their use. This is the existence of a community of peers (be these individuals, regions, countries, facilities of various nature) willing to accept the composite indicators as their common yardstick based on their understanding of the issue. In discussing pedigrees matrices for statistical information Funtowicz and Ravetz note (in Uncertainty and Quality in Science for Policy, 1990 [6])   
“[…] any competent statistician knows that "just collecting numbers" leads to nonsense. The whole Pedigree matrix is conditioned by the principle that statistical work is (unlike some traditional lab research) a highly articulated social activity. So in "Definition and Standards" we put "negotiation" as superior to "science", since those on the job will know of special features and problems of which an expert with only a general training might miss”. 
We would add that, however good the scientific basis for a given composite indicator, its acceptance relies on negotiation. 
We would like to close this section by pointing to the several recent reviews on the use of composite indicators [2,4, 7-10]. More links are available at a recently opened composite indicators web site
.
2. Open issues on Composite Indicators building 
Among the many open questions in the application of composite indicators which are treated in the forthcoming handbook of good practices in composite indicators building [11] there are two issues that we would like to touch upon here: correlation among indicators and compensability between indicators. Both these issues pop up frequently when debating composite indicators, yet they have not received the attention they deserve.  
The first one is the existence and the role of correlation among input variables in the CI The user of a CI should look for the correlation matrices of the underlying variables. A composite constructed on the basis of underlying indicators with high internal correlation will give a very robust CI, whose values and ranking are moderately affected by changes in the selection of weights, the normalisation method and other steps involved in the analysis (see next section). This composite indicator could be appropriate or not appropriate depending on the theoretical framework. 
When building composite indicators using automated tools such as factor analysis, one seeks to obtain a set of totally uncorrelated new variables. While this can be a powerful tool to benchmark countries performance, the interpretation in terms of original variables becomes more difficult. One may want to eliminate the effect of correlations by weighting less the correlated variables (this is also a possible practice [11]). At the same time, it would be very difficult to imagine a composite indicator made of truly orthogonal variables. In a multicriteria context, one would consider the existence of correlation among the attributes of an issue as a feature of the issue, not to be compensated for. A car’s speed and beauty are likely correlated with one another, but this does not imply that we are willing to trade speed for design. Note that on this speed-beauty point there is no agreement among the experts. The e-business readiness index, developed by the European Commission, is criticised by EU official statisticians because of the important correlations among the input variables.   
The second problem we want to discuss briefly is that of compensability.  Munda, and Nardo, 2003 [12], noticed how weights, customarily conceived as ‘importance’ measures, act in practice as substitution rates, e.g. wi/wj is the ratio of substitution (or compensation) of indicator ‘i’ with indicator ‘j’. This may be perceived as an important limitation of a CI. Imagine for example that an index of development is being created and that literacy is one of the input variables. One might argue that literacy should not be traded with GDP per capita. When one is not willing to accept this kind of trade offs, e.g. when the variable cannot be compensated with another, a multi criteria approach can be applied. We illustrate this briefly in the following. 

The multi-criteria procedure (MCA)  tries to resolve the conflict arising in countries comparisons as some indicators are in favour of one country while other indicators are in favour of another. This conflict can be treated at the light of a non-compensatory logic and taking into account the absence of preference independence within a discrete multi-criteria approach (Munda, 1995, [13]).  The approach employs a mathematical formulation (Condorcet-type of ranking procedure) to rank in a complete pre-order (i.e. without any incomparability relation) all the countries from the best to the worst after a pair-wise comparison of countries across the whole set of the available indicators [12]. We offer here a ‘hand waiving’ description of the algorithm’. Imagine we have three countries, A, B and C and we aim at ranking their overall performance according to N indicators. We build to this effect an ‘outranking matrix’ whose entries eij tells us how much country ‘i’ does better than country ‘j’. eij is in fact the sum of all weights of all indicators for which country ‘i’ does better than country ‘j’. eji will likewise be the sum of all weights for which the reverse is true. If the two countries do equally well on one variable, its weight is split between eij and eji. As a result eij + eji =1 if weights have been scaled to unity. We now write down all permutations of county order (ABC,ACB,BAC,BCA,CAB,CBA) and compute for each of them the ordered sum of the scores, e.g. for ABC we compute Y=eAB+eAC+eBC. We do this for all permutations and take as the multicriteria country ranking the one with the highest total score Y. Note that this ordering is only based on the weights, and on the sign of the difference between countries values for a given indicator, the magnitude of the difference being ignored. With this approach no compensation occurs, to exemplify, a country that does marginally better on many indicators comes out better than a country that does a lot better on a few ones because it cannot compensate deficiencies in some dimensions with outstanding performances in others. 
Note that the MCA method provides results in terms of country rankings, and not of an index, so we can only follow the country rankings though time.
Between the full compensability of additive aggregations and the non-compensability of the multicriteria method an intermediate solution is the geometric aggregation, in which indicators are multiplied and weights appear as exponents. For example if an hypothetical composite were formed by inequality, environmental degradation, GDP per capita and unemployment, two countries, one with values 21, 1, 1, 1; and the other with 6,6,6,6 would have equal composite if the aggregation was additive. Obviously the two countries would represent very different social conditions that would not be reflected in the composite. Using instead a geometric aggregation the first country of our simple example would have a much lower composite  than the second (2.14 versus 6).
We have touched in this section just a couple of the many critical issues for CI building, i.e. correlation and compensability. The forthcoming handbook [11] has more. Our next section is devoted to one of the key issues addressed by the authors in the field of composite indicators building: this is the use of uncertainty and sensitivity analysis in the investigation of the robustness of the message conveyed by the CI.    
3. Robustness analysis 
One of the points more thoroughly treated in the handbook is how to improve the CI by robustness analysis. The iterative use of uncertainty and sensitivity analysis during the development of a CI can contribute to its well-structuring. 
Doubts are often raised about the robustness of the results of the CI and about the significance of the associated policy message. For instance, Mathis Wackernagel, father of the “Ecological Footprint” and thus an authoritative source in the Sustainable Development debate, concludes a critique of the World Economic Forum Environmental Sustainability Index presented at Davos in 1991 by noting
: 
"Overall, the report would gain from a more extensive peer review and a sensitivity analysis. The lacking sensitivity analysis undermines the confidence in the results since small changes in the index architecture or the weighting could dramatically alter the ranking of the nations.”

Uncertainty analysis (UA) and sensitivity analysis (SA) is a powerful combination of techniques to gain useful insights during the process of CI building, including a contribution to the indicators’ quality definition and an assessment of the reliability of countries’ ranking  As noted, the construction of CI involves stages where judgement has to be made, which introduces issues of uncertainty in the construction line of a CI: selection of data, data quality, data editing (e.g. imputation), data normalisation, weighting scheme, weights’ values and aggregation method. All these sources of subjective judgement will affect both the ranking - changes are more likely among middle-of-the-road performers - and the message brought by the CI in a way that deserves analysis and corroboration [11, 14]. In fact, UA focuses on how the sources of uncertainty propagate through the structure of the CI and affect its values. SA studies how much each individual source of uncertainty contributes to the CI value/ranking variance. Despite that a synergistic use of UA and SA has proven to be more powerful (Saisana et al., 2005 [3]; Tarantola et al., 2000 [16]), UA is more often adopted than SA (Jamison and Sandbu, 2001, [15]) and the two types of analysis are almost always treated separately. 
The types of questions for which an answer is sought via the application of UA&SA are:

(a) Does the use of one construction strategy versus another in building the CI provide actually a partial picture of the countries’ performance? 
(b) Which constituents (e.g. countries) have large uncertainty bounds in their rank (volatile countries)?

(c) Which are the factors that affect the countries rankings?

All things considered, a careful analysis of the uncertainties included in the development of a CI can render its building more robust. A plurality of methods (all with their implications) should be initially considered, because no model (CI construction strategy) is a priori better than another, provided that internal coherence is always assured, as each model serves different interests. The CI is no longer a magic number corresponding to crisp data treatment, weighting set or aggregation method, but reflects uncertainty and ambiguity in a more transparent and defensible fashion. More details on quantitative sensitivity analysis are available in succinct form in Saltelli et al., 2004 [17]. The handbook has an application of it to the Technology Achievement Index [11].
We have also applied this methodology in a series of ongoing cooperations between the JRC and the services of the European Commission (Economic and Financial Affairs, Internal Market, Enterprise, Research, Information Society) on composite indicators and, last but not least, the Yale and Columbia Universities for the World Economic Forum’s Environmental Sustainability Index. 
4. Application to examples   
The section is devoted to the discussion of the two key issues of correlation and compensability. To this end, we will first deal with the choice of weighting of the indicators using the example of e-business readiness index, and then we will consider the choice of the type of aggregation and study how the latter affects the resulting country rankings in the Environmental Sustainability Index. 

4.1. Test case: E-business readiness (e-BSN)
The e-business readiness defines the degree of preparation of enterprises to participate and benefit from the information and communication technologies. The eEurope 2005 Action Plan (COM(2002) 263 final)
 calls for a benchmarking of the target that ‘by 2005, Europe should have (…) a dynamic e-business environment’. It proposes general guidelines for the benchmarking exercise and sets out a number of indicators to monitor progress. The European Commission has selected 12 indicators from that list and aggregated them into an ‘e-business readiness index’. 6 indicators are considered measures of ‘Adoption of ICT by business’ and 6 indicators of ‘Use of ICT by business’ (see Table 2). 

Table 2. List of indicators for the e-BSN index. 

	Indicator
	Description

	Adoption of ICT by business

	a1
	Enterprises that use Internet 

	a2
	Enterprises that have a web site/home page

	a3
	Enterprises that use at least two security facilities at the time of the survey

	a4
	Total number of persons employed using computers in their normal work routine (at least once a week) 

	a5
	Enterprises having a broadband connection to the Internet

	a6
	Enterprises with a LAN and using an Intranet or Extranet 

	Use of ICT by business

	b1
	Enterprises that have purchased products / services' via the internet, EDI
 or any other computer mediated network where these are >1% of total purchases

	b2
	Enterprises that have received orders via the internet, EDI or any other computer mediated network where these are >1% of total turnover

	b3
	Enterprises whose IT systems for managing orders or purchases are linked automatically with other internal IT systems

	b4
	Enterprises whose IT systems are linked automatically to IT systems of suppliers or customers outside their enterprise group

	b5
	Enterprises with Internet access using the internet for banking and financial services

	b6
	Enterprises that have sold products to other enterprises via a presence on specialised internet market places


The set of 12 indicators has a mean absolute correlation coefficient equal to 0.48 and 12 pairs of indicators (total 66 pairs) with a correlation coefficient greater than 0.70 in absolute value (Table 3).  The highest correlation is found between (a1, a2), (b1, b2) indicators (r = 0.87) pointing to the redundancy of one of the two indicators. In the context of this Index, however, it has been considered that the indicators measuring ‘enterprises that use Internet’ (a1) and ‘enterprises that have a web site/home page’ (a2), despite their high statistical correlation, actually express different aspects of the phenomenon, and therefore, they have both been included. The same conclusion holds for the pair (b1, b2).

Table 3. Spearman correlation coefficients for the indicators’ set in the e-BSN index.
	 
	a1
	a2
	a3
	a4
	a5
	a6
	b1
	b2
	b3
	b4
	b5

	Adoption of ICT
	 
	 
	 
	 
	 
	
	
	
	
	
	

	a2
	0.87
	 
	 
	 
	 
	
	
	
	
	
	

	a3
	0.69
	0.78
	
	
	 
	
	
	
	
	
	

	a4
	0.78
	0.79
	0.74
	
	 
	
	
	
	
	
	

	a5
	0.47
	0.37
	0.44
	0.64
	 
	
	
	
	
	
	

	a6
	0.62
	0.61
	0.46
	0.82
	0.43
	
	
	
	
	
	

	Use of ICT
	
	
	
	
	
	
	
	
	
	
	

	b1
	0.33
	0.67
	0.48
	0.64
	0.12
	0.53
	 
	 
	 
	 
	 

	b2
	0.49
	0.71
	0.53
	0.80
	0.23
	0.66
	0.87
	 
	 
	 
	 

	b3
	0.42
	0.23
	0.20
	0.53
	0.39
	0.67
	0.10
	0.41
	
	
	 

	b4
	0.01
	-0.02
	-0.09
	0.04
	0.01
	0.23
	0.14
	0.27
	0.74
	
	 

	b5
	0.76
	0.62
	0.55
	0.62
	0.35
	0.58
	0.38
	0.50
	0.38
	-0.12
	 

	b6
	0.31
	0.48
	0.53
	0.60
	0.43
	0.63
	0.64
	0.70
	0.63
	0.43
	0.43

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


The presence of high correlated pairs of indicators belonging to two different groups Adoption and Use of ICT has been claimed as a reason to revise the grouping of indicators. Actually, 17 out of 36 pairs of indicators have a correlation higher than 0.5 and 3 higher than 0.7. Ideally these two groups should convey a distinct dimension of ICT in business and therefore should display little correlation. However, high correlation is a necessary but not sufficient condition for redundancy: in the e-BSN is somewhat natural the high correlation between internet connection (a1) and the use of more sophisticated applications (b5). Dropping one of the two indicators claiming a high correlation would imply dropping an important aspect of the ICT in enterprises. 
Table 4.  Alternative weights for the e-BSN

	weights
	a1
	a2
	a3
	a4
	a5
	a6
	b1
	b2
	b3
	b4
	b5
	b6

	Panel of Experts
	0.09
	0.08
	0.05
	0.08
	0.11
	0.10
	0.08
	0.09
	0.10
	0.10
	0.06
	0.06

	Equal weighting
	0.08
	0.08
	0.08
	0.08
	0.08
	0.08
	0.08
	0.08
	0.08
	0.08
	0.08
	0.08

	Factor Analysis
	0.09
	0.10
	0.07
	0.08
	0.08
	0.08
	0.09
	0.10
	0.07
	0.06
	0.11
	0.08


Table 4 shows that the importance of an indicator in explaining the e-readiness is sometimes different from its information content. If, for example, factor analysis (FA) suggests a weight of 0.11 for b5, a panel of experts only assigns 0.06 to it. The reverse happens for a5 and a6 which have been assigned more importance than the information content indicated by FA. The overall correlation between weights derived from FA and from a panel of expert is -0.2, indicating that the weights assigned to the e-BSN indicators from FA are based on correlations that do not correspond to their perceived importance for the phenomenon being measured. In spite of the difference in weights the result in countries’ ranking is rather stable except for the middle-of-the-road performers, i.e. Austria Iceland, Norway and UK. 

4.2. Test case: Environmental Sustainability Index (ESI)

The ESI aims at measuring the overall progress towards environmental sustainability. It uses 20 indicators each of which combines two to eight variables for a total of 68 underlying data-sets. These 20 indicators are further combined in five core components: 

(a) Environmental systems, (b) Reducing stresses, (c) Reducing human vulnerability, (d) Social and institutional capacity to cope with environmental challenges, (e) Global stewardship.

With a view to discuss the compensability issue we will apply to ESI three different aggregation approaches: linear (LIN), geometric (GME), multi-criteria (MCA). We will assume equal weighting for all indicators in any case. 
Table 5 highlights the dependence of the country rankings on the aggregation method used. Already, in the group of the top 10 performers, there are some interesting results. Finland ranks on the top based on a LIN or a GME aggregation scheme, however it is found at the 8th position with MCA. Switzerland is an even more extreme case: 1st under MCA, 5th under LIN, but 21st under GME.  

An interesting case that emphasises compensability is given by the comparison between Switzerland and Uruguay. The ranking of Uruguay is not affected at all by the aggregation scheme (always ranked 6th). Switzerland, on the other hand, is ranked 1st under MCA, 5th under LIN, but 21st under GME. Going back to the indicators level, one would notice that Switzerland has 6 indicators much below the average and the remaining 14 ranging from good to very good. Uruguay, on the other hand, performs very well in 17 indicators, and slightly below the average on the remaining 3. The greater variability of the indicators for Switzerland with respect to Uruguay is, therefore, highlighted in the geometric aggregation scheme, whilst totally hidden in the linear aggregation scheme. Interestingly, the MCA approach would place Switzerland at the 1st position, despite the country’s deficiencies in six dimensions of the phenomenon. This is partly explained by the fact that Switzerland performs better than Uruguay in 12 indicators (more than half), and it is also related to the pairwise comparison pattern in the countries set. 

5. Further work  
As mentioned, several of the points touched upon in this brief discussion of open issues in CI building will be tackled in a forthcoming joint paper from OECD and JRC on composite indicators building. The plan of this work, which aims to be an easy to use guide to the construction and use of CI, is to cover several aspects of the problem. The flavour is given by the outline:  
· Theoretical framework - What is badly defined is likely to be badly measured. 

· Data selection – The quality of composite indicators depends largely on the quality of the underlying indicators. 

· Multivariate analysis – Multivariate statistic is a powerful tool for investigating the inherent structure in the indicators’ set. 

· Imputation of missing data– The idea of imputation is both seductive and dangerous. 

· Normalisation – Avoid adding up apples and pears. 

· Weighting and aggregation – Relative importance of the indicators and compensability issues. 

· Robustness and sensitivity – The iterative use of uncertainty and sensitivity analysis during the development of a composite indicator can contribute to its well-structuring. 

· Link to other variables – Correlation with other simple indicators or composite indicators. 

· Visualisation – If arguments are not put into figures, the voice of science will never be heard by practical men.

· Back to the real data – Deconstructing composite indicators for analytical purposes. 

Our society is changing so fast that we need to know as soon as possible when things go wrong. Without rapid alert signals, appropriate corrective action is impossible. This is where composite indicators could be used as yardstick. The handbook will hopefully provide us with a structured way of thinking for the design and construction of composite indicators.

Table 5. Rankings obtained using alternative aggregation schemes: linear aggregation (LIN), geometric aggregation (GME) and multicriteria analysis (MCA).

	Country
	Ranking LIN
	Ranking GME
	Ranking

MCA

	Finland
	1
	2
	8

	Norway
	2
	1
	4

	Sweden
	3
	3
	2

	Canada
	4
	4
	3

	Switzerland
	5
	21
	1

	Uruguay
	6
	6
	6

	Austria
	7
	8
	9

	Iceland
	8
	5
	10

	Costa Rica
	9
	7
	13

	Latvia
	10
	14
	7

	Hungary
	11
	9
	12

	Croatia
	12
	10
	23

	Botswana
	13
	13
	15

	Slovakia
	14
	12
	14

	Argentina
	15
	16
	16

	Australia
	16
	11
	17

	Estonia
	17
	15
	11

	Panama
	18
	18
	18

	New Zealand
	19
	67
	5

	Brazil
	20
	17
	24

	…
	
	
	

	Denmark
	31
	104
	41

	…
	
	
	

	France
	33
	26
	40

	…
	
	
	

	Spain
	44
	37
	37

	United States
	45
	28
	35

	…
	46
	33
	48

	Germany
	50
	50
	47

	…
	
	
	

	Japan
	78
	71
	69

	…
	
	
	

	Italy
	83
	66
	66

	…
	
	
	

	United Kingdom
	91
	105
	81

	…
	
	
	

	Belgium
	125
	140
	103

	…
	
	
	

	China
	129
	135
	134

	…
	
	
	

	United Arab Emirates
	141
	141
	139

	Kuwait
	142
	142
	138
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