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Introduction

A bit of history and some definitions



What is sustainability?

What 1s sustainability?
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What is sustainability?

What 1s sustainability?

Sustainable

Images: Wikipedia Commons
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What is sustainability

Bruntland report (1987): “Meeting the
needs of the present without
compromising the ability of future
generations to meet their own needs”

Precautionary Principle

|

Rio Declaration, 1992
United Nations Conference

on Environment and
Development (UNCED)

l

Kyoto Protocol (1997)
Opening way to —*
Paris Agreement (2015)

Katowice Rulebook (COP24, 2018); The Glasgow Climate Pact (COP26,
2021); The Sharm el-Sheikh Implementation Plan (COP27, 2022), Dubai
(COP28, 2023) -

!

2023 Global Stocktaking: not on track
https://unfccc.int/topics/global-stocktake

Agenda 21




'.'4": What is sustainabilitv?
Stockholm " _ . '
Resilience Centre [iotualm < (Johan Rockstrom, 2009)

i ical Limits, e.g. Day = this |
Planetary boundar|es Ecological Limits, e.g. Earth Overshoot Day this lecture

2009 2015 2023

LT
Rt

7 boundaries assessed, 7 boundaries assessed, 9 boundaries assessed,
3 crossed : 4 crossed : 6 crossed

10



Can innovation substitute for - Anyone who believes exponential
W growth can go on forever in a finite
resources? (debate around the theses g 7 world Is either a madman or an

of Georgescu Roegen), with < ‘B economist.
economists Daly, Solow and Stiglitz, o
1997 =» third lecture

AZQUOTES

When one material is
exhausted a new one will

be put to use Mind the limits from the
second law of
thermodynamics

The most modern of kitchen
does not work without food

Robert Solow

Nicholas Georgescu-Roegen Herman Daly

11



What is sustainability?

Energy and matertal

Economic system

Circular Economy

Source: Geissdoerfer, Martin, Marina P. P.
Pieroni, Daniela C. A. Pigosso, and Khaled
Soufani. 2020. ‘Circular Business Models: A
Review’. Journal of Cleaner Production 277
(December):123741.
https://doi.org/10.1016/j.jclepro.2020.123741.

« Longer use
* Intensifying use
* Dematerialisation

Waste and emission
leakage

-« but how much? 44% of processed materials go to energy / no recycling
Source: Haas, Willi, Fridolin Krausmann, Dominik Wiedenhofer, and
Markus Heinz. 2015. ‘How Circular Is the Global Economy?: An SOCiOGCOHOI‘HiC StOCkS Stﬂl growing

Assessment of Material Flows, Waste Production, and Recycling in the
European Union and the World in 2005’. Journal of Industrial Ecology 19

(5): 765-77. https://doi.org/10.1111/jiec. 12244, = The degree of circularity ~ 6%; Could go to an ideal 36%
if all biomass recycled, which is a far—-off target

12



What is sustainability’
Environmental Justice
BCF«U‘E’ Ll L LAY LA P'ﬂl!(l: AErtantn MOV RCRY ol ) TA) l'l"ll .'."‘ ':_l—l:'{l-: EONTACY

.
'YL

»

. . Appd .A — e e —
. ‘ .
| . )
{ Barcelona-Based Research Lab Focused On Urban Environmental Justice

!..

WHAY Wi DO

Environmentalism
of the Poor

ASIUDY..OF For equity and survival of
ECOLOGICAL CONFLICTS duty . :
AND VALUATION communities against economic

and corporate interests

Against externalization of

Joan Martinez-Alier environmental costs to the poor

Miguel Morales Madrigal

2002

13



The New Politics
of Numbers 2 \ .\'C\\ ( .1](“1.]1‘[\.’ (il‘)l\ll \\v( ?lil\i

in the Making: Governing Through

[ransnational Certfication Standards

* collective s environmental
] soli,dan’ty concern
ON JUSTIFICATION social
justice

= Green worth

« Civic worth

14

Commodification of Sustainability and Greenwashing

critical public debates between
conceptions of the common good

= tradition

= Domestic worth

individual consumers’ choices
between certified market goods

markét coordination
market worth ]
through certified

produycts & services

/\ P med

r- ) ., Geographic
trade’ Organic Indication’

e



CSR pyramid

environment or c.o1.”1;.)orate social - N R b
responsibility? e e ————

Responsibilities

Financialization of the - = ]
[ Be a good corporate citizen.
' Contribute resources to the community;

Be ethical.

Obligation to do what is right,

Ethical Respensibilities just, and fair. Avoid harm

]' Obey the law. h

J Law is society's codification
Legal Responsibilities ~~  of right and wrong. Play by the
Ay rules of the game ]

CSRD Corporate Sustainability
Reporting Directive e

Be profitable.
The foundation upon
which all others rest.

European |
== Commission

SFDR Sustainable Fmance
Disclosure Regulation =gg

J

I organizational stakeholders. 1991; Business Horizons, 34(4), July-August:39-48. Source:

TNFD task force on nature related

financial disclosures
m Taskforce on Nalure-relaled

EE Financial Disclosures

15

Carroll AB. The Pyramid of Corporate Social Responsibility: Toward the moral management of

https://www.financialeducatorscouncil.org/corporate-social-responsibility-definition-and-history/



Transforming our weorid: the 2030 Agenda for Sustainable
Development

Sustainable Development Goals (SDGs) after
Agenda 203 established in 2015

(+x)
SUSTAINABLE
DEVELOPMENT

GOALS

SDG Indicators

of framework for the Sustainable Development Goals and targets of the 2030 Agenda Tor
evelopment

The global indicator framework includes 231
unique indicators; 248 in total as thirteen
indicators repeat under two or three different
targets, source: https://unstats.un.org/

™M =

What is sustainability’
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What is sustainability

small
s y of economics
Buddhist economics «—— ”mm as ika Mtered

EF Schumacher

Degrowth, Post—Growth galaxy

Bhutan Gross National Happiness Index

“The concept of nine domains is central to GNH and its metrics. The nine
domains are: psychological wellbeing, community vitality,
time use, ecological diversity, cultural resilience, good
governance, education, health and living standards”

Gross National Happiness represents the
holistic potential of our mind and body: Dasho
Karma Ura

ONH represents the holistic potentiol of our mind and body, and ity path towards a deoper
poace, calmness and hoppiness

Source: https://www.indiatoday.in/happiness-quest/story/gross-national-happiness-represents-the-holistic-potential-of-our-mind-and-body-dasho-karma-ura-1859259-2021-09-30
17
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What is sustainability?

Human lives are battered and
diminished in all kinds of

different ways and the first
task... is to acknowledge that
deprivations of very different
kinds have to be accommodated
within a general overarching
framework.

Degrowth, Post—Growth galaxy

Amartya Sen’s Capability Approach
Sen, A. (1990). Justice: Means versus Freedoms.
Philosophy & Public Affairs, 19(2), 111-121

Nobel Laureate Amartya Sen

v
| Resources Capability set Functionings | Utility
{Characteristics of (functionings available achieved ] [subjective well- Oxford Poverty &
goads available) to choose from) | being) Human Development Tnitiative

| 1

Personal “utilization fanction’
(depending on interpersonal differences:
physiology. and physical and social
environment)

Source: https://iep.utm.edu/sen-cap/

18



What is sustainability?

Amartya Sen, with Mahbub ul
Haq, conceived the Human
Development Index

s’;&) Human

= Development

UIN Reports

D[P/

Created in 1990 by the

United Nations

A\ 1

Development Amartya Sen Mahbub ul Haq
Programme (UNDP) (1934 -1998)
v
Health
=>life expectancy at birth
Education

=>Mean years of schooling received by people aged 25 and older

= Expected years of schooling for a child entering school

Standard of Living

= Gross National Income (GNI) per capita, adjusted for purchasing power parity (PPP)

19



What is sustainability?

Degrowth, Post—-Growth galaxy:
Giorgos Kallis’ Limits as a Positive Concept, Serge Latouche’s Décroissance Heureuse, Jason
Hickel’s Post—Capitalism

m m
the case for | N H R

DEGROWTH ey (1] HOW naanowrn
GIORGOS KALLIS B NAITE WILL SAVE
SUSAN PAULSON "GRG Y PI THE WORLD

GIACOMO D'ALISA

FEDERICO DEMARIA

20



What is sustainability?

Subak: Balinese water temple system active for over 1,000 years (since about 10th
century); =»both religious and administrative centres; =»coordinated water sharing and
irrigation agricultural cycles; = Balinese Hindu cosmology & practical hydrology;
=»ndonesian government & the World Bank revert to subak after failed attempt to
modernize

PRIESTS AND
PROGRAMMERS

TECHNOLOGIES OF POWER
IN THE ENGINEERED
LANDSCAPE OF BALI

With & o forowerd by Williem C. CHark aad & now pralace By the sethcr

J. STEPHEN LANSING




What is sustainability?

Post normal science: sustainability as a political and ethical problem to
be tackled participatorily; a critique of nature ‘valuation’

i ‘B
el Ecological Economics . {
ELSEVIER Volume 10, Issue 3, August 1994, Pages 197-207 Il

The worth of a songbird: ecological economics
as a post-normal science

Silvio O. Funtowicz 2, Jerome R. Ravetz ® 2

Futures

LD MU0 adin:

Arvans & rume Abous Putih Owler josanal » 1 Sawmch »n v sl

R

Article Collection: Jerome Ravetz and Silvo Funtowicz’s papers
in Futures

Last updune 17 Fotwamy 2008

22
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The multiverse of composite indicators

There is now a composite indicator for everything, from the
quality of urban life to the freedom of the press passing by the
ranking of institutes of higher education. These statistical
indicators built aggregating different variables are an excellent
vehicle for drawing attention to a particular issue, but should be
constructed and / or used with care



Composite indicators: What are they?
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P a
o s, World Justice ABOUT US OUR WORK RESOURCE HUB RESEARCH AND DATA DONATE NEWS Q g ¥

v Project

WJP Rule of Law Index2019

Eight factors further disaggregated into 44 sub—factors



1.1 Government powers are effectively limited by the legislature
1.2 Government powers are effectively limited by the judiciary
1.3 Government powers are effectively limited by independent auditing and review
Constraints on 1.4 Government officials are sanctioned for misconduct
Government 1.5 Government powers are subject to non-governmental checks

Powers 1.6 Transition of power is subject to the law

One of the eight factors with its 6 sub factors ---
https://worldjusticeproject.org/sites/default/files/documents/WJP-ROLI-
2019-Single%20Page%20View—Reduced_0O.pdf

26



Where indicators come
from: from images to
numbers
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Ambrogio Lorenzetti (c. 12.90 —1348), Allegory: Effects of
good and bad government, Palazzo Pubblico di Siena,
(detail: Safety)

28



Ambrogio Lorenzetti (c. 1290 — 1348), Allegory: Effects of good and bad government,
Palazzo Pubblico di Siena, Effects of good government in the city

29



Ambrogio Lorenzetti (c. 1290 — 1348), Allegory: Effects of good and bad government,

Palazzo Pubblico di Siena, Effects of the good government in the countryside
30




Ambrogio Lorenzetti (c. 1290 Allegory: Effects of good and bad government,

Palazzo Pubblico di Siena, Effects of the bad government in the countryside

% R b3
- = o ot el




“[---] Lorenzetti is modern because he invites the
spectator of his frescoes, [-*-] to assess governments not
so much on the political principles and values [++-] than on
the practical consequences of their decisions.

The paintings on the effects of good and bad governance
show them were to look, what are the signs, or, in
contemporary language, the indicators, to monitor in that

b
respect.

P.-M. Boulanger, www.statistics.gov.hk/wsc/STS023-P3-S.pdf
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How numbers
flooded the
modern world

[an Hacking, 1990, The taming of chance,
Cambridge University Press.



‘Probability’ won an epistemological
war between the eighteen and the
nineteen century.

‘Probability’ became king in
adjudicating the credibility of evidence.

We look at facts mostly through the
lenses of statistics — before the
enlightenment chance was equated with
superstition

34



[Leibnitz, ‘philosophical godfather of
Prussian official statistics’ advising
Prince Frederik of Prussia 1700

[eibnitz’'s first proposal for a
statistical office

35

Gottfried Wilhelm
Leibniz (1646-1716)



FEXT

[ / J IDEAS IN CON
(]
THE m]“

Statistics €=» nation state €= Modernity?

36



The victory of probability is
metaphysical (quantum mechanics),
epistemological (statistics as a way of
knowing things), logical (statistical
inference methods) and ethical (no
decision taken without statistical
evidence), leading to the ‘imperialism
of probability -

Statistics €=» nation state €= Modernity

37



56 categories to ‘measure the
power of a state’, the first
scoreboard,;

number of marriageable girls,
able bodied capable to carry
arms,
diseases,

child mortality,

number of Jews

38

Gottfried Wilhelm
Leibniz (1646-1716)

=» only in 1853 the first
international congress of official
statisticians, in Belgium, organized
by Adolphe Quetelet



1}1ming
" (hance

by ®

« number of Jews g

Already in 1745 Jews are being treated as
a separate category and counted in
Prussian statistics (statistics and

antisemitism is one of the chapters in the
book)

Statistics has a story in eugenics (Pearson,
Galton)

39
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Gottfried Wilhelm Leibniz
(1646-1716)



EUGENICS IS TheE

SELF DIRECTION

LIKE R TREE
€UCENICS DRAWS ITS MATERIALS FROM MANDY SOURCES AND ORCANIZES
ThE€M INTO AN hARMONIOUS ENTITY.

American Prii!osophical Society. Noncommercial, educational use only.



Some sins of statistics - Third lecture

Francis Galton and Karl Pearson (the one of chi-
squared) and their laboratory of biometrics -
distinguishing army officers from private soldiers
from criminals convicted of murder from non-
violent felons from Jews ---

Ty
" Chance

v

EUGENICS
“IS THE STUDY OF THE AGENCIES UN-
DER SOCIAL CONTROL, THAT IMPROVE OR
IMPAIR THE RACIAL QUALITIES OF FUTURE
?itflr\b\ FMONS EITHER PHYSICALLY OR MEN-
| - SIR FRANCIS GALTON.

—_—

41



Recognizing
‘the Jewish type

j
|
|

33 = 5 Lo e 7 - =msae
UPPLEMENT YO *THE PHOTOCRASHIC NEWS® (2w ADRILIOBS. \

JEWISH TYPE,

~ FRANCES GALTON, FHS. PHOTO, ‘
COMPOSITES . Components.

ILLUSTRATIONS OF COMPOSITE PORTRAITURE.

. Sy § SRy L

University College, London. Noncommercial, educational use only.
42




Coming closer to our times, the story of the first R&D Statistics ever.
Benoit Godin (2010) tells us what these researchers thought: Measuring
the numbers of sons and daughters of scientists will tell us whether a
socliety degenerates toward stupidity.

'EUGEI\ILS

[ 7, SVES. tE Mimgas 2 TASLER MeALPIN I7LE. Baasim Nirsges Mind the spirit of the times: at beginning
EDITORIAL BOARD XX century everyone was eugenicist:
wiener & MRt Theodore Roosevelt, Winston Churchill,
John Maynard Keynes, Bernad Shaw -

HAREY K [ALGIa
LRGN !n-ﬂx‘(
AR WUTAY

o o a‘p.lm L et
oot WSAck - map ADeroes <f
Py, e Sharw ryal)iss o
d i o n vibar
Bt -

—Trec) Gdn

AT T AUCUST 1930 Nisous &

PR T A L R SRS ISR T N e Ty Yy
0 YeG = 2ur _MOIDY T LI 4

Godin, B., From Science to Innovation, INRS, Montreal, Canada, Communication presented to the
Government-University-Industry Research Roundtable (GUIRR) US National Academy of
Sciences, Washington, May 21, 2010.
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Ubiquity of composite indicators



Documents

1000
Search www.scopus.com

TITLE-ABS-KEY("composite indicator*") OR
800  TITLE-ABS-KEY("composite index") OR
TITLE-ABS-KEY("composite indices")

600

400 >40 N4 of

growth
200 1978 2022

o v !

1924 1933 1942 1951 1960 1969 1978 1987 1996 2005 2014 2023

Year
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Useful composite indicators



Making the case for gerrymandering?

— 1st district

12th distri‘*;\:t

BATTLEGROUND STATE

North Carolina has been a redistricting battleground for
both parties for decades. The US Supreme Court last
month ruled that its 1st and 12th districts, drawn up in
2011, were products of racial gerrymandering.

b
-

a7




Nature June 2017 article on
the mathematics of ‘nailing’
gerrymandering

BATTLEGROUND STATE
North Carolina has been a redistricting battleground for
both parties for decades. The US Supreme Court last
month ruled that its 1st and 12th districts, drawn up in
2011, were products of racial gerrymandering.

“lUS] ranked 55th of 158 nations — last among Western
democracies — in a 2017 index of voting fairness
(Electoral Integrity Project)”

Carrie Arnold, 2017, The mathematicians who want to save democracy, 200, NATURE, VOL 546, 8
JUNE 2017.
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At times wrong



The Global Health Security Index, released 2019 to “spur measurable
changes in national health security’ in light of “high—consequence and
globally catastrophic biological events”

Index About Repart b Model fasources for Action Data Stovies Mawr

AL HEALTH
SECURITY INDI

195

Countries s

Welcome to the )

2019 Global Health -
Security Index

Cameron, E.E. et al., Global Health Security Index. Building Collective Action and Accountability.
Nuclear Threat Initiative & Johns Hopkins Center for Health Security (October 2019). Available at

https://www.ghsindex.org/#1-section—-—map.
50



US and UK rank 1 and 2 respectively in Global
Health Security

L, PN
GHS INDEX k

G LO BA L. H EALTH see Overall
SECURITY IN DEX Score/Rank and

access a full country
page.

Key

Most Prepared
@® More Prepared
@ Least Prepared

M. Kaiser, A. T.-Y. Chen, and P. Gluckman, “Should policy makers trust composite indices? A commentary
on the pitfalls of inappropriate indices for policy formation,” arXiv.org, vol. 2008.13637, Aug. 2020.
51



How can a country ranked
last in quality of health care,
with a raging opioid
pandemic, be rated first in
‘preparedness’?

See also:

https://www.nybooks.com/articles/2020/10/22/best-
health-care/

https://www.commonwealthfund.org/publications/ne
wsletter—article/us—-ranks-last—among-seven-

countries—health—system—-performance

52




‘Hot’ topic these days -

@ 21 January 2025

WHO comments on United States announcement of intent to
withdraw

Geneva - The World Health Organization regrets the announcement
that the United States of America intends to withdraw from the

VW v Busess v Markets v Susiainesitily v el v Bemabingeiows v Techmaiogy v et aii

Organization.

US judge bars Trump administration
from cutting NIH research funding

Iy Nate Haymond e
i’ .’ Reuters .
A eh v y o ais . u Al .
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Quality of composite indicators



Handbook

on Constructing T e n S t e p S

Composite
Indicators

METHODOLOGY
AND USER GUIDE

(@ [ JRC

OFCD omirion commmtnm

55



Step 1: Theoretical framework

Step 2: Data selection

Step 3: Imputation of missing data

Step 4: Multivariate analysis

Step 5: Normalisation

Step 6: Weighting

Step 7: Aggregating indicators

Step 8: Sensitivity analysis

Step 9: Link to other measures

Step 10: Visualisation

Source: https://composite—indicators.jrc.ec.europa.eu/?q=10-step—guide
56



amcommeing  SPEC1Ii1C elements of

Composite
Indicators

vemioooLocy. quality for
composite indicators

@ WA



RELEVANCE

In the context of composite indicators, relevance has to
be evaluated considering the degree to which it meet
current and potential needs of the users

[---] ensure that the right range of
domains 1s covered in a balanced way

58



ACCURACY
The credibility of data products refers to confidence
that users place in :-- the image of the data producer,

1.e., the brand image ---

|crucial] that the data are perceived to be produced
professionally and that practices are transparent

(for example, data are not manipulated, nor their
release timed in response to political pressure)

59



COHERENCE

- ensure coherence over time and across countries -
Coherence across countries implies that from country
to country the data are based on common concepts,
definitions, classifications and methodology, or that any
differences can be justified

60



Is a theory for composite
indicators possible?



Elements for a comprehensive assessment
of public indicators

Paul-Matie Boulanger
2014

Edieor Andrea Sakold

Paul-Marie Boulanger

Paul-Marie Boulanger, 2014, Elements for a comprehensive
assessment of public indicators, Report EUR 26921 EN.

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC921
62/lbna26921enn.pdf
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Cl as boundary objects, between analysis and
advocacy, as:

 semiotic objects
e Instruments of social discovery
e Instruments of democratization of expertise

Paul-Marie Boulanger, 2014, Elements for a comprehensive assessment of public indicators,
Report EUR 26921 EN.
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC92162/1bna26921enn.pdf

63



A triadic conception of the
sign as structure
connecting three elements:

e the sign properly said (S);
. Charles Sanders Peirce,
¢ dn Ob]eCt (O) and the father of semiotics
6 9 1839-1914
» an “interpretant”(I)

64



“This monkey possess a
sophisticated repertory of
vocal signs for signaling
the presence of a
predator”

65

African vervet monkey
(Cercopithecus aethiops)



[t can distinguish

 a terrestrial stalking one
such as a leopard,

 an aerial raptor such as
an eagle or

African vervet monkey
* d ground predator SUCh (Cercopithecus aethiops)
as a snake

66



Interpretant €= Behaviour

67



Composite indicators as
instrumental to the creation of a
new public, through a process
of social discovery (J. Dewey)

John Dewey
1859-1952

Dewey, J., 1938. The Public and its Problems, Read
Book Ltd. Edition, 2013.

68



Why are ‘social discoveries’ needed?

Because there are ‘publics’ affected by transaction taking
place somewhere else.

“[---] machine age has so enormously expanded,
multiplied, intensified and complicated the scope of the
indirect consequences [:-] that the resultant public
cannot identify and distinguish itself”

Dewey, J., 1938. The Public and its Problems, Read Book [.td. Edition, 2013.

69



Social facts — unlike physical facts,

are only meaningful in a context of John Dewey
desired ends AT,

From J. Dewey ‘Social Science and Social Control” in John
Dewey: The Later Works, 1925-1953: 1931-
1932, Vol. 6-ExLibrary,

70



Controversy Dewey—
Lippmann (1920’s):

. John Dewey
can the public express (1859-1952)

agency?

See also controversy between Habermas and Luhmann early
1970’s. Today revisited by Philip Mirowski:
https://www.academia.edu/42682483/Democracy_Expertise_a
nd_the_Post_Truth_Era_An_Inquiry_into_the_Contemporary_P .
olitics_of_STS Walter Lippmann

BARCELONA (1889-1974)

upf.| SCHOOL OF
MANAGEMENT
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https://www.academia.edu/42682483/Democracy_Expertise_and_the_Post_Truth_Era_An_Inquiry_into_the_Contemporary_Politics_of_STS
https://www.academia.edu/42682483/Democracy_Expertise_and_the_Post_Truth_Era_An_Inquiry_into_the_Contemporary_Politics_of_STS
https://www.academia.edu/42682483/Democracy_Expertise_and_the_Post_Truth_Era_An_Inquiry_into_the_Contemporary_Politics_of_STS

“When writing “The public and its problem” Dewey
was taking stance with Walter Lippmann, [who
believed that] the citizens had become only
spectators of a political game they were not able to
play [because] they could not get informed of the
relevant facts.”

Boulanger, Op. cit.
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Building a composite indicator can be
seen as a process of social discovery
for which a model of extended
participation comes natural.

Frames and indicators are co-
produced in the process which must
be designed as to have a meaningful
‘interpretant’, or ‘end-in-sight’

Paul-Marie Boulanger, 2014, Elements for a comprehensive assessment of public indicators, Report
EUR 26921 EN. http://publications.jrc.ec.europa.eu/repository/bitstream/JRC92162/1bna26921enn.pdf
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Critique of composite indicators:
the Fitoussi—Stiglitz—Sen report



“The role |of statistical indicators]
has increased significantly over the
last two decades.

Jean—Paul Fitoussi,
Amartya Sen, Joseph Stiglitz

This reflects improvements in the
level of education in the population,
increases in the complexity of modern
economies and the widespread use of
information technology”

CMEPSP (2009). Commission on the Measurement of Economic Performance and Social Progress, URL:
http://ec.europa.eu/eurostat/documents/118025/118123/Fitoussi+ Commission+ report, last accessed
June 2017.
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“widespread use of information technology”

Visit https://joint—-research—centre.ec.europa.eu/scientific—activities—z/composite—indicators_en
Resources on composite indicators building

Composite Indicators & Scoreboards Explorer

Home Explorer Indices and scoreboards Countries  Synergies and tradeoffs Policy areas Stories FAQs

Composite Indicators and
Scoreboards Explorer One-Pager

European Commussion > COIN > Homw

MEASURE, EXPLORE, AND COMPARE FOR INFORMED DECISIONS *Mini-Guide Composite Indicators
& Scoreboards Explorer

Composite Indicators & Scoreboards Explorer

I galeway for numbers that malier

e . -
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https://composite-indicators.jrc.ec.europa.eu/assets/storage/cms-modules/November2021/snQUUnPuOxFBCkS5j3Vf.pdf
https://composite-indicators.jrc.ec.europa.eu/assets/storage/cms-modules/November2021/snQUUnPuOxFBCkS5j3Vf.pdf
https://composite-indicators.jrc.ec.europa.eu/assets/storage/cms-modules/September2023/jDqxDhedBjd9WW3ODued.pdf
https://composite-indicators.jrc.ec.europa.eu/assets/storage/cms-modules/September2023/jDqxDhedBjd9WW3ODued.pdf

“widespread use of information technology”

Visit Hans Rosling’s https://www.gapminder.org/

n Births attended by trained health worker (%)

*‘e_
4 ° . SQv
Births that are
NOT attended
- -" -
~
) Income =3
$500 $5 000 $50

A hapeful book about the potential for human progress when
we work off facts rather than our inherent tuasa

Hans Rosling
1948-2017



“a general criticism -+ frequently
addressed at composite indicators, 1.e.
the arbitrary character of the
procedures used to weight their

1 . Jean—Paul Fitoussi,
various COmDOHthS [ ] Amartya Sen, Joseph Stiglitz

[---] an aggregation procedure always means putting
relative values on the items that are introduced 1in the
index”

CMEPSP (2009). Commission on the Measurement of Economic Performance and Social Progress, URL:
http://ec.europa.eu/eurostat/documents/118025/118123/Fitoussi+ Commission+ report, last accessed

June 2017.
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“The problem is not that these
welghting procedures are hidden, non-—
transparent or non—replicable — they
are often very explicitly presented by

the authors of the indices, and this is one of
the strengths of this literature.

Jean—Paul Fitoussi,
Amartya Sen, Joseph Stiglitz

The problem 1s rather that their normative implications
are seldom made explicit or justified”

CMEPSP (2009). Commission on the Measurement of Economic Performance and Social Progress, URL:
http://ec.europa.eu/eurostat/documents/118025/118123/Fitoussi+ Commission+ report, last accessed
June 2017.
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There are other drivers behind the explosion of CI's

« More hybridization of roles, styles = CI as boundary
objects, between analysis and advocacy

 (Changing styles of governance =2 More actors with a voice

« Issues with trust / quality in the scientific enterprise = Do
it yourself movements

« More controversy (wicked issues) = More communication

‘weapons’ developed e
Dilemmas in a General Theory

of Planning’

HORST W, 4 W

Pt of tn Buswmes of Swnan. Cnversry of Catfornn, Bty
MELVIN M. WENRER

P of Coy Peumeng. (iweses of Cabhoem Betons
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Statistics/indicators for governance: three models

A rational—-positivist model for the use of indicators and
policy (good quality statistics describe reality and
underpin good policies)

« A discursive-interpretive model (statistics contribute to
a process of framing of and focusing on an issue among
the many competing for public's attention)

« A strategic model (statistics is used by parties
competing for a given constituency).

Boulanger, P-M., Political uses of social indicators: overview and application to sustainable development indicators.
International Journal of Sustainable Development, 10 (1,2):14-32, 2007.
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Critique of composite indicators:
Ravallion



There are types two indices: those built on
economic theory / monetary aggregates /
shadow prices and all others (=mashup
indices)

k e \
e '
= i
o
; -

Martin Ravallion

+ existing measures of e.g. development
or poverty (iuman Development Index, F1DI, the
Multidimensional Poverty Index, M[P1) are bad at coping
with tradeoffs

Martin Ravallion, 2010, Mashup indices of development, Policy Research Working Paper 5432 , The

World Bank Development Research Group,
http://documents.worldbank.org/curated/en/454791468329342000/pdf/WPS5432.pdf
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¢

To illustrate the distinction, consider tWO StYhZe d eXample S of

composite indices, both formed from the data on household assets and consumer durables found in

the Demographic and Health Surveys (DHS). FOI‘ lndeX A the 1 ’ .
variables and their weights are set by the %
aHaIYSt, who has some concept of —economic welfarel in mind, and thinks this is related Martin Ravaﬂion

to certain variables in the DHS, which are aggregated based on the analyst‘s judgments. FOI'

index B, the variables and weights are
instead based on a regression model cuirated o

another survey data set for which a comprehensive measure of consumption (though still containing
measurement errors) could be derived. The model is calibrated to common variables in the

expenditure survey and the DHS, and the regression model is used to predict wealth in the DHS.
A is a mashup index, B is not.”
(M. Ravallion)
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Relevance of all this to composite indicators? Common critiques of CI include:

Composite indicators as ‘mashup indices’, Ravallion (2010): if only ‘arbitrary
weights’ could be replaced with ‘exact’ (shadow) prices -

*There can be as many indices of sustainability as there are
normative definitions of what we want to sustain, CMEPSP, (2009):--

*All too easy to manipulate!

Ravallion M. (2010). “Mashup Indices of Development”. Policy Research Working Paper 5432, The World Bank.

CMEPSP (2009). Commission on the Measurement of Economic Performance and Social Progress, URL: http://www.stiglitz—sen-
fitoussi.fr/documents/rapport_anglais.pdf last accessed June 2014.
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Human Development Index (HDID): Developed by the United Nations Development Programme (UNDP), the
HDI combines indicators of life expectancy, education, and per capita income to assess human development.
https://hdr.undp.org/data—center/human—-development-index

Environmental Performance Index (EPI): Produced by the Yale Center for Environmental Law and Policy and
the Center for International Earth Science Information Network, EPI evaluates environmental performance
based on various environmental indicators, including air quality, water resources, and biodiversity.
https://epi.yale.edu/

Social Progress Index (SPI): The SPI measures social and environmental performance, covering factors such
as basic human needs, foundations of well-being, and opportunity. https://www.socialprogress.org/social-
progress—index

Good Country Index: This index evaluates countries based on their contributions to global well-being,

including factors related to science and technology, culture, and international peace and security.
https://www.goodcountry.org/

Bhutan's Gross National Happiness Index https://ophi.org.uk/gross—national-happiness

-+ more!
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To some observers CI are soft just because a set of pure
and hard data corresponding to objective ‘facts’ has been

contaminated by subjective weights

Sociologists of science would object that facts are
themselves the result of a social process

Whatever the shortcomings of CI (and there are many) the

neutrality of data as image of facts nee

87

ds to be questioned

4

--- but when science 1s involved, this
process has special characteristics



An example where demographic and GDP data
are given in the same breath with composite
indicators -
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THE 13m people of Mauritius love to prove famous people wrong. On independence from

Britain in 1968, pundits such as a Nobel prize-winning economist, James Meade, and a novelist,
V.S. Naipaul, did not give much of a chance to this tiny, i1solated Indian Ocean island 1,800km

(1,100 miles) off the coast of east Africa. Its people depended on a sugar economy and enjoyed a

GDP per person of only $200 Yet the island now boasts a GDP per person of
$7,000, and very few of its people live in absolute poverty. It once again ranks ﬁl"St in
the latest annual Mo Ibrahlm index, which measures governance in Africa. And
it bagged 24th spot in the World Bank’s global ranking for ease

Of dOng bU.SiHeSS—the only African country in the top 30, ahead of countries such as
Germany and France. How does it pull it off?
l‘.”“"‘.'mm W Meny  Weellyedtion Thewordmbrel O Sesch «

Beyond beaches and palm
trees

Economist October 16, 2008
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Exercise (both CI and sustainability)

Split in groups of five and answer the
question:

If I were to use a CI to decide where (in
what country) to grow my children, what

dimensions should the index include

The number of dimensions should not be
greater than seven

Appoint a rapporteur to relate in class

Time: 15m
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Can composite

TYRANNY indicators do

of Ll harm?

METRICS =

J. Z. Muller, The tyranny of metrics.
Princeton University Press , 2018.




Unintended consequences of
indicators/expert systems

k\\ IR

WEAPDNS OF

Examples from

s « Education,
""" DESTRUCTION TYRANNY « Healthcare,
S3H « Policing & Crime,
Top™ e Academic Research
oi- o — o F : ’
o."z{o IlIII Military & Intelligence,

.: . METRICS « Business & Finance,
iw In l “uwws l 1 i "‘)d‘w' '
v « Employment,

Y INELL S *ok ok kW . Workplace analytics and
“"" v "E“' B J[RRY Z MU“_ Su(l)”zfeli)llil(r:liea e

v
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Since composite indicators
are here to stay, how can
we make them defensible?

- Or how can we
deconstruct them?



upf.

BARCELONA
SCHOOL OF
MANAGEMENT

Deconstructing

How to detect inconsistencies or contradictions in sustainability
studies; deconstructing the technical or normative framing of an
indicator



Tools for evidence appraisal such
sensitivity analysis and sensitivity auditing
can be useful to gauge (and possibly
deconstruct or reinforce) these measures



Sensitivity analysis to
make composite
indicators better?

Can we ‘shake’ a

N\
composite indicator &
to see how much the

ranking changes



n

Series A

Uncertainty and sensitivity
analysis techniques as tools for
the quality assessment of
composite indicators

Assumption

Alternatives

Number of indicators

= all six indicators included or

one-at-time excluded (6 options)

Weighting method

= original set of weights,

= factor analysis,

equal weighting,

data envelopment analysis

Aggregation rule

additive,

multiplicative,

= Borda multi-criterion




Space of alternatives

Weights Missing data

Aggregation Pillars

Including/ Normalisation
excluding variables

)

60—

50

407

30—

20—

10—

98

Country 1

Country 2

Country 3
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For example: how
vulnerable are university
ranking to the shaking?

et bas S1ADT |

e .':f.i(‘ Corvtares [ty evetabie @ Scomscelbrerd
W
g .
P _-:.m Research Policy
wlecs
PSPV et humspage Twaw slvevivr LcamMucuivirwsgal

Rickety numbers: Volatility of university rankings and paolicy implications

Michaela Salsana’, Béatrice d'Hombres, Andrea Satredl)

Sarwwrryy e Aspaed Saates bowt Ao Loy, Larcoven Comemmeon, Lavye et S040 J0UT hoa ety
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Median rank (and 99% confidence interval) accounting for
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Median rank (and 99% confidence interval) accounting for

methodological uncertainties
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Incidentally: these university rankings have also damaged
the educational systems

« processus de Bologne (en 1999) + stratégie de Lisbonne
(en 2000), 2 passage d une logique de service public 4

une logique de marché, concurrentielle et gestionnaire »

Le classement de Shanghai. Histoire, analyse et
critique

DANS L'HOMME ¢ LA SOCIETE 2010/4 (n°178), PAGES 17 A 38
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“The University of Saskatchewan is hiring a University Ranking
Strategist at an annual salary of $81K-135K. Reporting into their
TWO rankings groups” (Gadd 2020)

) Pervgrse Explore content v About the journal v Publish with us v Subscribe
incentives,
)
Goodhart's nature > world view > article
(Campbell)
law ---.

WORLD VIEW | 24 November 2020
University rankings need a rethink

- World league tables for higher education are flawed, poorly used and
entrench inequity.

Elizabeth Gadd &

BARCELONA =
upf.| SCHOOL OF v)§) (=
MANAGEMENT




[Linear aggregation paradox: weights are
used as if they were importance coefficients
while they are trade off coefficients



An example. A dean wants to rank teachers
based on ‘hours of teaching’ and ‘number of
publications -

L d

- adding these two variables up she sees
that teachers are practically ranked by
publications alone

Y=0.5X, + 0.5X,

X hours of teaching
X, number of publications




100 : - — 100
80 80 |
60 | 60 |
40' 40' s
20} - 20}
0 ' ' ' 0 - - - -
20 40 60 80 100 0 20 40 60 80 100
hours of teaching number of publications

Dean’s example: y=x;+ X,.
Estimated R, # = 0.0759, R, .2 = 0.826



To obviate this the dean substitutes the model
y=0.5x;+ 0.5X,

with X;: hours of teaching
y:O.7X1+ 03X2 X, number of publication

to rebalance hours of teaching.

A professor comes by, looks at the last
formula, and complains that pubhshmg 1S
disregarded in the department --

[} ‘ ~ A\

1. ﬂ
“'; ® 0 i
‘\L A 5 J
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To escape the paradox of weights you may either
correct the weights or abandon linear aggregation
and move|to a non—compensatory aggregation
approach, e.g. using the method of Condorcet

v {

‘ TRy SPRINGER NATURE Link
DAt IS
Y Society

Fatipmens NGk otden  Tiad pues resanen 1 Sewes

J A Stanst Soc A (2013)
176, Part3, pp. 605-634

Ranking the rankers. An analysis of science-

Ratings and rankings: voodoo or sclence? wide author databases of standardised
citation indicators

Paolo Parucio
Universily of Insutvia, Varese, Italy

and Michaecla Saisana and Andrea Salell|
Ewopean Commission, Ispva. Naly
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Why compensatory
1S bad?

ngf) Human
Development
UIN Reports

D[P]

Till 2009 the HDI three
dimensions were a sum
then they became a

Example: would you prefer
to live in a country that
scores 666 or 369 ?

product
6 variable 1 e
6 Variable 2 . Ratings and ranking doo or sci ?
6 variable 3 What lf raraes DN NN
Or in a country variable 1 = Fundamental rights
variable 2 = Education
3 variable 1 variable 3 = GDP

6 variable 2
9 variable 3

110



What if different stakeholders have different
preferences? A test case of EU convergence analysis;

Four different viewpoints are compared

SPRINGER NATURE Link

Find 3 journe! Publish with s Trach your resaarth

Quantitative Storytelling in the Making of a
Composite Indicator

Soclal indicators Research

1 and scope
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Classical vs. Variable geometry CI

Bottom line - one story

A AN ffh

Variables
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Stakeholder 1 Stakeholder 2 Stakeholder 3 Stakeholder 4

Access to labour Access to labour Access to labour Access to labour

market market market market
Fair working Fair working Fair working Fair working
conditions conditions conditions conditions

Social protection Social protection Social protection Social protection
Fairness Health care Fairness

Health care
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Stakeholderno. 1 Nfomher states’ yearly coefficient of
- Stakeholder no. 2 .. .
—— stakeholder no. 3 vVariation for convergence versus time

-~ Stakeholder no. 4

Health care makes the difference

0.4

Yearly coefficient of variation

%20 2005 ms w00 2008 wmes om0 9] ] w2 mn ()4 w=  we Q()]7

year



Source (both images): https://www.alamy.com/

Every measure — including a CI, reflects
the disciplinary orientation, the
worldview, the mentalité, the style of
though, the Aabitus ---of a person, a
group, a class, a profession, an epoch -

There was an epoch for daemons and
witches, one for the goddess Reason, one
for eugenics ---

But different styles of reasoning can be
brought to bear on an issue
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Specifically, the act of quantifying in
itself may be the result of a specific
view that can be opened by some form

of comparative|epistemology |-
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The example of genetically modified
organisms: proponents and opponents battle
to define the nature of the problem
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The Economist: Vermont v science,
The little state that could kneecap the
. biotech industry, May 10th 2014

The

Economist

“The fatuous fear of
Frankenfoods ‘- Repeated
studies have found no threat to
human health from GM
ingredients”

I 0dd priorities

For The Economist GMO are a solution to food problems, and are safe to Clobat annual deaths From:
consume. For The Economist the opponents of GMO erroneously fear " genetically

adverse health effects from GMO consumption (they push a ‘food scare’) i deitiei i
3,100,000 0

For the opponents the problem is not safety. The was the result of a Sources: The Lancet; *Amang children under five,
The Economist 2013 estimate

study now 20 y old - but the dispute is still ongoing

Source: https://www.economist.com/united-
states/2014/05/10/vermont-v-science
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Citizens’ worries (Marris, 2001, excerpts) E

« Who decided that they should be developed and how?

- Why are we not given an effective choice about whether or not
to buy and consume these products?

Do regulatory authorities have sufficient powers and resources
to effectively counter—balance large companies who wish to
develop these products?

Public Perceptions of
Agricultural Biotechnologles in Europe

Marris, C., Wynne, B., Simmons P., and Weldon, S. 2001. Final Report of the PABE

research project funded by the Commission of European Communities, Contract number:

FAIR CT98-3844 (DG12 - SSMI), December 2001

Source: https://www.lancaster.ac.uk/fss/projects/ieppp/pabe/docs/pabe_finalreport.doc T S Duighes
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Most analyses offered as input to policy are framed as cost benefit
analysis or risk analyses, but some environmentalists disagree

“and the

REACTOR 8

ON NOT HITTING
THE TAR-BABY

A Search for Limits in an
Age of High Technology

Langdon Winner

Winner, L., 1986. The Whale and the Reactor: a Search for Limits in an Age of High Technology. The University of Chicago Press, 1989
edition.
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H(_);I\';EES'I'
The problem i1s not the non—neutrality of BROKER

a measure but its purported neutrality (R.
Pielke’s Jr ‘stealth advocacy’)

5
¥

mbnunﬂ
=» Next lecture ‘
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One could test instead different ‘lenses’ or way to look at an

1ssue; for example, instead to check if a new technology is safe
one can check:

» feasibility (e.g. natural resources);

-+ viability (e.g. existing legal constraints); and
« desirability (e.g. do voters want it).
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THE CONVERSATION

Arts + Culture Business + Economy Cities Education Environment+ Energy FactCheck Health + Medicine Politics + Society Sclence + Technology
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international PISA tests show how evidence-based

policy can go wrong e
Juna 12,2017 365pm AEST  [—— ’;:—'_- '
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In 2014 a battle between educationalists and the
OECD was fought in the public arena about the
OECD-PISA study (an aggregate indicators for the
competence of young students)

OECD and Pisa tests are damaging l h e

education worldwide - academics
Glldl‘dlall

In thils Jetter to Dr Andreas Schieicher, director of the
OECD's Progranune for International Student Assessment,
academics from around the world express deep concern
about the impact of Pisa tests and call for a halt to the next
round of testing

e
= Do PISA data justify PISA-based

education policy?
Lussa Araujo
Npartmant af Huwnen Capvilay' amd Eaap s

|‘
Q) SIRED 123




Supporters of PISA present it as a tool for
comparative analysis and evidence—based policy:

“If every EU Member State achieved an improvement of 25
points in its PISA score [:-] the GDP of the whole EU would
increase by between 4% and 6% by 2090; such an 6% increase
would correspond to 35 trillion Euro” (Woessmann, 2014)

Woessmann, L. (2014), “The economic case for education”, EENEE Analytical Report 20, European
Expert Network on Economics of Education (EENEE), Institute and University of Munich, Munich.
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Opponents of PISA present it as damaging

(1) The goal of education becomes preparation for gainful employment;
(2) With PIA OECD highjacks power from regional and state authorities;
(3) PISA creates a cottage-industry of private service providers;

(4) School subjects have been excluded by PISA;

(5) PISA stresses school pupils and their teachers;

(6) PISA fosters short-termism in education policy.

See ‘OECD and Pisa tests are damaging’, The Guardian, 6 May 2014
https://www.theguardian.com/education/2014/may/06/oecd-pisa-tests—damaging—education—academics
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The Ecological Footprint; can we
measure when the capacity of the
planet is ‘overshot’ by humanity
with a single numbers? Proponent
and opponents battle on

An argument that lasted 4 articles

Giampietro, M., and Saltelli, A., November 2014, Footprints to nowhere, Ecological Indicators, 46, 610-621.
Goldfinger, S., Wackernagel, M., Galli, A., Lazarus, E., Lin, D., November 2014, Footprint facts and fallacies: A
response to Giampietro and Saltelli, “Footprints to Nowhere”, 46, 622-632.

Giampietro, M., and Saltelli, A., November 2014, Footworking in Circles, Ecological Indicators, 46, 260-263.
Alessandro Galli, Mario Giampietro , Steve Goldfinger , Elias Lazarus, David Lin, Andrea Saltelli, Mathis
Wackernagel, Felix Miiller, 2016, Questioning the ecological footprint , Ecological Indicators, 69, 224-232.
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The Ecological Footprint suggests compressing
sustainability to a single metric: all human activity is
converted to acres of equivalent land using a complex
aggregation procedure
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For the opponents this leads to paradoxical policy

implications — e.g. intensive non sustainable agricultural
practices promoted

Earth overshoot day

End of June
13 Aug.
28 Aug.
3 Sep.
40ct.
100ct. 0 &

130ct. ©
6 Nov.
3 Nov.
28 Nov. |
23 Dec.
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Conclusions: CI — instructions for use
Beware the imperfections and non—neutrality of measures

Beware damage; mind the interpretant

Investigate properties and assumptions (uncertainty and
sensitivity analysis, sensitivity auditing)

Use for social discovery; deliberative extended ,
participation; quality as fitness for purpose (mterpretant)
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Final exercise: become a deconstructor
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“What follows is a
hypothetical executive
summary from an imagined

I Food and Agriculture

s Agwsiiare BT oo Tevey | emtth 3 : :
Pathways Leading to a More Sustainable and Organization (FAO) rePOrt on
Healthy Global Food System the state of the world's food

systems, written from the
perspective of the 2050s”

https://www.thesolutionsjournal.com/article/pathways-leading-sustainable-healthy-global-food-system/
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Executive Summary: FAO State of
World Agriculture in 2050 Draft Report

“[---1this FAO report presents evidence that the international
food system of the second half of the 21st century is more
sustainable than the food system of the late 20th or early
21st centuries.

|

[---] today more people are being fed on less land
and agriculture is requiring fewer inputs”
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Executive Summary: FAO State of
World Agriculture in 2050 Draft Report

“[---] despite there being 10 billion people on the
planet, today agriculture requires 438 million
hectares* less land than it did in 2015, yet produces
more adequate nutrition for all.”

«*Authors’ estimate
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This [438 Mha] figure was arrived at by assuming that:

« Agriculture shifts away from over production of
cereals, oils, and sugars, but increases fruit and
vegetables;

- Agricultural yields increase ~1%/y between now and
2050.

* Protein consumption shifts from 86% animals and 14%
plants to 50% animal and 50% plant.

“Please contact the authors for references
etc. pertaining to these calculations”
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Over to you
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 (ain in number of hectares: three significant
digits (438 millions)?

« Balancing vield yearly increase of 1% and
population growth (our computation) results in little
change in food per capita at planetary scale

people food Land available 1.0-0.09
Billions people 2050 —— 10 l
— =132 e-01T*<2050-2016> +0.91 = 1.28

Billions people 2016 ——» 7 . 5 6

1% yearly growth in efficiency
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e Neglect of diminishing returns and
ecosystem stress (fertilizers,
pesticides)

e More adults (higher caloric intake)
in 2050 population

« (Can one educate citizens globally?
The case of tobacco
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In conclusion the

“mismatch between what the world
needed for everyone to enjoy a
nutritious diet and what the world
was actually producing”

i~ LI AL SR TR
DISCUSSION PATEN

Problematic Quantifications: a Critical Appraisal

iS the SUbStitution Of a pOlitical of Scenario Making for a Global *Sustainable’

Food Production

problem with a technical one e - et e
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Multi-criteria analysis

Ways to build composite indicators that are better than linear
aggregation: Some elements of the methods of Borda and
Condorcet



SOCIAL CHOICE AND
MULTICRITERION DECISION-MAKING

Building CI using using ]

methods such as Borda, i e
o . i vauatlon‘
Condorcet, Balinski- Rl
Laraki ... : o MAJORITY
JUDGMENT
-] BARCELONA
upf.| SCHOOL OF
MANAGEMENT
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Some of these methods have a long history
(including in Catalonia)
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Ramon Llull (Catalan, ca. 1232 — ca. 1315) proposed first what would then become known as the method of
Condorcet. Nicholas of Kues (1401 — August 11, 1464), also referred to as Nicolaus Cusanus and Nicholas of
Cusa developed what would later be known as the method of Borda. Nicolas de Condorcet, (17 September
1743 — 28 March 1794) developed the eponymous method. Jean—-Charles, chevalier de Borda (May 4, 1733 —
February 19, 1799) developed the Borda count

Images from Wikipedia Commons

BARCELONA
upf.| SCHOOL OF
MANAGEMENT
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An impact matrix

! | | |

|

upy.

MANAGEMENT
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Indic. GDP Unemp. Solid Income Crime rate
Rate wastes dispar.
Country
A 25,000 0.15 0.4 9.2 40
B 45,000 0.10 0.7 13.2 52
C 20,000 0.08 0.35 5.3 80
weights .166 .166 0.333 .166 .166
We can say that
GDP ‘votes’ for B>A>C (countries / options)
UR ‘votes’ for C>B>A
SW ‘votes’ for C>A>B
ID ‘votes’ for C>A>B
| SARCELONA CR ‘votes’ for A>B>C




Indic. GDP Unemp. Rate | Solid wastes | Income Crime rate
dispar.
Country
A 25,000 0.15 0.4 9.2 40
B 45,000 0.10 0.7 13.2 52
C 20,000 0.08 0.35 5.3 80
weights .166 .166 0.333 .166 .166
#ofindicators 2 1 1 1
Fofndeatos 2 1.1 1 6oP: BoAsC
1st position clblcla UR: C>B>A
2nd position | glalblb SW:  CGAB
ID: C>A>B
3rd position ,
P bjcla|c ¢ CR: A>B>C

-] BARCELONA
upf.| SCHOOL OF
MANAGEMENT
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#ofindicators 2 1 1 1

1st position |c|b|c|a
2nd position [a|a|b|b
3rd position |bjcja|c

Different ways to organize the same information: building a
frequency matrix

Three countries [options/candidates] and five indicators

BARCELONA
upf.| SCHOOL OF
MANAGEMENT

[criteria/voters]
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1st 1
2nd
3rd 2




#ofindicators 2 1 1 1

1st position

2nd position

3rd position

c|blc|a

alalblb — st | 1 | 1| 3
2nd | 3 | 2| O

b|clac 3rd | +—+2+2

BARCELONA
upf.| SCHOOL OF
MANAGEMENT

For a case with three candidates Borda gives 3 minus 1
for each first rank , 2 minus 1 for each second rank and
zero to the third; so

a gets 2«1+ 1%3=H

b gets 2*1+ 1%2=4

c gets 2x3+ 1x0=6
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But lets try Borda on a more
interesting case: (from

Moulin, 21 criteria 4 options,
cited in Munda 2008)
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21 criteria 4 alternatives
Note:3+ 5+ 7+ 6=21

# of indicators 3 5 7 6

L st | 8 | 7|16 | 0 3
1st position |aja|b|c ,

2nd | O | 9|5 | 7| 2

2nd position |[b|c|d|b
3rd position |c|b|c|d 3rd | 0 | 5110| 6 | 1

4th position |d|d|a|a
Ath | 13 | 0 | O | 8 0

BARCELONA
upf.| SCHOOL OF
MANAGEMENT
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Borda count — Frequency matrix
(Moulin, 21 criteria 4 options)

Columns add up to the
number of criteria /
voters=21

3 points if first
2 1f second

1 if third

O if last

upf.

BARCELONA
SCHOOL OF
MANAGEMENT
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Points

st | 8 6 3
2nd | 0 5 2
3rd | O 10 1
4th | 13 0 0




Borda score:

a=8x3=24
b=5+9x2+7x3=44
c=10+5%x2+6x3=238
d=6+7x2=20

Borda solution:
b=>c2>a—>d

Frequency matrix
(21 criteria 4
alternatives)

BARCELONA
upf.| SCHOOL OF
MANAGEMENT

1st 8 6
2nd 0 5
3rd 0 10
4th | 13 0

152




The Borda count was developed independently
several times, (e.g. by Nicolaus Cusanus beginning
XV century) but is named for Jean—Charles de
Borda, who devised the system in 1770.

[t 1s currently used for the election of two ethnic
minority members of the National Assembly of o
Jean—Charles,

Slovenla chevalier de
(https://www.electoral-reform.org.uk/how-do-elections—work—-in- Borda

slovenia/)

[t 1s used throughout the world by various
organisations and competitions [e.g. in academia |

BARCELONA
upf.| SCHOOL OF
MANAGEMENT
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Borda was a mariner and a scientist. Worked on
chronometers. Between 1777 and 1778, he
participated in the American Revolutionary War.

The French Academy of Sciences used Borda's
method to elect its members for about two
decades [till Napoleon Bonaparte became
president:-- ]

BARCELONA
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Condorcet’s outscoring matrix (21 criteria 4 zilternatives)

a b ¢ d

#of indicators 3 5 7 6
a 0 8 8 8

1st position ajlalbjc

\ b 13 0 10 21
2nd position b\{ d \R 13 0 14
s

3rd position clbi|c

v 130 7 0
4th position didja|a Outscoring matrix

b better b better
thana thanc
7+6=13 7+3=10

Frequency matrix , -
BARCELONA times times

upf.| SCHOOL OF
MANAGEMENT
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How to move from frequency to outscoring (again)

#of indicators 3 5 7 6

1st position alalb|c
2nd position |b|c|d|b
3rd position |c|b|c|d
4th position |d|d|a|a

-] BARCELONA
upf.| SCHOOL OF
MANAGEMENT

Frequency matrix

157

a b ¢
a08

b 13 0 10 21

¢c 13 11 O@

d 13 0 7

Outscoring matrix

d
8

0




Condorcet’s outscoring matrix
(21 criteria 4 alternatives)

For each pair of countries a concordance
index 1s computed by counting how many
indicators/voters are in favour of each country
(e.g. 13 voters prefer b to a ).

Note the “constant sum property” in the
outranking matrix (13+ 8=21 number of
indicators/voters)

-1 BARCELONA
upf.

SCHOOL OF
MANAGEMENT
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a b

aO 8
b@o 10

C

.

8
21

c 13 11 0 14

d 13 0

Outranking matrix

2

0




How to use Condorcet’s outscoring matrix
(21 criteria 4 alternatives)

Pairs with concordance index > 50% of the a b C d

indicators/voters are considered: majority threshold =

11 (i.e. a number of voters > 50% of voters=21) a 0 8 8

Thus a 1s never better than anyone more than 11 times, b @ 0 10 21

while bPa= 13, bPd=21(=always), cPa=15 cPb=11,

cPd=14, dPa=135. c 13 11 0 14
d 13 0 7 O

c 1s better than a, b, d so it 1s the winner
b is better than the remaining a, d, it is the second best

d is better than a. Count row—wise discarding entries

. < 11 as there are 21voters/criteria
=» Condorcet solution: ¢ =2 b=> d= a

-] BARCELONA
upf.| SCHOOL OF
MANAGEMENT
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Borda solution: b>c>a—->d
Condorcet solution: ¢ 2> b > d=> a

Can we choose between Borda and Condorcet on some
theoretical and/or practical grounds?

v
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Who should have won the 2007 French Election according
to Balinski and Laraki? MAJORITY
JUDGMENT

Nicolas, Sarkozy, Ségolene Royal, Fran¢ois Bayrou

- WA
B settyimagesis -
Y Credit:STF

L
g y
N < 7 '\ - pe ’ /
N - .
4 , §
73584753 ¥
. /

The winner in a classical ‘majority of voters’ election is strongly favoured by most but also
strongly disfavoured by many -+ a better method is needed (same argument used in all MCDA

methods), for example a methods that picks a candidate in between that no one dislikes too much
(Bayrou in the example)

MICHEL BALINSKI AND RIDA LARAKI

-] BARCELONA
upf.| SCHOOL OF

MANAGEMENT
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Each voter provides a ranking of all candidates or options. The method seeks a
"central" ranking that best represents the collective preference

Steps:

Collect rankings from all voters (Like in Borda)
Determine the medium rank for each candidate
Aggregate rankings based on medium rank

upf.

Voter Candidate A Candidate B Candidate C

1 1 3 2

2 2 1 3

4 5 4 <«—— Borda Rank

3 2 3 1

4 3 1 2

5 1 2 3

9/5=1.8 10/5=2 11/5=2.2 +— Medium Rank

BARCELONA

SCHOOL OF

MANAGEMENT
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For next week, please read

F

.W. Taylor, p.47

D. D. Eisenhover, p. 111

BARCELONA
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E Avisos

Suggested reading for Crunching for sustainability

' Move

3 Suggested reading fur Crumebing for sustainahility
Iry Lo - s Moniley, M4 Tty MU
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Montsemrat Ginés, ed.

The Meaning of Technology
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Thank you
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www.andreasaltelli.eu
https://orcid.org/0000-0003-4222-6975
@AndreaSaltelli@mstdn.social
https://www.youtube.com/channel/UCz267K04xchekUy4GevA3DA
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