
Population Structure and the Human 
Development Index
C A R M E N  H E R R E R O , U N I V E R S I D A D D E  A L I C A N T E

R I C A R D O  M A R T I N E Z ,  U N I V E R S I D A D  D E  G R A N A D A

A N T O N I O  V I L L A R ,  U N I V E R S I D A D  P A B L O  D E  O L A V I D E

W I T T G E N S T E I N  C E N T R E  C O N F E R E N C E  2 0 1 9 .  D E M O G R A P H I C  A S P E C T S  O F  H U M A N  W E E L - B E I N G .   V I E N N A ,  1 1 - 1 1 - 2 0 1 9



Introduction
Improving life conditions is in the agenda of governments and international institutions. 

Basic question: How to measure living standards and future possibilities?

For very long, it was made using GDP or per capita GDP. Too coarse indicator.

‘The welfare basis of policy evaluation is a topic which should receive greater priority in 
economics.’ ‘The Strange Disappearance of Welfare Economics’ 2001. (Atkinson)



Introduction: Happiness
In 1972 the King of Buthan coined the term GDH (Gross Domestic Happiness) with the idea of 
incorporating non-economic variables closest to individuals well-being perceptions (happiness)

First historical attempt at moving beyond GDP. 

This is a multidimensional concept incorporating economic, social, political and spiritual aspects, 
enhances solidarity and is aware of future generations possibilities. 

Sen: Happiness is not the only thing that matters, but it matters, and may help us to see whether
we are moving in the right direction



Introduction: Beyond GDP
◦ Going from GDP to Happiness is too long a

way but there are interesting intermediate
paths.

Warning: Any initiative should face
two major challenges:

1. To do justice to the richness of the idea
(relevance)

2. The approach must be practical and usable
for assessment (usability)

UN launched the Human Development
Reports (1990): HDI

Stiglitz, Sen, Fitoussi report (1999)

Changes in HDI 2000. 

Other initiatives:
◦ OECD: How’s Life
◦ European Commission:

Beyond the GDP
◦ MDG (Millenium

Development Goals)
◦ Social Development

Indicators



HDI
Variables selected: 

HEALTH: Life expectancy at birth: LEB 

EDUCATION: Expected years of schooling (children entering): EYS, mean years of schooling
(adults): MYS

MATERIAL WELL-BEING: Per capita GDP: pcGDP

Problem: None of those variables take into account the population structure



HDI and Population Structure
Why should we be concerned about demographics in the HDI?

1. Differences in the demographic structure among countries are huge, in particular regarding 
the shares of young and old people

2. The population structure affects the capacity of societies to keep or improve their living 
standards

3. UN has shown concern for the effects of demographic changes, in particular about population 
ageing







Outline of our proposal
To introduce demographics in the HDI, by

minimum changes in the variables 

No change in the aggregation formula

Robust normalization

Instead of LEB, LP

Consider the full population in education, with
weights given by the demographics, EP

Substituting GNIpc by GNIpa



Health
HDI Selected Variable: Life Expectancy at Birth

LEB: Number of years a newborn in a society expects to live.

It does not consider the demography. 

It is good if we do not want to take demographics into account

It favours developed countries, with an ageing population



Health. Our proposal
Instead of LEB, LP (Life potential)

𝑛𝑖
𝑥 = number of individuals in country i with age x

𝑛𝑖 = total population

𝑒𝑥 = expected numbers of years a person aged x will still live

𝐿𝑃 =
1

𝑛𝑖
σ𝑥 𝑛𝑖

𝑥 𝑒𝑥 𝐿𝐸𝐵 = 𝑒0



LEB and LP in Spain (evolution)
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Health
LP and LEB behave very differently 



Education
HDI: a mixed variable made out of two others: 

Mean Years of Schooling, MYS

Expected Years of Schooling, EYS

MYS: Average number of years of education received by people aged 25+

EYS: expected years of schooling of a child of school entrance age 

𝐸𝑖 =
1

2
𝐸𝑌𝑆𝑖/15 +𝑀𝑌𝑆𝑖/18



Education: Our Proposal
Instead of previous composite variable, EP , Education Potential 

Information about population over 25 is condensed in  𝑀𝑌𝐸𝑖. 

By analogy with health we construct WEYS, by combining all education levels, school life 
expectancy at any education level, and enrolment rates. 

𝐸𝑃𝑖 =
1

𝑛
𝑖

𝐸𝐴𝑃𝑖+
𝑛𝑖
(𝐸𝐴𝑃𝑖,24) 𝑊𝐸𝑌𝑆𝑖 + 𝑛𝑖

25+ 𝑀𝑌𝐸𝑖

Takes demographics into account



Education
E and EP are not that diferent



Material Well-being
HDI variable: 𝐼𝑖 = 𝐺𝑁𝐼𝑖

𝑝𝑐

Best strategy: households adjusted by size. Under no information, using the adult population, is 
the second best. It permits taking into account in a very simple way the demographic differences 
and is justified because the command over the family resources is typically in the hands of the 
adults.

𝑮𝑵𝑰𝒊
𝒑𝒄

and 𝑮𝑵𝑰𝒊
𝒑𝒂

are fairly similar 



HDI and DAHDI
Comparative between both alternatives

Same aggregation formulae

Different normalization

Change in variables



Development Groups (HDI)



Cluster Analysis (DAHDI)



Final Remarks
• A development index following the capability approach should take into acount the population
structure.

• This is because not only current achievements but future possibilities matter.

• Our proposal is very conservative: Minor changes in the current version of the HDI.

• Nevertheless, these minor changes greatly influence the results. Major impact of LP.

• Types of population pyramids: expansive, constrictive, near-stationary. Expansive do better in 
terms of LP, and constrictive do better in LEB.

• A way of opening the discussion of the importance of population structures in welfare/ 
development/ well being evaluation protocols. 



Thanks for your attention


