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Abstract
This document presents a new approach for measuring Quality of Life in
Bolivia through a Quality of Life Index (QoLI). Although there is a unique
conceptual framework (Sen’s capabilities approach), two versions of this
Index are presented: i) the first one is constructed using a Principal
Components Analysis adapted to qualitative variables and is conceived as a
tool for assessing the national government’s budget distribution amongst the
9 bolivian States; ii) the second version is constructed using an Exploratory
Factor Analysis and is conceived for designing public policies to support
bolivian international migrants’ families. Throughout the document these
two versions of the QoLI are compared to the HDI, both from theoretical and
methodological perspectives.
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Introduction
Over recent decades national governments, local governments and international agencies
have set Human Development goals such as the reduction of poverty and the improvement
of the quality of life of people in developing countries. Currently, three types of indicators
are commonly used for (re)designing and assessing public policies: i) traditional
univariate indicators for measuring living standards (GDP per capita and the indicator of
poverty line), ii) indicators of the stock of physical capital or living conditions
(Unsatisfied Basic Needs Index - UBNI) and iii) indicators that take into account a
broader range of assessments of Human Development, such as human capital and health
(Human Development Index - HDI).

In this document, we would like to contribute to the debate about the use of quantitative
indicators for public policies design and evaluation. The approach is dual, as we discuss
both conceptual and methodological issues. For this purpose, we present the basic ideas
that underlie the concept of Human Development and suggest a way of measuring it in
Bolivia. Then we assess the usefulness of the indicator as a tool for evaluating and or
(re)designing public policies. We argue that for addressing a particular issue, one should
consider creating a specific tool for that purpose, in order to better understand the
specificities that lie beneath the concept of Human Development.
We present the details of the construction of two versions of a Quality of Life Index
(QoLI). These versions are similar because i) they are both based upon Sen’s capabilities
approach, ii) they were both created with the purpose of being useful tools for public
Institutions and iii) they have both been constructed using flexible but robust multivariate
analysis techniques that combine variables using objective weights. However, these
techniques are different as they respond to two specific situations. (see Scheme 1).
Scheme 1: Conceptualizing a way for measuring Quality of Life
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The first version of the QoLI (QoLI-2007), created in 2007, based upon the official 2005
Bolivian Household Survey and information from public offices such as the National
Institute of Statistics (INE), was conceived with the purpose of analyzing differences in
terms of human development among the 9 States in Bolivia. The second version (QoLI2009), created in 2009 is based upon a Specific Household Survey for Migration Studies
(2009) was needed in order to assess the impacts of international migration on the
household well-being in the place of origin. It is worth mentioning that both these datasets

are reliable as they were constructed using a nationally representative survey design, and
they are both easily accessible to the public.
The document has the following structure: the theory and the methodology of the index
construction underlying the HDI are revised briefly in Section 2. In Section 3 is presented
the theoretical conception on which the QoLI-2007 is based, as well as the methodology
of its construction and the results that were obtained. Section 4 discusses both theoretical
as well as methodological aspects involved in the creation of the QoLI-2009. Finally, in
Section 5 are presented the conclusion and some key ideas addressed in this paper.

2

The Human Development Index: theory and construction
One of the best known ways of measuring human development today is the Human
Development Index proposed by the UNDP in 1990. Although some important aspects of
construction of the HDI have been revised over time, the indicator’s basic conceptual
framework has always been Sen’s capability approach, stressing the need of going beyond
purely material and income indicators for assessing human development and quality of
life.
According to this approach, human development and quality of life are determined by
what people can be and what they can do. Therefore, human development and quality of
life are perceived as manifestations of liberties in a very large sense. These liberties are
called capabilities in Sen’s approach, which stresses the difference between what creates
or determines these capabilities (means) and what people decide/choose to do or to be
with these capabilities (ends or functionings) (Robeyns, 2000; 2005).
From this point of view, capabilities and functionings are more important than means
when assessing human development or quality of life, because means are only instruments
for achieving a more important goal (capabilities and ultimately functionings). This
reasoning goes further as, even if it is the achieved functionings that determine explicitly
people’s quality of life, it is in fact the opportunities and freedom they had to
achieve/choose them what really matters. Of course, the capabilities approach is much
more nuanced, rich and complex, but the point it is clear that it pays great attention to
freedom and better opportunities.
Given this theoretical framework, it is clear that it would be impossible to measure the
concept of human development in its integrity, as it is far too rich. Therefore, “an attempt
of measuring human development is a partial and simplified representation of the original
concept”, (Mexico’s 2002 HDR, ch.1, pp. 17). What to include in such an indicator is
ultimately a choice, as there is no predefined guiding list (Robeyns, 2000). Indeed, the
HDI is constructed choosing to take into account three universal capabilities related to the
following three elements of QoL: i) health/longevity, ii) knowledge and iii) decent
standard of living. Measurements for each of these three elements are combined into the
HDI with the same importance (weight).
The HDI was (and still is) the object of several critiques; after all, there is no such thing as
a perfect indicator of human development. However, when thinking of the HDI, one
should always keep in mind that the initial purpose of this indicator was to allow for
international comparisons in terms of human development. Whether additional (reliable)
information was available in most countries in order to include some other dimensions or
elements of human development was a key issue when arriving to an agreement over the

HDI construction (Mexico’s 2002 HDR). Furthermore, this indicator had to remain simple
and perfectly understandable in order to be accepted worldwide. Even though the HDI
may be perfectible, its logic, its simplicity and the soundness of its theoretical
background, among other virtues, have made it the worldwide default measure of human
development and the guide for assessing and designing numerous public policies across
the globe.
However, we argue that the HDI might be too general and might not be suited for
designing public policies related to very specific issues. In what follows, we will focus on
two concrete situations supporting this affirmation.

3

Creating an Indicator of Quality of Life for bolivian households
In Bolivia, when determining the distribution of national government’s budget for local
governments, local HDIs are used as benchmarks. However, local HDIs might not capture
differences in human development among bolivian States adequately. Indeed, even if the
three basic dimensions of QoL captured in the HDI are universal capabilities, there might
be some functionings (achieved ends) that are not directly related to either of the three.
For example, one could think of criminal rates or environmental quality as very important
aspects of people’s QoL that might be too lightly captured in the HDI – if they are at all.
A particular example would be the urban capital of Cochabamba, which according to the
HDI, was the most developed city in Bolivia in 2005. However, at the same time, this city
is one of the most polluted in Bolivia.

3.1

Construction of the QoLI-2007
Based on suggestions made by Inter-american Development Bank (IDB) and the Latin
American Research Network (IDB 2007) we argue that people’s liberties are mostly
linked to two different levels of measurement: i) a household level and ii) an environment
(community) level. The variables considered for each level are presented in Scheme 2.
Variables related to the Household Index were measured using the 2005 Bolivian
Household Survey, which is representative of urban and rural areas. Basically, the
variables contained in this dimension are related to material well-being and human capital
endowment at a household level.
Variables related to the Environment Index were obtained using official public data from
the National Institute of Statistics (INE), Health Ministry, Public Investment Viceministry, National Police Department, the Educational Information System (SIE) and
local governments.

Scheme 2: Construction of the QoLI-2007
Household's Characteristics

Housing Quality
Household Index

Primary Services

Non Primary Services

QoLI-2007

Crime and Security

Health

Environment Index
Natural Environment

Education

Society

Household Head Education < 4-years
Household Head Education > 15-years
Number of children aged 6-12 not attending school
Household Size
Household Income
Ceiling Quality Index
Wall Quality Index
Floor Quality Index
Overcrowding
Access to driking water
Access to drain
Access to electricity
Fuel Index
Access to Fixed Phone Lines
Access to Internet

Crimes per year (p. 1000 hab.)
Traffic Accidents per year (p. 1000 hab.)
Life Expectancy at Birth
Malnutrition of children under 5 years of age
Infant Mortality Rate
Hospital Beds (p. 1000 hab.)
Collected Solid Waste (Tn. p. 1000 hab.)
Reported Natural Disasters
Basic Education Centers (p. 1000 hab.)
Primary Education Centers (p. 1000 hab.)
Secondary Education Centers (p. 1000 hab.)
Registered Civil Unrest Cases
Based ONG's
Part of Rural Population

Which of the chosen aspects of QoL matter the most?
There are only two ways for creating a synthetical indicator: i) either the researcher
deliberately imposes the importance of each component of the indicator, according their
belief, or ii) they let data give some information about this issue.
The HDI is one example – perhaps the best known – of the first approach. In the particular
case of the HDI, the fact that all three of its components are given the same weight (onethird each) implies that these are perfectly interchangeable, as no one matters more than
the others. Clearly, choosing this first way requires adopting strong moral judgements; no
matter how well one defends them, they will always be subjective perceptions for which
there will never be general consensus. Therefore, it should not be too difficult to find a
group of persons opposing some local and/or national governments’ public policies, if
they are based upon such an indicator. Nevertheless, some researchers feel comfortable
and confident choosing this approach because they know exactly what they are doing, as
by construction, their theories (or perhaps, their beliefs) are always respected.
Nevertheless, it is important to analyse what adopting this first approach means for an
indicator’s usefulness as a public policy tool.

One has to keep in mind that an indicator is constructed in order to make comparisons,
which helps conclude if a particular situation in a precise location has improved or not in
terms of human development. This judgement should be extremely careful, as arbitral
weights may induce to mistaken conclusions. The following examples clarify this
affirmation:
i)

According to the latest census in Bolivia (2001), Oruro, compared to the other 8
bolivian States, had the second highest score in the educational component of the
HDI (0.78) and the third lowest score in the income component (0.48). Both
components are equally important in the conception of the HDI, so, ceteris
paribus, a change of the educational component to 0.88 or a change of the income
component to 0.58 (a numerical increase of 0.10 in either component) would lead
to an identical HDI. This would mean that either situation represents an identical
improvement in terms of human development. Clearly, this conclusion is wrong,
as people of Oruro would certainly perceive a greater improvement in their quality
of life if their income is increased rather than if the educational system is
enhanced.

ii)

Another problem might arise when one wants to explain differences in terms of
human development of a group of locations. According to the 2001 bolivian
census, the standard deviation of the HDI’s health component is 0.040, whereas
those of the educational and income components are 0.063 and 0.052, respectively.
Given these statistical facts, which one of these three components better explains
differences in human development between bolivian States? The answer is likely
to be the one related to education. Indeed, if there is a real difference between
bolivian States in terms of human development, it is more likely to come from the
component that makes them different. Therefore, one might defend the idea that
giving a more important relative weight to the educational component should lead
to a more truthful comparison of differences in human development.

Based on the discussion above, it has been chosen to rely on statistical techniques that
build upon a variance analysis to construct the QoLI-2007. To construct this indicator a
Principal Component Analysis (PCA) adapted for quantitative variables was used. Details
of the construction of the QoLI-2007 are found in the following box.
Methodological Box 1: Combining data to form QoLI-2007
Principal Components Analysis Adapted to Qualitative Variables
As shown in scheme 2, there are quantitative as well as qualitative variables among the
chosen measures. There is a sound statistical technique that suits our purpose and is
adequate for dealing with such a situation; it is known as a Principal Components
Analysis (PCA) adapted to Qualitative Variables. A classical PCA consists on finding
new orthogonal variables (called principal components) defined as linear combinations of
the observed variables, so that the former account for as much of the variance contained in
the latter as possible. In other terms, a PCA consists in finding a new and simpler system
of axes for the observed dataset; these new axes are the principal components.

Formally, let z i be the i-th vectorized principal component and x j the vector
corresponding to the j-th observed variable (j=1…k):
z i = ai1 x1 + a i 2 x 2 + ... + a ik x k = ai ' X
where a ij is the weight of the j-th variable in this i-th component. This equation implies
that V ( z i ) = ai 'V ( X ) ai . As PCA looks to determine ai ' that maximizes the part of V(X)
captured by V ( zi ) , one needs to impose a restriction such as ai ' ai = 1 in order to be able
to find a non-infinite solution.
The matrix form of the PCA model would then be:
Z=A’X
which implies that V(Z)=A’V(X)A, where V(Z)= Λ , a diagonal matrix. Indeed, the
principal components have to be orthogonal in order to avoid redundancy when reducing
the information; any attempt to find non-orthogonal principal components could lead to a
misinterpretation of the sense that really has the new system of axes.
The PCA model implies that Λ = A’V(X)A or equivalently, that V(X)=A Λ A’, as A’A=I
because of the maximization restrictions. It becomes evident that PCA consists of a
spectral decomposition of V(X) where Λ is a diagonal matrix containing the eigenvalues of
V(X) and A is a matrix containing the correspondent unitary eigenvectors.
In presence of qualitative variables in X, the classical PCA is adapted to find Λ and A that
maximizes tr( Λ ) – that is, the total original variance reproduced in the new axes system –
using two stages iteratively. First, Λ * and A* are found as if all variables were
quantitative. Then, a new scale for the qualitative variables is found so that tr( Λ *) is
maximized. The second stage is known as optimal scaling. (Foronda & Ocampo 2007;
Gamboa et al. 2005; Castro & Carrillo 2001).
Two PCA were performed, one to reduce the household’s characteristics and another to
reduce the area of residence’s characteristics1. The information of the variables included
in the Household Index and in the Environment Index can be captured respectively by 8
principal components (retaining 80% of the original information) and 4 principal
components2 (retaining 83% of the original information).
A noteworthy remark arises: the fact that more principal components are needed to reduce
household-level information means that there is more variability in these variables than in
those related to the environment level. According to the methodological discussion above,
this means that the Household Index should have more importance in the QoLI-2007 than
the Environment Index.
1

It was not considered statistically valid to perform only one PCA on all the variables because their
measures correspond to different levels of analysis (household and geographical area). Indeed, PCA is
sensitive to replicated values in a variable as it is based upon an analysis of variance.
2
These results where obtained using the Kaiser Rule. This rule indicates that one should only keep the
components corresponding to eigenvalues of the database variance-covariance matrix that are larger than 1.
Indeed, the logic behind this rule is that only components that contain at least as much information as any of
the observed variables should be considered to be principal
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Both the Household Index and the Environment Index are combinations of the variables
considered for each one according to scheme 2. We remind that the weight of each
variable in these combinations is the loading in the component with which it is associated,
which reflects the part of the component’s variance that this variable accounts for. Based
on the first remark above, the Household index has been given a weight of 60% in the
QoLI-2007 and the Environment Index has been given the remaining 40%.3 In order to
better understand the results, the QoLI-2001 was rescaled to take valued between 0 and
100, where larger values are related to higher levels of QoL.
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Fig 1. Histogram of QoLI-2007

3.2

Results: using the QoLI-2007 for Public Policies
Table 1: Ranking bolivian States according to HDI and QoLI-2007
States

2005 HDI
(Urban Capital)

Rank

QoLI-2007
(Urban Capital)

Rank

0.704
0.730
0.765
0.720
0.701
0.717
0.759
0.717
0.705

8
3
1
4
9
5
2
5
7

63.98
66.89
66.81
47.57
47.46
63.70
69.52
51.48
53.92

4
2
3
8
9
5
1
7
6

Sucre
La Paz
Cochabamba
Oruro
Potosí
Tarija
Santa Cruz
Beni
Pando

Source: PNUD and own.
According to Table 1, using the HDI or the QoLI-2007, both constructed using the 2005
official data, lead to very different judgements on which bolivian States should be
prioritized by the national government in terms of human development needs.
We argue that taking into account the variables presented in scheme 2 show a more real
condensed picture of human development in Bolivia. Only two States rank equally
3

Assign weights between 60-40% and 70-30% for the sub-index 1 and sub-index 2, respectively, did not
significantly modify the results.

according to both indicators: Tarija and Potosí. According to this analysis, human
development in Cochabamba, Oruro and Beni might be overestimated, and therefore, their
local governments might be receiving less public financial aid than they should in order to
implement and/or design public projects helping local human development. On the other
hand, the levels of Human Development in La Paz, Sucre, Santa Cruz and Pando might be
underestimated by the national government.
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Figure 2: Histograms of QoLI-2007, by States
Figure 2 provides more details about the information contained in the QoLI-2007. The
dashed line represents the average QoLI-2007 of the State with the highest QoL in its
urban capital (Santa Cruz, with QoLI-2007 = 69.52). The solid line represents the State
with the lowest QoL in its urban capital (Potosí, with QoLI-2007 = 47.46).
According to QoLI-2007, bolivian States can be divided in three categories:
i) States where the standard of living is highest in the country, which would include
Santa Cruz, La Paz, Cochabamba, Sucre and Tarija – in descending order.
ii) States with an average living standards, according to bolivian reality, which would
include Pando and Beni.
iii) States that have the lowest living standards in Bolivia, which would include Oruro and
Potosi.
According to the HDI, however, Oruro could be a State classified in the first category and
Sucre could be classified in the last one. Oruro being considered as a State having a high
QoL is actually counterintuitive for someone familiar to bolivian reality, as any visitor of
this State is immediately confronted to its precarious living standards relative to other
bolivian States such as Sucre. Therefore, the results provided by QoLI-2007 might be
useful for the bolivian national government, as they show that taking into account existing

information about aspects of QoL, other than just the three basic capabilities of the HDI,
lead to a more real picture of local human development. This analysis might even help
design more appropriate policies to reduce inequalities in terms of human development
among bolivian States.
However, if the national government aims to design specific public policies, for example,
related to international migration, even considering all the variables in scheme 2 might
not be suitable.

4

Taking satisfaction into account: households’ perception on their wellbeing
The growing importance of international migration in Bolivia led the Programme for
Strategic Research in Bolivia (PIEB) to command a series of studies on the effects of
migration on bolivian households. Not only the human out-flow from Bolivia had been
increasing4, but also its characteristics have been changing considerably (Foronda et al.
2009; Roncken & Fosberg 2007). Ten years ago, a typical bolivian migrant was
considered to be an unemployed under-skilled worker, most likely from bolivian
indigenous origins (quechua or aymara), who travelled to bordering countries such as
Argentina, Peru, Chile or Brazil. Nowadays, most bolivian migrants were not unemployed
in our country, they do not have indigenous origins, they are not considered to be underskilled and are willing to make longer trips, choosing destinations such as Spain, Italy and
the United States (Foronda et al 2009). The main question leading the studies commanded
by PIEB was, “What are the effects of this new international migration wave on bolivian
household well-being?”

4.1

Construction of the QoLI-2009
In order to answer the question above, an interdisciplinary approach is vital. Indeed, it is
necessary to define well-being, for which Sen’s capability approach suits perfectly, but it
is also necessary to build upon sociological theories that link international migration to
well-being. Even if the capabilities approach is very broad, one might not consider it to be
a theory per se, but rather a (very good) conceptual framework (Robeyns 2005). That is,
the capabilities approach cannot explain well-being as well as it defines it.
What to include in the QoLI-2009?
According to mainstream sociological theories (Massey et al. 2003; McKenzie 2006),
international migration has a very significant impact on household QoL, since it
reconfigures multiple aspects related to it.
First, and perhaps the most studied impact of international migration at origin, is the
reception of remittances, monetary and non-monetary. This exogenous income gives a
household an opportunity for improvement in terms of housing, nutrition, education and
even reputation among neighbours and family. The panoply of opportunities offered to a
household that receives remittances is very large and this might be the primary reason that
has led some researchers in this field to concentrate on this particular link between
4

Two of every 10 bolivians live abroad. Furthermore, international remittances were 10% of 2008 bolivian
GDP, making this the second largest source of foreign currency in Bolivia. Indeed, 8-10% of bolivian
households receive international remittances.

migration and QoL. Clearly, this is a mistake that is now widely acknowledged by
researchers in this field. Indeed, even if economic wealth might be a key proxy for
capabilities, it leaves aside important aspects undeniably related to QoL that are deeply
transformed by international migration.
One such aspect is the quality of family ties (including the migrant(s)) and those of
household members with their social environment; or the depression that some family
members may feel due to the departure of a family member. Actually, the divorce rate
among migrants’ households is 5 times larger than this rate among other households
(Foronda et al. 2009). It is clear that these aspects are strongly linked to subjective
perceptions of satisfaction (happiness) and cannot be easily captured – if they are at all –
by other means than asking precise questions about it.
When addressing a specific situation such as international migration, we emphasize the
need of adopting the capabilities approach from a very broad perspective, considering
analysing capabilities but also means as well as ends, according to the purpose of the
research. In this particular study, it makes sense to take directly into account the
satisfaction obtained by an achieved functioning (being happy) rather than focusing
strictly on capabilities5.
Two aspects of QoL transformed by international migration were taken into account:
objective (material) and subjective (non-material). This choice has also been inspired by
suggestions of the IDB and the Latin American Research Network (IDB 2007).
Previous Data Analysis: How are the chosen aspects put together?
For the objective aspects related to QoL we have concentrated on basic capabilities, that
is, the freedom to perform basic activities necessary for survival. For this, we built upon
the Unsatisfied Basic Needs approach focusing on living conditions. This approach seeks
to identify ways of measuring structural poverty in developing countries. The available
database allowed for taking into account living conditions as proxys for structural poverty.
Based on the UNBI methodology, three sub-indicators of living conditions were created
(see scheme 3): SI1-housing index, SI2-properties index and SI3-income index.
For the subjective aspects related to QoL, we used a special module of the specific survey
on international migration mentioned before. The responses for questions about subjective
aspects of QoL were given in a Likert scale (1 to 5) and were combined in a fourth subindicator: SI4-family well-being index.
The measures of objective aspects of QoL were projected in the same scale in order to
ensure, partially, statistical comparability. Full statistical comparability is achieved as all
four sub-indicators shown in scheme 3 are normalized (centered and reduced).
It is worth mentioning that, from a capabilities point of view, the SI3-Income Index
should be considered as a capability, as it offers the opportunity to achieve proper living

5

Indeed, we argue that once the decision of migrating has been made, concentrating on the set capabilities
from which this decision has arisen would imply a deviation of the study from the impacts of international
migration to its causes.

standard according to each households’ desires. The latter may include buying certain
goods or services, but also health care and education.
The construction of SI1, SI2 and SI4 was made by averaging all the coded variables that
are respectively taken into account. The reason for proceeding this way is that these codes
are mostly qualitative; making doubtfully appropriate the use of variance based
multivariate approaches (such as PCA or Factor Analysis) at this stage6. Proceeding this
way, the four sub-indicators are no longer codes and may be considered as continuous
variables.
Scheme 3: Construction of the QoLI-2007
Housing Type Index
Housing Quality Index

Ceiling Quality Index
Walls Quality Index
Floor Quality Index

Primary Services Quality Index

Drinking Water Distribution Index
Drinking Water Source Index
Drain Type Index
Fuel Index

SI1: Housing Index

Non-Primary Services Index
Overcrowding Index

QoLI-2009

SI2: Properties
Index

Movable Properties Index
Non-Movable Properties Index

SI3: Income Index
Family Head Marital Status Index

SI4: Family WellBeing Index

Inner Family Ties Quality
Perception Index

Family-Community Ties Quality
Perception Index

Perception on school-attendants performance
Depression level due to the departure of migrant(s)
Perception on remaining family ties quality
Perception on migrant-family ties quality
Perception on family-community ties quality
Perception on the social image of the family
Perception on opportunities offered by the community

As in the earliest conception of the QoLI, it was desired to avoid ad-hoc combinations
whenever possible. Therefore, once the sub-indicators have been obtained, we have
maintained the idea of letting data decide what weight should be given to each one of
them. An exploratory Factor Analysis was performed in order to combine information
provided by the sub-indicators7. The details of the technical construction of the QoLI2009 are found in the following Methodological Box.
Methodological Box 2: Combining data to form QoLI-2009
Factor Analysis
In what follows, we argue that the main difference between a Factor Analysis and a
Principal Component Analysis – the presence of specific factors in the former– suits the
6

Indeed, a multivariate approach, such as a correspondence analysis, might imply too many transformations
of the initial information, making blur the resulting sub-indicators’ information.
7
The main difference leading to the use an exploratory Factor Analysis in this case, rather than a Principal
Components Analysis is the fact that, as it has already been mentioned, all four sub-indicators that are taken
into account can be considered to be continuous variables. Indeed, the previous procedures leading to their
construction have transformed the initial coded measures into variables that can take values from a much
larger sub-set of real values. Besides, the possibility to use of a Factor Analysis instead of a Principal
Component Analysis enables us to understand and explain the structure that generates observed data, rather
than simply reducing it to a less complex mathematical space through variance analysis.

analysis of QoL very well. The mathematical formalization of the Factor Analysis
clarifies this affirmation.
Let z i be the i-th sub-indicator normalized vector (i=1..4); F j the j-th factor of a set of k
common factors that explain the values taken by the observed components (j=1…k); and
β ij the loading (weight) of the j-th factor as an explaining variable of z i . The Factor
Analysis modelling indicates that:
k

z i = ∑ β ij F j + ε i
j =1

where ε i is a specific factor of z i (i=1…4). This specific factor accounts for intrinsic
characteristics of each component that are not related to the others, or even to QoL.
The easiest way to illustrate the point that needs to be made is to make two by two
comparisons. Let us take two components: Income Flow and Family Well-being; the
conceptual link that has been proposed for these two components – that is, they are both
different aspects of one concept which is QoL – will be captured by F j (j=1…k). Other
characteristics that are associated with Income Flow but have nothing to do with Family
Well-Being the way it is being measured, will be captured by ε 3 . Among these intrinsic
characteristics, one might consider, for example, the education level and/or the health
condition of the household head.
It should become clear that the specific factors have the potential to reduce the theoretical
bias caused by the ad-hoc, although soundly defended, selection of variables (functionings
and/or capabilities, means and/or ends). This represents a notable theoretically-related
advantage of the Factor Analysis over the Principal Components Analysis, but at the same
time it has the drawback of straying in an abstract unspecified domain; the specific factors
are conveniently present but remain unexplained.
The estimation of factor scores and loadings is achieved in two stages (Foronda et al.
2009; Tryfos 1998). In order to better understand the procedure, let us consider the matrix
form of the Factor Analysis model:

X=B’F+E
The hypotheses are made that the common factors (F) are i) standardized (their variances
are equal to one) and ii) that they are orthogonal with respect to each other and to the
specific factors (E). Therefore, the model implies that V(X)=B’B+V(E).
The loadings are estimated first, finding those that minimize the difference between the
observed variance and the part of the variance explained by the model:

ˆ 'Β
ˆ − V ( X ))
(Β
min
β
the residual variance is estimated as Vˆ ( E ) =V ( X ) − Βˆ ' Βˆ .
Then, the factor scores (F) are estimated using a generalized linear regression on the main
model:

Fˆ = XVˆ ( E ) −1 Bˆ ' ( Bˆ Vˆ ( E ) −1 Bˆ ' ) −1

According to the Kaiser rule, the four observed components are only different
manifestations of three common factors related to QoL. These factors reproduce 87% of
the original variability and they are called i) Material Wealth Stock; ii) Material Wealth
Flow, and iii) Family Well-being. It is worth mentioning that, contrary to a PCA
modelling, a Factor Analysis framework offers an explication for the observed data,
therefore, an interpretation of the factors in a real context is needed8. The importance of
each factor in the QoLI-2009 is given by the part of the total explained variance that it
manages to capture:
Scheme 4: Construction of the QoLI-2007

42%
29%

Properties

Income

29%

QoLI-2009

Housing

Family Well-Being

Factor 1
Material Wealth
Stock
Factor 2
Material Wealth
Flow
Factor 3
Family
WellBeing

According to the results above, differences in households QoL are mainly explained by
differences in the stock of wealth they possess, that is, the ownership and quality of their
housing and properties. Wealth Flow and family well-being have a very similar
importance for explaining differences in QoL.

4.2

Analyses and Policies based on the QoL index.

Once the QoLI-2009 is constructed, one can assess the impacts of international migration
on QoL by comparing two scenarios (See Figure 3): i) the real scenario, where there is
international migration and ii) a counterfactual scenario, where international migration did
8

By construction, these three factors are orthogonal, as they were identified using an orthogonal
transformation of the matrices of loadings (weights) and factor scores. This means that the absence of
correlation among the three of them is assumed. It is important to mention that although there are
mathematical techniques (oblique transformations) that can capture non-null correlations between these
three factors, they consist of finding three non orthogonal axes defining a somewhat confusing geometrical
space, which might blur the significance and interpretation of the factors. These oblique transformations are
mathematical tools that may only seem more realistic, as once they are applied, one can not differentiate
real information provided by data from pure mathematical effects.

not take place. It is worth mentioning that it was possible to construct a counterfactual
scenario because de specific survey on international migration allows for identifying
exactly how each of the variables in scheme 3 are affected by international migration.
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Figure 3. QoLI-2009 histograms in two scenarios

From the broad perspective offered by the QoLI-2009, it comes as no surprise that the
impacts on QoL are mixed (see Figure 3). Some households benefit from an increase of
their QoL due to international migration, and for others the opposite is true. However,
there is evidence that positive impacts on QoL are greater than the negative ones, as the
average net impact is positive and statistically significant (+3%). This result might be
considered as a justification of the very existence of international migration.
Most of the households (64%) register variations on the Material Wealth Flow
component. In fact, the increases in QoL due to international migration come mainly from
variations of this component, that is, from the part of international remittances that are not
used as means to accumulate material wealth as a stock, but rather in activities such as
health care, schooling, nutrition, an investment project or even recreational activities.
According to this component, international migration implies an average net increase of
20% in households’ QoL, and a maximum net increase of 70% was registered.
Although fewer households (34%) register variations on the Stock Material Wealth
component, the latter has the greatest importance for their QoL (see Methodological Box
2). According to this component, international migration can increase QoL in 5%
(average) and even in 67% (maximum)

The analysis of the Family Well-being component yields interesting results. Almost all of
migrants’ households (98%) have reported changes in this component. Although there is a
positive statistically significant average net impact of 3% on QoL, international migration
can affect considerably this component resulting in either an improvement in QoL up to
55% or a reduction in QoL of the same proportion. Positive impacts can come from
improvements in school-aged children performance or the fact that the remaining family
ties have become stronger, among others. Negative impacts reflect the exact opposite
situations, and they are actually more frequent than the first ones.
A deeper analysis based on wealth percentiles (using housing conditions as proxy) reveals
that the poorest households register a negative mean net impact on their QoL due to
changes in their Family Well-being (-0.5%). This result might reflect a latent fragility in
terms of family ties due to stress caused by precarious living conditions. One could think,
although it is not explicitly measured in our technical framework, that there can be a
cultural influence to that result. Indeed, it is well known that, historically, there is a strong
correlation between poverty and ethnical origin – bolivian ethnic people tend to be poorer.
These results allowed for identifying two ways in which public policies should address the
impacts of international migration.
Firstly, public institutions must respect the liberty of remittances recipients of spending
them however it suits best for the households’ needs. Indeed, it has been proven that the
main improvements in terms of QoL come from the availability of this exogenous income
(Flow Material Wealth) rather than the use they make of it (buying a house for example).
The theoretical consistency of the capabilities approach becomes evident and it acquires
some empirical evidence from this study. The latter suggests that Local, National and
International Institutions should pay less attention on teaching remittances’ recipients how
to spend their money by promoting “productive” uses of remittances. Each migrant’s
household has their own history and motives for migration decision making. Interfering
with the causes that have led to migration by trying to canalize the use of remittances,
would constitute a violation of people’s liberties and rights to choose whatever they want
to do or to be.
Secondly, local, national and international Institutions should focus on providing social
and psychological assistance for aiding the poorest. It has been proven that international
migration implies too often important negative consequences for the poorest households
in terms of Family Well-being. They should make an effort to reach counties such as
Arbieto and Omereque, where a significant number of migrants come from9. This may be
costly because these places are far away from urban capitals and perhaps it would be
necessary to teach quechua (a bolivian indigenous language) to social workers and
psychologists. Nonetheless, incurring in these costs should yield a greater human
development than providing this kind of help in the urban capitals.

5

Conclusions
This paper has presented details of the conception of a way for measuring human
development and quality of life in Bolivia. This index (QoLI) is created to serve as a
9

For every 100 habitants in Arbieto, there are 46 people born in this county that are international migrants;
for every 100 habitants in Omereque, there are 20 people born in this county that are international migrants.

useful tool for designing and assessing public policies. Two specific needs in terms of
public policies were addressed: i) to design an adequate distribution of public resources to
local governments and ii) to design effective ways of public intervention to help migrants’
families. These two needs required different aspects of QoL to be analyzed, leading to
two versions of the QoLI – QoLI-2007 for the first need and QoLI-2009 for the second.
As the HDI, both versions of the QoLI are based upon Sen’s capabilities approach.
Nevertheless, both versions of the QoLI combine other indicators than those included in
the HDI, because the purposes for which they have been conceived require such different
information.
The QoLI-2007 was built complementing the capabilities approach with a differentiation
of two social environment levels: household and community. The variables for its
construction came from the 2005 Household Survey and official public registries, which
are easily available. The fact of having to deal with qualitative variables led to choose a
Principal Component Analysis adapted for qualitative variables. The QoLI-2007 helped
concluding that distributing public resources according to the HDI could lead to financial
difficulties for three bolivian States: Cochabamba, Beni and Oruro. Indeed, as the HDI
does not take directly into account certain aspects related to people’s QoL such as
pollution, it overestimates human development in those States.
The QoLI-2009 was also built upon the capabilities approach but it needed to be
complemented with subjective/perception variables. This indicator was built using
information coming from a specific survey designed to study international migration,
which is also easily available. As all variables included in its construction are quantitative
– because of a previous data analysis – an exploratory Factor Analysis could be used. The
capabilities approach was evident, as the QoLI-2009 allowed for concluding that
international migration reshapes QoL of remittances recipients mainly by giving them the
opportunity of accessing to a greater income, regardless of the use they make of it. This
result suggests one should not focus on teaching families how to spend their money.
Furthermore, the QoLI-2009 helped proving the stylized fact that poor households are
those who suffer the most because of international migration in terms of family wellbeing.
These two versions of the QoLI can certainly be improved. Nevertheless, they might
contribute to the discussion of ways for measuring human development by addressing the
following points:
-

-

-

The HDI was conceived in order to allow international comparisons of Human
Development. However, particular public policies require specific quantitative indicators.
Therefore, national and local governments should not seek having one indicator for all
purposes, especially when there is easily available and reliable national data to go other
ways. Clearly, this affirmation raises questions in terms of international comparability,
but then again, is that the purpose?
The HDI is constructed upon a (very) sound and logic conceptual framework; plus, it is
simple to understand. These facts, amongst others, have made of the HDI a globally
accepted indicator. Therefore, one should not deviate from these virtues when thinking of
other ways for measuring human development.
Objective weights for putting together information might be preferred to subjective ones.
Objective weights are constructed using databases, which are the reflection of its reality.
Subjective weights do not take databases into account. When designing a public policy,

one should not ignore that these databases can provide information about what is
important to people in specific place and time.
Regarding ways of combining information, we consider that one should not sacrifice
either robustness or flexibility in order to achieve simplicity. Multivariate techniques
should not be perceived as black boxes, as their mathematical logic is very sound and it
allows for flexibility in the inclusion of other required variables.
Whether to include subjective variables in measures of QoL or to rely only on objective
ones needs further discussion. Although the capabilities approach rejects utilitarism as it
does not consider satisfaction to be either a capability nor a functioning, it is evident that
in some specific situations such as international migration there are subjective aspects of
QoL – such as family wellbeing – that need to be taken into account.

-

-
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