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Abstract

This paper constructs a social diagnostic of multidimensional poverty using Monitoring
System Based on the Community (SMBC) data. These data were collected in Vallegrande,
Pampagrande, Los Negros and Mataral, communities in Santa Cruz, Bolivia. These com-
munities are the main towns of Santa Cruz valleys. This document shows how SMBC
data can be used to understand structural problems in these communities and build detailed
measurements of poverty from a multidimensional approach. The methodology follows
CONEVAL (2009) approach to define social dimensions and relate them with a monetary
dimension. This approach was followed by Fundacion ARU (2012) to estimate poverty
indicators in Concepcion-Santa Cruz, using SMBC data. The results show that the main
cities in Santa Cruz’s valleys share general conditions but each one of them has individual
problems that could be better focused by policy actors.
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1 Background
The analysis of poverty worldwide is very important for public policies in favor of a better
quality of life for people. During the last years, the estimation of poverty has followed a mul-
tidimensional approach. The importance in expanding the analysis of the monetary dimension,
requires incorporating social dimensions that allow a much more detailed poverty profile of
people. The main difficulty within the multidimensional approach is the selection of social di-
mensions. The characterization of the quality of life can consider many determinants, focusing
the debate on the dimensions that should join the monetary dimension. This document con-
siders the dimensions selected by Hernani and Villarroel (2012) to estimate multidimensional
poverty in Bolivia. The selection of dimensions is justified by the fundamental rights estab-
lished by the Political Constitution of the State: (1) access to food (monetary dimension), (2)
access to education, (3) access to health, (4) access to security social long-term (retirement),
(5) access to quality housing and (6) access to basic services.
On the other hand, the availability of data in developing countries is a constant difficulty to carry
out quality research. In Bolivia there are many structural problems that must be solved, how-
ever there is no information needed to efficiently focus public policies. In this sense, SMBC
data fill a vacuum of existing information within the country, allowing much more detailed
poverty analysis to inform policy actors.

1.1 Valle Grande and Pampa Grande
The municipality of Jesus de Vallegrande is one of the eight municipalities of the province
of Valle Grande in the departamento of Santa Cruz de la Sierra in Bolivia. It is one of the
biggest municipalities of Santa Cruz with more than 17,000 inhabitants distributed between
urban (35%), peri-urban (25%) and rural (40%) areas.
The municipality of Pampa Grande is part of the province of Florida and is borderes to the
southwest with the province of Valle Grande. It is divided politcally by three populated areas
Pampagrande, Mataral and Los Negros, with aproximately 7,933 inhabitants.
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1.1.1 Geographic location of Vallegrande and Pampa Grande

Figure 1. Country

Figure 2. Department

3



Figure 3. Province

Figure 4. Municipality of Vallegrande
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Figure 5. Municipality of Pampa Grande
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2 Community Based Monitoring System Data

2.1 Source of Data
To analyze multidimensional poverty we use Community-Based Monitoring System data of
Vallegrande and Pampagrande municipalities (2016-2017). In Vallegrande, the capital city was
part of the survey while in Pampagrande, the capital city, Los Negros town and Mataral town
were part of the survey. It is important to remark that this database is generated through a survey
that collects information from 2968 households and more than 8,000 persons. In this sense, the
base was treated, so the indicators and necessary variables to meet the selected dimensions for
the study, could be generated.

2.2 Data Collection Process
During the field operations in the Santa Cruz Valleys, roughly the complete extension of the
communities of Vallegrande, Pampagrande, Los Negros and Mataral was visited. We consider
that the data collection was a success in all of the communities, but it is important to acknowl-
edge the downfalls and social conditions that caused some problems in the operative.
In total almost 3000 households were 100% successfully interviewed, and more than 6400
visits were made. The difference between the successful interviews and the visits is mostly ex-
plained by three factors. First of all in the recent years Bolivia has experienced a fast migration
towards the cities; the rural population in 1992 was 42% of the total population when in 2012
only 33% was (National Institute of statistics). Specially the department of Santa Cruz, were
the communities are located, was mostly ”affected” by this phenomenon (National Institute of
statistics). The reason why this is important is not very straight forward, regardless of were
the inhabitants of the communities spend most of their time (i.e work or study) they keep their
housing, leaving a large number of empty dwellings in the communities. The migrants only
return once or twice a year for holidays. The visits were made off the holidays season.
The second reason that caused the above mentioned difference was that many spaces were reg-
istered as urbanized spaces, but they were roughly separated into properties and streets. In the
poorest areas of the communities.
Finally the last reason that had an impact on the differences was the fact that most of the com-
munity members spend almost the entire day and in some cases more than one day working in
the fields, making the interview a hard task. Fortunately this problem was partially solved with
repeated visits.

All the above mentioned situations were, unfortunately, not in our control. Regardless
of these issues, the results are still positive: relevant, significant and trustworthy data was
collected.

Table 1. Interviews

Vallegrande 2121
Pampagrande 132
Mataral 110
Los negros 605
Total 2968
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Table 2. Visits Report

CBMS 2 CBMS 3
Occupied housing with present inhabitants 1262 1025
Occupied,housing with absent inhabitants 1719 325
Unoccupied, abandoned housing. 450 203
Collective housing 4 8
Public/Private Institution 51 36
Economic establishment 101 100
vacant lot, construction, ruins 895 190
Green spaces or urban open spaces 23 16
Total 4505 1903

3 Measuring Multidimensional Poverty

3.1 Indicators and Deprivation Functions
We need to define not only an indicator but also normative standards that define who should
be considered deprivate or not in each dimension. The task is not straightforward. For each
dimension, we can choose different types of indicators, from inputs to outputs and outcomes.
Therefore, each indicator type will need different rules for defining poverty. Insofar as is pos-
sible, try to focus on indicators in the long term results.

At this point, a needed notation can be useful to introduce. Given y = [yij] that denotes a
matrix n×d of achievements, yij denotes the performance or achievement of the individuals i ∈
I = 1, 2, ..., N in the dimension j = J = 1, 2, ...d. Each vector row yi lists the acomplishments
of the indivudual i, while each vector column yj gives the distribution of achievements in the
j dimension through the set of individuals. For any y, let g = gij be the deprivations matrix
0− 1, where 1 is associated with achieving a specific dimension y, which typical element gαij is
defined as:

gαij =

{
1 if yij < zj
0 if yij ≥ zj

(1)

3.1.1 Access to Education

The achievements and deprivation in access to education can be measured in different ways.
The most direct way is to use student achievement as an indicator of past and present gener-
ations’ access to education. With this indicator, the definition of the standard defines that the
achievement is easy under the focus of social rights. So, the function of education deprivation
for an individual g1i can be defined as:

gi,E =


0 for agei < 6
1− I(li = 1 o si ≥ 8) for 6 ≤ agei < 14
1− I(si ≥ 8) for agei ≥ 14

(2)

In other words, a person would be considered private in their access to education if the
individual has a lag in the level of education that corresponds to his age or did not complete it
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yet, i.e. has a lag in the level of education (li = 0) or its education is not finished yet (si < 8)
for those people between 6 and 14 years; or if they did not acquired the standard for over 14
years.

3.1.2 Access to social insurance in short-term (health)

The achievements and deprivation in access to social security in short term may be measured in
different ways. Because of the availability of information, we chose access to health insurance
as an indicator of this dimension. Access to health insurance can take different forms. On the
one hand, there are public programs such as Universal Mother and Child Insurance since the
year 2002 or the Free Health Insurance of Old Age from the year 1998 benefits infants under
5 years old and adults over 60 years old respectively. On the other hand, there is an obligation
to provide health insurance to all formal salaried workers, i.e. all workers who have a relation-
ship of dependency to an employer or firm. This right is established for formal workers, and
is extended to the wife and children of the beneficiary. Finally, there is also the possibility of
a private health insurance. Given the limitations of information, we include the first criteria to
define the deprivation function of health access.

At the end of the year 2002, the Universal Maternal and Child Insurance was promulgated
Law 2421 of Noviembre 21, 2002. has as beneficiaries all infants until 5 years old and women
in gestation. This way the function of deprivation can be represented as follows way:

gi,H =


0 for agei < 6
1− I(SECSALUDi) for 6 ≤ agei < 18
1− I(SECSALUDi) for 18 ≤ agei < 60
0 for agei ≥ 60

(3)

3.1.3 Access to social insurance in long-term (pensions)

As in the measurement of access to short-term security, available information forces us to
choose the access to pensions as or rents as a measure of this dimension. The pensions received
by individuals are from two sources: State and Personal Contributions. Rents for social secu-
rity covered by the state, have as a predecessor the Bono Solidario (BONOSOL)1, The name
of the rent change to the name of BOLIVIDA the year 19982 and finally the year 2007 the last
modification is made to the income and spends called Renta Dignidad3 paid to adults over 60
years.
Moreover, the individual contributions are limited by persons who are contributing to AFPs.
For lack of information, the study does not consider people who have personal contributions
but, also are not making contributions at the time of the survey. The minor of 14 years old has
no rule in this dimension or are considerate to have no deprivation because of not being not
old enough to work according to the labor code, like people who do not belong to the Popula-
tion Economically Active. Considering the enactment of the Renta Dignidad, the function of
deprivation is:

1Pension Law N? 1732 November 29, 1996.
2Law of Property and Popular Credit (PCP) June 15, 1998
3Law of Universal Old Age Pension of November 28, 2007
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gi,P =


0 for agei < 15
0 for 15 ≤ agei < 60 and pi = 0
1− I(AFPi) for 15 ≤ agei < 60 and pi = 1
0 for agei ≥ 60

(4)

3.1.4 Access to adequate housing

Following the approach of basic needs (NBI) (See INE, 2002) we define deprivation of ade-
quate housing as lack of at least one of the following four characteristics: (1) adequate space
(in relation to the number of family members and rooms available), (2) suitable materials on
the walls, (3) the suitable materials floors, and (4) suitable materials on the roof, i.e.

gi,D =

{
1 if

∑4
k=1 I(Dik /∈ Dk) ≥ 1

0 otherwise
(5)

where Dk denotes the set of appropriate rules for the characteristic k4

3.1.5 Access to Basic Services

We define the deprivation of access to basic services such as lack of at least one of the following
five services: (1) water, (2) sewer (3) electricity, (4) Gas (5) telecommunications, i.e.

gi,S =

{
1 if

∑5
k=1 I(Sik /∈ Sk) ≥ 1

0 otherwise
(6)

where Sk denotes the set of appropriate standards for service k5.

3.1.6 Access to food (monetary poverty)

The function of deprivation by income, gαi (F ), it is a known function FGT,

gαi,F =

{
( z−yi

z
)α if yi < z

0 if yi ≥ z
(7)

where yi represents the per-capita income of an individual household, z poverty line, and α
a parameter of aversion to inequality6.

3.2 The Identification of “Multidimensional Poor”
Once deprivation functions are defined for each relevant dimension, we need to identify who
should be considered as “multidimensional poor”. Three alternative identification strategies
have been proposed in the literature: an approach by union, intersection approach and a dual
approach. The three strategies of identification depend on the number of deprivations suffered
by an individual, we denoted as ci.

4The set of suitable materials include brick walls / concrete, adobe / adobe with plastering, septum / quiche
with plastering, wood; the set of suitable materials include corrugated roofing, tile, slab concrete; and the set of
materials suitable for floor includes wooden planks, parquet, carpet, concrete, mosaic brick

5We define adequate access to water when the source is from a pipe network, public pools, wells with / without
pump or distributor truck and distributed within the housing. Similarly, when its origin is from a pipe network or
public pools and are distributed by pipe outside the house.

6Remember that the aggregation of a function of deprivation FGT gives us the ratio headcount when α = 0,
the measure poverty gap
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3.2.1 Approach Union

A natural starting point is to identify as “multidimensional poor” those with the least one
dimension in which the person is private, i.e.

ρUi =

{
1 if ci ≥ 1
0 otherwise (8)

3.3 Aggregation and Weight
In the multidimensional approach, the problems of identification and aggregation are compiled
by the fact that we observe more than one poverty dimension.

3.3.1 Typology of CONEVAL

This approach adds all the non-monetary meso dimensions that identifies those deprivations in
terms of social rights and this combined with the traditional monetary dimension to construct a
set of four types of persons:

• Type I Multidimensional Poor: Brings together the entire population with a per capita
income less than the poverty line and having the deprivation of at least one social right.

• Type II Just Social Poor: Brings together the entire population with a per capita income
higher than the poverty line but having the deprivation of at least one social right.

• Type III Just Monetary Poor: Brings together the entire population that has no depri-
vation of any social right but has a per capita income less than the poverty line.

• Type IV No Multidimensional Poor: Brings together the entire population with an
income per capita higher than the poverty line and no deprivation of any social right.

Figure 6 illustrates this typologies panels. The vertical axis represents the logarithm of
the poverty gap, with 0 being the threshold that discriminates against monetary poor from non-
monetary poor. The horizontal axis describes the number of social rights deprivation. Notice
that the scale of the horizontal axis is reversed, so the closer is the individual to the higher
vertical axis it will be its number of deprivation. The graph illustrates a join approach for the
identification of social rights deprivation when only one deprivation is enough to be classified
in the group of non-monetary poor.

The typology above - takes into account only a threshold of social rights deprivation and a
traditional poverty line - can be extended including both the extreme social rights deprivation
threshold and a traditional extreme poverty line. Figure 7 presents a typology panel of more
complex multidimensional poverty.

Note that the inclusion of two additional thresholds, one for each meso dimension, extend-
ing the number of types from four to nine:

• Type I Extreme Multidimensional Poor: Brings together the entire population with a
per capita income less than the line of extreme poverty and has a deprivation of at least
three social rights.

• Type II Extreme Multidimensional and Monetary Poor: Brings together the entire
population with a per capita income lower than the line of extreme poverty and has a
deprivation between one to three social rights.
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Figure 7. Full Panel of Multidimensional Poverty Typology

• Type III Only Extreme Monetary: Brings together the entire population with a per
capita income less than the extreme poverty line but no deprivation of any social right.

• Type IV Multidimensional Poor and Social Extreme: Brings together the entire popu-
lation with a per capita income between the poverty line and the line of extreme poverty
and has a deprivation of at least three social rights.

• Type V Moderate Multidimensional Poor: Brings together the entire population with
a per capita income between the poverty line and the line of extreme poverty and has a
deprivation between one and three social rights.
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• Type VI Just Monetary Poor: Brings together the entire population with a per capita
income between the poverty line and extreme poverty line but no deprivation of any social
right.

• Type VII Only Extreme Social Poor: Brings together the entire population with an
income higher than the poverty line but has deprivation of at least three social rights.

• Type VIII Just Social Poor: Brings together the entire population with a per capita
income higher than the poverty line but has deprivation between one and three social
rights.

• Type IX No Multidimensional Poor: Brings together the entire population with a per
capita income higher than the poverty line and no deprivation of any social right.

4 Multidimensional Poverty at Santa Cruz Valleys

4.1 Monetary Poverty

Figure 8. Moderate and Extreme Monetary Poverty Incidence (Proportion of Santa Cruz
Valleys Population)

Source: Author’s calculation based on CBMS Data.

Figure 1 shows the two realities of monetary poverty for the Santa Cruz Valleys, 43% of the
population suffers from moderated monetary poverty and 30% of extreme poverty. National
poverty lines are used.
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Figure 9. Moderate and Extreme Monetary Poverty Incidence by Community (Propor-
tion of each community’s Population)

Author’s calculation based on CBMS Data.

Figure 2 shows signs of disparity in between communities, Vallegrande, Pampagrande and
Mataral have a far better situation than Los Negros. Which has severe problems with poverty.
Los Negros shows poverty levels as high as 50% for extreme poverty.

4.2 Social Deprivations

Table 3. Social Deprivations for Santa Cruz Valleys and Communities (Proportion of
Santa Cruz Valleys Population)

Education Health Social Security Dwelling Quality Basic Services
Comunity Deprivation Deprivation Deprivation Deprivation Deprivation
Santa Cruz Valleys 0.31 0.77 0.30 0.26 0.50
Pampagrande 0.31 0.76 0.33 0.30 0.97
Mataral 0.38 0.82 0.33 0.26 0.95
Los Negros 0.37 0.82 0.33 0.30 0.75
Vallegrande 0.29 0.75 0.29 0.25 0.36
Source: Author’s calculation based on CBMS Data.
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Figure 10. Social Deprivations Incidence (Proportion of Santa Cruz Valleys Population)

Source: Author’s calculation based on CBMS Data.

Table 3 and figure 3 show the social deprivations for both the region and the communities. As
can be seen, health is a major concern for the region. Vallegrande, despite of being the most
urban community, still suffers from health deprivation issues. Non the less, Vallegrande has the
best indicators. Leaving the other tree communities in poorest conditions.
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Figure 11. Social Deprivations Incidence by Community (Proportion of the Population)

(a) Mataral (b) Pampagrande

(c) Los Negros (d) Vallegrande

Source: Author’s calculation based on CBMS Data.

Figure 4 provides a graphic illustration of table 2. Among the four communities, Mataral
has the highest education deprivation levels; on the other hand, Vallegrande has the lowest. In
terms if health deprivation, Los Negros has the biggest rate with near four fifths of its popu-
lation in this category, while vallegrande has the lowest rate of health deprivation. Moreover,
Vallegrande; Compared to the other communities, has the smallest portion of its population
deprived from social security services. Furthermore, Vallegrande has the lowest rate of hous-
ing quality deprivation, contrary, both Los Negros and Pampagrande have the highest. Finally,
Pampagrande is the community with the biggest proportion of its population deprived from
access to basic services and Vallegrande has the smallest proportion of its population deprived
from access to basic services.
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Figure 12. Moderate and Extreme Social Poverty Incidence (Proportion of Santa Cruz
Valleys Population)

Source: Author’s calculation based on CBMS Data.

Social moderate poverty rises as much as 76% for the Santa Cruz Valleys. Social poverty
is constructed as the aggregation of the social deprivations. The index shows a broader picture
than the social deprivations index shown before.

Figure 13. Moderate and Extreme Social Poverty Incidence by Community (Proportion
of the Population)

Source: Author’s calculation based on CBMS Data.

As discussed above, Vallegrande has the least problems regarding social poverty (i.e social
deprivations), wheras Los Negros is the poorest community, from a social deprivations view.
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5 Multidimensional Poverty

Table 4. Moderate and Extreme Monetary, Social and Multidimensional Poverty by Com-
munity (Proportion of the Population)

Monetary Poverty Monetary Poverty Social Poverty Social Poverty Multidimensional Poverty Multidimensional Poverty
Community Moderate Extreme Moderate Extreme Moderate Extreme
Santa Cruz Valley 0.43 0.30 0.76 0.28 0.41 0.11
Pampagrande 0.41 0.27 0.82 0.43 0.41 0.12
Mataral 0.39 0.20 0.88 0.44 0.39 0.09
Los Negros 0.65 0.50 0.91 0.44 0.63 0.24
Vallegrande 0.36 0.25 0.70 0.21 0.34 0.06

Table 4 shows the composition of multidimensional poverty. As in other cases Los Negros is
the poorest community.

Figure 14. Moderate and Extreme Multidimensional Poverty Incidence (Proportion of
the Population)

Source: Author’s calculation based on CBMS Data.

Figure 7 shows the multidimensional poverty levels for the Santa Cruz Valleys. 41% for
moderated multidimensional poverty and 11% for extreme multidimensional poverty.
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Figure 15. Moderate and Extreme Multidimensional Poverty Incidence by Community
(Proportion of the Population)

Source: Author’s calculation based on CBMS Data.

Multidimensional poverty for the three communities shows a picture not different from all
the before discussed indicators; with Los Negros as the poorest community and Vallegrande
as the least poor community. In between Pampagrande and Mataral are very similar: with
multidimensional poverty of 39% and 41% for Mataral and Pampagrande respectively.

Table 5. Multidimensional Poverty Typology by Community (Proportion of the Popula-
tion)

Multidimensional Only Social Only Monetary Not
Poor Poor Poor Poor

Santa Cruz Valleys 0.41 0.76 0.43 0.22
Pampagrande 0.41 0.82 0.41 0.18
Mataral 0.39 0.88 0.39 0.13
Los negros 0.63 0.91 0.65 0.08
Vallegrande 0.34 0.70 0.36 0.28

Vallegrande has the highest concentration of non-poor, followed by Pampagrande and Mataral.
As in all other indicators Los Negros has the lowest concentration of non-poor. The only so-
cially poor have the highest concentration in all communities.
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Figure 16. Multidimensional Poverty Typology (Proportion of the Population)

Source: Author’s calculation based on CBMS Data.

Figure 9 shows a dominance of the just socially deprived over all the other cases, highlight-
ing a persistant condition across all indicators. Also the smallest participation correspond for
the non multidimansionally poor with 12.19%.
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Figure 17. Multidimensional Poverty Typology by Community (Proportion of the Popu-
lation)

(a) Mataral (b) Pampagrande town

(c) Los Negros (d) Vallegrande

Source: Author’s calculation based on CBMS Data.

As expected all communities have the same behavior as the general aggregation. Still there
are important differences that are worth highlighting, in one hand the participation of the non-
poor in vallegrande is significantly bigger than the one of Los Negros. Also the participation
of the non poor in Mataral is almost twice as much as in Los Negros and almost halve of
Vallegrande. Pampagrande stands in the middle.
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6 Poverty Maps

Figure 18. Moderate Monetary Poverty Incidence
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Figure 19. Extreme Monetary Poverty Incidence
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Figure 20. Deprivation in Education Incidence
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Figure 21. Deprivation in Health Incidence
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Figure 22. Deprivation on Social Security Incidence
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Figure 23. Deprivation on Housing Incidence
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Figure 24. Deprivation on Basic Services Incidence
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Figure 25. Moderate Social Poverty Incidence
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Figure 26. Extreme Social Poverty Incidence
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Figure 27. Moderate Multidimensional Poverty Incidence
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Figure 28. Extreme Multidimensional Poverty Incidence
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