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I.

Introduction

Climate change and increased resource scarcity provide a new context for effective natural
resource management. Global incomes are increasing, technologies are spreading, poverty
is decreasing and a new global middle class is emerging, but at the same time demand for
natural resources is growing rapidly and carbon dioxide emissions and other levels of
pollution are increasing.
The European Report on Development 2012 (ERD 2012) will examine appropriate roles for
the public and private sectors, as well as the relationship between them, in seeking to
ensure that these transitions occur with the best possible contribution towards inclusive and
sustainable growth in developing countries so that natural resources are managed equitably
and sustainably for a better future.
For this purpose, relevant measures are required in order to assess the effectiveness of
public policies and private undertakings in attaining sustainable and inclusive growth.
Conventional GDP measures look at economic outputs in terms of the value of production,
taking into account the value of the inputs necessary to achieve those outputs. This is a
partial picture of the national accounts, because it ignores the costs associated with
resource depletion and environmental degradation. This measure does not also reflect the
extent to which growth is inclusive and is benefiting all segments of the society.
This paper analyses alternative methodologies for the measurement of growth which take
into account the sustainability and inclusiveness dimensions of growth, with application to
the Bolivian case.
Section 2 briefly discusses alternative measurements of sustainability and inclusiveness that
have been proposed by different organizations and authors, such as WB’s environmental
accounting (2006); OECD measuring the progress of societies, UNDP Human Development
Index, and SEEA2003 international system for integrated environmental and economic
accounting.
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Section 3 discusses the application of some of these methodologies to measure growth
sustainability and inclusiveness, using Bolivia as a case study. Section 3.1discusses the
measurement of sustainability and uses the methodology proposed by SEEA2003, published
by United Nation et.al. (2003). This methodology was used in order to measure the
contribution of natural capital to the generation of income and output (Resource Rent), the
disaggregation of the RR into its depreciation and return components, the valuation of the
stock of natural capital for the different natural capital categories, and the adjustments
introduced to traditional macroeconomic aggregates, in order to obtain more environmentally
meaningful macroeconomic measurements.
Section 3.2 discusses the methodologies for the measurement of inclusiveness. A more
mixed methodological approach is utilized in this case. First, the SEEA2003 is used to
analyse the macroeconomic income distribution; and the appropriation of the RR by the
State through taxation and royalty payments; the methodology proposed by the Commission
on the Measurement of Economic Performance and Social Progress (2008) was utilized to
calculate the adjusted net savings (also known as genuine savings) which is more relevant
for the measurement of sustainability and human well-being; and finally, the Millennium
Development Goals set in 1990 is used as the analytical framework for the analysis of
inclusiveness and how successful are policies in attaining poverty eradication.
Finally, section 4 discusses the most relevant conclusions of this research study.

II. Measurement of sustainability and Inclusiveness
There have been various attempts to develop methodologies which would be more
appropriate for an insightful measurement of growth, considering its sustainability and
inclusiveness dimensions.
Various scholars advocate more holistic or integral measurements of GDP that includes the
cost of environmental degradation and thus provides a much more accurate picture of the
real costs of growth. Other scholars have suggested other concepts for measuring progress
in societal development such as ‘gross national happiness’ and the Human Development
Index.
Joseph Stiglitz, Amartya Sen and Jean-Paul Fitoussi suggest in the Commission on the
Measurement of Economic Performance and Social Progress (2008) that GDP is an
insufficient metric by itself and that additional measures of sustainability and human wellbeing should be included when assessing economic progress. Adjusted net savings (also
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known as genuine savings) is a sustainability indicator building on the concepts of green
national accounts. Net savings are derived from gross national savings with four
adjustments. First, estimates of capital consumption of produced assets are deducted to
obtain net national savings. Then current expenditures on education are added to net
domestic savings as an appropriate value of investments in human capital. Next, estimates
of the depletion of a variety of natural resources are deducted to reflect the decline in asset
values associated with their extraction and harvest. Finally, global pollution damages from
carbon dioxide emissions are deducted.
There have been other proposals for the measurement of sustainability, such as the WB’s
environmental accounting (2006); OECD measuring the progress of societies; UNDP Human
Development Index; and SEEA international system for integrated environmental and
economic accounting (United natios et.al. 2003) among others.
In 2008, OECD/UNECE/Eurostat working group has produced a report on measuring
sustainable development. It strongly advocates the stock-based approach to sustainability as
the relevant way of structuring a micro-dashboard of sustainability indicators gathering both
stock and flow variables. It also suggests a line of demarcation between determinants of
‘economic’ well-being (those that are the most directly amenable to monetary evaluation)
and the determinants of ‘foundational’ well-being, among which four couples of stock/flow
environmental indicators devoted respectively to global warming, other forms of atmospheric
pollution, quality of water and biodiversity. The details and positions of these indicators in the
dashboard can be visualized in Table 1.
In the same vein, the Report by the Commission on the Measurement of Economic
Performance and Social Progress suggest some basic principles for the measurement of
inclusiveness and sustainability: e.g. look at income and consumption rather than production
when evaluating material well-being; emphasise the household perspective; consider income
and consumption jointly with wealth; etc.
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Table 1
Small set of sustainable development indicators proposed by the
UNECE/OECD/Eurostat Working group on sustainability measurement
Indicator
Domain

Stock Indicator

Flow Indicator

Health-adjusted Life expectancy

Foundational
Well-being

Economic
Well-being

Percentage of population with postsecondary education
Temperature deviations from Normals
Ground-level ozone and fine particulate
concentrations
Quality-adjusted water availability
Fragmentation of natural habitats
Real per capita net foreign financial asset
holdings
Real per capita produced capital
Real per capita human capital
Real per capita natural capital
Reserves of energy resources
Reserves of mineral resources
Timber resource stock
Marine resource stock

Index of changes in age-specific mortality and
morbidity (place holder)
Enrolment in post-secondary education
Greenhouse gas emissions
Smog-forming pollutant emissions
Nutrient loadings to water bodies
Conversion of natural habitats to other uses
Real per capita investment in foreign financial
assets
Real per capita net investment in produced
capital
Real per capita net investment in human capital
Real per capita net investment in natural capital
Depletion of energy resources
Depletion of mineral resources
Depletion of timber resources
Depletion of marine resources

Source: UNECE/OECD/Eurostat (2008)

The Report further argues that measuring sustainability requires considering stock and flow
variables. Stock variables will provide information about the level of available reserves of
the resource, while the flow variables will measure the rate at which the resource is being
used in net terms (extractions minus new discoveries) and thus permit calculating the total
years the stock of resources will last at the current rate at which it is being used. Only with
these two measurements of stocks and flows is possible to determine whether the
resource is being used in a sustainable fashion. Stock and flow variables are interrelated
through the resource balances, which can be compiled for each of the resources, e.g.
mineral and energy, water, biological resources, and land.
SEEA (2003) and OECD utilizes the capital approach to sustainable development for the
measurement of sustainability. The SEEA2003 argues that the advent of sustainable
development has altered the way in which many economists think about national income and
its relationship to national wealth. In the past, economists tended to focus on produced
capital as the underpinning of wealth and income. To the extent that natural resources were
considered at all, they were seen to be free gifts of nature in effectively limitless supply. In
recent years, with the emphasis of sustainable development on the preservation of the
productive capacity of the environment, many economists have argued that the contribution
of a nation’s natural capital cannot be ignored in discussions of the sustainability of national
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income and wealth. Others have added that human capital and social capital must also be
considered.
The above has led to the following interpretation of sustainable development from a capital
standpoint: “Sustainable development is development that ensures non-declining per capita
national wealth by replacing or conserving the sources of that wealth; that is, stocks of
produced, human, social and natural capital”.
According to the SEEA2003, natural capital is considered to comprise three main categories:
i) natural resources stocks, ii) land and iii) ecosystem. All these forms of capital are regarded
as essentials in order to attain long term sustainable development. Table 2 shows in detail
the different natural asset types that are comprised in each of the SEEA2003 categories.
Table 2
SEEA2003 Asset Clasification
1. Natural Resources
1.1 Mineral and energy resources (cubic metres, tonnes, tonnes of oil equivalents,
joules)
1.2 Soil resources (cubic metres, tonnes)
1.3 Water resources (cubic metres)
1.4 Biological resources
1.4.1

Timber resources (cubic metres)

1.4.2

Crop and plant resources, other than timber (cubic metres, tonnes,
number)

1.4.3

Aquatic resources (tonnes, number)

1.4.4

Animal resources, other than aquatic (number)

2. Land and surface water (hectares)
2.1 Land underlying buildings and structures
2.2 Agricultural land and associated surface water
2.3 Wooded land and associated surface water
2.4 Major water bodies
2.5 Other land

3. Ecosystems
3.1 Terrestrial ecosystems
3.2 Aquatic ecosystems
3.3 Atmospheric systems
Source: SEEA2003
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The SEEA2003 further argues that “according to the capital approach, the long-term
sustainability of development is seen to depend upon the maintenance of natural capital (in
addition to the other forms of capital). If stocks of natural capital decline to the point where
they are no longer able to adequately provide the functions listed above, any pattern of
development that relies on these functions is not sustainable.”
Thus, according to the SEEA2003 approach, in order to attain sustainable development,
growth should imply that all forms of capital should be preserved and increased over time.
Besides, human capital should be increased overtime through higher education, better
health, better fed population, better access to other basic services, reduced poverty, etc.
Lack of inclusiveness will be reflected in a reduced accumulation of human capital, which
eventually will result in lower levels of well-being.

III. Sustainability and Inclusiveness measurements: the case of Bolivia
This section proposes a methodology for the measurement of sustainability and
inclusiveness, with application to the Bolivian case.
For the measurement of sustainability, the methodology used was basically that proposed by
the SEEA2003. This methodology was used in order to measure the Resource Rent (RR),
that is the contribution of natural capital to the generation of income and output, the
disaggregation of the RR into its depreciation and return components, the valuation of the
stock of natural capital for the different natural capital categories, and the adjustments
introduced to traditional macroeconomic aggregates, in order to obtain more environmentally
meaningful macroeconomic measurements.
For the measurement of inclusiveness, a more mixed methodological approach was utilized.
First, the SEEA2003 was used to analyse the macroeconomic income distribution; and the
appropriation of the RR by the State through taxation and royalty payments;
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methodology proposed by the Commission on the Measurement of Economic Performance
and Social Progress (2008) was utilized to calculate the adjusted net investment (also known
as genuine investment) which is more relevant for the measurement of sustainability and
human well-being; and finally, the Millennium Development Goals set in 1990 were used to
analyse inclusiveness, by assessing how successful have policies been in attaining poverty
reduction.
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3.1 Measuring Sustainability in Bolivia
This section presents different measurement of sustainability that have produced for the
Bolivian case, by applying the methodology presented in SEEA2003. The results presented
comprise the resource rent, stock balances for environmental resources, both in physical
and monetary terms; and the adjustments applied to the most significant macroeconomic
variables in order to attain a more meaningful measurement of sustainability, such as the
environmentally adjusted GDP and Gross Investment.

The Resource Rent
The methodology proposed by the SEEA2003 was used in order to calculate the Resource
Rent (RR) for each of the activity sectors of the Bolivian economy that are involved in the
exploitation of a natural resource. In calculating the contribution of natural resources to
output and income generation, a differentiation was made between the contribution of nonrenewable resources, such as mining and hydrocarbons, and the contribution of renewable
natural resources, such as agriculture, forestry and water (United Nations et.al 2003).

Graph 1
Resource Rent for renewable and non-renewable resources
(Percentage of GDP)
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Graph 1 presents the aggregated RR, as a percentage of GDP, calculated for all sectors
included in this research study. According to the results obtained, the aggregated RR has
substantially increased its contribution to total GDP from 8.5% in 1990 to 18.2% in 2008
(Table 3). The bulk of this increment took place starting from 2004, due to rapid increase in
the RR of sectors producer of non-renewable resources, such as mining and hydrocarbons,
resulting from larger volumes of non-renewable resource exports (natural gas exported to
Brazil and starting of important mining projects), and most importantly, due to the higher
commodity prices observed in the international markets.
Table 3
Contribution of RR to total GDP
(Percentage)
1990
Hydrocarbons
2.4
Mining
2.0
Total RR Non‐renewable Resources
4.4
Industrial Agriculture
0.5
Non‐industrial Agriculture
1.6
Livestock
1.2
Forestry Sector
0.3
water Resources
0.5
Total RR Renewable Resources
4.1
Total Resource Rent

8.5

2000
1.2
1.1
2.2
0.9
1.6
1.1
0.3
0.9
4.8

2008
8.0
5.3
13.3
1.0
1.5
1.0
0.3
1.0
4.9

7.1

18.2

In constant value terms, the aggregated RR, for renewable and non-renewable resources,
increased at an average growth rate of 4.6% per year (Table 4). During the period 19902000 the annual rate of growth of the aggregated RR was 3.7% in real terms, and of 5.7%
per year for the period 2001-2008. In the case of non-renewable resources, the annual
growth rate of the RR almost doubled, jumping from 3.6% to 7.8% per year. The greatest
increase took place for the annual growth rate of the RR of the mining sector, which went up
from 1.4% to 7.7% between these two sub-periods, due to the implementation large scale
mining projects, such as San Cristobal and San Bartolomé. However, the hydrocarbons
sector also presented an important increment in its real growth rate between the two periods
mentioned above, jumping from 5.1% to 7.8% a year between these two sub-periods. The
important increase in the production of hydrocarbons, resulting from the larger investment
flows occurred during the 1990s and the increased export volumes to Brazil during the 2000
explain this behaviour.
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Table 4
RR Growth by Sector
(annual average real growth rates)
1990‐2008 1990‐2000
Hydrocarbons
6.3
5.1
Mining
4.2
1.4
Total RR Non‐renewable Resources
5.4
3.6
Industrial Agriculture
6.6
9.8
Non‐industrial Agriculture
1.9
1.1
Livestock
3.2
3.3
Forestry Sector
3.0
2.2
water Resources
4.8
6.3
Total RR Renewable Resources
3.5
3.9
Total Resource Rent

4.6

2001‐2008
7.8
7.7
7.8
2.6
2.9
3.0
4.1
2.9
3.0

3.8

5.6

The rate of growth of the RR for renewable resources presented a more stable behaviour
between the two sub-periods analysed. It went down from 3.9% a year during the period
1990-2000 to 3.0% a year during the period 2001-2008. The growth rate was greater during
the first sub-period because of the higher growth rates exhibited by the industrial agriculture,
and water sectors. The rapid expansion occurred in the production of agro-industry products,
such as soya and sunflower, for export markets, the important expansion in the production of
hydroelectricity and an increase in the coverage of water services occurred during this subperiod explain this behaviour. The RR for other sectors, such as the non-industrial
agriculture and forestry sectors exhibited increases in their annual real growth rates between
these two sub-periods.

Stocks of Natural Resources
In order to assess whether the development model adopted by a given country is
sustainable or not, from the point of view of the use of its environmental and natural
resources, is necessary to analyse the trend followed by its stock of natural capital overtime.
To this end, based on the methodology explained in annex b for the calculation of the stock
of natural capital, this section present the results obtained for the Bolivian case.
Graph 2 presents the estimates for the value of natural capital in real terms, both for
renewable and non-renewable natural resources, compared with the value of produced
capital. Based on the results obtained, we observe that the stock of capital for nonrenewable resources experienced a significant increase overtime, jumping from Bs. 10,566
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millions in 1990 to Bs. 33,559 millions in 2008 (both values expressed in constant Bs of
1990). The stock of capital for renewable resources, on the other hand, experienced a
reduction in the last two decades, dropping from Bs. 115,881 millions in 1990 to Bs. 103,052
millions in 2008. The bulk of the capital stock for non-renewable resources comprises
forestry resources, which have experienced a significant depletion during the last years due
to deforestation resulting from changes in the land use.
Finally, the stock of produced capital increased from Bs. 33,254 millions in 1990 to Bs.
59,930 millions in 1990.

Graph 2
Stock of natural and produced capital
(millions of constant 1990-Bs.)

Graph 2 shows that the total stock of natural capital, for both renewable and non-renewable
resources, stood relatively stable until 2000, comprising forestry the bulk of total natural
capital stock. Starting from 2003 the stock of natural capital tended to increase, mainly that
of sectors which production is based on non-renewable resources such as mining and
hydrocarbons, resulting from the discoveries of new reserves and from the increased export
volumes. The stock of natural capital for renewable resources on the other hand tended to
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decline resulting from the rapid deforestation of the rain forest, which tended to accelerate at
the end of the period.

Between 1990 and 2000, the annual average growth rate for the stock of total natural capital
was only 0.1% (Table 5). The general pattern observed was that while the capital stock of
non-renewable resources has tended to increase significantly, the stock of renewable
resources has tended to decrease, albeit at much slower phase. During this period for
instance, the stock of non-renewable resources grew at an annual average rate of 5%, while
the stock of renewable resources decreased at an annual growth rate of 0.5%. On the other
hand, the stock of produced capital increased at an annual growth rate of 3.9%.

Table 5
Average real growth rates for the stock of natural capital
(percentage changes)
1990‐2008 1990‐2000 2001‐2008
Hydrocarbons
8.3
6.4
10.7
Mining
3.7
3.0
4.5
Capital Sock Non Renewable Resources
6.6
5.0
8.7
Industrial Agriculture
8.0
10.0
5.6
Non‐industrial Agriculture
2.6
2.9
2.1
Livestock
2.3
2.2
2.5
Forestry Sector
‐1.0
‐0.9
‐1.2
Water Resources
3.8
4.9
2.5
Capital Sock Renewable Resources
‐0.6
‐0.5
‐0.8
Total Stock of Natural Capital
Stock of Produced Capital

0.4
3.3

0.1
3.9

0.9
2.6

This trend tended to intensify during the period 2001-2008, since the growth rate for the
capital stock of total natural resources went up at an annual rate of 0.9%. During this period,
the stock of non-renewable resources grew at 8.7% while that of renewable resources
reduced at 0.8% per year. The growth rate of the stock of produced capital went down at
2.6% per year.
Throughout the period under analysis, non-renewable resource producer sectors presented
very high growth rates, of 8.3% per year for hydrocarbons and of 3.7% per year for mining
sector. Growth rates for the stock of natural capital in the mining sector increased from 3.0%
per year during the 1990-2000 period to 4.5% per year during the 2001-2008 period, while
growth rates for the stock of natural capital in the hydrocarbons sector went up from 6.4% to
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10.7% per year between the two periods analysed. As explained previously, the higher
growth rates are explained by the discoveries of new reserves and increased export volumes
Among the sectors producers of renewable resources, those that presented the highest
average annual growth rates were: industrial agriculture (8.0% a year on average), nonindustrial agriculture (2.6%) and livestock (2.3%). Conversely, the annual average growth
rate for forestry was negative (-1.0%), due to deforestation of the rain forest experienced by
the country in recent years, which in turn was brought about by the acute process of change
in the use of land occurred in Bolivia. Therefore, as a counterpart of the reduced natural
capital stock occurred in the forestry sector there was an increase in the stock of natural
capital (land) in the industrial agriculture, non-industrial agriculture and livestock, due to the
addition of new lands, dragged from the forestry sector into the agriculture sector for the
production of different crops.
Finally, the stock of natural capital for water, calculated as the present value of future rent
flows this resource is expected to generate in the future, grew at an annual rate of 3.8%
during the whole period analysed, due to the increased coverage of water services and an
increased production of hydroelectricity occurred during that period.

Adjusted macroeconomic aggregates
In this section, two of the main macroeconomic variables, i.e. GDP and gross investment,
are recalculated taking into account the depreciation of stock of capital occurred during the
period, both of natural and of produced capita. The aim is to obtain a better measurement of
these variables which would indicate how sustainable is the use of natural resources, given
the current rate of exploitation and the existing stock of natural capital the country
possesses. For this purpose, the estimates obtained for the RR are used in order to
calculate the contribution of the natural resources to the generation of output and income.
Furthermore, the methodology applied (SEEA2003) permits to breakdown the RR into two
components, first that part comprising the depreciation (depletion) of the natural resource,
and second the part comprising the net yield to natural capital. Graph 3 presents that values
of both components for the Bolivian case.The share of the depletion component in RR will be
higher when the current rate of exploitation of natural resources is leading to a rapid
exhaustion of the resource itself. Conversely, the depreciation component share in the RR
will be smaller when at the current rate of exploitation there is no a potential exhaustion of
the natural resource foreseen in the near future.
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Graph 3
Return and Depreciation Components of the RR
(percentage of GDP)

Environmentally Adjusted GDP
Based on the methodology explained above GDP figures were adjusted in order to obtain an
environmentally relevant measurement of output and income, which is more relevant to
assess sustainability by considering the depreciation of natural capital. For this purpose, as
presented in Table 6, GDP figures were adjusted in order to calculate the Environmentally
Adjusted GDP (EA-GDP). The steps followed were as follows: first, depreciation of produced
capital was deducted from total GDP, in order to calculate the Net Domestic Product (NDP);
and second, the depletion of natural capital was deducted from NDP in order to obtain the
EA-GDP.
Table 6
Environmentally Adjusted Gross Domestic Product (EA-GDP)

Gross Domestic Product (GDP)
(minus) Depreciation of Produced Capital
Net Domestic Product (NDP)
(minus) Depletion of Natural Capital
Environmentally Adjusted NDP (EA-GDP)
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Graph 4 presents the comparative results for GDP and EA-GDP overtime. Generally, EAGDP accounts for about 90% of GDP, representing depreciation of produced capital and of
natural capital around 10% of GDP.
Graph 4
GDP and EA-GDP
(millions of constant 1990-Bs.)

Environmentally Adjusted Gross Investment (EA-GI)
Gross investment (GI) can also be adjusted, in order to obtain an environmentally
meaningful measurement of this variable, i.e. the Environmentally Adjusted Gross
Investment (EA-GI). The steps to be followed are: first, as in the case of the EA-GDP, the
depreciation of produced capital is deducted from GI, in order to obtain Net Investment (NI);
and second, the depreciation of natural capital is deducted from NI to obtain a measure of
EA-GI (Table 7).

Table 7
Environmentally Adjusted Gross Investment (EA-GI)
Gross Investment (GI)
(minus) Depreciation of Produced Capital
Net Investment (NI)
(minus) Depletion of Natural Capital
Environmentally Adjusted GI (EA-GI)
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Graph 5 shows that EA-GI in Bolivia over the years was basically between 5% and 10% of
GDP during the last 20 years, which absolutely insufficient to attain sustainable long term
growth, which is a necessary condition to defeat extreme poverty. Only in 1997, 1998 and
1999 EA-GI was above 10% of GDP.

Graph 5
GDP and EA-GDP
(millions of constant 1990-Bs.)

Sectoral RR and Natural Capital (NC) stock values
This section analyses the main assumptions used in the estimation of the values for the RR
and the natural capital stock, for each of the sectors included in this research study,
comprising hydrocarbons, mining, industrial agriculture, non-industrial agriculture, livestock,
forestry, water resources and land.
The basic methodology used to compile the RR and NC stock values for each on these
sectors was based on the SEEA2003. However, the assumptions used for the compilation of
environmental statistics were different for each of the sectors, given the particular
characteristics of the sectors and the availability of statistical data. Lack of data was one of
the main problems confronted in the compilation of the environmental statistics at the
sectoral level.
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The starting point in the calculus of the RR and natural capital stock value was the sectoral
Gross Value Added (GVA), which is reported in the national accounts statistics published by
the National Statistics Office (INE). However, INE does not publish the GVA disaggregated
into its income components at the sectoral level, namely into wages and salaries, gross
operating surplus and indirect taxes net of subsidies. INE reports these variables at an
aggregate level only. Therefore, to estimate the decomposition of the sectoral value added
into the different income categories a statistical algorithm know as the RAS method (Stone,
1963) was used. Thereafter, the Gross Operating Surplus calculated for each activity sector
was utilized to estimate the sectoral RR. The RR was later divided into its yield component
and its depreciation component. Furthermore, the RR was utilized to calculate the value of
each sector’s natural capital stock. All these estimates were carried-out following the
methodology published in the SEEA2003.
In what follows, we analyse the main assumptions utilized for calculating the RR and the
value of natural capital stock for each of the sectors included in the research study. An
analysis of the trend followed by these variables is also carried out in these sections.

Energy-Hydrocarbons
In order to calculate the hydrocarbon sector’s RR and NC stock values, annual physical and
monetary supply-demand balances were constructed for the two main commodities
produced by this activity, i.e. oil and natural gas. Physical stock balances were also
calculated for both products based on data published in the Hydrocarbons Bolivia’s
Hydrocarbons Strategy (Ministerio de Energía e Hidrocarburos 2008). Based on the sector’s
GVA published in national accounts statistics, the RR and the NC stock values were
obtained based on the methodology published by SEEA2003.
Graph 6 reports the figures obtained for the sector’s RR, as a percentage of the sectoral
GDP. Between 1990 and 2003, the trend followed by this variable is extremely volatile, due
to the large fluctuations in volumes and prices occurred during that period. Starting from
2004 however, there was a remarkable upward trend, jumping the RR/sectoral GDP ratio
equal or higher than 50% for the years 2006-2008. The sharp price increases observed in oil
world markets and the stability attained in the production volumes explain this behaviour.
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Graph 6
RR for the Hydrocarbons Sector
(percentage of the sector’s GDP)

The trend followed by the value of NC stock is closely linked to the trend followed by the RR
value and the level of physical reserves existing for a determined natural resource. Thus, the
NC stock value for the hydrocarbons sector presented a sharp increase at the end of the
1990s, due to the new discoveries of reserves resulting from the investment undertaken by
foreign oil companies (Graph 7). Companies invested in the country attracted by the
structural reforms carried out during the 1990s. Starting from 2006 however, there was a
reduction in NC stock value as a result of a sharp drop in proven reserves determined by a
reserve reappraisal study undertaken that year.
Despite the downward reappraisal in the country’s hydrocarbons reserve levels, the value of
NC stock stood stable because the extraction rate remained unaffected, and thus production
volumes and the RR did not go down.
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Graph 7
Stock of Natural Capital for Hydrocarbons
(millions of constant 1990-Bs.)

Land Use
Land resources and associated surface water are defined as the area that lies within the
national territory and produce a benefit resulting from its direct or indirect use through the
provision of space for economic and non-economic human activities (SEEA2003). According
to the SEEA2003, the total land resource stays constant overtime, changing only the use
give to this natural resource. The capital stock of land is divided into five categories,
according to the use given to it:
i.

land underlying buildings and structures;

ii. agricultural land and associated surface water;
iii. wooded land and associated surface water;
iv. major water bodies; and
v. other land.
In the case of Bolivia, land use categories i, iv, and v tended to stay relatively constant
during the analysed period. However, data shows that there has been an important shift in
land use in the country from category iii, i.e. wooded land and associated surface water, to
category ii, i.e. agricultural land and associated surface water, as a result of the large areas
of rain forest that has been deforested and habilitated for the agricultural production.
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Graph 8
Land Use in Bolivia
(thousand hectares)

Graph 8 shows that the rain forest area in Bolivia has reduced overtime, going down from
62.8 million hectares in 1990 to 58.2 million hectares in 2008, representing an average
deforestation rate of 270 thousand hectares per year. On the other hand, the agricultural
area, including arable land used in the agricultural production, has increased from 35.4
million hectares in 1990 to 37 million hectares in 2008, representing an annual average
increase of 89 thousand hectares. The area of cropped land increased from 1.3 million
hectares in 1990 to 2.8 million hectares in 2008. The greater profitability of industrial
agriculture crops, such as soya and sunflower, compared to the profitability of forestry
activities, explain the shift occurred in the land use in Bolivia over the last 20 years.

Industrial Agriculture
The compilation of the RR and NC stock values for the industrial agriculture sector was
carried out based on the supply-demand and asset balances constructed for four agricultural
products: soya, sunflower, sugar cane and cotton, both in physical and monetary terms.
Graph 9 shows that the RR for the industrial agriculture sector has experienced cyclical
behaviour overtime, depending on the trends followed by the world and regional economies.
This occurred because the sector’s output was basically devoted to satisfy export markets.
The RR as a percentage of the sector’s GDP expanded during the 1990s due to the
favourable external market conditions. It reduced starting from 1998, when the Bolivian
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export sector was affected by the international crisis, and increased again starting from 2003
when the sector experienced a partial recovery, although with a high degree of volatility.
Graph 9 also shows that the share of the depreciation component in the total RR for
industrial agriculture has tended to be high, evidencing that industrial agricultural activities in
Bolivia make an intensive use of the natural capital (soil) in its production process, without
investing enough in recovering the depleted capital, i.e. the consumed nutrients of soil as a
result of production. This evidences that this type of agricultural activity is significantly based
on the contribution of natural capital, which in turn entails the incorporation of new land
areas to the production in order to replace the exhausted land and to expand the agricultural
frontier.
Graph 9
Resource Rent for Industrial Agriculture
(percentage of sector’s GDP)

The trend followed by the real value of NC stock for industrial agriculture activities also
presented a cyclical behaviour (Graph 10), given that, according to the methodology used,
this value crucially depends on the capital stock’s capacity to generate future RR flows. In
the long run however, the stock of natural capital for this sector presents an upward trend, as
a result of the already discussed changes in land use in favour of industrial agricultural
activities.
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Graph 10
Stock of Natural Capital for Industrial Agriculture
(millions of constant 1990-Bs.)

Non-industrial Agriculture
The compilation of the RR and NC stock values for non-industrial agriculture activities was
carried out based on the supply-demand and asset balances constructed for five crop
categories: cereals, tuber, fruits, vegetables and forages, both in physical and monetary
terms.
Graph 11 presents the trend followed by the RR of non-industrial agriculture, as a
percentage of GDP. This variable has followed much more stable upward trend overtime,
because production from this sector is mostly aimed at satisfying domestic markets and is
not significantly exposed to foreign volatility. The share of non-industrial agriculture RR on
the sector’s GDP grew from 18.5% in 1990 to 28.8% of GDP in 2008. Besides, unlike the
industrial agriculture, the depreciation component of the RR in the non-industrial agriculture
is considerably smaller as a proportion of the sector’s RR, evidencing that agriculture
practices and land in this sector are more sustainable.
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Graph 11
RR for Non-industrial Agriculture
(percentage of the sector’s GDP)

The value of the NC stock for non-industrial agriculture presented more stable upward trend
overtime (Graph 12), because the sector’s output is basically aimed at satisfying more stable
domestic markets. However, there was also an expansion of the agriculture frontier,
especially due to the increased harvested area of cereals, but never in the proportions of the
case observed in industrial agriculture.
Graph 12
Stock of Natural Capital for Non-industrial Agriculture
(millions of constant 1990-Bs.)
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Livestock
The compilation of the RR and NC stock values for livestock sector was carried out based on
the supply-demand and asset balances constructed for three livestock five categories: cattle,
pig and sheep, both in physical and monetary terms.
Graph 13 presents the trend followed by the value of livestock sector’s RR, as a percentage
of GDP, which also exhibited a stable trend over time. The bulk of this sector output is
devoted to local markets.

Graph 13
Resource Rent for Livestock
(percentage of sector’s GDP)

The value of the sector’s NC stock on the other hand presented a stable upward trend
overtime, evidencing that the total area of land devoted to this activity has increased over the
years (Graph 14). The increased stock of the different livestock categories has required for
its sustenance a corresponding expansion in the area of land devoted to this activity.
The SEEA2003 considers livestock as part of the produced capital category. Thus, the stock
of NC in this activity is comprised by soil nutrients and associated surface water, which feed
the livestock and makes possible its existence and growth.
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Graph 14
Natural Capital Stock for Livestock
(millions of constant 1990-Bs.)

Forestry
In order to calculate the values for the RR and NC stock of forestry, physical and monetary
balances were assembled for the wooden area.
The trend followed by the sector’s RR value, as a percentage of the sector’s GDP, exhibited
a cyclical pattern, which is a characteristic of export sectors (Graph 15). During the 1990s,
the share of the RR in sectoral GDP steadily increased, jumping from 28.8% in 1990 to
34.9% in 1998. During the first half of the 2000s this variable went down to 28.9%, due to the
effects caused by the international economic crisis on the export prices and volumes.
Starting from 2004 however, there was a recovery, increasing the value of this variable to
37.1% in 2008.
Is interesting to notice that the forestry sector’s RR only comprise its yield component, being
the share of its depreciation component practically nil, despite the large depletion of rain
forest occurred in the country overtime. The explanation is that exploitation of timber is
responsible of only a small proportion of the deforested area, being the bulk of deforestation
explained by the change in land use from forestry to other activities, such as agriculture and
livestock. Besides, it also shows the large natural capital of forestry resources stock that
Bolivia possesses.
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Graph 15
Resource Rent for the Forestry sector
(percentage of sector’s GDP)

The real value of NC stock for the forestry sector presented a decreasing trend overtime
(Graph 16), due not only to the exploitation of forestry resources for the production of wood,
but also to the deforestation of forested areas in order to be used in other different activities,
such as agriculture and livestock. This trend was constantly observed in Bolivia throughout
the years. The stock of NC for this sector constantly dropped overtime. This trend is a
reflection of the reduction occurred in the country’s forested area, which went down from
62.7 million hectares in 1990 to 57.9 million hectares in 2008.
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Graph 16
Stock de Capital Natural del Sector Forestal
(millions of constant 1990-Bs.)

Water resources
In the valuation of the RR and the NC stock for water resources in this research study,
physical and monetary balances were compiled, i.e. supply-demand and stock balances, for
water resources used for the generation of hydroelectricity and for the consumption of
households and of industrial, commercial and public activities. The later processed and
distributed by private or public water companies in the urban areas.
Graph 17 shows a cyclical trend followed by the RR, as a percentage of the sector’s GDP,
for the electricity, gas and water sector. During the first half of the 1990s, there was an
upward trend, a reduction between 1996 and 2002, and an increase between 2003 and
2008. However, the most noticeable thing is that all the RR for the water sector was
comprised by its income component only, being the depreciation-component share in the RR
nil. This evidences that water resources in Bolivia are being exploited in a sustainable way.
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Graph 17
Resource Rent for Water Resources
(percentage of sector’s GDP)

The NC stock value for the water sector on the other hand present an upward trend,
because water consumption by households and industries, as well as the hydroelectricity
production, tended to increase overtime and it is not envisaged an exhaustion of water
resources in the long term (Graph 18).

Graph 18
Stock of Natural Capital for Water Resources
(millions of constant 1990-Bs.)
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3.2 Measuring Inclusiveness in Bolivia
This section discusses the alternative indicators that have to be combined in order to assess
how inclusive have been the policies implemented in Bolivia overtime. For the measurement
of inclusiveness, a more mixed methodological approach was utilized. The SEEA2003 is
used to analyse the macroeconomic income distribution; and the appropriation of the RR by
the State through taxation and royalty payments; the methodology proposed by the
Commission on the Measurement of Economic Performance and Social Progress (2008)
was utilized to calculate the adjusted net investment (also known as genuine investment)
which is more relevant for the measurement of sustainability and human well-being; and
finally, the Millennium Development Goals set in 1990 were used to analyse inclusiveness,
by assessing how successful have policies been in attaining poverty reduction.

Macroeconomic distribution of income
As explained in the methodological section of this paper, the capital approach to sustainable
development visualizes that there are various production factors (i.e. labour, produced
capital and natural capital) that intervene in the generation of GDP and income. Thus, at
least in theory, income distribution should reflect the contribution to output and income of the
different factors of production.
Graph 19 presents the trend followed by the share of the different factors of production as a
percentage of total EA-GDP overtime. The results obtained show that the share of labour in
total net income has tended to shrink, while the shares of both natural and produced capitals
have tended to increase. This evidences that income generation in Bolivia has become more
dependent on its natural capital and less dependent on its labour force.
This trend however occurred only during the 2000s, when hydrocarbon and mining activities
expanded sharply, as a result of increased world prices of commodities and larger volumes
of output and exports.
The retribution to labour, i.e. Compensation to Employees, for instance had increased its
share in EA-GDP from 38.3% in 1990 to 39.7% in 2000, and reduced its share thereafter to
28.2% in 2008. The share of produced capital had stood constant between 1990 and 2000
around 53.7% of EA-GDP, and increased to 55% by 2008. Finally, the share of natural
capital, i.e. the return component of the RR, had decreased its share in EA-GDP from 8.3%
to 6.6% of EA-GDP between 1990 and 2000, and increased its share to 16.8 of EA-GDP in
2008, due to commodity boom of non-renewable resources.
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Graph 19
Share of labour, produced capital and natural capital in EA-GDP
(percentage of EA-GDP)

Appropriation of the RR and Pro-poor public expenditures
An increased dependency of income and output generation on the country’s natural capital,
coupled with a reduced dependency on its human capital, is not necessarily favourable for
inclusive growth. The larger RR should be appropriated by the owners of the natural capital,
who can be private companies or the State. Thus it is important to analyse how the RR is
distributed between the State and private companies, what share of the RR is appropriated
by the State through royalty and tax payments and whether the State uses the RR it obtains
through taxation in order to attain a more inclusive growth. The later can be analysed by
devaluing the pattern followed by government’s pro-poor expenditures.
Thus, this section analyses in a first place the patterns followed by the Bolivian State’s share
in the RR, obtained through royalty and tax payments by companies. Second, it analyses the
pattern followed by government’s social expenditures, in order to determine how the
government has promoted inclusiveness through expenditures.
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Bolivian State’s share in the RR
Graph 20 shows that hydrocarbons was the sector where the State recovered the largest
share of the corresponding sectoral RR in the form of royalty and tax payments. The
average tax-paid/RR ratio for the hydrocarbons sector was as high as 2 during the period
1993-2003. During that period the sector’s RR was not very high and tax contribution were
burdensome. This ratio tended to stabilize in the following years around 1 (2004-2005) when
the RR increased due to much higher prices in the world markets. Besides, staring from
2005 the Hydrocarbons Law was modified and the State was granted a 50% share in the
sector’s output.
In all the remaining sectors, the State recovered a much smaller share of the natural
resource rents. As pointed out by Andersen & Jemio (2010) “In the mining sector, for
example, the State only manages to recover about 10% of natural resource rents, indicating
that producers obtain exceptional profits in this sector. The forestry sector paid less than 1%
of resource rents to the State until 1997, after which a new forestry law managed to increase
this percentage to about 16%, which is still far from the target of 100%.

Graph 20
Ratio Taxes/RR by Sector
(% share in sector’s RR)

Agriculture and livestock sectors still only pay approximately 1% of the natural resource
rents, suggesting that the State is subsidizing producers in these sectors, allowing them to
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get profits over and above what is warranted by the amount of labour and capital they are
putting into the production. Such a subsidy would tend to encourage the expansion of the
agricultural frontier at the expense of natural forests”.
The fact that the State focused on taxing the hydrocarbons sector in order to obtain a larger
share of the RR is also explained by the fact that the hydrocarbons sector contributes with
the largest share of the total RR generated in the Bolivian economy.

Pro-poor Public Expenditures and the Genuine Investment
The previous section argued that the Bolivian State was able to recover a significant part of
the RR by taxing the hydrocarbons sector, given that the bulk of the economy’s RR is
produced by this sector. However, in order to determine whether the use given to these
resources by government are contributing to attain a more inclusive growth, is important to
analyse the pattern followed by pro-poor government expenditures overtime.
Table 8 shows that the share of social expenditures in total GDP has steadily increased
between 1995 and 2005, rising from 9.1% to 12% in 2005. Between 2004 and 2009, social
expenditures increased from 12% to 14% of GDP, basically due to creation of three bonds
paid to different sectors of the society as cash transfers, namely the Renta Dignidad paid to
people older than 60 years; the Juancito Pinto bond paid to primary school students; and the
Juana Azurduy bond paid to pregnant women. By 2009 these cash transfers amounted to
2% of total GDP.
Other social expenditure categories have also increased over time. Education expenditures
increased from 4.1% of GDP in 1995 to 5.7% in 2004. Thereafter, the share of education
expenditures decreased to 5.1% of GDP. The same pattern is observed in the case of
Health expenditures, which went up from 2.5% in 1995 to 3.5% of GDP in 2005, decreasing
thereafter up to 3% of GDP in 2008. These patterns evidence that the social policies have
tended to focus on cash transfers after 2005.
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Table 8
Pro-poor Government Expenditures (percentage of GDP)
Social Expenditure
Current Expenditure
Health

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007P

2008P

2009P

5.6

5.9

6.1

6.2

6.2

6.0

6.7

7.2

7.1

7.4

7.3

7.0

7.1

7.7

2.1

2.3

2.4

2.4

2.4

2.4

2.6

2.6

2.7

2.8

3.0

2.6

2.4

2.4

3.5

3.6

3.7

3.8

3.8

3.6

4.1

4.6

4.4

4.5

4.2

3.9

3.9

3.6

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.4

0.7

1.8

2.1

o/w Dignity Pension

0.0

0.3

1.4

1.5

o/w Juancito Pinto Bonus

0.3

0.3

0.3

0.3

Education
Others

1

o/w Juana Azurduy Bonus

Capital Expenditure
Health
Education
Basic Sanitation
Urban Planning
Rural Development
Total Expenditure
‐ In million US$

8.0

0.2
3.5

3.9

3.9

4.0

4.4

4.8

5.3

5.7

4.8

5.0

4.7

6.5

7.1

6.0

0.4

0.4

0.4

0.4

0.5

0.7

0.6

0.7

0.6

0.7

0.5

0.6

0.6

0.6

0.6

0.9

1.0

0.8

0.9

1.0

1.4

1.5

1.1

1.2

0.8

1.2

1.3

1.5

0.7

1.1

1.0

1.0

1.2

1.1

0.9

0.6

0.5

0.8

0.8

0.6

0.4

0.5

1.1

0.8

0.7

0.7

0.6

0.6

0.8

0.8

0.7

0.7

0.7

1.9

2.5

1.8

0.7

0.7

0.8

1.2

1.2

1.3

1.7

2.1

1.8

1.6

1.9

2.2

2.3

1.7

6.0

9.1

9.8

10.0

10.2

10.6

10.8

12.1

12.9

12.0

12.5

12.0

13.5

14.2

13.8

14.0

611.5

725.3

792.0

865.9

876.8

899.6

987.2

1,040.7

960.3

1,080.5

1,137.8

1,550.0

1,831.8

2,305.3

2,464.0
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Table 9
Adjusted Net Investment or Genuine Investment (GI)
Gross National Investment (GI)
(minus) Depreciation of Produced Capital
Net National Investment (NI)
(plus) Current Expenditure on Education
(minus) Depletion of Natural Capital
Genuine Investment (GI)

As discussed before, Stiglitz, Sen and Fitoussi (2008) suggested that GDP is an insufficient
metric by itself and that additional measures of sustainability and human well-being should
be included when assessing economic progress. Adjusted net savings/investment (also
known as genuine savings/investment) is a sustainability indicator building on the concepts
of green national accounts. Net savings/investment are derived from gross national
savings/investment with four adjustments (Table 9). First, estimates of capital consumption
of produced assets are deducted to obtain net national savings/investment. Then current
expenditures on education are added to net domestic savings/investment as an appropriate
value of investments in human capital. Next, estimates of the depletion of a variety of natural
resources are deducted to reflect the decline in asset values associated with their extraction
and harvest. Finally, global pollution damages from carbon dioxide emissions are deducted.

Graph 21 shows that the trend of the Genuine Investment variable as a share of GDP
closely follows the patterns exhibited by the GFCF and EA-GFCF. Genuine investment in
this case shows a higher value when compared to EA-GFCF, but is lower than the GFCF
value. This shows that investment in human capital, through education, has partially off-set
the depreciation of produced and natural capitals.
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Graph 21
Genuine Investment, GFCF and EA-GFCF
(percentage of GDP)
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Table 10: MDG indicators in Bolivia

Poverty
Population below US$ 1 a day (in percentage)
Education
Net primary enrollment ratio (percent of relevant age group)
Percentage of cohort reaching grade 8
Gender disparities at completion of primary education (percent)
Gender disparities at completion of secondary education (percent)
Health
Infant mortality rate (per 1,000 live births) 89 (1990)
Immunization against measles (percent of children under 12-months)
Maternal mortality ratio (modeled estimate, per 100,000 live births)
Proportion of births attended by skilled health personnel (percent)
HIV prevalence, total (percent ages 15-24)
Incidence of malaria (per 1,000 people)
Incidence of tuberculosis cases cured (percent of diagnosed)
Sanitation
Access to potable water (percent of population)
Access to improved sanitation facilities (percent of population)

2008

Forecast
2015

Target
2015

MDG
Situation

31.5

22.3

24.1

On Track

94.4
82.4

95.4
90

100
100
0
0

Off-Track
Off-Track
Achieved
Achieved

81.9

30
85
104
70
13
2
85

30
95
104
70
13
2
95

On Track
Off-Track
On Track
On Track
On Track
On Track
Off-Track

75.5
46.8

81.8
71.3

78.5
64

On Track
On Track

2000

2006

2007

34.5

37.7
93.7
80.6

3.4

92.7
75.6
-0.6
-1.5
53.6
82.6

44

91
54
5
8.4
71.2

65
19.2
5.2
82.9

176

73.1
55.7

Source: UDAPE (various years) and IMF (2009).
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13.3
4.2

Progress on reaching the MDGs in Bolivia
This section analysis how effective has been government policies in attaining the Millennium
Development Goals set in 1993. The attainment of the MDGs can be consider as a relevant
indicator of how inclusive economic growth has been in the past.
Until 2005 the Bolivian government has customary experienced shortages of resources that
have significantly limited its capacity to undertake effective social policies to fight extreme
poverty. Starting from 2006 however, this situation completely changed due the export
commodity boom resulting from much higher international prices, increased export volumes
and a much larger share of the RR, especially of hydrocarbons, recovered by the state
through royalty and tax payments.
As analysed in the previous section, as a result of this bonanza, the government has
increased social expenditures, especially focusing on expanding a cash transfer program to
different segments of the society. However, in order to assess how effective are social
policies as a means of promoting a more inclusive growth, is necessary to analyse the
impact of policies on the different indicators that measure inclusiveness.
The Millennium Development Goals set in 1990 constitutes a useful framework in order to
analyse inclusiveness and how successful are policies in attaining poverty eradication. In
fact, MDGs represent the most resorted measurement to evaluate social policies
achievements by the government and other stakeholders.
Thus, this section analyses the progress in reaching the MDGs in Bolivia, and discusses
whether the country is on track to attain the targets set for 2015. Table 10 summarises
achievements of Bolivia in terms of the MDGs indicators. The country is set to achieve most
of its targets. In particular, it has already achieved MDG 3 (gender equality) and is on track
to accomplish all of the MDGs but Goal 2 (education). That is despite increasingly larger
public expenditure in education (see above), which hints at other constraints to the
achievement of the goal than the pure resource envelope.

Goal 1: Eradicate extreme poverty and hunger
The MDG of eradicating poverty and hunger is closely related to economic activity and to
economic cycles. The economic crisis witnessed at the beginning of the decade had a
negative effect on employment and income. Despite this, during the period Bolivia managed
to make some progress in terms of reducing poverty incidence. Moderate poverty incidence,
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at the national level, reduced from 66.4% in 2000 to 60.6% in 2005. Extreme poverty
incidence, on the other hand, went down from 45.1% to 38.2% during the same period. The
downward trend followed by the index of extreme poverty incidence continued during the
second half of the decade. Extreme poverty incidence went down from 38.2% in 2005 to
31.8% in 2009.
Clearly Bolivia is on track towards attaining the target of halving, between 1990 and 2015,
the proportion of people whose income is less than $1 a day. The MDG target is to reduce
extreme poverty incidence to 24.1% by 2015. Government projections estimate that by that
year extreme poverty incidence will be reduced to 22.3%. Bolivia is also close to attaining
the target of reducing the prevalence of child malnutrition of children under three to 19% by
2015. However, this index remained practically constant at 25% during the 1990s, and thus
a significant effort needs to be made in order to attain the MDG target (Figure 2). In recent
years, the government has taken significant steps to reduce poverty and improve social
safety nets. Various government agencies are implementing a number of social programmes
aimed at reducing poverty. Among them is the extreme poverty eradication programme Plan
Vida, featuring a phased approach with an initial focus on the poorest geographic areas. In
addition, various cash transfers have become an important component of social policies,
including the Renta Dignidad, a universal pension introduced in 2008 – replacing and
augmenting the former Bonosol – for all Bolivians aged 60 and above, equivalent to about
$340 per year, with reduced benefits for those receiving any other pension. It is financed by
a fixed share of the special hydrocarbon tax (IDH), with contributions from all levels of
government.
The authorities report that social policies are yielding important results, including a reduction
in extreme poverty of 4.8 percentage points in 2008 (especially in rural areas).

Goal 2: Achieve universal primary education
Available data suggest that Bolivia is off track in attaining the education goal of achieving
universal primary education. During the 2000s, Bolivia has not made significant progress in
terms of ensuring that, by 2015, children will be able to complete a full course of primary
schooling. The net primary enrolment ratio has practically remained constant, at 94% during
the whole period 2001-2008. This generates some concerns regarding the feasibility of
attaining the country’s target of 100% primary school enrolment by 2015. As Vos et al.
(2008) have pointed out, the main challenge for Bolivia is to keep children in school and to

38

improve the internal efficiency of the primary schooling system by reducing both repetition
and dropout rates.
However, owing to the fiscal revenue boom experienced in recent years, Bolivia is in a much
better position to conduct a more aggressive policy aimed at approaching this and other
MDGs. Government has already significantly increased its spending on education, which
went up at an annual average real rate of 7.9%, during the period 2006-2008. The much
larger quantities of resources devoted to education have not yet produced significant results
in terms of MDGs achievements, but they are expected to contribute to this end in the
following years. However, it is necessary to improve efficiency and effectiveness in the way
these enlarged resources are being spent.
Furthermore, it is important to consider that the amount of marginal public spending that is
necessary to achieve the MDGs towards the end of the period is larger as the goal is already
closer to being achieved.
The Bono Juancito Pinto was established in 2007 as a conditional cash transfer programme
aiming to reduce school dropout rates by offering an annual cash transfer equivalent to
about $30 for all children attending public primary schools. This could greatly contribute
towards improving Bolivia’s performance on this particular MDG. Authorities report a decline
in school dropout rates from 5.2% to 2.8% following the introduction of the Bono Juancito
Pinto and a reduction in the illiteracy rate.
As discussed above, Bolivia seems to be off target in terms of attaining the full net primary
enrolment target. Thus, the target of reaching the primary school completion target of 100%
by the year 2015 will be even more difficult to attain. The percentage of cohorts reaching
Grade 8 increased from 74% in 2001 to 79.5% in 2004. It decreased to 77.8% in 2005 and
to 75.6% in 2006.

Goal 3: Promote gender equality and empower women
The target of gender equality and empowering women has been already attained. Target 4,
on eliminating gender disparity in primary and secondary education, preferably by 2005, and
at all levels of education by 2015, was attained in 2006 and 2005, respectively.
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Goal 4: Reduce child mortality
Bolivia appears to be on track on the health goal of reducing child mortality. Child mortality
rates have declined substantially over the past decades. The infant mortality rate (per 1000
live births) decreased from 81.9 in 1989 to 67.3 in 2001 and to 44 in 2007. The target for this
particular MDG is to reduce the child mortality rate to 30.
Public spending in the health sector has increased over time. Between 1995 and 2005,
these expenditures went up at an annual average rate of 6.6% in real terms. Despite the
large availability of resources enjoyed by the public sector, government expenditures in the
health sector dropped at an annual rate of -0.1% between 1996 and 1998.
The rate of immunisation against measles (percent of children under 12 months) has also
exhibited substantial improvements over time, increasing from 68% in 1994 to 82.6% in
2006. The target for this specific MDG is 95% (Figure 8).

Goal 5: Improve maternal health
In the same way, Bolivia appears to be on track to improve maternal health. The maternal
mortality rate dropped from 416 per 100,000 live births in 1998 to 235 in 1998 and 214 in
2004. The target is to reduce this ratio to 104 by 2015.
Bolivia is on track as well in terms of increasing the proportion of births attended by skilled
health personnel. This ratio went up from 25% in 1994 to 54% in 2000 and 65% in 2006. The
target is to increase this ratio to 70% by 2015.
The much better fiscal position the country is enjoying at present can help the government to
undertake the necessary actions to improve Bolivia’s prospects to attain this goal.
The Bono Juana Azurduy, conditional cash transfer programme introduced in 2009 for
pregnant women and young children, is expected to contribute greatly to the attainment of
this goal. The bonus is aimed at improving maternal care, reducing infant mortality and
improving nutrition; the equivalent of about $150 is paid for regular prenatal and paediatric
medical checkups.
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Goal 6: Combat HIV/AIDS, malaria and other diseases
According to official estimates, Bolivia is relatively on track in terms of achieving the goal of
combating HIV/AIDS and other diseases.
Target 7: Halt by 2015, and begin to reverse, the spread of HIV/AIDS has been already
attained, in 2007. HIV prevalence among the population aged 15 to 24 had been increasing
in past years, reaching 19% of the target population by 2006. By 2007 however, that ratio
was reduced to 13.3 percent, which is almost the target value for 2015.
Bolivia is also on track in terms of achieving the target of reducing the prevalence of malaria.
Incidence of malaria was dramatically reduced from 24 per 1000 people in 1998 to 4.2 per
1000 people in 2008, against the MDG target of 2 per 1000 people.
However, Bolivia is off track in term of achieving the target of increasing the incidence of
tuberculosis cases cured. The index of diagnosed tuberculosis cases cured substantially
increased from 72.1% in 2000 to 81.9 in 2008. According to official forecasts, this would rise
to 85% by 2015, against the MDG target of 95%.

Goal 7: Ensure environmental sustainability
In terms of ensuring environmental sustainability, Bolivia has succeeded in improving the
access of the population to potable water. The proportion of the population with access to
potable water went up from 57.5% in 1992 to 72% in 2001 and 75.5% in 2007. Bolivia is
basically on track on this particular MDG, since the target for 2015 is to attain the goal of
78.5% of the Bolivian population with access to drinking water. According to government
projections, this ratio will be of 81.8% by that year.
Likewise, access of the population to improved sanitation facilities has increased over time.
However, Bolivia seems to be off track on this particular target. The percentage of the
population with access to this basic service rose from 28% in 1992 to 40.7% in 2001 and
46.8% in 2007. The target for 2015 is to increase coverage of sanitation services to 64% of
the population, which will require a significant effort in terms of investment.
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IV. Conclusions
This paper discussed alternative methodologies that can be used in order to count on growth
measurements which are more meaningful in terms of assessing sustainability and
inclusiveness.
In measuring sustainability, the methodology used was basically that proposed by the
SEEA2003. This methodological framework was used in the measurement of the Resource
Rent (RR), the disaggregation of the RR into its depreciation and return components, the
valuation of the stock of natural capital for the different natural capital categories, and the
adjustments introduced to traditional macroeconomic aggregates, in order to obtain more
environmentally meaningful macroeconomic measurements.
In measuring inclusiveness, a more mixed methodological approach was utilized. First, the
SEEA2003 was used to analyse the macroeconomic income distribution; and the
appropriation of the RR by the State through taxation and royalty payments; second, the
methodology proposed by the Commission on the Measurement of Economic Performance
and Social Progress (2008) was utilized to calculate the adjusted net investment (also known
as genuine investment) which is more relevant for the measurement of sustainability and
human well-being; and finally, the Millennium Development Goals set in 1990 were used to
analyse inclusiveness, by assessing how successful have policies been in attaining poverty
reduction.
The main problem faced in the construction of the set of statistics that were presented in this
research study was the lack of statistical information. For this reason, many assumptions
had to be made in order to compensate information gaps. Besides, it is absolutely necessary
that the responsibility for the compilation of relevant macroeconomic data relevant in the
measurement of these two dimensions of growth has to be in the hands of the National
statistics Office (INE), which have al the infrastructure and expertise to produce the
necessary set of statistics.
The results obtained show that Bolivia has historically been a country that has depended
heavily on its natural resources for the generation of income, and foreign exchange
revenues. Until 2005 however, due to low prices of commodities and reduced export
volumes, Bolivia’s capacity to implement pro-poor policies was very limited by the shortages
of resources. In recent years however, Bolivia benefited significantly from higher world prices
of natural resources. This permitted the country to reverse its historically chronic deficit
positions, both fiscal and external, and presented surplus positions for the first time in many
years. For the first time in many years, the government had room to carry out more
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aggressive social policies, including the conditional cash transfers to households. This has
been attained without the need to resort to external debt, which proved to have very negative
effects in the long run. These policies have resulted in the reduction of poverty incidence,
bringing out of poverty those segments of the society that were closer to poverty threshold
line.
Against this background, the long term objective for Bolivia and for many developing
countries should be to seek an appropriate and effective use of natural resources. For this
purpose, countries should take full advantage of the current window of opportunity that
nature is giving them, in order to use the resource rent in the most efficient way to attain
inclusive and sustainable growth. In other words, countries like Bolivia are exploiting their
natural capital endowment and thus, the resource rent should not be consumed but invested
in other forms of capital, mainly and most importantly in human capital. Most prominently,
improving the education systems should be the primary policy objective. Enlarging human
capital should be the most effective and perhaps the only way to attain inclusive and
sustainable long term growth.
Therefore, countries should move from natural-resource based growth to human capital and
technology based growth. During this transition, policies should be aimed at ensuring
efficient resource management, which will guarantee and promote inclusive and sustainable
growth. There are many trade-offs that should be managed and balanced in this process.
For instance, on one hand, governments have to create the conditions to guarantee the
access of the population to food, water and energy, but at the same time they have to give
companies the necessary incentives to invest and enlarge supply of these goods and
services.

43

References
Andersen, L. & Jemio, LC (2010), Insights from Bolivia’s Green National Accounts,
Development Research Working Paper Series No. 15/2010, Institute for Advanced
Development Studies (INESAD), La Paz.
CAF (2004), Bolivia: Análisis del Sector Eléctrico, Vicepresidencia de Infraestructura,
Dirección de Políticas Sectoriales e Infraestructura, Año 2, No 01, Caracas.
Daly H. E and J. B. Cobb, (1989). For the Common Good: Redirecting the Economy toward
Community, the Environment and a Sustainable Future, Boston: Beacon Press.
El Serafy, S. (1989), The Proper Calculation of Income From Depletable Natural Resources.
In Environmental Accounting for Sustainable Development, Y. J. Ahmad, S. El Serafy
and E. Lutz eds. Washington, DC: The World Bank, pp. 10-18.
Enriquez, J. C. (2001), Minería y minerales de Bolivia en la transición hacia el desarrollo
sustentable, Servicios Ambientales, Noviembre, La Paz.
FAO (2005), Global Forest Resources Assessment 2005. Progress towards sustainable
forest management, FAO Forestry Paper 147, Rome.
Fuentes Royo, J..(1991), Las Reservas Mineras en Bolivia.
Jemio, Luis Carlos (2011), Cuentas Medioambientales: Medioambiente y Economía en
Bolivia, Conservación Internacional (CI) y Programa de Investigación estratégica en
Bolivia (PIEB), La Paz.
Machicado, G., Muriel, B. y Jemio, L. C. (2010) “Aporte de los Servicios Ecosistémicos
Silvícolas a la Economía Boliviana.” Serie de Documentos de Trabajo sobre el
Desarrrollo No. 12/2010, Instituto de Estudios Avanzados en Desarrrollo, La Paz,
Bolivia, Noviembre..
Ministerio de Energía e Hidrocarburos (2008), Estrategia Boliviana de Hidrocarburos,
Septiembre, La Paz.
Ministerio de Minería y Metalurgia (2009), Estadísticas del Sector Minero-Metalúrgico,
(1980-2008), La Paz.
Ricklefs, R. E., 1990, Ecology: Third Edition, New York: W.H. Freeman and Company, p.
186.
Stone, R. (1963), Input-Output Tables Relationships, 1954-56, Vol 3, A Programme for
Growth, Department of Applied Economics, Cambridge University Hall.
United Nations, European Commission, International Monetary Fund, Organisation for
Economic Co-operation and Development, World Bank (2003), Integrated
Environmental and Economic Accounting, Studies in Methods, Handbook of National
Accounting, New York.
United Nations, European Commission, International Monetary Fund, Organisation for
Economic Co-operation and Development, World Bank (2009), System of National
Accounts 2008, New York.
World Commission on Environment and Development, (1987), p. 8. Our Common Future,
Oxford: Oxford University Press.
44

United Nations (2008), Measuring Sustainable Development: Report of the Joint
UNECE/OECD/Eurostat Working Group on Statistics for Sustainable Development,
New York & Geneva.
Stiglitz, J., Sen, A, & Fitoussi JP (),Report by the Commission on the Measurement of
Economic Performance and Social Progress.

45

