
Indicators

The development of the modelling framework PHOENIX, including

both fertility and mortality processes, results in a huge collection of

variables necessary to describe all aspects of the demographic

transition. Although the use of the PSIR mechanism is helpful in

structuring the variables, it is difficult to obtain the correct

information on the most important changes from the simulation

model. For this purpose an information system should be developed

which provides information at different levels of aggregation. Such an

information system can be represented by a set of indicators or indi-

ces. In this chapter, the concept of indicators will be pointed out and

the use of existing indicators like the human development index dis-

cussed. The chapter will conclude with the description of an indicator

framework linked with PHOENIX.
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6.1 INTRODUCTION

In general indicators are used to monitor developments and gain insights in dynamics of a com-
plex reality. Such a complex reality, as population dynamics, can be characterized by a huge collec-
tion of variables reflecting the interactions and relationships between the reservoirs and flows. By
using indicators, this large quantity of data is reduced while retaining the most essential informa-
tion. The most striking example within the scope of population dynamics is the attempt of the
UNDP ‘to map the concept of human development’ in order to ‘capture as many aspects of
human development as possible in one simple composite index and to produce a ranking of
human development achievement’ (UNDP, 1996, p. 28). This resulted in the human develop-
ment index (HDI). With the incorporation of the HDI in the Fertility subsystem (see Chapter 4),
another purpose, besides the monitoring function – that an indicator can be used as proximate for
a process or status – has been indicated. Similar to the use of per capita gross domestic product as
proxy for income or welfare, the HDI is used in the Fertility subsystem as a proxy for moderniza-
tion. This chapter concentrates on the monitoring function of indicators. In general, indicators
can be selected on the basis of criteria like policy relevance, scientific relevance, availability and
quality of data, and sensitivity in time. This chapter gives an overview of the most important indi-
cators in the context of population and development, e.g. the human development index, gender-
related development index, human poverty index and socio-economic status (see Section 6.2).
Whether these indicators satisfy the criteria mentioned above is difficult to determine. Section 6.3
reviews the criteria. One way to determine to what extent existing indicators meet some of these
criteria is by analyzing them with simulation models. The interlinkage of indicators with simula-
tion models will be discussed in Section 6.4.

6.2 EXISTING INDICATORS AND INDICATOR FRAMEWORKS

A discussion on selection of indicator definitions will precede that on the development of a
model-based indicator framework. An overall organizing structure following a top-down approach
will be presented first, followed by more specific indicator definitions. The different domains are
positioned at a high aggregation level (Section 6.2.1), followed by an elaboration on more specific
indicators like the previously mentioned HDI and other UNDP concepts e.g. gender-related
development index (GDI), human poverty index (HPI) and socio-economic status (SES).

6.2.1 Indicators for sustainable development

There have been several attempts to develop indicator frameworks or systems. The OECD (1993)
used the Pressure–State–Response-approach to structural environment-oriented indicators. The
World Bank (1995) proposed a different approach by focusing on different types of capital. The
World Bank approach makes a distinction between indicators reflecting the monetary aspects of
economic, social and natural domains and the degree to which people have access to such a capital



domain. A fourth domain, the institutional domain, was added later (see Figure 6.1). This World
Bank concept has been used several times (Spangenberg and Bonniot, 1998, De Vries et al., 1997)
and can serve as an organizing framework to position various indicators.

The United Nations’ Commission on Sustainable Development (CSD) developed a framework of
indicators allowing easier interlinkage with simulation models (UN, 1996a). The purpose of the
CSD framework is to point the way to sustainable development, although a precise definition of
sustainable development is lacking. A selection of approximately 130 variables is made for both
the human and environmental systems,. It is based on the action programme for sustainable devel-
opment, Agenda 21 (UN, 1992). The CSD has classified the variables in the Driving
force–State–Response framework, which is similar to the PSIR mechanism of PHOENIX. The
resulting indicators-for-sustainable development (ISD) framework distinguishes four categories of
indicators: social, economic, environmental and institutional indicators. Within the context of
PHOENIX, the social section is most relevant and the description and discussion will therefore be
restricted to this section. Table 6.1 gives an overview of the indicators for social aspects of sustain-
able development.

The ISD framework provides a comprehensive, well-documented, selection of social indicators.
However, the ISD framework can be criticized and improved in several ways. First, the criteria
used for selection of the variables are unclear. Secondly, the use of the Driving
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force–State–Response structure suggests an underlying causal structure between the three columns
in Table 6.1. Although most variables are obviously related, the description of the causality of the
relationships is lacking in the ISD framework. Thirdly, the selected variables incorporate much
redundant information. For example, the calculation of life expectancy is partly based on infant
mortality rate; these two factors are consequently highly correlated. Finally, several important
social aspects are missing. For example, an indicator representing the age structure of a population
is completely lacking in the category ‘demographic dynamics and sustainability’. These deficits can
be eliminated if the indicator framework is better founded and tested using existing situations.
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Table 6.1 CSD-indicator framework of social indicators

Indicator Driving force State Response

Combating Unemployment rate Head count index of poverty
Poverty Poverty gap index

Squared poverty gap index
Gini index of income inequality
Ratio of average female wage 
to male wage

Demographic Population growth Population density
dynamics and Net migration
sustainability Total fertility rate

Protecting Basic sanitation: per cent of Immunization
and population with adequate Contraceptive prevalence
promoting excreta disposal facilities Proportion of potentially
Human Health Access to safe drinking water hazardous chemicals 

Life expectancy at birth monitored in food
Adequate birth weight National health expenditure
Infant mortality rate devoted to local health care 
Maternal mortality rate Total national health expen-
Nutritional status of children diture related to GNP

Promoting Rate of change of school- Children reaching grade 5 of GDP spend on education
education, age population primary education
Public Primary and secondary school School life expectancy
awareness enrolment ratio (gross and net) Difference between male and 
and training Adult literacy rate female school enrolment ratios

Women per hundred men in 
the labour force

Human Rate of growth of urban Percent of population in urban Infrastructure expenditure
settlement population areas per capita

Per capita consumption of fossil Area and population of urban
fuel by motor vehicle transport formal and informal settlements
Human and economic loss due Floor area per person 
to natural disasters House price to income ratio 

Source: UN, 1996a



6.2.2 Human development index (HDI)

The UNDP defines human development as a process of enlarging people’s choices. In principle,
these choices can be infinite and can change over time. But at all levels of development, the three
essential choices are: leading a long and healthy life, acquiring knowledge and having access to the
resources needed for decent standard of living. The human development index (HDI) was intro-
duced in the human development report 1990 and has been refined several times since (UNDP,
1994, 1995, 1996, 1997). The HDI measures the average achievement of a country in basic
human capabilities. The HDI contains three dimensions: life expectancy at birth, representing a
long and healthy life; educational attainment, representing knowledge and real gross domestic
product (GDP in purchasing power parity, PPP dollars). This represents a decent standard of liv-
ing (UNDP, 1995). For each of the components the following minimum and maximum values
have been established:

HDI1 Life expectancy at birth ranging from 25 to 85 years
HDI2a Adult literacy, ranging from 0% to 100% and 
HDI2b Enrolment ratio, ranging from 0% to 100%
HDI3 Real income per capita expressed in 1995 US dollars in PPP (ranging from $100 to

$40000).

Given the actual values, the level of development in the range of zero to one is determined for each
of the three indicators as follows:

(6.1)

For the calculation of HDI2, the weighted average of HDI2a and HDI2b is taken to obtain the
‘Actual value’ (weight 2:1). To obtain the third component HDI3, the value of the real income per
capita is first discounted using Atkinson’s formula for utility. This utility function is applied if the
real income per capita rises above a threshold value. Additional income above the threshold level,
defined as the world average real income, is valued less and less:

(6.2)
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where W(y) is the discounted function for income, y the actual income and y* the world-average
threshold level (PPP$5990 in 1995). The HDI is then obtained by taking a simple average of the
three components:

(6.3)

where HDI is the human development index, HDI1 the life expectancy component, HDI2a the
literacy component, HDI2b the enrolment component and HDI3 the income component. The
resulting 1995 values for the HDI show a variation between the lowest value of 0.185 for Sierra
Leone and the highest value of 0.96 for Canada. The distribution of the values for 1995 of all 174
countries is presented in Figure 6.2. It shows that the distinctive power of this definition is limit-
ed, with more than 45% of all countries above the HDI level of 0.75.

Figure 6.3 shows the representation of HDI distribution taking into account the size of popula-
tion. Although this figure is dominated by India (HDI of 0.451) and China (HDI of 0.65) it
more adequately represents the distribution of development among the world population.

Discussing the HDI
The UNDP has already mentioned that ‘the concept of human development is much deeper and
richer than what can be captured in any composite index or even by a detailed set of statistical
indicators’ (UNDP, 1996, p. 28). One way of dealing with the inherent loss of information which
comes along with indices is the disaggregation of the HDI by distinguishing region/country,
race/ethnic group or gender. Although such a disaggregation provides more detailed information
on the distribution of HDI values, it disregards the question of whether the concept of the HDI
covers the level and process of human development. To address this issue one will have to return to
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Figure 6.2 Distribution of the 1995-values of the human development index (HDI) for 174 countries.



the basic aspects of development that the HDI is both supposed to and not supposed to measure.
One of the restrictions is that the HDI only yields insights into a certain dimension of human
development; it does not include additional choices like political freedom, guaranteed human
rights and self respect (Desai, 1991, Kelley, 1991). Viewed in the light of these restrictions, the
relevance of the chosen components for composition of the index will be considered first. The
choice for the first two dimensions is subjected to hardly any criticism. Especially since the mean
years of schooling is substituted by enrolment rate, while the underlying data are more reliable.
This notwithstanding, the additional value of these dimensions is not beyond doubt. Based on
correlation analysis, one of the conclusions drawn (McGillivray, 1991) is that the HDI represents
yet another redundant inter-country composite development indicator. Furthermore, with the
exception of a minority of country groups, the index hardly provides more information than the
more traditional indicator, GDP per capita. However, while the underlying possible causal rela-
tions between income and the other conditions are not satisfactorily understood, these findings
only imply a historical correlation and may not reflect future developments.

Most of the criticism is aimed at the conceptual inclusion of the income dimension, which should
be an indication of the standard-of-living. The presupposed equal weighting of the three HDI
components is not strictly true since the income variable is truncated and then concavified where-
as the other two are related to a minimum and maximum value. Besides, the current way of taking
the arithmetic mean implies a perfect substitution and fails to discriminate among rich countries
(Desai, 1991). Such a perfect substitution can be used to quantify the trade-off between longevity
and income. For countries with an average income less than the world mean, an increment of $99
(in 1993) will exactly compensate for the one-year loss of life expectancy. For a country at twice
the mean, an extra year of life is valued at $7482 (Ravallion, 1997). The lack of discrimination
between rich countries as a consequence of the income utility function is well illustrated by the
real GDP per capita in USA, which is more than three times that of Mexico; however, the calcula-
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tion of the income component results in values of 0.99 and 0.96, respectively. To get a more real-
istic depiction of the standard-of-living, a logarithmic treatment of GDP should be applied (Sagar
and Najam, 1998). Such a function also overcomes the very arbitrary definition of the maximum
value of PPP$40000. Compared to the value of PPP$26,977 of the USA in 1995, it will probably
fulfil its function for short-term projections. However, with a time horizon of 2100, several eco-
nomic projections of a global average income ranging from $10,000 to $83,000 exceed this maxi-
mum (IPCC, 1999).

The next aspect subjected to criticism is the mathematical construction of the index. It is rather
obvious to remark that the use of the average implies a loss of information on distributional
aspects (Hicks, 1997). Especially the average life expectancy and the average GDP per capita, rep-
resenting access to resources and poverty, cover up large inequities. To overcome the distributional
problems several correction factors can be used, which take inequity into account (Sagar and
Najam, 1998, Hicks, 1997). Another suggested improvement is to use a log additive form instead
of the current additive form for the final composition of the HDI in order to make the depriva-
tions multiplicative. This would result in a much steeper gradient of human development.

As a starting point the most recent UNDP definition of the HDI (see equation 6.1-6.3) is used in
PHOENIX because it provides a satisfactory approach and enables us to base the model simula-
tions on registered values.

6.2.3 Gender-related development index (GDI)

As previously mentioned, the HDI only reflects the development of a country or region on a high
aggregation level; one of the omissions of the HDI is the loss of information on the (in)equality
among the genders. ‘Providing equal rights and equal access to resources and opportunities to
women and girls -as well as to men and boys- is crucial to the goal of reducing poverty, illiteracy
and disease among all people. Gender equality is an essential aspect of human development.’
(UNDP, 1995, p. 99) Therefore, the gender-related development index (GDI) (UNDP, 1995)
was developed to overcome the loss of the inequity between men and women by imposing a
penalty for gender-inequality. The GDI is a downward-adjusted HDI. In other words, the three
components which are used for the HDI (life expectancy index, education index, income index)
are calculated separately for the genders. For the calculation of life expectancy, a range of 27.5 to
87.5 years is taken to show minimum and maximum values and a range of 22.5 to 82.5 years to
show male life expectancy. The lower limit of life expectancy is set at 22.5 and 27.5 years for
males and females, respectively. The calculation of the income index requires additional data on
the share of women in the economically active population and the ratio of female wages to male
wages.

The calculation of the GDI is similar of the calculation of HDI. However, a penalty function is
applied to aggregate these gender-specific components into the final non-gender specific GDI. In
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case of gender-inequities, the penalty function decreases the value of the gender-composite as fol-
lows:

(6.4)

where weight represents the respective shares of males and females in the population, GDIi the gen-
der-specific components comparable with the HDI components and ∈ the aversion factor of gen-
der inequality, ranging from zero to infinity, value 1 excepted. If 0 is taken for ∈, the GDI is equal
to the HDI, given small discrepancies due to the use of male and female population weighting. The
higher the aversion factor, the more the reducing effect of inequality in the penalty function.

The values for 1995 are analyzed to determine whether the GDI has an additional value when
compared to the HDI. The analyses presented in Figure 6.4, show a very high correlation between
the HDI and the GDI (R2 = 0.985). Only small differences between the HDI and GDI are
observed in Saudi Arabia, Oman and Iraq.

The HDI and GDI show only one dimension of human development, namely, the capabilities of
people. Another dimension is how these capabilities are used to take advantage of opportunities in
life. The gender empowerment measure (GEM) concerns the participation of men and women in
economic and political life, and decision-making. Analyses show this index to provides a deviating
pattern when compared to the HDI values. Especially at higher levels of human development, the
GEM is more distinctive and may provide a more detailed picture of gender inequities (see Figure
6.5). Although this index could have a surplus value, due to absence of political and detailed eco-
nomic processes in PHOENIX, this index can not be applied and will therefore not be discussed
any further.
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6.2.4 Human poverty index (HPI) 

The definition of the new indicator human poverty index (HPI) is presented in the UNDP’s
‘Human Development Report 1997’ (1997). This indicator represents a further refinement of the
human development index (HDI) by adding new variables and using another way of constructing
the overall HPI. The HPI focuses on a broader and more representative set of variables than the
HDI and is supposed to be a measure of population affected by three key deprivations:

HPI1 A short life, represented by the percentage of people expected to die before the age of 40;
HPI 2 Lack of basic education, measured by the percentage of adults who are illiterate;
HPI 3 Lack of access to public and private resources, consisting of the following three compo-

nents: percentage without access to health services, percentage without access to safe
drinking water and the percentage of malnourished children under five. 

The equation to calculate the HPI is:

(6.5)

where HPI is the human poverty index, and HPI 1, HPI 2 and HPI 3 are the components described
above. The HPI goes in the opposite direction compared to the previous indicators; the lower the
value, the less poverty.

This definition of HPI has been worked out for 77 countries, ranging from 3.3% for Trinidad and
Tobago to 62% in Niger. Most values of the rest of the 174 countries are below 3.3%. This defini-
tion of measuring poverty is only distinctive for developing countries. However, poverty and dep-
rivation are not only a problem of the developing countries. More than 100 million people have
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an income below 50% of the median personal disposable income in OECD countries. Other fac-
tors of deprivation mentioned by the UNDP are unemployment, especially among youth, the
homeless and those who will probably not survive beyond the age of 60. To capture the dimen-
sions of deprivation, an adapted version of HPI has been introduced. This new formulation is
called the HPI-2; the definition given by equation 6.5 is also referred to as HPI-1. The associated
criteria for valuating the dimensions of the HPI-2 are the percentages of those not expected to sur-
vive to age 60, of the functionally illiterate, of those having an income below 50% of the median
personal disposable income and, finally, social exclusion, measured by the percentage of those
unemployed longer than 12 months.

A comparison of the HDI and the HPI-1 shows some remarkable differences in development for
some individual countries. For example, China en Egypt have similar levels of overall development
but the HPI-1 of China is only 17%, while that for Egypt is 34% (UNDP, 1998). However, if the
values of the HDI and HPI-1 are analyzed more thoroughly, the additional value of the HPI is
limited. Cross-country analyses of the 1995 values of both indicators show a high correlation
between the HDI and HPI-1 (see Figure 6.6). The HPI-2 is calculated for only 17 countries, with
HDI values ranging from 0.922 (Italy) to 0.96 (Canada). No correlation is found for this limited
number of countries.

6.2.5 Socio-economic status (SES)

The HDI, GDI and HPI are useful for inter-country comparisons, but they indicate only the level
of development or poverty of a country and cannot be used to distinguish subpopulations.
Nevertheless, a classification of subpopulations based on social and economic aspects of individu-
als is often used for analyses of health outcomes. The characterization of people on the basis of
social class or socio-economic status (SES) is a classification of ‘a person’s location within the eco-
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nomic and occupational strata of society’ (Najman, 1993, p. 158). An individual’s socio-economic
status can be indicated using income and other social markers, like education, occupation and res-
idence. These basic indicators are similar to the components of the HDI, except for longevity.
However, there are differences between these two. Firstly, the SES classification is based on attrib-
utes of an individual, while the HDI reflects population averages. And secondly, based on the SES,
people can be classified and subdivided contrary to the HDI, which provides an average value
between 0 and 1. The classification has been more useful in distinguishing the population in the
high and low SES exposure categories than employing a proximate like the HDI.

6.3 INDICATORS REVISITED

The list of indicators can probably be endlessly extended with all kinds of other indicators and
indices. However, the most relevant indicators and indices for population and development will be
considered and discussed using the ones described above.

Although the terms indicator and index in the description of existing indicators are often mixed
up and considered to be interchangeable, an attempt to clearly distinguish them will be made. An
indicator is defined as a measurable quantity like population and income. An index is defined as a
multi-dimensional composite made from a set of indicators. The dimensions of an index can be
valued differently and thus have a weighted contribution to the value of that particular index. To
overcome these misunderstandings ‘indicator framework’ is used for all sets of indicators and
indices. To arrive at an indicator-framework for PHOENIX that serves to monitor the most
important demographic characteristics and changes, the following pitfalls have to be avoided
(Meadows, 1998): 

• Overaggregation causing loss of too much information on the underlying processes or not rep-
resenting it adequately. For example an average income as used in the HDI covers up income
inequality.

• The selection of indicators is often focussed on what is measurable rather than what is impor-
tant. Gender-inequalities are important but not properly reflected by the GDI since the addi-
tional value of the GDI compared to the HDI turned out to be rather limited.

• Incompleteness and overconfidence. Indicator frameworks are only a reflection of a system, not
the real system. The UNDP claims that the HPI results in a percentage suffering from poverty;
however it is only a mathematical composite of three components closely associated with
poverty

• Some variables are only derivatives of the process for monitoring. Fertility rates are not exclu-
sively determined by the availability of family planning.

The next step involves the selection of criteria a variable should meet to be included in the frame-
work. Clear in value and contents, relevant in policy context, sufficient, sensitive to changes, hier-
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archical, appropriate in scale, complementary instead of redundant, feasible to measure and com-
parability are criteria that are often used. Nevertheless, only a few of these criteria are suitable for
operationalization purposes. As a matter of fact, fulfilling some criteria can only be verified after
implementation, contrary to a priori imposed prescriptions. The loss of information due to over-
aggregation should first be quantified and put in the right perspective before judgement can be
passed. This loss of information can be analyzed by combining indicator frameworks with simula-
tion models.

6.4 INTERLINKAGE OF INDICATORS WITH SIMULATION MODELS

The relation between indicator-frameworks and simulation models is two-sided (Rotmans, 1997).
On the one hand, the existing selections of variables included in the framework probably represent
the most relevant questions policy makers and analysts would like to address. The inclusion of
these variables in simulation models will in this manner promote the communication between
modellers and policy makers and analysts (Rotmans, 1997). However, application of an existing
indicator-framework will be restricted by the feasibility of translating existing issues into quantita-
tive model terms. On the other hand, the usage of an indicator-framework linked to a simulation
model will provide an instrument to analyze the relevance and sensitivity of existing indicators and
indices. In this section, the interlinkage of indicators and indices with models is explored in the
context of PHOENIX. First, an overall hierarchical indicator-framework is presented to structure
and position the components of existing indicators. Secondly, an indicator-framework is present-
ed, which is directly derived from PHOENIX.

6.4.1 Hierarchical indicator-framework

In order to analyze the indicator definitions they will have to be included in an overall framework
of indicators. Such a model-based framework consists of a hierarchical structure representing the
underlying simulation model at different levels of aggregation. The hierarchical indicator frame-
work has three dimensions: vertical, horizontal and aggregation. The PSIR structure can be used
as an organizational principle for the development of the indicator framework. With the PSIR
structure, the subsystem’s cause−effect chains are closed by linkage of the four subsystems:
Pressure-State-Impact-Response, resulting in vertical integration. By structuring the indicators in
the same way, the vertical integration of the indicator framework is safeguarded, thus forming the
first dimension. The application of the PSIR structure for the total subsystem provides a compari-
son of the overall Pressure, State, Impact and Response indicators for the whole system. This is
referred to as horizontal integration, the second dimension. Besides these two dimensions, a third
dimension: the aggregation level, is also included. This dimension is characterized by the distinc-
tion of various aggregation levels within each branch of the framework. At the lowest level of this
framework, the absolute indicators, consisting of observable and measurable variables, are included
(e.g. the size of the population or income). The third-lowest level contains relative indicators
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obtained from absolute indicators (e.g. income per capita). To get to the next level, the aggregated
index, further aggregation is required. At this level, the index is exclusively used and is the multi-
dimensional composite of two or more weighted relative indicators. This same procedure can be
applied to the different indices to arrive at the top-level index. This last step comprises the defini-
tion of an overall index of the highest level (see Figure 6.7).

6.4.2 Indicator framework for PHOENIX

The implementation of the hierarchical framework in the PHOENIX model is partly based on the
preceding modelling in the scope of the TARGETS1.0 population and health module (Rotmans,
1997). The approach in PHOENIX differs in the omission of health indicators like morbidity lev-
els and disease-specific deaths. On the other hand, several improvements and additions have been
made which result in a more consistent and balanced framework. One of the omissions concern-
ing the TARGETS1.0 application is the lacking of a response component, which will be included
in the PHOENIX indicator framework.

The PHOENIX indicator framework has the three dimensions mentioned above. The first dimen-
sion is directly derived from the PSIR description of the subsystems. For the second dimension,
the various indicators of the subsystem are clustered. For example, the Pressure indicators of the
fertility, population and mortality subsystem are clustered. The structure of absolute and relative
indicators, and aggregate and top indices forms the third dimension. This aggregation dimension
is applied even though it has some apparent inconsistencies. For example, life expectancy is includ-
ed in the impact variables but also serves as a proximate for the child mortality in the Fertility
Pressure variables. Due to the high abstraction level and the lack of a linkage with available obser-
vations, the last step to create the overall index is left out of the description and implementation.
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Figure 6.7 Hierarchical framework of indicators.



These three dimensions result in a hierarchical framework, which meets the most of the criteria.
The first dimension of PSIR assures the horizontal integration and thus the comparability. The
second guarantees a hierarchical structure, which makes the framework clear in value and content
and allows the choice of an aggregation level according to interest or knowledge. Applying the
framework to the simulation model will be used to evaluate whether the defined indicator frame-
work functions well in addressing the most important and relevant changes in the specific issues.
The proposed framework for PHOENIX is presented in the following tables.
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Table 6.2 Pressure Indicator Framework

Subsystem Absolute Indicator Relative Indicator Aggregate Index Top Index

Fertility Income (GDP*) GDP per capita Real GDP per capita
Literacy percentage Education Index HDI
Enrolment ratio
Mortality levels Life expectancy

Mortality Food production / Food per capita Malnutrition percentage
availability Resources index

No safe drinking 
water access

Income Percentage below Socio-economic status
poverty line
Literacy rate

GDP* GDP per capita
Health services per Effectiveness of health 
capita services

* Although income itself is measurable quantity, the number of dollars, rupias, rupees or euros which can be spent by an average
individual, income is mostly depicted by the gross domestic product. Although GDP is, in turn, an index - showing the value of a
country’s economic activity - it will be used as a proximate for income.

Table 6.3 State Indicator Framework

Subsystem Indicator Relative Indicator Aggregate Index Top Index

Population Population by sex Young dependency  Overall dependency 
and age ratio (< 15) ratio

Old dependency  
ratio (> 65)

Mortality Population by Relative risk on Average RR
exposure mortality by exposure 

category

Fertility Age at marriage Fraction of reproductive  
Months of postpartum life span lost
infecundability
Number of abortions Abortion rate
Number of women  CPR
using contraceptives



6.5 CONCLUSION

Indicators and indices play an important role in providing information on current developments.
The human development index (HDI) and the human poverty index (HPI) are examples of com-
monly used indices, which monitor a country’s progress in terms of human development. The def-
inition and use of indicators and indices are subject to discussion. The HDI and HPI are, due to
their high aggregation levels, selection of components and mathematical construction, subject to
criticism. In spite of this criticism, these indices are commonly used for monitoring and enable an
inter-country comparison of progress in human development. One way of dealing with the limita-
tions of indicators and indices is to include them in a hierarchical indicator framework. This pro-
vides a transparent and flexible method to analyze the relevance of indicators and indices.
Interlinking an indicator framework with simulation models like PHOENIX is two-sided. First, it
helps to structure the huge amount of output of a simulation model. Secondly, it enables analysis
of the relevance and sensitivity of existing indices. It can also be used to explore future aspects of,
and changes in, population and development issues.
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Table 6.4 Impact Indicator Framework

Subsystem Indicator Relative Indicator Aggregate Index Top Index

Population Total population Population growth

Mortality Number of deaths Mortality rates by LE
by cause exposure category Years of Life Lost (YLL)

Maternal/AIDS/Residual 
mortality rates
Base mortality rate

Population momentum
Fertility Births by sex ASFR TFR TFR/WTFR

Table 6.5 Response Indicator Framework

Subsystem Indicator Relative Indicator Aggregate Index Top Index

Fertility Total population Population growth Macro awareness 
GDP GDP growth
Contraceptive use Unmet need Micro awareness

Mortality Deaths by sex and age Preventable premature Avoidable loss of LE ALLE / health services
death by component (ALLE)

Total health services Health services 
per capita
Preventable premature 
death exposure




