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Executive summary
Population projections are empirically based calculations of the future size of the population under specified
assumptions about changes in the components of population growth of fertility, mortality and migration.
The method used to carry out these projections was the cohort-component method, which involves
independent projections of fertility, life expectancy and migration. The software used was ‘Rural-Urban
Projections’ (RUP), as part of ‘Demographic Analysis and Population Projection System’ (DAPPS), as
developed by the U.S. Census Bureau.
Population projections have direct applications in planning for allocation of basic resources among
functional age groups such as infants (health services and vaccinations), the school age population (schools
and teachers), young adults (housing and employment) and the elderly (social protection and health care).
Projections also provide a foundation for the distribution of resources between areas in relation to population
size, and determining the need or scope for investment by Municipality.
These population projections are based on the 2015 Population and Housing Census. The projections at the
national level, cover the period from 2015 to 2050, and at Municipality level cover the period 2015 to 2030.
Results are provided for each year of the projection period by age and sex. The projection results are
provided in detail in Excel spreadsheets, which are available on the General Directorate of Statistics website
at: http://www.statistics.gov.tl/category/publications/census-publications/
An important outcome of population projections is the generation of analysis of the effects of changing
fertility rates, life expectancy and net-migration rates on the size and age-sex composition of the population
and the social and economic consequences of these changes. The text in this report presents and analyses the
results of the projections using selected tables of demographic indicators and figures that facilitate and
clarify the analysis.
Fertility mortality data for the projections were obtained from analysis of the 2004, 2010 and 2015 Censuses
using indirect methods on past trends that help to propose future tendencies. Information from the United
Nations Population Division’s World Population Prospects (United Nations Population Division, 2015) were
also used to propose future tendencies and place the results into broader context.
National Level Projections
In the projections conducted at the national level, three scenarios were constructed based on assumptions
around changes in fertility rates in the future. They are referred to as the high, medium, and low fertility
scenarios. The medium scenario constitutes the most probable future fertility trend and rate of population
growth. The other two scenarios represent higher or lower fertility rates that represent plausible upper and
lower bounds of what may be reached in future, considering the characteristics of the Timor-Leste
population.
x
x
x

In the high fertility scenario, the Total Fertility Rate (TFR) will decline from 4.4 live births
per woman in 2015 to 3.0 live births per woman in 2050.
In the medium fertility scenario, the TFR will decline from 4.3 live births per woman in
2015 to 2.5 live births per woman in 2050.
In the low fertility scenario, the TFR will decline from 4.3 live births per woman in 2015 to
2.0 live births per woman in 2050.
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Analytical techniques applied to 2010 and 2015 Census data were used to propose a rate and pattern for
future international migration by age, sex and Municipality and an assumption made through analytical
techniques and examination of the 2015 revision of the United Nations Population Division’s World
Population Prospects (United Nations Population Division, 2015) estimates for international migration.
All projections start with an initial or base population. The population enumerated in the 2015 Census was
adjusted for age misreporting and under-enumeration to define the base population.
After preparing the inputs (fertility, life expectancy, net migration counts and the base population), the
national population was projected by age and sex for the three scenarios. From a base of 1.2 million in 2015,
in only five years the population is projected to increase to approximately 1.3 million (with a range of
10,000 between the high and low scenarios). In 2030, the medium scenario will reach just below 1.5 million
people, with a range between the high and low scenarios of approximately 90 thousand people. By 2050, the
medium scenario population will increase by a further 370 thousand people to 1.85 million and there will be
a range between the high and low scenarios of approximately 380 thousand people. Compared with 2015, in
the high fertility scenario, the population will almost double in size by 2050, whereas in the medium
scenario the population will increase by just over one-half and in the low fertility scenario the population
will increase by two-fifths of the 2015 population.
Even although fertility is declining in all scenarios, due to high fertility rates in the recent past, Timor-Leste
will continue to experience population growth through momentum, because children born in the past enter
the adult population. In fact, the proportion of women of reproductive age will actually increase. Thus,
between 2015 and 2030, population momentum will increase the population by 36 per cent of the 2015
population size. Across the period, the proportion of growth attributable to momentum will be 65 per cent
for the medium projection scenario, with (above replacement level) fertility, life expectancy improvement
and net international migration contributing only 35 per cent of growth.
Population momentum is inevitable, and net international migration and improvements in life expectancy
will have less impact on Timor-Leste’s growth rate in comparison to fertility. Therefore, reducing fertility
rates by providing universal access to reproductive health services, including modern contraceptive methods,
can make the biggest contribution towards constraining population growth rates to more manageable levels.
This is demonstrated by comparing the proportional effect of population momentum under the high and low
fertility scenarios. Under the high fertility scenario, the proportional contribution of momentum is lower, at
50 per cent across the 2015 to 2030 period, with (above replacement level) fertility responsible for adding
the vast majority of an additional 422 thousand people to the population by 2030. By contrast, under the low
fertility scenario, the proportional contribution of momentum is 91 per cent by 2030 and only 9 per cent of
growth is due to demographic factors. Indeed, from 2032 onwards, the TFR in the leow scenario falls below
replacement level, so all growth will because of improvements in life expectancy (offset by the loss of five
thousand international migrants annually).
Reducing fertility impacts upon the proportional size of the child population. Thus, the projected changes in
the age structure are especially evident for the low fertility scenario, and to a lesser extent the medium
scenario. The least change can be observed for the high fertility scenario. This is demonstrated through
examining the child dependency ratio. The proportion of children to the working age population falls from
7:1 in 2015 to 3:1 by 2050 in the low fertility scenario as opposed to reaching 4:1 in the medium fertility
scenario and almost 5:1 in the high fertility scenario.
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Greater change in age structure will generate higher potential for a ‘demographic dividend’. This occurs
when the proportion of the young population shrinks and the proportion of the working age population
increases. These changes can put Timor-Leste in a good position to grow the economy, but only if the right
investments are made in young people’s health and education. To take advantage of this dividend, we as the
Government must also plan for creation of adequate job opportunities matched to the skillsets of the cohorts
of young people entering the labour force. In the low fertility scenario this needs to occur by the 2029, and in
the medium fertility scenario, by 2034.
In the high scenario, opportunity will not arrive until 2049 and the continued absolute growth of the
population through fertility will posit serious challenges to the scale of the dividend (because larger numbers
of children will still need to be supported by the working age population). Only rapid and substantial fertility
decline will allow the country to benefit from a demographic dividend commencing around 2030.
Despite fertility reduction, in all three scenarios, population momentum will inevitably cause substantial
expansion of the working age population. This will impose huge challenges on the capacity of the economy
to create enough jobs to absorb the growing numbers of young people entering the labour force. The
government needs to devise ways to absorb such growth. Fortunately, reduced fertility can free up scarce
public and private resources to make such development easier for both our Government and Timor-Leste’s
families to manage. These projections provide all of Government and other development partners with the
tools to develop strategies to manage Timor-Leste’s population expansion.
Municipality Level Projections
Population projections were also developed for the Municipalities to provide the necessary data to plan
interventions at this level. One set of projections were produced for the period 2015 to 2030. It is the usual
practice to produce one set of projections at sub-national level for a shorter time frame than at the national
level because of the higher degree of uncertainty (mainly due to migration) as compared to the national
level.
The base population utilized for the Municipalities was adjusted by reconciling the combined Municipality
populations measured in the 2015 Census to the national base population used in the national projections.
For each year between 2016 to 2030, each Municipality’s projected population was reconciled with the
output of the national medium fertility scenario projected population for that year. This means that the
Municipality populations were modified to ‘force’ their sum to equal the medium scenario projected
population (by age groups and sex) for each year. Similar adjustments were made to the projection
derivatives (births and deaths) for each Municipality.
All Municipalities will experience a population increase across the projection period. However, there are
substantial differences in the rate of growth caused by a combination of different fertility and migration rates
across Timor-Leste and through time (life expectancy improvement has less of an impact). All
Municipalities will continue to lose population to Dili through internal migration (a constant set of migration
flows is assumed over the projection period). It is important to note that across the projection period,
combined international and internal migration rates are projected to be higher from Municipalities furthest
from, or less well connected with, Dili, and projected to be lowest for Municipalities adjacent to Dili.
Oecusse is an exception to this pattern.
Population growth in Dili is projected to continue to be substantial until 2030. Fertility (either through
momentum or above replacement level growth) will on average be more important than migration as a
v

determinant of population growth in Dili. However, migration is the main reason expansion of the
population of Dili is at a much higher rate than the national average. The projected increase in the size of the
population of Dili and particularly the substantial growth of the working age population will present a
particular planning challenge for the Government in terms of supply of job opportunities. The growth of the
child dependent population will pose financial challenges for families and developmental challenges for the
Government, and the expansion of the elderly dependent population will also increase social protection
needs. We as a Government should develop strategies that reduce push and the pull factors that underpin the
sustained flows of migration to Dili.
It is critically important that we as the Government develop Municipality-specific strategies that can address
differential rates of growth and the combinations of fertility and mortality change that underpin the growth
rate. For example, in remoter Municipalities such as Lautem and Viqueque, the focus should be geared
towards developing local infrastructure, services, sustainable agricultural systems, and a diversified
economy so that lower proportions of the population need to migrate to Dili for education and work
opportunities. Through such regional development, the growth rate of Dili can also be reduced to more
manageable levels than observed in the Dili projection.
Conclusions
We as a Government should not wait to act. The time to prepare for opening of the ‘window of opportunity’
for the demographic dividend commencing is now, because we need to start to invest in the cohorts who are
currently children or have yet to be born and who will enter the working age population when the window of
opportunity is opening. We as a Government should ensure that all children have their births registered and
receive a birth certificate. This strategy will facilitate development of a population register for local planning
purposes around health, education and other services. The whole of Government should utilize the
subnational population projections for their local planning strategies.
The Sustainable Development Goals (SDG) framework offers a mechanism within which to make these
preparations. The Government should focus on:
x

SDG 3 (good health and wellbeing) to ensure that all women have their reproductive health needs
met and all children and young people are healthy;

x

SDG 4 (quality education) to ensure that all children and young people are well educated;

x

SDG 5 (gender equality) to ensure that all women and girls are empowered and reach their full
potential;

x

SDG 8 (decent work and economic growth), and SDG 9 (industry, innovation and infrastructure) to
make progress in creating employment for the expanding working age population.

The time to prepare for the opening of the ‘window of opportunity’ for the demographic dividend chimes
perfectly with SDG 2030 agenda.
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Chapter One
Introduction
1.1 Overview
Many countries have recognized that demographic variables and population dynamics need to be integrated
in all aspects of development planning. The first stage towards this effort is to produce reliable and timely
demographic indicators, then prepare population projections to provide reliable information on what is likely
to occur in the future, to know what to expect and, if possible, to highlight changes of importance to national
development. Considering this necessity, the General Directorate of Statistics (GDS) has prepared this
population projection report at the national level for the period 2015–2050 and at the Municipality level for
the period 2015–2050. The results are presented by age and sex for each year of the periods under
consideration.

1.2 Population projections at the national level
At the national level, like in most projection exercises, three scenarios were constructed based on hypotheses
regarding changes in fertility, life expectancy and migration. These hypotheses and scenarios are constructed
based on assumptions of how the rates are likely to behave in the future. They are labeled here as the high
fertility, medium fertility and low fertility scenarios. The medium fertility scenario is the most likely to occur
in the future. The other two represent maximum or minimum values that fertility rates may take in the future
considering the characteristics of the Timor-Leste population under study. The high and low scenarios are
calculated for their analytical value and to set an upper and lower limit within which population growth is
virtually certain to remain (Shryock and Siegel, 1976). The projected fertility range between the high and
low scenarios is one birth per woman in 2050.
x
x
x

Under the high fertility scenario, the Total Fertility Rate (TFR) will decline from
4.4 live births per woman in 2015 to 3.0 live births per woman in 2050.
Under the medium fertility scenario, the TFR will decline from 4.3 live births per
woman in 2015 to 2.5 live births per woman in 2050.
Under the low fertility scenario, the TFR will decline from 4.3 live births per
woman in 2015 to 2.0 live births per woman in 2050.

Analytical techniques applied to 2010 and 2015 Census data were used to propose a rate and pattern for
future international migration by age, sex and Municipality and an assumption made through analytical
methods and assessment of the 2015 revision of the United Nations Population Division’s World Population
Prospects estimates (United Nations, 2015). The net international migration rate has been set at -5,000
persons per annum for the duration of the projection period.
1.3 Population projections at the Municipality level
Population projections were also developed for the Municipalities so that data users have the necessary data
to plan interventions at this level. One set of projections were produced and reconciled against the national
medium fertility scenario population for each year of the projection (see section 2.3). It is the usual practice
to produce one set of sub-national projections only.
Both internal migration and international migration are factored into the projections at the Municipality
level. Annual net internal migration counts were based upon an average of population movements reported
1

in the 2015 Census as having occurred between the 2011 and 2015, by age and sex. Net international
migration counts were calculated as a pro-rata proportion of all net international migration for Timor-Leste
by age and sex and combined with the internal migration data to provides a single set of net migration counts
by age and sex for each Municipality.
1.4 Population projections and demographics
Population projections take advantage of two strong points of demography: the accurate recording of
demographic processes in many settings over a relatively long period of time and the momentum that links
demographic processes for one time-period with those of another (George, et al., 2004 and Smith, et al,
2001). In fact, because the future is intimately tied to the past, projections are usually based on observed past
trends of fertility, life expectancy and migration. Projections based on past conditions provide a forecast of
population change that are usually accurate enough to support good decision-making.
Population projections are constructed to provide an indication of the size, structure, and distribution of a
population if certain assumptions regarding fertility, life expectancy and migration occur. Projections should
not be considered as a forecast of the exact population size in the future, but demonstrate the direction of
travel if demographic changes occur as proposed in the scenarios. Therefore, a population projection is more
of a prospective exercise than a prediction (Romaniuc, 1990). Their key value is in giving planners the
necessary tools to make informed short, medium, and longer-term decisions around where, when and at what
level of magnitude future resource requirements will be required to ensure sustainable development.
1.5 Organization of the report
This thematic report consists of five additional chapters. Following this chapter, Chapter 2 provides the
assessment of data quality, definition, and concepts as well as the methods used for the population
projections are discussed. The estimates and projection of the components are outlined in Chapter 3. The
derivation of the base population is conveyed in Chapter 4, and Chapter 5 presents the results of the
projections and Chapter 6 constitutes a summary and set of conclusions.
Detailed tables (projections by single years of age, five-year age groups and special age groups and annual
and quinquennial demographic indicators) have been generated in Excel format for each of the three national
and 13 Municipality projections for ease of future use. The Excel tables are available to download from the
GDS website at:
http://www.statistics.gov.tl/category/publications/census-publications/
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Chapter Two
Methodology
2.1 Methodology
A cohort-component method was used to prepare the projections, both at national and at Municipality level.
This is the most commonly used technique for producing population projections by age and sex. It involves
independent projections based on three components of population change: fertility, life expectancy and
migration. Each five-year cohort from a base population (usually from the most recent census) is advanced
through time in five-year increments by adding births, subtracting deaths and accounting for net migration.
The method thus generates a projected population by sex and five-year age groups for the end of each
quinquennium of the projection period. The 2015 Census of Timor-Leste was adjusted according to several
considerations explained in Chapter 4. This adjusted population was projected up to the year 2050.
2.2 Data entry and analysis
The software ‘Rural-Urban Projections’ (RUP), developed by the U.S. Bureau of the Census is the
population projections component of the larger package called ‘Data Analysis and Population Projection
System’ (DAPPS) (from here-on referred to as RUP/DAPPS). This software was used to produce the
projections (see Arriaga and Associates, 1994). The advantage of RUP is that it also projects the population
by single years of age. This feature allows obtaining data for special age groups that do not fall into
conventional five-year age groups. It also enables the tracking of population cohorts that may be smaller or
larger than the surrounding cohorts due to past demographic events. In addition, the projection is performed
year by year. This feature makes it possible to enter information on demographic events for a particular year
without forcing the effect over a five-year period. It also provides planners with estimates for each year
without having to interpolate between data for surrounding years. Input data for the population and
components can be provided in either single years or five-year age groups. The age grouping of each item is
independent, so it is possible to input five-year data for some items and single-year data for others. The
program converts all data to single years of age before performing the projection.
2.3 Municipality projections adjustment
The cohort-component method and the software RUP/DAPPS were also used for projecting the population
in each Municipality. A ‘top-down’ approach was adopted whereby the national population medium fertility
scenario was projected before the Municipalities were projected. The top-down approach is more frequently
used because it is considered that the components at the national level are more reliable than those at the
sub-national level (George, et al., 2004). However, there are always some discrepancies between the total
population and the sum of the projections of the sub-national parts, since they are projected independently.
Therefore, it is necessary to adjust the sub-national projections to assure that the differences are removed to
derive a final consistent set of projections. This involves ‘forcing’ the sub-national totals to sum-up to the
national totals for each year of the projection period. In the case of the Municipalities and the medium
projection scenario, the differences observed were small, rising from zero in 2015 to only 1.4 per cent at the
end of the 15-year projection period. A method of pro-rata adjustment by Municipality, age and sex was
thereafter applied to achieve a match between the sum of the Municipalities by single year of age and sex
and the national medium scenario for each year of the projection period.
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Chapter Three
The Estimates and Projection of the Components
3.1 Overview
As in most developing countries, the vital registration system provides quite limited information on births
and deaths in Timor-Leste. Hence fertility rates and life expectancy estimates needed for the projection were
obtained from analysis of the 2004, 2010 and 2015 Censuses (GDS, 2018a; 2018b). During the past 50
years, demographers have developed reliable methods for estimating fertility rates and life expectancy from
census data. These so called indirect methods not only allow obtaining cross-sectional measures, but also
past trends that help to propose future tendencies. Information from the 2003, 2009–10 and 2016
Demographic and Health Surveys (DHS) and the 2003 Multiple Indicator Cluster Survey (MICS) were also
used to evaluate past component trends. In addition, information from the United Nations Population
Division’s World Population Prospects 2015 revision was used to propose future tendencies.
3.2 Fertility estimates and their projection at the national level
In the cohort component method, the measure of fertility used is the Total Fertility Rate (TFR). The TFR is
the total number of live births a women currently of reproductive age (between ages 15 and 49 years) is
likely to have throughout her reproductive lifetime based on current age specific birth rates (Haupt and
Kane, 2004). Table 1 shows fertility trends from 1996 to 2015 according to seven data sources: the 2004,
2010 and 2015 Censuses, the 2003 MICS and the 2003, 2009–10 and 2016 DHSs.
Table 1: Total Fertility Rates (TFR) from multiple sources, Timor-Leste, 1996 to 2015
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Fertility was recently very high in Timor-Leste, one of the highest in the world. However, fluctuation can be
observed during the past two decades. Despite being from different sources, the trend is quite clear as
revealed by Figure 1. Fertility experienced an increase during the end of the 1990s and a subsequent decline
in the 2000s and 2010s.
Figure 1: Total Fertility Rates (TFR) from multiple sources, Timor-Leste, 1996 to 2015

Figure 2 shows the same information as Figure 1, but this time a trend line was introduced (second degree
polynomial) to evaluate the trend more clearly.
Figure 2: Total Fertility Rates (TFR) from multiple sources and trend line, Timor-Leste, 1996 to
2015

It is likely that these fluctuations are related to the political instability that the country experienced before
and after its independence in 2002 leading into a long-term fertility decline as reproductive patterns shift
towards smaller family sizes. Access to reproductive health services may also have contributed since modern
5

contraceptives are currently being used by almost one in four married women (2016 DHS REF).
Considering the trend of rapidly declining fertility since the early 2000s, the experience of other countries,
and the trajectory for fertility decline proposed by the United Nations Population Division in the 2015
revision of World Population Prospects (United Nations, 2015) it is assumed that under the medium fertility
scenario, fertility will decrease from 4.3 live births per woman in 2015 to 2.5 in 2050. In the high fertility
scenario, it is assumed that fertility will reach 3.0 live births per woman in 2050 and in low fertility scenario,
it is assumed that fertility will reach 2.0 live births per woman in 2050.
Table 2 shows four estimates of TFR during the period 2004 to 2015. These estimates were computed with
the own children method using 2010 Census data (see National Statistic Directorate, 2012b). They cover the
period of fertility decline in Timor-Leste. The table also includes the TFR assumed in the three scenarios for
the end of the projection period.
Table 2: Estimated (2004–2015) and Projected (2050) TFR according to three scenarios,
Timor-Leste

Table 3 includes four estimates of TFR during the period 2004 to 2015 and TFRs for each quinquennium of
the three projection scenarios.
Table 3: Estimated (2005–2013) and projected (2015–2050) TFRs according to three
scenarios, Timor-Leste
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Figure 3 shows four census based estimates of TFR (purple blocks) for the period 2004 to 2015 and the
curves for TFR decline through the three fertility projection scenarios. The fertility decline curves were
derived by applying 2010 and 2015 Census fertility estimates within the U.S. Census Bureau Population
Analysis System (PAS) spreadsheet ‘TFRLGST’. This spreadsheet extrapolates TFR by applying a logistic
function between upper and lower TFR asymptotes (boundaries).
Figure 3: Estimated (2005–2013) and projected (2015–2050) TFRs according to three
scenarios, Timor-Leste



The projection of fertility also involves proposing a future trend for age-specific fertility rates (ASFR) and
incorporating these into each projection scenario. The Census ASFR age pattern was retained as a starting
point and the United Nations Population Division age pattern for ‘Asia’ (as derived from the World
Population Prospects 2015 Revision dataset; United Nations, 2015) was chosen as the target ASFR for 2050.
This decision was made for consistency with the 2010 projection methods, and because the shape of the
ASFR age distribution for Timor-Leste suggests that the Asian pattern is the most appropriate to use in the
projections. The age pattern of fertility for ‘Asia’ from the World Population Prospects low medium and
high variant projection outcomes for 2045–50 are presented in Table 4. This pattern was transformed to an
Asian ASFR age structure for the corresponding TFR for each of the three scenarios and assigned to the end
of the projection period. A process of iterative adjustment was applied until the target TFR was reached (to
three decimal places).
The projection software RUP/DAPPS interpolates between the observed ASFR for the 2011–2015 (2013)
fertility estimate and the Asian ASFR age structure for the TFR for each of the three scenarios at the end of
the projection period. In Table 4, a direct comparison between the World Population Prospects (WPP) 2045–
50 low and medium Variant ‘Asian’ age structure data and the 2050 adjusted and projected low and medium
scenario data clearly illustrates the effect of the adjustment i.e. the structures are practically identical.
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Table 4: Age Specific Fertility Rates (ASFRs), observed (2013), WPP 2045–50 adjustment age
structure and projected ASFRs (2050), Timor-Leste

Figure 4 shows the relative distribution of ASFRs corresponding to the observed 2015 Census data (2013)
and adjusted and projected data for the 2050 medium fertility scenario. The observed data has higher fertility
at all ages. The ASFR rises sharply to peak at age group 25–29. The decline in fertility into the older age
groups is shallower, due to high rates of child bearing in the older age groups. The 2050 shape has a
shallower increase in fertility for women in their early 20s, and fertility is concentrated between ages 25 to
29. For women in their 30s and particularly their 40s, child bearing is absolutely and relatively much less
prevalent as compared to the Timor-Leste structure from the 2015 Census.
Figure 4: ASFRs, 2015 Census observed data (2013) and medium fertility scenario adjusted
and projected data (2050), Timor-Leste
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3.3 Fertility estimates and their projection at the Municipality level
The synthetic parity method was used to estimate TFRs for the Municipalities for the period 2010–14,
centred upon the year 2012. As for the national level, the PAS spreadsheet ‘TFRLGST’ was used to project
fertility. The decline in TFRs for the Municipalities corresponds approximately to the national level medium
fertility scenario. The results are presented in Table 5.
Table 5: Projection of TFRs by Municipalities, 2013 to 2030

As no Municipality level ASFRs were available for use, the age structure of ASFRs for the Municipalities
were modelled on the observed age structure from the 2015 Census for 2011–15 (2013), as presented in
Table 4 and Figure 4. As for the national projections, the United Nations Population Division age pattern for
Asia (as derived from the World Population Prospects 2015 Revision dataset; United Nations, 2015) was
chosen as the target ASFR for 2030. As for the national projections, the same adjustment techniques were
applied through a process of iterative adjustment until the target TFR was reached (to three decimal places).
In contrast to the national methodology, for the Municipality projections, both the start and end ASFR age
structures had to be developed. The ASFRs used as inputs for the projections (2015) are outlined in Table 6.
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These tools were utilized on the Municipality projection outputs, and adjusted quinquennial TFRs are included in Table 35 for each Municipality.

TFR-GFR – this spreadsheet can estimate TFR from projection outputs including the Crude Birth Rate and;
ADJASFR– this spreadsheet can adjust a model ASFR (in this case the WPP Asian age structure) to reproduce a desired number of births (a projection
output).

As outlined in subsection 2.4, adjustments to each year of the Municipality projections were required because there are always discrepancies between
the total population and the sum of the projections of the sub-national parts, since they are projected independently. This adjustment also applies to
other projection outputs including births. The U.S. Census Bureau has provided two spreadsheets within the Population Analysis System which can be
used to derive TFRs and ASFRs from adjusted projection outputs:

Table 6: Projection of ASFRs by Municipality, 2012 and 2030

3.4 Life expectancy estimates and their projection at the national level
The cohort-component projection method requires a life table for the beginning of the projection period. A
life table is a tabular display of several related mortality measures or functions by age groups. The most
important functions for projection purposes are the probability of dying at each age, the probability of
surviving at each age and life expectancy.
The national projections used a life table prepared for the mortality thematic report based on the 2015
Census (GDS, 2018b). The male life table is displayed in Table 7 and the female life table is displayed in
Table 8.
Table 7: Male Life Table, Timor-Leste, 2013
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Table 8: Female Life Table, Timor-Leste, 2013

Life expectancy is the average number of additional years that a person could expect to live, if current
mortality trends were to continue for the rest of that person’s life. The most used measure is life expectancy
at birth (Haupt and Kane, 2004). Tables 7 and 8 illustrate that life expectancy at birth was 63.64 years for
males and 66.17 years for females in 2013. For comparison, the life expectancies at birth for 2002 from the
2004 Census data were 57.4 years for males and 58.9 years for females and 2008–09 data from the 2010
Census data were 58.72 years for males and 60.35 years for females.
Figure 5 illustrates that by 2013, males were living more than six years longer and females were living more
than seven years longer than they were in 2002. Between 2002 and 2008–09, male life expectancy increased
by only 1.3 years, and female life expectancy by only 1.5 years. By contrast, between 2008–09 and 2013,
male life expectancy rose by almost five years and female life expectancy rose by almost six years,
demonstrating that life expectancy improvement is gathering pace. Indeed, life expectancy gained almost
one year per annum between 2008–09 and 2013, whereas between 2002 and 2008–09, the annual rate of
increase was less than one year in five years. It is implausible to assume that the high rates of increase in life
expectancy experienced between 2008–09 and 2013 (close to one year of improvement per annum) will
continue across the duration of the projection period.
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Figure 5: Improvement in life expectancy between the 2004 and 2010 Censuses (blue) and
between the 2010 and 2015 Censuses (red), Timor-Leste

For the starting point of the three national projection scenarios, estimates of life expectancy at birth for 2013
from the 2015 Census were used. The PAS spreadsheet ‘E0PRJ2’ was used to project male and female life
expectancy. This spreadsheet extrapolates life expectancy by applying a logistic function between upper and
lower life expectancy asymptotes. The results of this exercise are presented in Table 9.
Table 9: Estimated and projected life expectancy at birth, males and females, Timor-Leste,
2013 to 2050

In order to assess the results of this exercise, the pattern of improvement in life expectancies in World
Population Prospects 2015 Revision (United Nations, 2015), and the 2010 projections were examined for
comparison. Table 10 illustrates that the results for 2050 are very close to the 2045–50 World Population
Prospects projection results and the ‘Optimistic’ 2010 projections for Timor-Leste (which, in keeping with
the 2015 medium fertility scenario, also have a final TFR of 2.5).
Table 10: Comparisons of projected life expectancy, Timor-Leste, 2050
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3.5 Life expectancy estimates and their projection at the Municipality level
Life expectancy estimates for males and females were produced for each Municipality for 2013 for the 2015
Census thematic report on mortality (GDS, 2018b). As for the national projections, the PAS spreadsheet
‘E0PRJ2’ was used to project male and female life expectancy. These life expectancies were used in the
projections. Tables 11 and 12 display the probability of dying by sex from the derived life tables.
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Table 11: Male probability of dying by Municipality, 2013
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Table 12: Female probability of dying by Municipality, 2013
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The next step was to produce a life table for each quinquennium of the projection period (2015, 2020, 2025
and 2030) for each of the Municipalities. The United Nations Population Division has developed a software
package for demographic measurement in developing countries with a special emphasis on mortality
measurement called ‘MortPak’. The package includes an application called ‘MATCH’ which calculates
male and female life expectancy utilising a life expectancy estimate and a model life table pattern. The
‘United Nations General’ model life table pattern was used and the derived life tables included in the
projections. Table 13 presents derived life expectancy by sex for 2013, 2015, 2020, 2025 and 2030.
Table 13: Projection of life expectancy at birth by sex and Municipality, 2008 to 2030
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3.6 Estimates and projections for internal migration
The source of data on internal migration for the Municipality projections was the 2015 Census, which
provided information on past and present residence by Municipality. The patterns of migration that took
place over the five years preceding the 2015 Census were utilised to derive average annual net migration
data for each Municipality. Tables 14 and 15 present reported annual net migration by age and sex and
Municipality for the period 2011–2015 expressed in terms of the absolute number of migrants. A positive
value indicates that in-migrants exceed out-migrants and a negative sign indicates that out-migrants exceed
in-migrants.
According to 2015 Census data, all Municipalities lost population to Dili between 2011 and 2015.
Comparison with the 2010 Census data illustrates that the migration pattern has remained generally similar
since 2005. However, most municipalities have seen a decline in out-migrant numbers during the 2011–2015
inter-censal period as opposed to the 2005–2010 inter-censal period and the number of migrants to Dili has
decreased from 6,075 per annum between 2005–2010 to 5,607 per annum between 2011–2015. The
previous round of projections had projected an increase in internal migration across the projection period.
However, since the reverse has occurred it has been assumed that internal migration has stabilized at a lower
level. Therefore, the data in Tables 14 and 15 have been utilized as the net migration input for each year of
the
duration of the projections from 2015 to 2030.
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Table 15: Annual internal female migrants by age and Municipality, 2015 to 2030

Table 14: Annual internal male migrants by age and Municipality, 2015 to 2030

3.7 Estimate for international migration and projection strategy
Duration of residence data is collected on international migrants living in Timor-Leste down to the lowest
geographical level. Questions were added to the 2015 Census about household members living overseas.
However, date of departure data were not collected. This means that international migration can only be
estimated by indirect methods. For this purpose, the PAS workbook ‘LTCSRMIG’ was utilized to estimate
net international migration using the 2010 and 2015 Census population data and inter-censal life table and
fertility data. The net migration results gave an impression of the shape and scale of international migration.
Outliers were removed, smoothing applied, and net migration after age 49 assumed at zero. The pattern is of
out-migration. See Figure 6.
Figure 6: Unsmoothed and smoothed annual net international migration by age and sex,
Timor-Leste, 2010 to 2015

The shape of the smoothed migration pattern is further illustrated in Figure 7. The smoothing method
assumes that equal numbers of boys and girls aged 0–14 migrate with their families. Thereafter the PAS
workbook ‘LTCSRMIG’ informs us that females have a greater propensity to remain in the country. Thus,
the number of female migrants falls from age 15, plateaus between age 25 and 44 and thereafter reaches zero
by age 50. On the other hand, ‘LTCSRMIG’ informs us that male emigrants increase in number and peak at
age-group 20–29 before declining. The ‘LTCSRMIG’ data illustrates that net migration after age 49 is
negligible and it was therefore determined that the smoothed profile would assume zero net migration for
ages 50 and over.
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Figure 7: Smoothed annual net international migration by age, Timor-Leste, 2010 to 2050

Net international migration was not included as an assumption in the 2010 Census, and therefore no
comparisons can be made. However, the United Nations Population Division World Population Prospects
2015 revision (United Nations, 2015) estimates a net loss of 10 thousand migrants per annum between 2015
and 2050. If we assume that net migration is zero after age 49, this would mean that almost 1 per cent of the
population aged 0–49 years leave the country annually. This seems high as it would remove approximately
350 thousand people from the population by 2050.
A more conservative assumed net migration number (-5,000 per annum, comprising -3,300 males and -1,700
females) has been adopted. The justification is confirmed since a value of 4,575 net migrants was obtained
using PAS workbook ‘LTCSRMIG’ after outliers were removed and net migration after age 49 assumed at
zero. As Timor-Leste may join ASEAN during the projection period, it is prudent to include an international
migration assumption in the projections. The assumption will remove approximately 115 thousand males
and 60 thousand females from the population by 2050. The net international migration assumption was
applied equally to all three national projection scenarios.
At the Municipality level, international migration was distributed on a proportional basis using information
from the 2015 Census on the number of former household residents (by sex) reported by household heads as
living overseas. This was considered to be the best proxy for propensity to migrate internationally by
Municipality and sex. Thereafter a Municipality net migration annual count (by sex) was estimated through
pro-rata distribution of the national data and finally, the age structure outlined in Figure 7 was applied by sex
in each Municipality.
Tables 16 and 17 present the international migration data used in the annual Municipality projections for
2015 to 2030.
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Table 16: Annual international male net migrants by age and Municipality, 2015 to 2030
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Table 17: Annual international female net migrants by age and Municipality, 2015 to 2030

24

Table 18: Annual male international and internal net migrants by age and Municipality, 2015 to 2030

3.8. Combined internal and international migration inputs
Tables 18 and 19 present the combined international and internal net migration figures for the Municipalities by age and sex.
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Table 19: Annual female international and internal net migrants by age and Municipality, 2015 to 2030

Chapter Four
The Base Population
The base population for the national projections uses the population enumerated in the 2015 Census. In
preparation for the projections, the census population had to be adjusted for age misreporting and for underenumeration. These issues were also addressed in preparing the base population for the 2010 projections.
Young children are frequently under-enumerated in censuses. Indeed, the 0–4 age group generally has the
highest level of under-counting in most countries. The PAS spreadsheet ‘BPE’ was used to address the
under-enumeration of young children. This spreadsheet utilizes the enumerated population, the sex ratio at
birth, and life table and fertility information from two or three points in time before the census. The
spreadsheet adjusts population under 10 years of age by sex. The adjustment increased the population under
5 years of age by 17,522 (10,370 boys and 7,152 girls). The adjustment made to the population aged 5–9
was an increase of 4,815 persons (4,221 boys and 594 girls).
The 2015 Census population exhibits under-enumeration in the population aged 55–59 and overenumeration in the population aged 65–69 for males and females. Over enumeration of the 60–64 population
was also an issue in the 2010 Census. However, this does not seem to be the case in the 2015 population.
The explanation given in the 2010 thematic report on projections for under-enumeration of the population
aged 55–59 and especially over-enumeration of the population aged 60–64 and 65–69 was that pensions are
available to all people over 60 years of age, and the lack of an operational civil registration system means
that many people do not have documented evidence of their age. Thus, the preference for ages older than 60
among people aged 55–59 is understandable (NSD and UNFPA, 2012).
The distortions were corrected with a statistical method based on population distribution by age, whereby,
the number of people decline as age increases because as cohorts age, they inevitable lose members because
of death. Usually the decline follows a linear pattern, but this is not the case in Timor-Leste. Figures 8 and 9
and Table 20 display the distribution of the population by age groups from 50–54 to 75–79. The population
55–59 is smaller than the population 50–54, and the population aged 65–69 is larger than the population
aged 60–64 or 55–59. The adjustment method for age groups 50–54 to 75–79 used regression lines fitted to
scatterplots (Figures 8 and 9).
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Figure 8: Male population, age groups 50–54 to 75–79, 2015 census, Timor-Leste

Figure 9: Female population, age groups 50–54 to 75–79, 2015 Census, Timor-Leste

Equations for the regression lines were used to adjust the male and female populations aged 55–59 and 65–
69. The equations are as follows:
Male
y = -520.35x + 44,934
Female
y = -448.44x + 40,247
The results are presented in Table 20. In contrast to the observed data, the smoothed data declines linearly as
age increases, providing a more plausible age distribution. Table 21 displays the unadjusted 2015 Census
population and the adjusted base population.
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Table 20: Adjustment of the population aged 55–59 and 65–69, 2015 Census, TimorLeste

Table 21: Unadjusted and adjusted 2015 Timor-Leste Census population
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Figures 10 and 11 display the population pyramids relating to the unadjusted 2015 Census population and
the adjusted base population respectively. The base axis of each pyramid is set at 100,000 males (left side)
and 100,000 females (right side) to facilitate direct comparison of the population structures.
Figure 10: Unadjusted 2015 Timor-Leste Census population


Figure 11: Adjusted 2015 Timor-Leste Census population

A comparison of Figures 10 and 11 clearly illustrates the effects of the adjustments made. The underreporting of children under 10 years of age (and especially children under five years of age) is clearly
evident in Figure 10. The utilization of the PAS spreadsheet ‘BPE’ has ensured that the pattern is more
plausible for a population where the TFR is still very high (4.7 in 2013). In Figure 11 the population aged 0–
4 is larger than the population aged 5–9, which in turn is larger than the population aged 10–14.
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The adjustments made to age groups 55–59 and 65–69 have also ensured that the age structure is more
plausible, with a linear decline into the older age groups.
An indent in age group 35–39 was not adjusted as this indent was visible in both the 2004 and 2010 Census
populations, for age groups 25–29 and 30–34 respectively. This indent was retained in the 2004 and 2010
base population adjustment exercises. The indent was retained previously because there is no evidence of a
problem of age misreporting. The explanation given in the 2010 population projections thematic report was
that it is likely that this irregular pattern is the result of a transitory fertility decline, emigration and
temporary increase in mortality caused by political and civil unrest associated with the Indonesian
occupation (NDS, 2012). For this reason, no adjustments were made to age group 35–39.
The base populations utilized for the Municipality projections were adjusted to match the national base
population by age and sex. A process of pro-rata adjustment was applied to ensure that the Municipality
base populations summed to the national base population. This involved assuming under-enumeration errors
were the same across all Municipalities since a lack of additional information meant it was not possible to
apply different adjustments for each Municipality.
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Chapter Five
Presentation of Results
5.1 National level projections
This chapter presents and analyses the results for the three national and the Municipality projections and also
examines the impact of population momentum on future population growth in Timor-Leste and Dili.
In 2015, the total population of Timor-Leste was 1.2 million. In the high fertility scenario, where TFR will
decline from 4.4 in 2015 to reach 3.0 live births per woman by 2050, the population will increase by almost
850 thousand to exceed 2 million by 2050 (Table 22). The more probable projection scenario is the medium
fertility scenario, which assumes that fertility will decrease at a faster rate and reach 2.5 live births per
woman by 2050. In this scenario, the population will reach 1.85 million by 2050, approximately 200
thousand less than the high scenario (Table 23). A less likely scenario is that fertility will decline even more
rapidly and reach replacement level in around 15 years from now, and then proceed to decline to only 2.0
live births per woman by 2050. In this scenario, the population will reach 1.67 million by 2050,
approximately 190 thousand less than the medium scenario (Table 24).
The annual exponential rate of population growth was 1.8 per cent in the high fertility scenario, and 1.7 per
cent for the medium and low scenarios at the start of the projection period. By 2030, in the high fertility
scenario, the rate of growth will have declined to 1.6 per cent and by 2050 it will have reached 1.4 per cent, a
decline of only 0.4 per cent in 35 years. The impact of faster fertility decline will mean that in the more
plausible median fertility scenario, the growth rate will decline by 0.4 per cent in only 15 years and will
reach 0.9 per cent by 2050, double the decline for the high fertility scenario. In the low scenario, an even
faster rate of fertility decline will mean that the growth rate will fall by 0.8 per cent by 2030 and by 1.2 per
cent by 2050 to reach only 0.5 per cent.
At its 2016 growth rate, the population of Timor-Leste would double in 40 years (by 2055). The rate of
growth for Timor-Leste in 2015 can be considered as high, exceeded only in Africa (2.55 per cent) and faster
than the global average of 1.18 per cent in 2010–15 according to the United Nations Population Division
(United Nations, 2015). Timor-Leste’s growth rate is faster than lower-middle income countries (1.48 per
cent) and much faster than South-East Asia, which was 1.2 per cent in 2010–15. Timor-Leste’s growth rate
is similar to the rate of growth in Pacific Melanesia (1.98 per cent).
The projected rate of growth for the medium fertility scenario in 2030 is closer to the United Nations
Population Division projected growth rate for lower-middle income countries in 2030 (1.14 per cent) and
2050 (0.77 per cent). It will be lower than Melanesia (1.58 per cent in 2030 and 1.08 per cent in 2050), but
continue to remain higher than South-East Asia (0.75 per cent in 2030 and 0.27 per cent in 2050) and the
global average (0.86 per cent in 2030 and 0.57 per cent in 2050). The low fertility scenario is slightly below
the world average in 2030 and 2050. The high fertility scenario would decline more slowly than the rate of
decline projected for Melanesian countries (United Nations, 2015).
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Table 22: Projected population and selected demographic indicators, high fertility scenario,
Timor-Leste, 2015 to 2050

ǥ
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Table 22: Projected population and selected demographic indicators, high fertility scenario,
Timor-Leste, 2015 to 2050
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Table 23: Projected population and selected demographic indicators, medium fertility
scenario, Timor-Leste, 2015 to 2050

ǥ
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Table 23: Projected population and selected demographic indicators, medium fertility
scenario, Timor-Leste, 2015 to 2050
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Table 24: Projected population and selected demographic indicators, low fertility scenario,
Timor-Leste, 2015 to 2050

ǥ
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Table 24: Projected population and selected demographic indicators, low fertility scenario,
Timor-Leste, 2015 to 2050
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Figure 12 illustrates that the differences between the three scenarios during the first 15 years of the
projection period are not very large. After 2030, the differences in population size widen until the end of the
projection The determinant of the divergence is the difference in the fertility rates assumed in each scenario.
Figure 12: Projected population for high, medium, and low fertility scenarios, Timor-Leste,
2015 to 2050

It is important to note that in spite of fertility decline in the medium fertility scenario, population growth will
be substantial during the projection period and the number of live births per year will decrease by only 910
(or 2.6 per cent) by 2050. The main determinant of the sustained number of births is population momentum.
This is the tendency for a population to continue growing even if fertility experiences a significant fall. Past
high fertility results in a population with a high proportion in the youngest ages, and births continue to
outnumber deaths as these young people move through their childbearing years (Rowland, 2003; Weeks,
2002).
An important concept to understand population momentum is replacement-level fertility (a TFR of 2.1 live
births per woman). Once replacement level fertility has been reached, birth will gradually reach equilibrium
with deaths (as the population ages) and, in the absence of immigration and emigration, a population
ultimately will stop growing and become stationary. It is notable in the medium fertility scenario that the
ratio of deaths to births increases from 27 deaths per 100 live births in 2015 to 35 by 2050. The low fertility
scenario assumes TFR will be below replacement level by 2032, but even so, the ratio of deaths to births will
only be 47 deaths per 100 live births by 2050.
The population momentum implicit in a population projection can be computed. The initial or base
population (2015) is projected with replacement-level fertility (a TFR of 2.14), constant life expectancy at
2015 levels (64.4 years for males and 67.1 years for females), and zero net international migration. In this
projection, the population grows only through intrinsic potential in its age composition. Table 25 shows the
results of this projection. Even with constant replacement-level fertility and constant mortality rates, the
population will continue growing during the 35 years of the projection period. From 2015 to 2050, the
population would expand by 35.5 per cent, which is the value of the population growth rate in 2050. Thus,
the potential for growth contained solely within the age composition of the population is 35.5 per cent. The
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difference between births and deaths corresponds to the natural increase of the population. The ratio of
deaths to births increased from 54 deaths per 100 live births in 2015 to reach 73 by 2050. Momentum will
continue, albeit with diminishing effect until the point of parity between births and deaths (a ratio of 100
equaling the point at which momentum would cease). This means that momentum will have an effect across
the projection period.
Table 25: Population momentum projection, Timor-Leste, 2015 to 2050
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In the medium fertility scenario, the population will increase from 1.2 million to 1.8 million by 2050. Table
26 illustrates that almost two-thirds (65 per cent) of this growth will be caused by momentum and just over
one third (35 per cent) is accounted for by excess fertility (above replacement level) and increasing life
expectancy, offset by the overseas migration of 5,000 persons each year. Also, the influence of a slower rate
of fertility decline is notable. In the high fertility scenario, 422 thousand additional people will be added to
the population by 2050 purely because of fertility exceeding replacement level. By contrast, in the low
fertility scenario, which reaches below replacement level fertility by 2032, only 40,559 additional people are
added to the population by 2050 as a result of demographic components and not momentum. It is worthy of
note that any increase in the population in the low scenario between 2033 and 2050 can be attributed to
increasing life expectancy.
Table 26: Calculation of growth due to momentum and the demographic components for high,
medium, and low fertility projection scenarios, Timor-Leste, 2050

The main point to be noted from this exercise is that population momentum will have a substantial effect
across the projection period. However, the effect of a decline in fertility to reach a TFR of 2.5 live births per
woman in the medium scenario, as opposed to a slower pace of decline to reach a TFR of 3.0 (high scenario)
will mean that almost 200 thousand fewer additional people are added to the population by 2050. Reducing
the fertility rate even further provides an even more profound constraining effect on population growth.
Changes in the distribution of the population by age and sex are as important as population numbers and
growth rates. Age and sex data are needed for planning of economic and social needs. For example, age is an
important variable in measuring the potential school population, the potential voting population, and
potential labour force (Smith, et. all, 2001). It is for this reason that population projections do not just project
the total population, but also the population by age groups and sex.
Tables 27, 28 and 29 present the population by age groups and sex for the years 2015, 2030 and 2050 for the
three projection scenarios, and Figures 13, 14 and 15 illustrate the changing structures using population
pyramids. The base axis of each pyramid is set at 150,000 males (left side) and 150,000 females (right side)
to facilitate direct comparison of the population structures between the three scenarios. The 2015 data is
presented in blue bars, the 2030 data in red bars, and the 205 data in black bars.
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Table 27: Projected population and selected demographic indicators, high fertility scenario, Timor-Leste, 2015, 2030, and 2050
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Table 28: Projected population and selected demographic indicators, medium fertility scenario, Timor-Leste, 2015, 2030, and
2050
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Table 29: Projected population and selected demographic indicators, low fertility scenario, Timor-Leste, 2015, 2030, and 2050

Figure 13: Superimposed population pyramids, high fertility scenario, Timor-Leste, 2015,
2030, and 2050

Figure 14: Superimposed population pyramids, medium fertility scenario, Timor-Leste, 2015,
2030, and 2050

Figure 15: Superimposed population pyramids, low fertility scenario, Timor-Leste, 2015,
2030, and 2050
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In Figures 13, 14 and 15, the 2015 age structure (blue bars) has the classic shape of a country with a high
fertility rate and low life expectancy: the base is wide due to the high numbers of live births per woman and
as age increases, each cohort is smaller than the preceding cohort due to high rates of mortality across the
life course, producing a pyramidal shape. However, by 2050 (black bars) the three pyramids clearly illustrate
the impact of different rates of fertility decline on the population structure. The structures in 2030 (red bars)
illustrate the transition between the 2015 and 2050 structures in the three scenarios.
In Figure 13, the high fertility scenario, the transition from the blue to black bars (2015 to 2050) is
characteristic of a population experiencing rapid growth. Of the three pyramids, this one has least evidence
of population structural change. The most notable change is that the bars have become wider because the
population has grown from the base upwards (through high fertility), and because increasing life expectancy
has meant that mortality has declined for all age groups across the population. There is some evidence of
greater expansion of the adult population.
In Figure 14 for the medium fertility scenario, which is the most plausible future scenario, the structural
changes are quite dissimilar for the child and adolescent population: there is virtually no notable increase in
the size of the black bars (2015) relative to the blue bars (2050), due to fertility decline to a rate of only 2.5
live births per woman. The shape between age group 0–4 and age 45–49 is no longer pyramidal in 2050, as
the size of the bars barely decreases with increasing age. Consequently, the size of the child population
relative to the adult population has decreased markedly in the medium projection scenario, exhibiting the
structure of a population in the middle of a demographic transition. This represents a marked contrast to
Figure 13 for the high fertility scenario, where the pyramidal shape of a high fertility population is still very
noticeable in 2050.
In Figure 15 for the low fertility scenario, the differences described between the high and medium scenario
pyramids are even more starkly apparent. Due to fertility reaching replacement level by 2032, and subreplacement level by 2050 (2.0 live births per woman), the red bars (2030) are smaller than the blue bars
(2015) for age groups between 0 and 14 years, and the black bars (2050) are even smaller than the red bars
(2030) for age groups between 0 and 29 years. The undercutting, or narrowing of the population at its base is
symptomatic of a population fully transitioning to a more mature age structure. A child deficit (from here-on
referred to by the more commonly used term of a ‘youth bulge’) is starting to appear in the red bars, and is
fully evident in the black bars (2050), which gives the appearance of a substantial bulge within the working
age population (between ages 30 and 55).
All three pyramids exhibit the same population structure for ages 35 and above because the assumptions for
life expectancy and migration were the same in all three projections and as the span of the projection period
is 35 years, a differential rate of fertility decline has no bearing on the population structure for older age
groups. Consequently, the impact of population momentum has no differential impact for age 35 and above.
The changes evident in all three projections are of population ageing due to increases in life expectancy
across the life course and especially for older age groups.
A key to understanding the relationship between population dynamics and socio-economic development is
the concept of the demographic dividend. As fertility declines, a large proportion of the population moves
into and through working age while the proportion of children experiences a sustained decrease. This forms
the afore-mentioned ‘youth bulge’ that is especially apparent in the low fertility scenario (Figure 15), and to
some extent emerging in the medium fertility scenario (Figure 14), but not at all evident in the high fertility
scenario because the fertility rate is still too high for ‘undercutting’ within the child population to create the
youth bulge (Figure 13).
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The demographic dividend represents a so-called ‘window of opportunity’ for economic growth, firstly,
because an expanding workforce can generate and accumulate more capital, and the shrinking size of the
dependent population means that the burden of support is potentially lower. Secondly, the Government and
the productive population can focus their expanding pots of wealth on the education and health of the
proportionally smaller and declining cohorts of adolescents and children, who can then be even more
productive when they reach working age. This is because less population pressure on the educational and
health system may facilitate qualitative and quantitative improvements and, therefore, an important
accumulation of human capital (Leete and Schoch, 2003; Mason, 2003). These improvements can
potentially stimulate and maintain economic development (if diverse and decent employment is available to
match the skills and scale of the growing working age population). Thus, approximately one-third of the
economic growth experienced by several East Asian countries during the last quarter of the past century can
be attributed to an adequate utilization of the demographic dividend (Williamson and Higgins, 1997).
The ‘opening’ of the demographic ‘window of opportunity’ has been quantified as the moment when the
percentage of the population under 15 years falls below 30 per cent of the total population (whilst at the
same time, the percentage of the population aged 65 years or over remains below 15 per cent). The window
‘closes’ when the population aged 65 years or over rises above 15 per cent due to population ageing (United
Nations, 2004). For Timor-Leste, in the low fertility scenario, the window of opportunity will open in 2029
and will remain open for the duration of the projection period. In the low fertility scenario, the window of
opportunity will open in 2034 and will remain open for the duration of the projection period. In the high
fertility scenario, the window will not open until 2049.
Should the medium fertility scenario occur, or were fertility to drop and stabilise below 2.5 live births per
woman, the window will open in the early to mid-2030s. In the meantime, a major challenge for the
Government will be to make sure that the increasingly larger cohorts of young people who will enter the
workforce in the 2030s are healthy, adequately educated, and suitably skilled to be productive workers.
Critically, decent job opportunities must be made available for the growing workforce to be productively
employed. Conversely, of the economy cannot absorb the expanding working age population, improve
human resources and capitalize on the ‘window of opportunity’, the more numerous young adult population,
or the so called ‘youth bulge’, may become a heavy burden economically, politically and socially. A
demographic dividend appears probable and represents both a huge opportunity but also a major sociodemographic challenge for the Government of Timor-Leste.
We as a Government should not wait to act. The time to prepare for opening of the ‘window of opportunity’
for the demographic dividend commencing is now, because we need to start to invest in the cohorts who are
currently children or have yet to be born and who will enter the working age population when the window of
opportunity is opening. We as a Government should ensure that all children have their births registered and
receive a birth certificate. This strategy will facilitate development of a population register for local planning
purposes around health, education and other services.
The Sustainable Development Goals (SDG) framework offers a mechanism within which to make these
preparations. The Government should focus on:
x

SDG 3 (good health and wellbeing) to ensure that all women have their reproductive health needs
met and all children and young people are healthy;

x

SDG 4 (quality education) to ensure that all children and young people are well educated;
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x

SDG 5 (gender equality) to ensure that all women and girls are empowered and reach their full
potential;

x

SDG 8 (decent work and economic growth), and SDG 9 (industry, innovation and infrastructure) to
make progress in creating employment for the expanding working age population.

The time to prepare for the opening of the ‘window of opportunity’ for the demographic dividend chimes
perfectly with SDG 2030 agenda.
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Table 30: Selected demographic indicators, high, medium, and low fertility projection scenarios, Timor-Leste, 2015 to 2050

Table 30 contains a set of demographic indicators on sex and age structure of the future population of Timor-Leste for the three scenarios. The
examination of these indicators helps shed light on the potential for a demographic dividend in Timor-Leste.

The first indicator presented in Table 30 is the sex ratio which is the number of males per 100 females. This
variable does not substantially vary between the three scenarios. In all scenarios, the sex ratio falls below
100, which means a shift from a predominance of males to a slight predominance of females. The main
reason for this trend is the greater increase in life expectancy for women than for men: from 2.7 years in
2015 to 4.5 years in 2050.
Median age is the age at which half of the population is younger and half of the population is older. In 2015,
the median age was 19.2 years, which indicates that Timor-Leste has a very young population structure. For
example, globally the median age was 30 years in 2015 and in the least developed countries it was 20 years
in 2015 (United Nations, 2015). The median age increases across the projection period to reach 27.3 years in
the high fertility scenario, 30.3 years in the medium fertility scenario and 33.8 years in the low fertility
scenario. By 2050, the median age will be higher than that for the least-developed countries (27.1 years) and
the low-income countries (24.6 years) in all three scenarios, but will also be well below the median age in
the lower-middle income countries (33.4 years) in the high and medium fertility scenarios.
As the median age increases, so the percentage of the population under age 15 years declines: from 40.4 per
cent in 2015 to 26.3 per cent for the medium scenario by 2050. The decline is smaller for the high fertility
scenario (to 29.7 per cent by 2050) and larger for the low fertility scenario (to 22.5 per cent by 2050).
Table 30 illustrates the quinquennium for the opening of the ‘demographic window of opportunity’ (when
the population aged less than 15 years drops below 30 per cent of the total population):
High fertility scenario (2046–50);
Medium fertility scenario (2031–35);
Low fertility scenario (2026–2030).
One of the most important functional age groups is the working age population, which is the population aged
between 15 and 64 years. By convention, this age group is considered the productive portion of the
population, although not all the people in this age group are economically active and some people
(adolescents and people aged 65 and over) are economically active. The population aged between 15 and 64
years was 54.7 per cent in 2015 and increases by almost 11 per cent to reach 65.4 per cent in 2050 for the
medium fertility scenario. The increase is less for the high fertility scenario (by 8.1 per cent to 62.8 percent
in 2050) and the increase is greater for the low fertility scenario (by 13.5 per cent to reach 68.2 per cent in
2050). The greater increase for the medium and especially the low fertility scenarios is consistent with the
pattern of change for the population aged less than 15 years of age and confirms the age structure changes
that are observed in Figures 14 and 15.
The percentage of the population aged over 65 years will increase in all three scenarios, but remain below 15
per cent, which is the point at which the ‘demographic window of opportunity’ will close.
The percentage of women of reproductive age increases from 47.5 per cent in 2015 (in line with the increase
in the working age population). The increase is slightly higher for the low fertility scenario (by almost 5 per
cent to 52.4 per cent in 2050) than the increase for the medium fertility scenario (3.6 per cent by 2050) and
the high fertility scenario (2.5 per cent by 2050).
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The total dependency ratio is the population aged less than fifteen years and 65 years and above per 100
working age people. Because the percentage of the population aged less than 15 years declines markedly for
the medium and especially the low fertility scenario, the percentage of the population aged 65 years and over
increases only modestly, and at the same time the percentage of the population of working age increases
substantially for the medium and especially the low fertility scenario, the total dependency ratio decreases
more in the low scenario, than in the medium scenario and especially in the high scenario. These structural
changes can be observed in Table 30.
The child dependency ratio is the population aged less than 15 years per 100 working age people. As
explained in the previous paragraph, the changing proportional age structure also leads to declines in the
child dependency ratio (which are of greater magnitude in the medium scenario than the high scenario and of
greatest magnitude in the low fertility scenario) because of declining fertility.
The old age dependency ratio is the population aged 65 years and above per 100 working age people. The
population ageing that is apparent in Figures 13, 14 and 15 is a result of increasing life expectancy leading to
lower mortality at all ages, but especially for those aged 65 years and over. This is the reason for an increase
in the old age dependency ratio for all three projection scenarios.
The ageing index is the ratio of the elderly to children. Since the percentage of the population that are
children is decreasing faster than the percentage of the population aged 65 years and above, especially for
the medium and particularly for the low fertility scenario, the ageing ratio increases by a greater magnitude
in the low scenario than the medium scenario and especially the high scenario by 2050.
One impact of the population ageing that is projected to take place in Timor-Leste by 2050 is a shift in the
elderly support ratio which is calculated as the increase in the population aged over 70 years to the female
population of ages 40 to 54 years. The shift is however not linear, because the percentage of women aged 40
to 54 will increase due to increases in life expectancy.
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Table 31: Population by broad age groups, high, medium and low fertility projection
scenarios, Timor-Leste, 2015, 2030 and 2050

,
Table 31 displays the population according to three functional age groups: 0–14, 15–64 and 65 years and
over. The 0–14 years age group is considered as dependent on those in the working ages (15–64 years). The
population 65 years and over, usually called the elderly, are also considered as dependent on those in the
working ages (15–64 years).
In 2015, the population under 15 years of age was approximately 480 thousand. In the median scenario, the
size of the child population will decrease by over 20 thousand by 2030, after which the child population will
increase to reach approximately the same population size in 2050 as exists currently. The reason for this
reversal is the increase in the number of women in the reproductive ages i.e. a population momentum effect
giving rise to a slight rebound in the number of children born, despite the reduction in fertility rates. Indeed,
the number of women aged 15–49 will increase from approximately 280 thousand in 2015 to 360 thousand
in 2030 and to 470 thousand in 2050 under the medium fertility scenario.
Due to a higher rate of fertility across the period of the projection in the high scenario, the child population is
projected to increase by over 120 thousand by 2050. Conversely, due to rapid fertility decline in the low
scenario, the child population is projected to decrease by 110 thousand by 2050.
The medium and particularly the low fertility scenarios can be achieved through universal access to
reproductive health services including modern contraceptive methods. In tandem with this strategy, the
Government should begin to plan for the imminent reduction in the size of the child population. The
Government should ensure that all children have their births registered and receive a birth certificate. This
strategy will facilitate development of a population register for local planning purposes around health,
education and other services. As fewer children will be entering school ages, the Government can
reprioritize the use of existing resources to raise the quality of education made available, and ensure that all
children (and especially girls) attend school and receive a high-quality education. The Government should
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also raise the proportion of those receiving further education and vocational training. This will help prepare
the child population for the labour force. The next 15 years are critical, since these child cohorts are the ones
who will reach working age when the demographic dividend commences in around 15 years’ time.
The percentage of persons aged 65 years and older was just under 60 thousand in 2015. The increase is
identical for all three scenarios due to the same life expectancy assumptions being applied in all three cases:
the population will reach 92 thousand by 2030 and over 150 thousand by 2050. The Government needs to
expand the scale, as well of the scope of social protection and health care services available to provide for
this growing older age population in future.
In 2015, the working age population numbered around 650 thousand people. In the medium fertility
scenario, the working age population will increase by around 270 thousand people to reach 930 thousand by
2030 and by a further 280 thousand to reach over 1.2 million by 2050. In the high fertility scenario, the
working age population will reach almost 1.3 million, and in the low fertility scenario the working age
population will reach just over 1.1 million by 2050.
In the next thirty-five years, the working age population will inevitably grow, predominately through
population momentum. The difference between the high and low fertility scenarios is either not having the
potential to achieve a demographic dividend during the next 35 years in the high fertility scenario, or having
the opportunity under the medium and especially the low fertility scenarios. In the high fertility scenario,
Timor-Leste’s economic growth will be constrained by a larger child dependency ratio. Under the medium
and the low scenarios, a lower child dependency ratio will mean that greater emphasis can be placed on high
quality investment in human capital and women will have more time to contribute to the economy (because
they will have fewer children to take care of).
Nevertheless, the inevitable absolute increase of the working age population during the next three decades
constitutes substantial growth in the number of potential workers (the supply-side of the labour market).
Unless there is a concerted effort to invest in and to expand and diversify the economy, including
development of decent employment opportunities (the demand-side of the labour market), Timor-Leste
could face serious problems. This is because the number of people unemployed and under-employed will
increase considerably. If the expanding working age population is not economically absorbed, the
demographic dividend will not materialize and indeed, become a demographic burden. The economic
benefits of the demographic dividend are contingent on a propitious economic condition, adequate policies,
as well as social and political stability (Cincotta, Engelman and Anastation, 2003; Leete and Schoch, 2003).
Policy-makers and planners should focus on designing a strategy to cope with the expansion of the working
age population to reap the economic benefits and negate serious social and political consequences.
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5.2 Municipality level projections
The Municipality projections were derived from only one scenario, and adjusted to align, or sum to, the
medium fertility scenario, since this is the most probable future scenario. The projections run from 2015 to
2030, a shorter period than that adopted for the national projections. This is because there is more
uncertainty involved in sub-national projections than national projections.
The projected pace of growth and size of the populations of the Municipalities depends mainly on the
assumptions set on fertility and net migration. Table 32 presents the projected populations and annual
exponential growth rates for the Municipalities. The most notable change by 2030, is that Dili’s population
is projected to increase by around 170 thousand people, which constitutes adding an additional 60 per cent
onto Dili’s 2015 population in only 15 years. Between 2015 and 2020, the population is projected to grow at
almost 4 per cent per annum. Thereafter, the rate of growth is projected to decline, reaching 3.0 per cent by
2024 and 2.3 per cent by 2030. Dili’s growth is, in part, the result of in-migration from the other
Municipalities, but is also attributable to population momentum and above replacement level fertility. The
reason for the decline in the rate of growth is attributable to two factors: a weakening of the momentum
effect, and a declining fertility rate, which is projected to fall from 3.6 live births per woman in 2015 to reach
replacement level (2.1 live births per woman) in 2030.
Declines in fertility vary widely across the other Municipalities (see Table 5). Ainaro is projected to
experience the highest decline (2.5 live births per woman between 2015 and 2030, or 2.4 using the adjusted
value – see Table 35) and Oecusse is projected to experience the lowest decline (1.0 live birth per woman
between 2015 and 2030). Aileu will have the highest fertility by 2030 (3.1 live births per woman), and
outside of Dili, Oecusse is projected to have the lowest fertility in 2030 (2.3 live births per woman), despite
also experiencing the lowest absolute decline in fertility.
Let us examine migration in more detail. Table 33 displays net migration rates for the municipalities of 2015
and 2030. Dili is the only Municipality with a positive net migration rate, of almost 12 persons per thousand
population in 2015 dropping to 7.4 persons per thousand population in 2030. Even so, these rates obscure the
fact that Dili is estimated to lose almost 2,300 persons per annum through international migration. All other
Municipalities are projected to experience negative net migration rates. Of 8,358 net migrants leaving these
Municipalities annually, the majority (68 per cent) move to Dili and the remainder (an estimated 2,710 per
annum or 32 per cent) leave Timor-Leste for overseas destinations. Across the Municipalities, migration
rates vary widely. Aileu will have the lowest rate (-3.7 per thousand in 2015 and -2.8 per thousand in 2030)
and Liquica will have the second lowest rate across the projection period. At the opposite end of the
spectrum, Lautem will have the highest rate (-15.3 per thousand in 2015 and -14.8 per thousand in 2030) and
Viqueque will have the second highest rate across the projection period. It is important to note that across the
projection period, combined international and internal migration rates are projected to be higher from
Municipalities furthest from, or less well connected with Dili and projected to be lowest for Municipalities
adjacent to Dili. Oecusse is an exception to this pattern.
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Table 32: Population projections and exponential rates of growth, Municipalities, 2015 to 2030

Continued …
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Table 32: Population projections and exponential rates of growth, Municipalities, 2015 to 2030
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Table 34: Municipalities ranked by population size, 2015 and 2030

Table 33: Migration rates, Municipalities, 2015 and 2030

As noted, the combined effect of projected changes in fertility and rates of migration are the main cause of
changes in growth rates and population size for the Municipalities. Table 34 uses ranking of Municipalities
by population size to assess the impact of these changes. The main points to be noted are that Municipalities
with a faster pace of fertility decline or a higher net migration rate (or both) are projected to grow in
population size more slowly and this can reduce their ranking relative to other Municipalities. Consequently,
Viqueque and especially Lautem are expected to drop in rank order by one and two positions respectively.
Conversely, Aileu, which has the lowest net migration rate and the highest fertility rate in 2015 and 2030
will increase in rank order for population size.
What are the implications of the changing size of Municipality populations due to changes in fertility and
through differential migration rates? It is critically important that we, as the Government of Timor-Leste,
develop Municipality-specific strategies that can address differential rates of growth and the combinations of
fertility and life expectancy changes that underpin the growth rate. For example, in Aileu, Ainaro and
Ermera, more emphasis could be placed upon universal access to reproductive health services including
modern contraceptive methods to reduce fertility rates than in other municipalities where fertility rates are
currently lower and/or are projected to decline to lower levels. By contrast, in remoter Municipalities such as
Lautem and Viqueque, more emphasis could be given to developing local infrastructure, services,
sustainable agricultural systems and a diversified economy so that lower proportions of the population need
to migrate to Dili for education and work opportunities. Through such a strategic regional development
approach, the growth rate of Dili can also be reduced to more manageable levels than estimated in the Dili
projection.
Figures 16 to 28 present superimposed population pyramids for each Municipality corresponding to the
beginning and end of the projection period. The pyramids facilitate understanding of the changing structure
of each Municipality population over time and the differences between the structures in 2050. The base axis
of each pyramid is set at 10,000 males (left side) and 10,000 females (right side) to facilitate direct
comparison of the population structures between the Municipalities. The only exceptions are Dili, which has
a base axis set at 30,000 males (left side) and 30,000 females (right side) and Ermera, which has a base axis
set at 15,000 males (left side) and 15,000 females (right side). These differences need to be borne in mind
when comparing the structures of Dili and Ermera with each other or with the other Municipalities. As for
the national projections, 2015 data is presented in blue bars and 2030 data in red bars.
The shape of the pyramids resemble, to varying degrees, the shape of the national medium fertility scenario
population pyramids for 2015 (blue bars) and 2030 (red bars) as presented in Figure 14. This is because the
Municipality projections were reconciled against the medium fertility projection scenario. Thus, the 2015
pyramidal shape has the tendency to narrow at the base by 2030 (due to declining fertility), the main
exceptions are Dili and Aileu. In all pyramids, there is evidence of an increase in the population aged
between 15 and 29. All pyramids exhibit expansion for ages 75 and above and many show improvements for
ages 55 and above, due to an increase in life expectancy. Differential rates of fertility decline do not appear
to be associated with the degree of the narrowing at the base of the pyramids. For example, Aileu is
projected to experience a decline of 2.0 live births per woman and yet the 2030 population under 15 years is
larger than the 2015 population aged less than 15. Conversely, Oecusse is projected to experience a decline
of only 1.0 live birth per woman, but there is significant narrowing of the pyramid.
The main difference between the pyramids is due to net migration, which varies widely across the
Municipalities by age and sex (Tables 18 and 19). The impact of annual net migration also directly
influences fertility year on year, through migration of women of reproductive age. Additionally, growth at
57

the base of the pyramids is differentially influenced by year-on-year changes in population momentum
effects resulting from migration-caused alterations to age and sex structures. Overall, in comparison to the
national projections, the population dynamics taking place at the Municipality level are very much more
complex and their transition is non-linear because of people of different age and sex moving between the
Municipalities and to overseas locations.
The overall message for the use of the Municipality projections for planning is that attention needs to be paid
to shorter and medium-term transitions to ensure that longer term developmental aims can be achieved.
The pyramids for Dili are significantly different from all other Municipalities. In 2015, the beginning of a
bulge in the young working age population is already apparent (due to past migration patterns). Across the
projection period, the bulge is projected to mature and be augmented by additional migrants. By 2030, it is
projected that there be substantial growth in the working age population at ages 30 to 44 for both males and
females. By 2030, Dili will most likely be the main location in the country where the demographic dividend
can be capitalized upon. In fact, due to migration mainly of young people to Dili, the process may even be
advanced in time. Dili is also projected to experience expansion in the child and old age population over the
projection period and therefore, the Government must prepare for substantial increases to provision of
services for these dependent groups.
Figure 16: Superimposed population pyramids, Aileu, 2015 and 2030
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Figure 17: Superimposed population pyramids Ainaro, 2015 and 2030



Figure 18: Superimposed population pyramids, Baucau, 2015 and 2030



Figure 19: Superimposed population pyramids, Bobonaro, 2015 and 2030
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Figure 20: Superimposed population pyramids, Covalima, 2015 and 2030


Figure 21: Superimposed population pyramids, Dili, 2015 and 2030



Figure 22: Superimposed population pyramids, Ermera, 2015 and 2030
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Figure 23: Superimposed population pyramids, Lautem, 2015 and 2030



Figure 24: Superimposed population pyramids, Liquica, 2015 and 2030


Figure 25: Superimposed population pyramids, Manatuto, 2015 and 2030
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Figure 26: Superimposed population pyramids, Manufahi, 2015 and 2030


Figure 27: Superimposed population pyramids, Oecusse, 2015 and 2030



Figure 28: Superimposed population pyramids, Viqueque, 2015 and 2030
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Table 35 displays selected indicators on the age and sex composition of the Municipality populations. The
sex ratio is highest in Dili, at 108.6 males per 100 females in 2015, but not in 2030 when the sex ratio will
have declined to 103.1. By 2030, higher sex ratios will be found in Manufahi (105.9), Ainaro (105.0) and
Aileu (104.7). Lautem had the lowest sex ratio in 2015 (97.9) and this is projected to decline even further to
only 90.3 males per 100 females by 2030 as a result of predominately male out-migration. Three other
municipalities are projected to transition towards a deficit of males in their population by 2030 as a result of
predominately male out-migration: Viqueque (97.6 males per 100 females); Bobonaro (98.0 males per 100
females); and Baucau (95.2 males per 100 females). Such transitions will have implications for family
formation and co-habitation and may lead to a slightly faster pace of fertility decline than is projected. All
other Municipalities are projected to have a declining sex ratio from male pre-dominance towards parity.
Median ages are on the increase in all Municipalities. Dili has the highest median age in 2015 (21.1 years)
and maintains this position in 2030 (26.7 years). Ainaro has the lowest median age in 2015 (17.0 years), but
by 2030, the lowest median age is in Ermera (22.2 years), which also has one of the highest (adjusted) TFRs
of 3.1 live births per woman.
Across the Municipalities, changes in the age structure are consistent: the percentage aged less than 15 years
is projected to decrease, the percentage aged 65 and above is projected to increase, and the working age
population is also projected to increase. Oecusse is projected to have the greatest decline in the child
population (18 per cent) and the greatest increase in the working age population (16 per cent). Aleiu is
projected to have the smallest decline in the child population (4 per cent) and the smallest increase in the
working age population (3 per cent). In line with an increase in the working age population, all
Municipalities are projected to experience a rise in the percentage of women aged between 15–49. This is
projected to be highest in Oecusse (1.5 per cent) and despite the large numerical increase in the population in
Dili, the percentage of women of reproductive age is projected to increase by only 2.2 per cent by 2030. The
largest percentage increase in the population aged 65 years and older is projected to occur in Lautem (2.7 per
cent) and there is practically no increase in Covalima.
As for the national projections, shifts in total and child dependency are consistent: total and child
dependency are projected to decrease in all Municipalities. The most extreme change in child dependency is
projected for Oecusse, where child dependency will decrease by 47 children per 100 working age people,
and the least change is projected for Dili, where child dependency will decline by only 10 children per 100
working age population. The changes in the old age dependency ratio are small and not consistent across the
municipalities, but the elderly support ratio is projected to increase in all Municipalities by the end of the
projection period (despite the change not being linear by quinquennium). The largest projected increase for
the elderly support ratio by 2030 is projected to occur in Lautem (39 persons aged over 70 per women aged
40–54), followed by Baucau (37) and the smallest change is projected to occur in Dili (2.8). Thus, there is an
expectation that familial support for elderly family members will increase in rural areas (particularly where
there are higher rates of outmigration, which is predominately of adult males). In the case of Lautem, not
only is there projected to be a deficit of working age men, but women may also need to bear an increased
burden
of
care
for
elderly
relatives
and
in-laws.
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Table 35: Selected demographic indicators, Municipality projections, 2015 to 2030
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Table 35: Selected demographic indicators, Municipality projections, 2015 to 2030
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Table 35: Selected demographic indicators, Municipality projections, 2015 to 2030

Continued …
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Table 35: Selected demographic indicators, Municipality projections, 2015 to 2030

The demographic situation in Dili deserves more attention because of its disproportionately high socioeconomic impact across the country’s demographics and economy. Apart from the median age, the age
structure indicators in Table 35 indicated only minor changes in the age composition for Dili compared to
other Municipalities. However, the superimposed population pyramids presented in Figure 21 indicate
significant age structural change and major population expansion across the entire age range of the
population for both sexes. Dili’s population is projected to increase by 170 thousand people, which
constitutes adding an additional 60 per cent onto Dili’s 2015 population in only 15 years (Table 36). The
working age population will increase from approximately 180 thousand to approximately 300 thousand - an
annual rate of growth of 3.5 per cent. The population less than 15 years of age will grow from approximately
100 thousand to over 135 thousand - an annual rate of growth of 2.2 per cent, and the elderly population will
increase from 5,500 people to over 16 thousand people, which corresponds to an annual increase of 7.3 per
cent.
Table 36: Population by broad age groups, annual rate of growth and dependency ratios, Dili,
2015 and 2030

Due to these rates of population increase, the Government will face significant challenges in planning for
inclusive and sustainable economic growth and in providing the infrastructure and services necessary to
ensure the welfare of the population. Productively absorbing the strongly expanding working-age population
will be challenging, the expansion of the child population will place substantial pressure on the health and
education system, and on family expenses. The increase in the elderly population will also provide
challenges for provision of health services and social protection.
It is important to assess the contribution of migration to the projected dramatic expansion of the population
and the functional age groups. To examine this, the population of Dili has been projected as a closed
population (a population without migration). Growth of the total population and the functional age groups
without migration is presented in Table 37. The total population is projected to increase from approximately
280 thousand to almost 390 thousand - an annual rate of growth of 2.1 per cent (as compared to 3.1 per cent
for the projection including migration). Migration to Dili will directly contribute almost 65 thousand
additional people (on average, 1.0 per cent of annual growth and 38 per cent of total growth) to the
population of Dili between 2015 and 2030. This means that fertility and increased life expectancy will
contribute an additional 105 thousand (62 per cent of total growth) to Dili’s population between 2015 and
2030. This confirms that fertility constitutes the main determinant of population growth in Dili between
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2015 and 2030.
Table 37: Simulated projection assuming zero net migration: population by broad age groups,
annual rate of growth and dependency ratios, Dili, 2015 and 2030

A projection was run for Dili with constant life expectancy at the 2015 level and a constant TFR of 2.14
(replacement level) to determine the proportion of Dili’s growth through fertility that can be attributed to
population momentum. The results are presented in Table 38. This exercise calculated that through
momentum alone, Dili’s population is projected to increase by approximately 73,300 between 2015 and
2030. This is 43 per cent of all growth. Demographic components contribute the remaining 57 per cent of
growth. Since it has been determined through the closed population simulation that 38 per cent of growth is
attributable to migration, this means that the remaining 19 per cent of total growth in Dili across the
projection period can be attributed to above replacement level fertility and increased life expectancy.
Reducing migration rates will have the largest constraining impact on Dili’s growth. However, providing
universal access to reproductive health services including modern contraceptive methods can also have a
major impact on the growth rate. In a practical sense, it may be less of a challenge to provide universal
access to reproductive health services in a city, than it may be to stem the flow of migrants to Dili through
rural development strategies.
Table 38: Growth from momentum and demographic components, Dili, 2030
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Chapter six
Conclusions
The implications of these projections are:
The population is going to increase rapidly
Despite declining fertility, the population of Timor-Leste is likely to continue to experience a rapid and
substantial growth during the 35 years of the projection period (2015–2050). The annual growth rate is
currently 1.7 per cent. According to the medium fertility projection (the most probable scenario, where
fertility will decline from 4.3 live births per woman in 2015 to 2.5 in 2050), the annual growth rate will be
1.3 per cent by 2030 and 0.9 per cent by 2050. The population will increase by over 650 thousand to 1.85
million by 2050, an increase of almost 55 per cent on the 2015 population. In the high fertility scenario,
where fertility is projected to decline to 3.0 live births per woman, the population will be over 2 million in
2050 and in the low fertility scenario, where fertility is projected to decline to 2.0 live births per woman, the
population will be 1.67 million in 2050.
Population momentum is the main driver of population growth
Despite fertility decline, population momentum will sustain population growth across the projection period.
The absolute increase in population due to momentum alone will be 425 thousand, an increase of 36 per cent
on the 2015 population by 2050. In the medium fertility scenario, momentum will contribute almost twothirds (65 per cent) of all population growth that will take place between 2015 and 2050. The contribution of
momentum is less for the high fertility scenario (50 per cent) because of the greater contribution to growth of
a higher fertility rate. In the low fertility scenario, momentum accounts for 91 per cent of all growth because
fertility will drop below replacement level from 2032 onwards. Growth through population momentum is
inevitable, even with a lower fertility rate. The GDS recommends that we as a Government plan accordingly.
Also, by investing in strategies to reduce fertility not related to momentum (above replacement level
fertility), such as through universal access to reproductive health services including modern contraceptive
methods, population growth levels can be constrained to more manageable levels and sustainable
development can be more easily planned for and implemented.
A ‘demographic dividend’ is within sight
In the medium and especially the low fertility scenarios, demographic shifts in the age structure will occur.
This will lead to the opening of a ‘window of opportunity’ by 2029 in the low fertility scenario and 2034 in
the medium fertility scenario. The window of opportunity will open when the percentage of the population
aged less than 15 years will decline below 30 per cent due to a sustained period of fertility decline to 2.5 or
fewer live births per woman. As a direct consequence, the percentage of the population in the productive
‘working age’ will increase. This window of opportunity will remain open for the duration of the projection
period. The opportunity lies in harnessing a demographic dividend, where a larger productive population is
responsible for supporting a smaller dependent child population, and there is an opportunity to improve the
wealth of society and the country as a whole. According to the high fertility scenario, Timor-Leste will not
have this opportunity for many decades to come, as the window of opportunity will not open until 2049.
Achieving a demographic dividend is not automatic. The Government of Timor-Leste needs to raise access
for Timor-Leste’s children and young people as soon to improved levels of healthcare, and higher-quality
education opportunities. This will prepare cohorts of highly skilled young people for entry to the workforce
by the early 2030s. Substantial investment in infrastructure and standards is required, so that diverse, high
quality work opportunities can be generated for the expanding young workforce.
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Through population momentum, the working age population will increase dramatically and demand for jobs
will rise considerably, such that demand is likely to surpass the job creation rate. If we as a Government fail
to create a conducive environment for a demographic dividend, the expansion of the working age population
will inevitably become a demographic deficit, with potential serious political and social implications.
A more substantial fertility decline (as in the medium or especially the low fertility scenario) will reduce the
absolute number of people entering the working age population, constraining demand for jobs to more
manageable levels. The bonus is that a demographic dividend and greater economic growth is also possible
if lower fertility is achieved.
Municipality-specific planning is required
Between 2015 and 2030, there will be substantial differences in growth rates across the Municipalities due to
a combination of different rates of fertility decline and net migration rates, with divergent effects on the age
and sex structures of the Municipality populations.
According to the 2010 and 2015 Census analyses, for at least the past decade, every Municipality in TimorLeste has experienced net out-migration to Dili. The same annual trend from the period 2011–2015 was
assumed for the 2015 to 2030 period. The other Municipalities are projected to lose over 5,600 migrants to
Dili annually. An international migration assumption has been developed for these projections. 5,000 people
will leave Timor-Leste annually and of these, 2,300 are from Dili, with 2,700 leaving from other
Municipalities. It is important to note that across the projection period, combined international and internal
migration rates are projected to be higher from Municipalities furthest from, or less well connected with Dili
and projected to be lowest for Municipalities adjacent to Dili. Oecusse is an exception to this pattern.
Dili
By 2030, Dili’s population is projected to increase by 170 thousand people, adding an additional 60 per cent
onto Dili’s 2015 population in only 15 years. Between 2015 and 2020, the population is projected to grow at
almost 4 per cent per annum. Thereafter, the rate of growth is projected to decline, reaching 3.0 per cent by
2024 and 2.3 per cent by 2030. However, the growth rate in 2030 will still be the highest of all TimorLeste’s Municipalities. Fertility is a more significant determinant of population growth in Dili than
migration. However, most growth through fertility is a result of population momentum and migration is the
main reason why the population growth rate in Dili is well above the national average of 1.7 per cent in
2015. The substantial growth of the working age population will present a particular planning challenge for
the Government. The growth of the child dependent population will pose financial challenges for families
and developmental challenges for the Government, and the expansion of the elderly dependent population
will also increase social protection needs. The Government should aim to provide universal access to
reproductive services including modern contraceptive methods in Dili and in tandem, develop strategies that
reduce the push factors that underpin the sustained flows of migration from the other Municipalities to Dili.
Other Municipalities
It is critically important that the Government of Timor-Leste develops Municipality-specific strategies that
can address differential rates of growth and the combinations of fertility and mortality change that underpin
the growth rate. For example, in Municipalities where fertility rates are higher and/or the projected decline is
lower, such as Aileu, Ainaro and Ermera, an emphasis on increasing access to reproductive health services
including modern contraceptive methods to reduce fertility rates is necessary. In remoter Municipalities such
as Lautem and Viqueque, the emphasis of development should be geared towards developing local
infrastructure, services, sustainable agricultural systems and a diversified economy so that lower proportions
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of the population need to migrate to Dili for education and work opportunities. Through such regional
development, the growth rate of Dili can also be reduced to more manageable levels than developed in the
Dili projection.
Conclusion
We as a Government should not wait to act. The time to prepare for opening of the ‘window of opportunity’
for the demographic dividend commencing is now, because we need to start to invest in the cohorts who are
currently children or have yet to be born and who will enter the working age population when the window of
opportunity is opening. We as a Government should ensure that all children have their births registered and
receive a birth certificate. This strategy will facilitate development of a population register for local planning
purposes around health, education and other services. The whole of Government should utilize the
subnational population projections for their local planning strategies.
The Sustainable Development Goals (SDG) framework offers a mechanism within which to make these
preparations. The Government should focus on:
x

SDG 3 (good health and wellbeing) to ensure that all women have their reproductive health needs
met and all children and young people are healthy;

x

SDG 4 (quality education) to ensure that all children and young people are well educated;

x

SDG 5 (gender equality) to ensure that all women and girls are empowered and reach their full
potential;

x

SDG 8 (decent work and economic growth), and SDG 9 (industry, innovation and infrastructure) to
make progress in creating employment for the expanding working age population.

The time to prepare for the opening of the ‘window of opportunity’ for the demographic dividend chimes
perfectly with SDG 2030 agenda.
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