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Abstract

When compared with other developing countries, Papua New Guinea’s demographic transition has been slow and somewhat
erratic. Instead of following the trajectory of the more rapidly developing countries, PNG’s demographic trends are closer
to those found in the least developed group of countries. To find an explanation for Papua New Guinea’s slow progress, this
paper systematically compared Papua New Guinea (PNG) with another country that was similar in terms of its population
size in 1950 and a range of socio-economic and geographic indicators but had moved more rapidly through the demographic
transition—the Lao People’s Democratic Republic (Laos). By comparison with Laos, PNG has a lower level of urbanisation,
higher poverty rates, and a slower rate of economic growth. As a result of these differences, along with stronger family
planning programmes, the population of Laos is likely to level-off and stabilise at around 10 million by 2050. By contrast,
PNG’s population could reach 15 million by 2050 and continue growing for many years after that.
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Introduction

The economic and social development of countries is normally accompanied by major demographic changes. These changes
tend to reinforce development, creating a “virtuous circle”. In the early post World War II period, demographers developed
a conceptual framework to describe and explain this process and to help forecast demographic futures. This framework is
known as the theory of “demographic transition”. Transition theory conceptualises demographic change under conditions
of economic development as a series of stages during which the population growth rate of a country first rises with the
emergence of a growing and more productive economy and then falls as the country approaches a high level of consumption,
usually through industrialisation. At the beginning of the process, the birth and death rates of the country are similarly high
but with the birth rate sufficiently above the death rate to produce a slow rate of population growth; by the end of the process,
birth and death rates have reached low levels but are also in a near equilibrium state, once again resulting in a slow rate of
population growth. During the transitional period, the length of which is indeterminate, population growth typically peaks
at around three percent per year before eventually declining. In some “post-modern”, high consumption societies population
growth has fallen to well below two percent per year and in a small group of countries to below one percent or even negative
growth.

This stylised “model” of demographic change fits reasonably well with the actual trends observed in many presently developed
countries as well as in those countries presently undergoing economic development. However, no two countries follow an
identical pattern and some deviate significantly from expected trends. The main variations concern the timing and speed
of changes in the birth and death rates and the relationship between them. These variations are in turn linked to the nature
and pace of socio-economic development, which arises out of the circumstances of each country, including its development
policies and strategies. To complicate the picture, cultural aspects, including religious attitudes, may also play a role, given
that many aspects of individual demographic behaviour are affected by cultural values.

With the demographic transition model in the background, this paper describes the long-term trends in the three demographic
variables that reflect the demographic evolution of Papua New Guinea (PNG), and compares them with the South-east Asian
country of Laos. These variables are: (1) the death rate; (2) the birth rate; (3) and the population growth rate (which is the
difference between the first two). In many countries, a fourth variable, the net migration rate, needs to be included but PNG
does not experience much, if any, permanent migration to or from other countries so it is not included in this analysis.

The PNG Prime Minister has noted that population growth is “...outstripping the PNG economy’s ability to cater for the
increased numbers and demand for goods and services” (Per, 2023). While the current growth rate of the PNG population is
not known precisely, estimates based on intercensal change (2000-2011) and the estimated birth and death rates at the time
of the 2011 Census suggest that the rate could be within the range of 2.6 to 3.1 percent. Population growth at these rates
is usually found in the middle stages of the demographic transition when the death rate has dropped while the birth rate
remains high or is only declining slowly. One of the key questions, therefore, is why a relatively high population growth rate
prevails more than 50 years after PNG’s demographic transition commenced in the 1960s.




National population trends

Population data for the entire country of PNG only became available when a national census was first conducted in 1966.
Reverse projections conducted by the United Nations Population Division (United Nations DESA, 2022) make it possible
to estimate the population in 1950, providing a baseline from which future trends can be measured.

Figure 1 shows that from a base of 1.5 million people in 1950, the population of PNG doubled to 3.1 million by 1980
and doubled again to 6.2 million by 2004. The first doubling required 30 years while the second occurred 24 years after the
first. The implied population growth rate during the first doubling was 2.4 percent per year. Consistent with the shorter
time required for the next doubling, the population growth rate increased to 2.9 percent per year from 1980 to 2004. The
implication is that the population growth rate accelerated during the 1980s and 1990s.

Figure 1: PNG population growth, 1950-2015
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Source: United Nations, DESA, Population Division (2022).



Future population prospects

The third doubling of the population, which implies a population of 12.5 million, is obviously in the future. It is possible
to speculate when the third doubling of the population since 1950 will occur by means of population projections. Figure 2
shows the projected population up to 2050 based on the United Nations Population Division’s most recent (2022) projections
(“medium” scenario) using the estimated 2022 population of 10.1 million as the starting point. Assuming the “medium”
scenario, the next doubling after the last one in 2004 would occur in 2035 when the population would reach 12.5 million.
The implied doubling time from 2004 is 31 years, suggesting an average annual population growth rate of 2.3 percent—
rather lower than the 2.9 percent in the previous period over which the population doubled.

Figure 2: Projected third doubling since 1950: 2035
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It is important to note that given the trajectory of growth shown in Figure 2, the population growth curve does not show
much sign of levelling off, even though the implied growth rate during the third doubling of population is assumed to drop
somewhat. The assumption of declining population growth is based upon an assumed decline in the birth rate during the
third doubling period. If the birth rate remains at its present level, the expected third doubling of population could occur as
early as 2033—as shown in Figure 3.

Figure 3 also shows that two other scenarios for future growth based on different assumptions about fertility trends are
possible. If the present total fertility rate (TFR) of 4.2" were to continue unchanged (the “constant” fertility scenario) then
the third doubling would occur in 2033, six years earlier than if fertility would decline (the “low” fertility scenario). From
the perspective of economic development, the longer the doubling time the better because it provides more time to develop
necessary infrastructure. If the next doubling could be extended to 2050, for example, the implied average growth rate would
be 1.5 percent—a much more manageable rate of growth than 2.3 percent or even 2.0 percent.

'"The Total Fertility Rate is the average number of children that a woman would have in her lifetime given current age-specific birth rates. The
DHS of 2016-18, provides the most recent TFR estimate. See PNG NSO (2019). We hereafter refer to the estimation date as 2017, although techni-

cally the estimate is an average of the four-year period prior to the survey.



Figure 3: Other possibilities indicating an earlier doubling time
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Are these trends unusual among developing countries?

Although every country has a somewhat unique demographic history, national variations usually fall within certain bounds.
Demographic transition theory suggests that birth and death rates (hence population growth) are interrelated in a certain
way, with fertility decline dependent upon prior mortality decline. However, this association is applicable only in countries
in which birth and death rates prior to the onset of modernisation are near to their maximum. In PNG, fertility rates in the
pre-colonial period were generally constrained by a variety of socio-cultural practices—such as long periods of post-partum
abstinence and intensive breast feeding for up to five years (McDowell, 1988). The erosion of these practices as a result of
missionisation and colonisation resulted in fertility increase in some regions because modern family planning methods were
not yet available to provide compensation for the decline in traditional forms of birth-spacing.

Tracking the trends of birth and death rates in PNG is difficult given the absence of a reliable birth and death registration
system. Annual changes are impossible to measure. Instead, censuses and surveys provide a series of data points at differing
intervals generated by indirect estimation methods.” The first such estimates were derived from the 1966 census. Because
this was long after the initial impact of colonisation had occurred, it is impossible to test the relationship between birth and
death rates in “traditional times” other than in small-scale studies. The 1966 census was the first time that birth and death
rates could be estimated for the whole country (Van de Kaa, 1971), and as Figure 4 shows by that time, the death rate was
estimated at 20 per 1000 while the birth rate was 44 per 1000. These estimates indicate an overall growth rate of 2.4 percent
per year, which is also the estimated growth rate during the first doubling of population between 1950 and 1980.

In the 1960s, PNG was well past the initial stages of the demographic transition when both birth and death rates were
assumed to be high and population growth low (“stage 1”) and had entered “stage 2”. The death rate had already fallen from
its presumably higher levels of the past, while the birth rate remained relatively high.

Trends in the birth and death rate after 1966 are partially consistent with transition theory, which show both rates declining
for the next 14 years—the death rate by 35 percent and the birth rate by 23 percent (Figure 4). After 1980, however, these
trends slowed to a crawl. For the 16-year period (1980-1996), the CBR remained unchanged at 34 per 1000 while the CDR
declined only very slowly—from 13 per 1000 in 1980 to 12 per 1000 in 2000, a drop of about 8 percent and probably within
the margin of error associated with indirect estimation methods. At this point in time, it would be appropriate to say that

PNG’s demographic transition had “stalled”.
Figure 4: Trends in PNG’s crude birth and death rates, 1966-2017*
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*A “crude” rate is simply the number of births or deaths per 1000 population.

>These methods are based on answers to census and survey questions about the number of births that women have had and the proportion of

children still living, combined with questions that estimate adult deaths.



While the CDR continued to decline after 2000 (albeit at a slow rate), the CBR trend went into reverse. It increased in census
year 2000, dropped at the time of the 2006 Demographic and Health Survey (DHS), and increased again according to the
2011 census estimate. The CBR in 2011 was higher than it had been in 1980—three decades earlier. This is a very unusual
pattern in a national population.

However, the 2016-18 DHS estimated the CBR at 29 per 1,000, a 20 percent drop since 2011, but only 6.5 percent below
the 2006 estimate. Unfortunately, it is not possible to estimate a crude death rate from DHS data, which means that it is also
not possible to calculate the rate of natural increase (CBR minus CDR). In Figure 4, we show the CDR as 8 per 1,000. This
figure is based on the assumption that the CDR would continue declining at a similar rate as it did between the 2000 census
and the 2011 census. The crude birth rate is not a perfect measure of fertility because it can be affected by the age structure
of the population.’ As a measure of the fertility transition, the TFR is a more accurate indicator because it is not affected by
the age structure.” As can be seen in Figure 5, PNG’s TFR shows a very similar trend to the crude birth rate. But in the 21
years between the 1996 DHS and 2016-18 DHS, the TFR has declined by only 0.4 births. The 2016-18 DHS estimated the
TFR at 4.2, the same as the 2011 census.

Figure 5: Total fertility rate trend, 1966-2016-2018
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The implications of the trends in the CBR and CBR for population growth are shown in Figure 6. If the assumption of a
CDR of 8 per 1,000 is accepted, then the population growth rate in the 2016-18 period is 21 per 1,000, or 2.1 percent.” This
is the same rate of growth as in 1980, over four decades earlier. Essentially, the falling birth rate has been offset by a falling
death rate, leaving the rate of natural increase about the same.

*The CBR is nevertheless an indispensable variable in measuring the rate of natural increase in a population.

*The TFR is a “synthetic” measure in that it is based on an imagined cohort of women passing through their reproductive years while the CBR is a
“periodic” measure specific to an exact year.

>The UN Population Division reports PNG’s CDR of PNG in 2022 as 6.5 per 1,000. If this figure is used then the rate of natural increase would
jump to 2.3 percent, the same rate as was recorded in 2000.



Figure 6: Trends in the CBR, CDR and natural increase, 1966-2016-18
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The estimated population growth rate of 2.1 to 2.3 percent based on birth and death rates is lower than the growth rate
calculated by the change in population size between the last two censuses in 2000 and 2011—which is reported as 3.1
percent per year. The discrepancy between the two estimates arises from several factors. In the first place, the census-based
estimate is an average over a period of 11 years. The actual growth rate may have changed over the intercensal period.

The other factor is relative under-enumeration. Intercensal measures of population growth are only accurate if there is no
coverage error in either census or if the coverage error is identical. If the coverage error in two successive censuses can be
determined and corrected then an intercensal growth estimate may be reliable. In PNG, coverage errors are not generally

corrected and often not even estimated.




PNGs fertility transition in a comparative perspective

Although the PNG’s TFR shows a declining trend, the rate of decline is extremely slow and has apparently stalled since 2011.
The characterisation “slow” can be demonstrated by comparing PNG’s fertility transition with those of other countries or
groups of countries. In Figure 7, for example, PNG’s fertility trend since 1950 is compared with that of the “Less developed”
and the “Least developed” (the poorest and most vulnerable) countries.® It will be seen that up to the late 1960s, PNG and
the less and least developed countries as groups had a TFR approximately between 6 and 7. From 1970 onwards, the TFRs
diverged; in the less developed countries, the TFR dropped rapidly. The TFR of the least developed countries remained
between 6 and 7 until the early 1990s, after which it commenced a steady decline to reach 4.0 by 2021.

Figure 7: PNG’s TFR compared with the less and least developed countries, 1950-2021
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Source: United Nations, DESA, Population Division (2022).

Note: In this graph, data for the less developed countries from 1955 to 1970 have been smoothed to remove large fluctuations in the original figures
published by the UN.

Figure 7 suggests that PNG’s fertility trend has followed much more closely that of the least developed countries than the
less developed, although at a somewhat lower level. In particular, the rapid decline in the TFR of the less developed countries
from 1965 to 2000, during which the TFR dropped by half, did not occur in PNG. Certainly, the TFR declined, but at a
much slower rate, following more closely the trend of the least developed countries.”

Another perspective can be gained by adding a country with similar characteristics to PNG to the comparison. For reasons
explained below, we have selected the Southeast Asian country of Laos.® In Figure 8, data on Laos has been added to the data
shown in Figure 7. It is apparent that in the 1970s, Laos had a TFR similar to PNG’s as well as to the less and least developed
countries. However, while PNG’s TER started to decline in the early 1980s, Laos’ TFR increased, rising to the level of the

¢These designations are United Nations terms. For the definition of a “least developed” country see: https://www.un.org/development/desa/
dpad/least-developed-country-category/ldc-criteria.html. Less developed countries have fewer structural impediments to development than least
developed, but fall short of the threshold of “More developed” countries.

7One qualification to this observation needs to be made. The UN Population Division’s estimates of TFR in PNG from the year 2000 onwards are
significantly lower than the estimates derived from PNG’s censuses and DHS surveys. If the latter data are used, PNG’s level of fertility is presently
(ca 2017) about the same as for the least developed countries as a group.

8 The official name of the country is the Lao People’s Democratic Republic, sometimes shortened to Lao PDR. We use the name Laos in this

paper.



least developed countries a decade later. Subsequently, however, Laos’ TFR declined rapidly, dropping below PNG’s TFR by
the early 1990s and continuing to fall up to 2021 when it matched the less developed countries.

Figure 8: TFR trends in less developed and least developed countries compared with PNG and Laos
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Source: United Nations, DESA, Population Division (2022).

While PNG’s TFR has followed the least developed countries, Laos’ TFR has converged with the less developed countries.
Both countries have been moving in the same direction, but Laos has been moving rapidly whereas PNG has been moving
very slowly. Consequently, the demographic prospects of the two countries are diverging. This is evident from Figure 9,
which shows that both countries started out in 1950 with a similar population—PNG had 1.5 million and Laos had 1.7
million. Both countries reached 5 million at roughly the same time—Laos in 1996 and PNG is 1998. After 1998, however,
their paths diverged, with growth slowing considerably in Laos and rapid growth continuing in PNG. By 2020, Laos had a
population of 7.3 million while PNG’s population had increased to 9.9 million—a gap of 2.6 million.




Figure 9: Population growth trends in Laos and Papua New Guinea, 1950-2020
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Projected forward to 2050, the gap between the populations of these two countries would continue to widen (Figure 10).
While Laos’ population would level-off around 9.8 million by 2050, PNG’s population would reach nearly 15 million in
that year. Compared to 2020 when the gap was 2.6 million, by 2050 the gap between the two countries would double to 5.1
million based on these projections.

Figure 10: Projected populations of PNG and Laos, 1995-2050
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Are PNG and Laos valid comparisons?

When PNG is compared with “similar” countries, it is usually other Pacific Island countries analysts have in mind, particularly
those in the Melanesian sub-region.” Yet there is no other Melanesian country that is close to PNG on a range of demographic
and socio-economic indicators. In demographic terms, PNG has more than 10 times the population of the next largest
population in the Pacific (Fiji, with 925,000) and has 16 times the land area of the next largest country by area (Solomon
Islands). The PNG economy is also five times the size of the next largest Pacific economy, Fiji. To find a country similar to
PNG in size and scale, it is therefore necessary to look to Asia or Africa. This is acknowledged by the Asian Development
Bank, which refers to Laos and Cambodia as “comparator” countries when assessing poverty levels in PNG rather than other
Pacific Island countries (ADB, 2012).

As already shown, Laos had an identical population growth trajectory to PNG up to the late 1990s. Currently, Laos and
PNG also have similar economic structures with a strong reliance on the exploitation of natural resources and a small
agricultural sector—despite the majority of the labour force in both countries being in the agricultural sector (see Figure
11). Low productivity in agriculture is a key feature of both economies and both countries are struggling to construct a more
diversified economy. Topographically, there are similarities as well, with both countries having a highland population with
diverse ethnicities as well as a lowland population. Of course, PNG is an oceanic country whose international borders (aside
from the long land border with Indonesia) are maritime, whereas Laos is “landlocked” within borders marked by rivers and
mountains. As shown in Figure 11, however, the distribution of GDP by sector is almost identical in both countries.

Figure 11: Distribution of GDP by main economic sectors, Laos and PNG, 2022
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There are similarities between the two countries on several other development indicators, as well as some differences that
cannot be fully explored here. PNG’s Gross National Income (GNI), for example, is about one quarter larger than Laos’,
resulting in a higher GNI per capita. But expressed in purchasing power parity, Laos has a significantly higher GNI per capita
than PNG (World Bank, 2023a).

In terms of poverty levels, PNG also compares unfavourably to Laos, with nearly 40 percent below the national poverty
line compared with 18 percent in Laos. Using the international poverty line (currently $2.15 per capita per day PPP), the
differences are even larger. On this measure, the poverty headcount ratio in Laos is only 7.1 percent, compared with 39.7

9 For a comparative analysis of PNG’s family planning situation in a Pacific Island context see: Hayes and Robertson (2010) and Hayes

(2010).



percent in PNG (World Bank, 2023a). In both Laos and PNG, economic growth rates tend to be somewhat erratic due to
role of resource extraction in their economies. However, in 2021, Laos’ GDP increased by 3.5 percent, while PNG’s GDP
increased by only 0.1 percent (ADB, 2022).

It is also important to highlight the higher level of urbanisation in Laos compared to PNG. According to the World Bank,
Laos is 38 percent urban compared to only 14 percent in PNG. (World Bank, 2023b).

It is in the key fertility indicators that we can see the largest differences between these two countries. As indicated earlier,
PNG’s TFR in 2017 was 4.2 whereas it was 2.7 in Laos. At the national level, the difference is 1.5 births. This makes a large
difference in terms of future trends. It is also important to note that the difference between urban and rural fertility is about
the same (0.9 births) in both countries.



Conclusion

PNG’s demographic transition has been both erratic and slow, virtually stalling during the 1990s and going into reverse in
the 2000s. Consequently, the annual rate of natural increase has accelerated from its long-term rate of around 2.2 percent per
annum (Hayes, 1993; PNG NSO, 2017b) to possibly a historical high of 2.6 percent. Although the death rate has declined
as expected by transition theory, its rate of decline has been extremely slow. On the other hand, the decline in the birth rate
has been erratic and inconsistent—trending upwards from the 1990s when expected both by theory and expert opinion to
trend downwards.

This paper employed comparative analysis to find an explanation of PNG’s slow demographic transition—particularly the
fertility transition. Two competing explanations are typically employed to explain a slow or stalled fertility transition: one
approach focusses on the rate of socio-economic development, including economic growth, poverty reduction, urbanisation
and education; the alternative approach emphasises the independent role of family planning services—including issues to do
with access and availability as well as utilisation.

This paper has focussed on socio-economic factors, comparing PNG with Laos.'” We found that while both countries have
similar economic structures, Laos has higher GNI per capita when expressed in purchasing power parity and more consistent
GDP growth. Most strikingly, the proportion of the population below the national poverty line is substantially higher
in PNG than in Laos. Based on the international definition of poverty, PNG’s poverty headcount ratio is more than five
times that of Laos. These differences go part of the way to explaining PNG’s slow demographic transition. However, socio-
economic factors do not provide a full explanation and consideration must be given to the role of family planning and other
reproductive health services.

If the demographic transition is to be accelerated in PNG, significant progress will be needed in both the pace of development
and the delivery of family planning services. The rate of economic growth needs to increase to a level significantly higher
than the rate of population growth, in order to boost per capita incomes. On the other hand, access to better quality and
comprehensive family planning services also needs to improve. Achieving these objectives presents significant challenges to
PNG’s planners and policymakers.

"For a discussion of family planning services in these countries see Hayes (forthcoming).
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