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Abstract
The paper projects aggregate populations of six Pacific Island countries in both pre- 
and post-COVID19 scenarios using a Cohort Component Method for the period 
2020–2060. It uses baseline indicators resembling China and Italy’s experiences and 
finds that Pacific countries could experience a fatality rate between 5 and 20% due 
to the pandemic. It also finds that most Pacific Island countries would experience 
higher fatalities in the older age groups, consistent with what is being witnessed in 
other countries around the world. The analysis also shows that while the risk esca-
lates for people over 50 years onward in all other sample countries, in Fiji, those in 
the age range of 60 years or more are at higher risk. The findings also indicate that 
for all countries, the fatality rate for 80 years and older is about 50%. The popula-
tion projections show that Fiji will be most impacted, while others will experience 
around 2% initial population decline. The convergence to baseline is found to be 
slow (except for Tonga) in most Pacific countries. Consequently, the paper suggests 
a cautious approach in dealing with the current crisis.
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Introduction

The economies of the Pacific region are small and vulnerable, and therefore face 
multiple socio-economic challenges (ADB, 2017; The United Nations, 2019; Con-
gdon, 2014; Tisdell, 2014). Having small populations also undermines any scale 
effects, innovations and much of the needed economic growth (Jones, 1995). But 
Pacific populations also suffer from several demographic setbacks. These are con-
stant emigration (Campbell & Warrick, 2014), declining birth rates (Narsey, et al., 
2009) and rising death rates (United Nations Population Fund, 2014). The latter is 
strongly related to health risks resulting from non-communicable diseases (mostly 
diabetes, hypertension, and respiratory problems), others are lifestyle-related such 
as obesity and heart diseases, etc. (Hou et al., 2016) but also due to the sudden out-
break of pandemics and other natural disasters. The Region’s average out-migration 
rate stabilised to 8.5% per annum in 2016 (Secretariate of the Pacific Community, 
2016), with Pacific people emigrating mainly to Australia, New Zealand, and the 
USA. The region’s fertility rate averages 3.5 births per woman (The World Bank, 
2017) due to factors like income growth, educated young population, high cost of 
living and delay in marriage (Gani, 1999; Lal & Singh, 2019).

This paper projects populations of six Pacific Island Countries (Fiji, Samoa, the 
Solomon Islands, Vanuatu, Tonga, and PNG) using country-specific population vari-
ants and the Cohort Component Method (CCM) over the period 2020–2060.1 Our 
estimates are compared with that of the United Nations Population Division (UNPD, 
2014) and the Secretariat of the Pacific Community’s (SPC, 2016) predictions. More 
interestingly, this paper generates ex-ante alternative post COVID19 population sce-
narios using experiences of China and Italy in the pandemic as a backdrop. China 
is selected because of its success in containing the virus while we consider Italy 
as the worst case of COVID19.2 We use the rates of China as the minimum and 
those of Italy as maximum values of fatality indicators in our calculations. Although 
our benchmark countries are large and diverse, given the absence of reliable local 
indicators, they do provide workable assumptions and data for modelling. However, 
there are two caveats. First, most of the Pacific countries have not yet been fully 
exposed to the virus, but they are not immune to the pandemic either. As such, our 
results are pre-emptive. Second, actual fatality rates are either very low or unknown 
for these countries.

Despite low COVID19 related infections and mortality in the Pacific, the coun-
tries still share exclusive challenges—they are small, geographically isolated, vul-
nerable to acute environmental or health shocks and unable to benefit from potential 
scale effects. If fully exposed to COVID19, the majority of the islands could be dev-
astated in a very short period due to low populations and weaker health services. In 

1 The selection of countries is based on the following: They comprise about 97% of the region’s popula-
tion and 99% of total land area. These countries also suffer from shortage of labour and low economic 
productivity.
2 More recent international experiences put the USA in the forefront. However, at the time of analysis, 
only limited data was available.
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PNG, for example, over 80% of the population live in rural areas where health facili-
ties are inadequate. Health centres frequently run out of supplies and just recently, 
4000 nurses went on strike due to insufficient personal protective equipment (PPE) 
provided to them (Ellis, 2020). The fact is that basic services and accessibility to 
vital care or fully equipped hospitals is impossible in outer islands and rural areas 
across the Pacific Island Countries (PICs). The Guardian3 reports that Vanuatu has 
only two ventilators for a population of 300,000 people. Due to limited biotechno-
logical resources, only a few Pacific nations can effectively test for COVID19. Many 
of the processing samples are being sent to Australia, New Zealand, or the United 
States. The lag in testing and results may further compound the situation.

Communicable and non-communicable diseases are troublesome in the Pacific. 
For example, the Pacific has the world’s highest levels of Type 2 diabetes and excep-
tionally high levels of obesity.4 Therefore, any chronic conditions will likely set up 
a death path for those people exposed to the virus. Further, Pacific culture mostly 
evolves around close-knit extended families which can enhance the risk of commu-
nity-based transmissions. Social distancing may have worked in large, industrialised 
nations but has failed to make significant impacts in the Pacific diaspora. Thus, for 
all these reasons, we chose PICs for our sample countries. The paper has a high 
potential for future research and follow- up studies.

There is evidence that COVID19 is already impacting most of these economies 
either directly or indirectly, and its combined effect on the Pacific population is 
likely to be significant. Thus, the use of benchmark indicators (which are relatively 
high but standardised with individual country contexts) is valid. We also note that 
each of our sample countries’ capacities, resources, and medical services are lim-
ited. Thus, a timely population projection would give a better understanding of the 
looming calamity because of the communal style of living, under-resourced govern-
ments, fragile medical services, and the local culture that lacks seriousness in heed-
ing warnings and can be a good breeding ground for the virus. But in the absence 
of real-time local data, we depend on indicative global parameters and analytical 
models. As such, our work is exploratory.

The rest of the paper is structured as follows: the following section is a survey 
of related literature on population projection, followed by "Conceptual Framework" 
section which explains the methodology adopted in our work. "Results: pre-COVID 
population projections (2020–2050)" section presents the findings and compares 
them with the UNPD’s and SPC’s outlook for the pre-COVID19 scenario. In "Poten-
tial impact of COVID19"section, we re-project the populations of the six countries 
in alternative post-COVID19 scenarios. Unfortunately, we cannot compare these 
estimates with others because to the best of our knowledge, there are not any such 

3 The Guardian. (2020, April 07). ’If it comes, it will be a disaster’: life in one of the only countries 
without coronavirus. Retrieved from The Guardian: https:// www. thegu ardian. com/ world/ 2020/ apr/ 08/ if- 
it- comes- it- will- be-a- disas ter- life- in- vanua tu- one- of- the- only- count ries- witho ut- coron avirus.
4 45–65% of the adults are obese in countries such as Nauru, Cook Islands, Palau, Marshall Islands, 
Tuvalu, Niue Tonga, Samoa, Kiribati, and Federal States of Micronesia- see https:// obesi ty. procon. org/ 
global- obesi ty- levels/.

https://www.theguardian.com/world/2020/apr/08/if-it-comes-it-will-be-a-disaster-life-in-vanuatu-one-of-the-only-countries-without-coronavirus
https://www.theguardian.com/world/2020/apr/08/if-it-comes-it-will-be-a-disaster-life-in-vanuatu-one-of-the-only-countries-without-coronavirus
https://obesity.procon.org/global-obesity-levels/
https://obesity.procon.org/global-obesity-levels/
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projections available. The final section concludes the paper with limitations and rec-
ommendations for population policy.

Survey of the literature

Population projection and planning are important for any country, but they must be 
based on credible information about how the essential demographic variables are 
expected to change in the future. A range of assumptions generate alternative pro-
jections but the most appropriate one is used for population planning (Wilson & 
Rees, 2005).It is difficult to have complete and accurate information because of the 
uncertainty in the future values of the variables and their trends. This makes popula-
tion projection difficult and often controversial (Keilman, 1998). Since population 
momentum (resulting from large segments of the young population) still exists in 
many countries (UNPD, 2014; Li & Tuljapurkar, 1999), researchers tend to produce 
high-quality short-medium term projections which are more realistic. However, as 
the momentum diminishes, future demographic changes are exposed to much uncer-
tainty, but the population tends to be strongly influenced by fertility, mortality, and 
migration rates (Blue and Espenshade, 2011). Thus, these three variables are essen-
tial to population projections.

Researchers have developed ways to deal with these uncertainties. One is to 
compile a list of assumptions regarding the future proximate behaviour of variables 
because with valid assumptions, better approximations are possible (Dion, 2012). A 
well-accepted method is to use projection variants with a range of plausible values 
allowing for qualitative description to produce more insightful results (Beer, 2000; 
Heilig, et al., 2010). Population projections also improved by adopting methods with 
multiple processes of demographic change that affect population through appropri-
ate groupings, which can vary at different intensities (Gans, 1999). Despite the limi-
tations, the UNPD used the Cohort Component Method (CCM) to project the USA’s 
population, and more recently developed Bayesian Probabilistic Projections for all 
countries from 2015 to 2100 including those of the Pacific, (Raftery et al., 2014). 
They use a Total Fatality Rate (TFR) of 2.0, consistent with Australia, France, New 
Zealand, and the USA as these are the metropolitan focal points and have completed 
their demographic transitions. The CCM method has also been used to predict the 
USA’s population from 2017 to 2060 under three alternative migration scenarios 
mainly to examine how the USA’s population would change if future patterns of 
immigration differ radically from the historical trends. The 2017 projections for the 
USA have been disaggregated by age, sex, race, and origin (Johnson, 2020) but this 
could not have been possible without the input of high-quality microdata.

Similarly, the Australian Bureau of Statistics used the CCM approach to produce 
population projections from 2018 to 2066 for all of Australia, its different states, 
territories, and capital cities. As future levels of fertility, mortality, overseas migra-
tion, and internal migration are unpredictable, two or more assumptions have been 
made for each of these components; and the projections have been produced for all 
combinations of assumptions. These are intended to illustrate a range of possible 
future outcomes, although there can be no certainty that any particular outcome will 
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be realised, or that those future outcomes will necessarily fall within those ranges. 
The combination of assumptions created 54 sets of population projections (Austral-
ian Bureau of Statistics, 2018), producing useful information about possible futures 
(Table 1).

Statistics New Zealand also did national population projections from 2016 to 
2068. They used probabilistic population projections to determine estimates of 
uncertainty produced by combining 2,000 simulations of assumptions. These simu-
lations can be summarised by percentiles, which indicate the probability that the 
actual result is lower than the percentile (Stats NZ, 2017). The SPC’s (2016) five-
year age-interval population projections (2016–2050) are derived using the CCM 
approach. Their results are similar to ours (details later) but have not been revised 
since. To the best of our knowledge, there are no other such projections for countries 
of the Pacific region.

Given the task at hand, we use the CCM approach, which fits small populations 
(Keyfitz, 1972) quite well in the short-medium term time interval. Internationally, 
apart from the UNPD (initially), the CCM method has been used by the USA’s 
National Center for Education Statistics (2014), the Ministry of Education (2009), 
Kodiko (2011), (Wilson, A Review of Sub-Regional Population Projection Methods, 
2011) and (George, et  al., 2004). The attractive features of CCM are that it con-
forms to theory by incorporating features of demographic processes. Second, it is 
quite precise (Kamunya, 2010) with data demands manageable for small economies. 
Besides, due to advancements in estimation software and methodology, human error 
is minimized, and projections are verifiable (Murdock et  al, 1991). Further, the 
CCM fits into different scenarios of socio-economic and policy settings.

Conceptual framework

The routines in CCM can be summarised as follows: First, the base population is 
established by computing the death and net migration effects within each of the 
age-sex cohorts. Extrapolation of existing data has generated future trends in the 
variables using the SPECTRUM software (Futures Group International, 2005). The 
assumed age-specific fertility rates are applied to women of childbearing years (15 
to 49 years) to generate new birth cohorts. In the estimation process, this procedure 
is continually repeated every year until the final forecast period is reached (Fig. 1).

As in other forecasting exercises, assumptions of population variants can be com-
bined with the other principal assumptions of mortality and migration (Sawyer & 
Bassarsky, 2016).5 Our sample countries (in this paper) are all intermediate fertility 

5 The variants normally used for population projection are: (1) Medium (Standard) which assumes each 
country’s fertility rate will converge to replacement level of 2.1 child per woman. (ii) Constant variant 
assumes that fertility remains constant to the assumed values for start of projection period. (iii) High 
and Low Variant is where fertility is assumed to be 0.5 above and 0.5 below the fertility projected in the 
medium-term (iv) Instant Replacement Variant sets a fertility level necessary to ensure the population 
can replace itself in the longer term if mortality rates are fixed and migration is absent, and by ensuring 
that the net reproductive rate is 1 at the start of the first projection period.
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countries as the United Nations believes that they will have a TFR between 2.1 to 5 
children per woman. Fertility rates in these countries are expected to fall below replace-
ment level (Department of Economic and Social Affairs, 2002). By 2050, close to 80% 
of the world’s population, as well as 75% of developing countries’ population, will be 
below replacement level fertility. Until recently, demographers thought that developing 
countries that were facing substantial fertility decline would converge to replacement 
level fertility and stay constant afterwards, signalling the end of the demographic tran-
sition (Morgan, 2003). Hence, there is a clear case for medium variant assumptions 
for the Pacific. Also, the world is converging towards low fertility rates and the UNPD 
(which projects populations for 193 countries by age and sex) also applies a medium 
variant as the likely future scenario (Samir, et al., 2010).

Basic structure of cohort component model

Choi (2010) provides the basic cohort component equation which could be modified to 
take account of context-specific projections. The model with the key population param-
eters is represented in Eq. (1).

where POPit is the projected population of a country (i) at time t, BTit−t
0

  represents 
birth rates between the projection intervals in the country (i), similarly DTit−t

0

  is 
relative death rates in the country (i) over the estimation interval, 

(

MIit−t
0
−MOit−t

0

)

  
is net migration in the country (i) during the period. In our post-COVID19 projec-
tions, POPit

0
 is the revised base year (2020) population with estimated age-specific 

potential impacts of COVID19 in each country (i)—details later. The actual 

(1)POPit = POPit
0
+

[

BTit−t
0

− DTit−t
0

]

+

[

MIit−t
0
−MOit−t

0

]

Launch Year 
Population

Survived 
Population

Projected 
Migration

Survival 
Rates

Migration 
Rates

Childbearing Age 
Population

Survived Births
Fertility Rates and 
Infant and Child 
Survival Rates

Projected 
Population

Fig. 1  Conceptual framework of cohort-component model. Source: Adapted from (Smith et al., 2001)
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projection model embedded in the estimation software (SPECTRUM V5.761) uses 
an iterative procedure with robust algorithms to derive optimising solutions. There 
are alternative in-built packages in SPECTRUM, options for variations in the input 
of assumptions, and target setting options in the software as well.

Key assumptions

The projections in this paper are based on the following assumptions:

(a) Baseline population compromises males and females divided by age group as of 
1st July 2019.

(b) Fertility rates take two scenarios (i) they decline over the next projection period 
(high growth projection) consistent with rates in developed countries and stay 
constant at this rate (ii) they equal age-specific rates where the TFR remains 
constant throughout the projection period. Data sources are the World Bank and 
SPC’s PRISM website.

(c) Mortality depends on life expectancy and is disaggregated by gender.
(d) Net International Migration is assumed to be low and static, except where 

required.
(e) Sex-Ratio is assumed to be unchanged for all countries until the final year (2060).
(f) In the post-COVID19 projections, the baseline population is shocked by expected 

increases in age-specific mortality.

The exact time (in calendar years) by which countries of the Pacific will converge 
to their replacement level fertility level is in Gubhaju and Moriki (2003). These are 
2020–2025 (Fiji), 2035–2040 (Tonga and Vanuatu), and 2040–2045 (Samoa, Solo-
mon Islands, and the PNG), and are consistently employed in our analysis below. 
The constant fertility assumption enables one to accurately determine and measure 
the extent of population change, caused by X-factor(s), keeping fertility rates fixed 
throughout the projection period (Lomax, 2017). The other demographic compo-
nents (mortality and net-migration) will behave normally with constant fertility. 
For the Pacific, assumptions for mortality are specified in terms of life expectancy 
at birth. According to the UNFPA (2014), life expectancy in the region is set to 
increase by nearly 4 years in the next 20 years and the speed of this transition will 
become faster. This has been largely driven by the decrease in early life mortal-
ity and improvements in health care systems that have enabled the treatment of spe-
cific diseases.

On the contrary, international migration is most difficult to project as people’s 
movement due to changing economic, political, social, and environmental factors 
vary. Most Pacific countries in our sample experience limited migration and there-
fore its impact is likely to be weak. Thus, adopting the assumption of low and con-
stant migration throughout the projection period (except for Tonga and Samoa) is 
not unacceptable. Furthermore, when countries reach their replacement level fertil-
ity, a population shock will be more pronounced. In the Pacific, Fiji is now in this 
situation, but low populations remain a problem for development because this has 
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huge implications on the labour force, innovation, and productivity. The following 
provides insights into population dynamics, pre-and-post COVID19.

Results: pre‑COVID population projections (2020–2050)

The pre-COVID19 projections against that of UNPD’s and SPC’s projections are 
presented in Fig. 2a–f. The SPC and ours are based on the CCM methodology, while 
the UNPD has used Bayesian Probabilistic Projections. Since SPC only has pro-
jections until 2050, and the UNPD has recently revised theirs, for consistency, we 
stick to 2050 as a common end period in our sample. The red dotted lines represent 
UNPD’s projection, dashed lines are SPC’s and the solid lines are our projections.

Figure 2a–f shows that the projections are not largely different, particularly for 
Vanuatu, Solomon Islands, and PNG. However, our projections are closer to the 

Fig. 2  a Fiji Population (2020–2050). b Samoa Population (2020–2050). c Solomon Islands Population 
(2020–2050). d Tonga Population (2020–2050). e Vanuatu Population (2020–2050). f Papua New Guin-
ea’s (2020–2050)
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SPC’s projections and show that Fiji, Tonga, and Samoa will experience population 
decline from 2030 onward. For other countries (with high fertility rates and limited 
migration), the projections are similar to UNPDs. Despite the differences, they indi-
cate alarming trends in Fiji, Tonga, and Samoa. The differences relate to the time 
at which each country is assumed to reach replacement level fertility. The literature 
suggests that this is likely to happen in 2045, details in Gubhaju and Moriki (2003). 
Further to that, Tonga and Samoa do experience a massive annual outflow of the 
population. The same can be implied for mortality rates, where the future values can 
be estimated by the average growth rates of the past. For that reason, life expectancy 
in Samoa, Tonga and Fiji could have been potentially underestimated. However, 
the UNPD derives a wide range of trajectories for life expectancy, which are more 
robust and used in our analysis.

Nevertheless, the implications from these projections are that future popula-
tion pyramids in the Pacific countries will become constricted whereby the elderly 
population will outweigh the young-aged. There will be an increase in the number 
of retirees who will live longer but the problem that lies on the horizon is too few 
births. This will negatively impact the labour force, economic growth, and depend-
ency of the old age population. The pressure would also be felt by those still in the 
labour force to provide support to senior citizens. This would also strain the govern-
ment’s resources and welfare schemes. The dependency ratio for PNG, Vanuatu and 
Solomon Islands is expected to be the lowest in the Pacific (UNPD, 2014).

Potential impact of COVID19

As is evident globally, high fatality rates could eventuate from the COVID19 pan-
demic in the Pacific as borders open. This can temporarily escalate the national 
mortality rate (even the age-specific mortality rates) but more permanently 
depress the population trajectories. We use two alternative scenarios to work out 
the relevant details for the Pacific region. However, since the fatality rates result-
ing from COVID19 are less certain, it can be estimated as follows. We conjecture 
that a nation’s resilience rate (NRR) to COVID19 depends on two factors; resource 
endowment (proxied by real income) and health standards (proxied by life expec-
tancy). These variables are assessed alongside the benchmark cases (indicated by 
variables with * in Eq. (2). So, the actual resilience rate is a weighted average of the 
relative income gap and differences in health services. The parameter (β) measures 
the impact of each of the two variables on resilience rates. They can be called the 
relative weights (which can be calibrated) but for simplicity, we assume that they are 
equal at (0.5) each. Thus, both factors are equally important. Other researchers may 
innovate on NRR by including factors like population density and level of education 
etc.; which has implications on the spread and fatalities of COVID19.

Equation (3) determines the National Fatality Rate (NFR) as defined by the WHO 
(2020). This measures the actual number of deaths per number of affected persons. 
Using the two benchmark cases, we think that the NFR will vary from the bench-
mark cases at the rate of (1-NRR). That is, the higher the NRR, the lower would 
be the NFR. Thus, a country’s position is measured by its relative distance from 
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the benchmark levels of the two indicators. Finally, the Age-Specific Fatality Rate 
(ASFR, Eq. 4), is estimated as the post-COVID19 ASFR in the two baseline cases, 
adjusted for NRR. In short, Eq. (4) is an age-specific variant of (3) measuring the 
fatality rate.

Putting the above analytical model to data, we derive the estimates of expected 
resilience and expected fatality rates for each country in our sample (Table 2). Using 
China as a benchmark, the estimates indicate that at best, fatality rates could be 5% 
of those infected, with the highest rates expected for PNG and Solomon Islands. 
With Italy as the baseline, this could be as high as 20%. This is quite serious and 
worse than the outcome of Italy itself.

Table  2 shows how the countries are positioned on the capacity scale (NRRs) 
with the alternative benchmarks and their expected average national fatality rates 
(NFRs) once the virus impacts these countries. In summary, it averages around 5–6% 
(minimum) and 19%-20% (maximum). We underplay the impact of local initiatives 
(lockdowns and social distancing etc.) because these were also implemented in the 
baseline cases. Regional reports show that currently, the fatality rate is zero in the 
Pacific, but there remains a possibility of a second or third wave of COVID19. The 
island states have lower than average resilience reflected in their limited ability to 
deal with the crisis. Also, the direct and indirect effects of COVID19 on populations 

(2)NRRi =

[

�
1

[

Yi − Y∗

Y∗

]

+ �
2

[

LEi − LE∗

LE∗

]]

× 100

(3)NFRi = NFR∗
×

[

1 −
NRRi

100

]

(4)ASFRij = ASFR∗
×

[

1 −
NRRi

100

]

Table 2  Resilience and expected fatality rates of COVID19

Authors’ calculation based on data from local and international sources

Country Baseline: China Baseline: Italy

NRR
% deviation from 
baseline

NFR
% of infections

NRR
% deviation from 
baseline

NFR
% of infections

Fiji −26.6 5.06 −52.5 19.8
Vanuatu −37.1 5.48 −53.6 20.0
Tonga −29.9 5.21 −51.7 19.7
Samoa −30.7 5.34 −50.8 19.6
Solomon Isl −44.0 5.76 −54.0 20.0
PNG −44.4 5.78 −58.0 20.5
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are expected to be significant.6 Against this backdrop, the estimated NFRs are not 
invalid and linearly feature in the population estimates (below) along with alterna-
tive scenarios. Table  2 shows that Fiji would have a fatality rate of just over 5%, 
and the Solomon Islands and PNG (furthest away from the benchmark China) are 
expected to have a slightly higher rate (5.8%). The regional average is estimated at 
5.4% fatality of infections. If the situation is aggravated (like Italy), Tonga and Fiji 
will see a rise in fatality to about 20%, similar to other countries.

The China-based scenario on NFR is not unexpected, especially if we account for 
the direct and indirect impacts of COVID19. Since the Pacific countries are capac-
ity constrained, the impact of the virus is likely to be significant. In addition, these 
small economies will not be able to sustain a prolonged lock-down of their indus-
tries and economy because this can instigate another local crisis (economic reces-
sion), which can aggravate the situation.7 Against this backdrop, risks in all the 
Pacific countries’ populations and therefore on livelihoods are high. This signals for 
well-planned COVID19 management systems and a coordination or implementation 
failure could spell a big disaster.

Table 4 in the "Appendix" is a quick reference to the age-specific benchmark indi-
cators. Two observations are clear. First, the ASFRs are typical of the rates observed 
in other countries worldwide. Second, the aggregate fatality rate tends to be higher for 
the older population. However, real-time data show that the COVID19 cases in the 
Pacific countries are much lower than the world average, and the number of deaths due 
to COVID19 is low. This situation is likely to change dramatically when borders open 
for international travel and trade. From a population perspective, the indirect mortality 
impact due to COVID19 may be just as significant, if not larger than the direct impact 
of COVID19. Some analysis of potential indirect impacts is in Chen et al. (2020) and 
ADB (2020). The lifestyle change due to COVID19 may have a greater impact on 
mortality in these countries than COVID19 itself. From a theoretical perspective, the 
net loss resulting from the pandemic is likely to be huge, as societies are less economi-
cally oriented, mostly unemployed and have lost incomes and jobs.

Nonetheless, using the national resilience indicators computed above, we first 
find the following age-specific outcomes for the six countries. These are indicated in 
Fig. 3a–f below. The vertical axis represents the percentage of fatality and the hor-
izontal axis shows age-specific intervals. The min and max represent the best and 
worst-case scenarios. The estimated fatality rates for all countries (except Fiji) show 
that people below the age of 50 are relatively safe. Once 50 years is reached, fatal-
ity starts to become significant. For Fiji, this starts at the age of 60 (possibly due 
to relatively better economy and medical services). We also find that for all other 
countries, the fatality risk escalates at 50 years on a moderate growth path. For Fiji, 

6 Theoretically, the indirect effects are notably profound on populations. These include (but are not lim-
ited to) loss of incomes and employment, psychological effects, social disturbances, financial burdens, 
exclusions, fear and travel risk, cost of evacuation, isolation, vaccination, and safety of populations etc.
7 The Lowy Institute recently projects that the main thrust of economic reliance for the Pacific (tourism, 
migration, remittances, and aid) will be significantly affected. On average, these economies may experi-
ence a contraction of as much as 10% in their GDPs.
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the risk momentum is relatively steeper after 70,8 reflecting Fiji’s escalating risks in 
the longer-term. (Age structure data, reflecting our views, are included as population 
pyramids, in an "Appendix"). This could be because the older persons (over 60 years) 
are projected to grow to 170,500 by 2050 in Fiji with a constant annual growth rate. 
This contributes to a higher risk of mortality and population decline in the event of 
COVID19. Global evidence shows that older persons are less resistant to COVID19 
compared to younger cohorts. However, for all countries, the fatality rate for those 
over 80 years is about 50%. These are useful in projecting the post-COVID19 popula-
tion estimates. The analysis is stretched to the ASFRs using indicators from China 
and Italy (Table 3) and Eq. (4). The results are summarised in Fig. 3a–f.

Based on Fig. 3a–f, the population variants are adjusted, and the aggregate pop-
ulations are re-projected for the six countries. The comparative summary of the 

Fig. 3  Potential Effect of COVID19 on Age-Specific Fatality Rates (% of the age-specific infected popu-
lation)

8 Currently, Fiji’s older population is growing by 3000 people per year. This annual growth is expected 
to remain constant through to 2050, thus contributing to higher risk, mortality rate and population 
decline in the future (Fiji Sun, 2018).
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pre- and post-COVID19 projections with two alternative scenarios—min (Chinese 
benchmark) and the aggravated scenario (Italy benchmark) are given in Fig. 4a–f. 
The projections are made for the period 2020–2060. Our findings show that out of 
all, Fiji is most affected with an initial potential population decline of about 3.5% 
from the baseline. Other countries such as Tonga and Samoa are expected to experi-
ence an initial impact of about -2% in the worst case. The remaining countries will 
have a slightly lower initial impact in the worst (max) baseline case. On the optimis-
tic side, most countries, including Fiji will experience an impact of about -0.6%, ini-
tially. These effects will taper-off as time proceeds. The fastest catch-up (in the min 
case) is expected to be Tonga in about 18 years, followed by Samoa.

We find that most countries will revert to full-baseline situations by 2050. If the 
crisis is well managed, this could be even faster for all countries, except for the PNG 
and Solomon Islands (min case). Tonga, Samoa, and Fiji would be the interesting 
cases to monitor in the Pacific region, as each display out-laying responses to the 
effects of the virus. While Fiji has better medical services and higher incomes, its 

Fig. 4  Potential Effect of COVID19 on Pacific Populations (2020–2050) (% deviation from baseline)
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distance to replacement level fertility is shorter, implying lower population momen-
tum. This will make population growth a huge challenge and result in a shock to its 
population. Figure  4a depicts this scenario. Tonga’s high fertility and longer life-
expectancy will ensure faster recovery to baseline if there are population distur-
bances, like COVID19. Samoa’s reaction to the shock is similar to Tonga, but con-
vergence is slower. This is because of relatively higher out-migration from Samoa, 
and it is further away from replacement level fertility. Other countries’ speed of con-
vergence to baseline will be about 35–40 years. This represents a huge sacrifice of 
welfare, productivity, incomes, and economic potential of the Pacific.

Concluding comments

Fiji, Tonga, and Vanuatu top the list of Pacific countries on the shift of the pop-
ulation towards older age (above 40  years). The increase in median age indicates 
that society is ageing and thereby will be more prone to illness and less resistant 
to viruses like Corona. The pre-COVID19 population growth rates show positive 
population growth in all PICs except for Tonga in the first half, while in the sec-
ond half, Fiji and Samoa are highly likely to experience negative population growth 
rates. These are like projections of the UNPD and SPC. Our estimates show that 
most Pacific countries will have higher fatalities in the later age-groups, and within 
these, Fiji will have a serious decline in the 70+ age range due to COVID19. Others 
will have a relatively younger-age risk profile. However, if the crisis is not well-
managed, an expected loss of all affected population of about 5% (best) or 20% 
(worst) is likely. The projections with possible effects of COVID19 show that most 
countries in the region will experience about a 0.5% initial decline in total popula-
tion (best) and about 2% decline (worst). Of these, Fiji is expected to be the most 
strongly impacted. Tonga stands out as the country that will reach convergence to 
baseline quickly. Samoa will also have a quick recovery following Tonga, but the 
complete convergence of all countries to their pre-COVID19 population’s trajecto-
ries is expected to be by 2050.

This paper shows important information on how the populations (and therefore 
other real variables) in these economies are likely to change in the short-medium 
term. There are a few implications for population policy. First, given low fatality 
and high out-migration in some countries, as well as lower rates of increase in 
life expectancy in some, a crisis like COVID19 can be costly. As such, we advise 
greater caution on population management in all countries. Fiji, which is closest 
to its replacement level fertility is at greater risk and therefore, crisis management 
should be implemented with acute seriousness. There is a dire need for people to 
take advisories seriously, and the temporal restrictions on the movement of peo-
ple including a close association with those infected should be strictly restricted. 
Countries should implement a quick recovery plan to salvage their economies, 
industries, and livelihoods. There is also a need for more resources and fund-
ing, possibly through donor programs to prevent widespread disaster in the six 
countries, should there be evidence of COVID19. At this stage, Fiji and PNG 
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need to react faster and with more innovative methods, keeping local conditions 
and culture in mind. This can also imply some stringent regulations and controls. 
We expect our research to enlighten the six countries of the looming calamity but 
accept that it suffers from the lack of actual ASFRs for each country. We, there-
fore, invite other studies to fill this gap with a better dataset.

Appendix 1: Pacific population projections

See Tables 3, 4 and 5.

Table 3  Population Projection for the Pacific, (2020–2050)

Source: Author’s Computations (2020)

Year Fiji Samoa Solomon Islands Tonga Vanuatu PNG

2020 894,153 188,219 711,288 102,050 306,717 8,618,801
2025 908,904 188,400 781,647 99,309 335,721 9,497,229
2030 916,287 188,610 852,694 95,759 364,064 10,364,704
2035 919,281 188,678 922,506 91,505 391,203 11,200,524
2040 917,128 187,230 987,778 86,126 415,889 11,967,765
2045 909,276 182,343 1,044,806 79,656 439,058 12,625,320
2050 896,376 174,534 1,098,380 71,970 461,388 13,220,847

Table 4  UNPD Population Projection for the Pacific, (2020–2050)

Source: United Nations Population Division (2014)

Year Fiji Samoa Solomon Islands Tonga Vanuatu PNG

2020 925,000 200,000 647,000 111,000 294,000 8,756,000
2025 950,000 206,000 709,000 116,000 324,000 9,614,000
2030 970,000 212,000 773,000 121,000 354,000 10,487,000
2035 985,000 221,000 839,000 127,000 385,000 11,362,000
2040 995,000 230,000 905,000 132,000 415,000 12,224,000
2045 999,000 238,000 970,000 136,000 445,000 13,064,000
2050 998,000 243,000 1,033,000 140,000 475,000 13,871,000

Table 5  SPC Population Projection for the Pacific, (2020–2050)

Source: Secretariat of the Pacific Community (2016)

Year Fiji Samoa Solomon Islands Tonga Vanuatu PNG

2020 895,400 199,300 714,800 100,000 319,500 8,901,200
2025 909,300 205,700 802,800 99,200 357,900 9,846,300
2030 918,700 212,700 902,300 98,400 397,300 10,790,800
2035 924,900 220,300 1,010,900 97,700 437,900 11,757,100
2040 927,900 227,800 1,123,600 96,700 479,500 12,798,600
2045 927,700 234,200 1,237,200 95,300 521,100 13,915,200
2050 924,700 239,100 1,351,600 93,600 561,900 15,057,600
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Appendix 2

See Table 6 and Fig. 5.

Table 6  Baseline Indicators for 
Analysis

Source: The Worldometer (China), and Statista (Italy), 2020

Indicators China (%) Italy (%)

Aggregate Fatality Rate 3.9 13
80 + 14.80 31.60
70–79 8.0 23.80
60–69 3.60 9.20
50–59 1.30 2.50
40–49 0.40 0.90
30–39 0.20 0.40
20–29 0.20 0.10
10–19 0.20 0
0–9 0 0.10
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