me LUISS

Department of Political Sciences
Master’s Degree in International Relations
Major in Security

Chair in Demography and Social Challenges

Climate Change and Food Security in the Pacific
Small Island Developing States. The Case of Papua

New Guinea, Fiji, and the Solomon Islands.

Prof. Maria Rita Testa Prof. Carlo Magrassi
SUPERVISOR COSUPERVISOR

Anna Laura Scifo
CANDIDATE
649632

Academic Year 2022/2023
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Introduction

The Pacific Islands constitute an island region within the vast Pacific Ocean, composed
of three ethnographic groups: Melanesia, Micronesia, and Polynesia. The Pacific Region
covers over 300,000 square miles of land, with New Zealand and New Guinea comprising
a significant portion; it has an extensive coastline spanning approximately 25,000 km,
constituting roughly 3% of the world's total coastline. This coastal length exceeds the
combined lengths of both the coastlines of the People’s Republic of China and India
(ADB, 2004). The area houses a wide variety of flora and fauna; in Papua New Guinea
alone, there are over 250 species each of mammals, reptiles, and amphibians, alongside
an impressive count of more than 11,000 plant species (UNESCAP, 2006). The Pacific
region is a diverse mix of independent states, associated states, parts of non-Pacific Island
countries, and dependent states. Melanesia, located north and east of Australia and south
of the Equator, includes islands like Papua New Guinea, the Bismarck Archipelago,
Solomon Islands, Vanuatu, New Caledonia, and Fiji. Micronesia lies north of the Equator
and east of the Philippines, forming an arc of islands ranging from Palau to Kiribati.
Polynesia consists of a collection of islands in the eastern Pacific, enclosed by the
Hawaiian Islands, New Zealand, and Easter Island; some of these islands include Tuvalu,
Wallis and Futuna, Samoa, Tonga, Niue, the Cook Islands, and French Polynesia (ADB,
2013).

Several Pacific Islands fall under the category of Small Island Developing States
(SIDS), a designation initiated at the 1992 United Nations Conference on Environment
and Development in Rio de Janeiro, Brazil (UN, 1999). SIDS, situated in the Caribbean,
the Pacific, and the Atlantic, share distinct social, economic, and environmental
challenges, despite their geographical differences. One of the most pressing issues for
SIDS is the impact of climate change, which extends beyond environmental degradation
to significantly affect food security in local communities. The gradual rise in sea levels
and the increased frequency of extreme weather events not only threaten the physical
existence of these island communities but also jeopardize their agricultural and fishing
sectors, leading to potential food shortages and increased vulnerability to food insecurity.

From the standpoint of the Food and Agriculture Organization of the United Nations
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(FAO), food security encompasses four dimensions: food availability, food access, food
use and food stability. Food availability refers to the presence of a sufficient quantity of
quality food in the market, easily accessible and usable by people; food access pertains
to the nation's and its households' capability to obtain an adequate supply of food in a
sustainably way; food use involves the proper utilization of food based on a
comprehensive understanding of basic nutrition and proper care, coupled with access to
adequate water and sanitation; stabilization implies ensuring consistent and reliable
access to sufficient food for populations and individuals, safeguarding against sudden
shocks such as economic downturns or climatic crises that could risk food availability
(FAO, 2006). According to the World Food Summit organized in Rome in 1996, “food
security exists when all people, at all times, have physical and economic access to
sufficient, safe, nutritious food to meet their dietary needs and food preferences for an
active life” (FAO, 1996).

This thesis focuses on three Small Island Developing States in the Pacific Region,
specifically in the Melanesian area: Papua New Guinea, Solomon Islands, and Fiji. These
islands, recognized as PSIDS (Pacific Small Island Developing States), share several
interesting demographic and cultural characteristics. Firstly, they have an ethnically
diverse population, rich with indigenous groups boasting a long history and unique
traditions. Their fame lies in their linguistic and cultural richness; for instance, Papua
New Guinea boasts more than 800 distinct languages spoken within its borders.
Additionally, these islands are characterized by predominantly rural communities, where
a significant portion of the population depends on agriculture, fishing, and forestry as
their primary means of livelihood. From a demographic standpoint, Papua New Guinea,
Solomon Islands, and Fiji have witnessed population growth alongside a heightened
demand for natural resources. The erosion of traditional livelihoods, such as agriculture
and fishing, because of climate change, poses a threat to food security and the
maintenance of a sustainable economic balance, impacting the well-being and health of
local communities. Food security and climate change appear as two interconnected
challenges and addressing them demands a multifaceted strategy capable of combining
local and global policies, adaptation plans for climate change, and unwavering assistance

for local communities and small-scale producers (SPC, 2011).
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The main objective of this thesis is to conduct an in-depth exploration and analysis of
the interplay between climate change, food security, and demographic shifts in Papua
New Guinea, the Solomon Islands, and Fiji. The selection of these islands is informed by
a plethora of factors. Foremost, these nations are acutely vulnerable to the ramifications
of climate change and are among the earliest to experience its direct consequences in a
tangible manner. Manifestations such as sea-level rise, coastal erosion, storm
intensification, and extreme weather events are more immediately noticeable in these
regions than elsewhere, inflicting profound impacts on the local communities and

ecosystems.

Another salient aspect is the islands’ profound reliance on natural resources; their
economies and food systems are intimately linked to these resources. Agriculture and
fisheries are not just economic mainstays and vital for the sustenance of the populations
but are also deeply embedded within their cultural fabric. Agriculture notably bolsters the
local economy, accounting for over 30% of the GDP across each of the three islands. In
parallel, fisheries occupy a pivotal role, serving as both a fundamental means of
sustenance and a vital economic sector, significantly bolstering both local and
international commerce. Many of these islands are extensively dependent on the marine
environment for their food security, through both fisheries and the cultivation of sensitive
crops like taro, which is affected by salinity changes in the soil. Climate change poses an
immediate threat to these pivotal resources, and consequently, to food security. The
repercussions extend to political and security dimensions, not merely at a local scale but

also internationally, as food crises can precipitate instability and migrations.

These islands are also distinguished by their rich biodiversity, a cornerstone of food
security. Climate change is a formidable threat to biodiversity, with the potential to erode
ecosystem services vital for food production, such as pollination and natural pest
management (Taylor & Kumar, 2016). Moreover, there exists a robust social and cultural
fabric which may hinder the implementation of climate adaptation and resilience
strategies. The islands' traditional knowledge systems and social frameworks play an
essential role in the distribution and consumption of food. Climate change disrupts these

cultural practices, altering the availability of traditional food sources and compelling
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communities to either adjust or forsake age-old food-related practices (Jupiter,

Mangubhai, & Kingsford, 2014).

Additionally, small island developing states generally possess limited resources to
counteract the impacts of climate change. Their geographical isolation, smaller economic
scales, and constrained technical capacities present formidable challenges in adapting to
and mitigating climate change's effects on food security, rendering these islands a unique
study case (Mclver, et al., 2016). The demographic backdrop of the islands in focus is
also inextricably linked to the severe impacts of climate change. Papua New Guinea, Fiji,
and the Solomon Islands are yet to complete the final stage of the demographic transition,
with high fertility rates and ongoing population growth. This demographic trend suggests
that escalating populations and dwindling resources could exacerbate the repercussions

of climate change on the islands' food insecurity.

Climate change and food insecurity thus represent a tangible threat and a critical
challenge for these islands. Since 1994, the United Nations has been committed to
developing specific projects to support SIDS in addressing these environmental and food
security challenges. The United Nations agencies, including the Food and Agriculture
Organization (FAO), United Nations Development Programme (UNDP), International
Fund for Agricultural Development (IFAD), World Food Programme (WFP), and United
Nations Office for Disaster Risk Reduction (UNDRR), actively engage in executing
projects targeted at addressing distinct national-level needs. These initiatives extend to
ensuring food security, managing natural resources, and fostering rural development. The
overarching objectives of these projects are multifaceted: empowering local communities,
particularly vulnerable groups, to enhance their resilience; combatting the adverse effects
of climate change through sustainable practices and adaptive measures; and implementing
and upholding global standards and international agreements (FAO, 2023).

These international organizations frequently establish specific subregional offices for
the Pacific Small Islands. For example, the FAO Subregional Office for the Pacific Islands
(FAOSAP) extends support to 14 Pacific countries, concentrating on food security,
nutrition, agriculture, and rural development needs. This provides a platform for Pacific

Island governments and collaborators to engage in regional and global dialogues, address
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emerging challenges, develop innovative approaches, and access technical assistance for
fostering multisectoral discussions (FAO, 2023).

Additionally, regional support for these islands comes from intergovernmental
organizations that play a crucial role in providing aid and resources. Among the
intergovernmental regional organizations dedicated to the development of the Pacific
Small Islands Developing States, the most active in this field include the Secretariat of
the Pacific Regional Environment Programme (SPREP), the Pacific Community (SPC),
the Pacific Islands Forum (PIF), and the Asian Development Bank (ADB).

The European Union, governmental bodies like the Ministry of Agriculture and
Fisheries (MAF), universities and research centers, such as the University of the South
Pacific (USP), are also involved in implementing projects and responding to these
challenges. The involvement of various actors spans multiple levels, and through an
integrated approach, these diverse entities collaborate, leveraging their respective
resources to achieve a common goal in addressing climate change and food security while
enhancing stakeholder capacity and empowering local communities.

Nevertheless, despite concerted efforts, achieving food security and sustainability
goals has been hindered by various factors. Resource constraints, the complexity of
environmental impacts, and the need for closer coordination between regional forums and

global organizations are among the issues limiting the success of these initiatives.

The objective of this thesis is to explore and analyze strategies and interventions,
policies, and projects, implemented by both local and international bodies to address the
critical issues of climate change and food insecurity in the Solomon Islands, Fiji, and
Papua New Guinea. The study involves a comprehensive understanding of project aims,
an evaluation of the methodologies employed to achieve these goals, an assessment of the
progress and outcomes attained, and a critical analysis of the gaps, obstacles, and
limitations encountered throughout the course of project implementation. Moreover, the
thesis endeavors to propose forthcoming strategies aimed at fortifying resilience in the
Pacific Small Island Developing States (SIDS).

Additionally, this thesis examines how climate change, by influencing food insecurity,
impacts the demographic dynamics of the small Pacific Islands. Numerous studies

indicate that the effects of climate change significantly impact both the fertility and
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mortality rates of populations, which are further influenced by the social, cultural,
economic, and geographical characteristics unique to a specific region. Conversely, shifts
in population composition can profoundly influence the climate system (Jiang & Hardee,
2011). This dynamic underscore the intricate and reciprocal relationship between
environmental changes and demographic patterns, emphasizing the necessity for holistic
and integrated approaches to address these global challenges. Therefore, it can be
concluded that the dynamics of population could play a role in fostering resilience against
climate change and in crafting effective adaptation strategies. This thesis advocates that
the strategies and policies implemented to combat the challenges posed by climate change
and food insecurity in the Pacific Small Island Developing States (PSIDS), should more
integrate and prioritize demographic considerations. The analysis delves into how a
holistic approach, considering both environmental and demographic imperatives, can lead
to a more efficient and sustainable management of resources, bolstering the resilience of
Fiji, Papua New Guinea, and Solomon Islands’ communities against the impacts of

climate change.
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1. Demographic Profile and Developmental Challenges in the
Pacific Small Islands Developing States: Papua New Guinea,

Fiji, and the Solomon Islands

Papua New Guinea (PNG), Fiji, and the Solomon Islands have witnessed substantial
demographic changes in recent decades. This chapter offers an overview of the population
dynamics of these small Pacific islands, emphasizing the current and future challenges
linked to population growth and the strain on limited resources. Over the past two
decades, all three—Papua New Guinea, Fiji, and the Solomon Islands—have encountered
population growth, albeit with varying trends. According to United Nations and World
Bank projections, these populations are expected to continue expanding. Collectively,
these three nations account for approximately 90% of the population across all 15 PICs

(UNFPA PSRO, 2014).

Papua New Guinea, with a population of 8.95 million, might seem small on a global
scale, but it holds considerable significance within the Pacific region. Known for its
youthful and expanding population, where 85% of its inhabitants reside in rural areas, the
country has experienced noticeable population growth due to a high fertility rate and
advancements in healthcare. On the other hand, Fiji, with a population exceeding
900,000, and the Solomon Islands, with roughly 750,000 residents, have witnessed
population growth marked by relatively moderate fluctuations. * Their population growth

is primary influenced by socio-economic and environmental factors.

! Data source: World Bank Open Data. The World Bank in East Asia and Pacific. Papua New Guinea total
population;  Solomon Islands total population; Fiji total population. Available on:
www.worldbank.org/en/region/eap
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1.1 Population Growth: A Comprehensive Overview on Papua New

Guinea, Fiji, and the Solomon Islands.

Papua New Guinea, with its robust demographic resilience, has undergone sustained
population growth, reaching 8.95 million people in 2023. Projections estimate a

population of 14.2 million by 2050 and 19.78 million by 2100 (FIGURE 1).2

Papua New Guinea: Total Population
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Figure 1 UN World Population Prospects 2022. Papua New Guinea, Total Population 1950-2100. Available at:
population.un.org/wpp/Graphs/Probabilistic/POP/TOT/598

Although current forecasts indicate continuous expansion throughout the 21st century,
the growth rate is slowing. It's projected that the annual population growth rate, which
briefly peaked at 2.03% in 2020, will decrease by nearly a full percentage point over the
next 30 years. Despite the slowdown in the growth rate, Papua New Guinea's population

continues to rise (FIGURE 2). A key factor contributing to this growth is the relatively

2 Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Papua New
Guinea Total Population. Available at: population.un.org/wpp/
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high fertility rate, which stands at 3.3 births per woman—well above the replacement rate

of 2.1 births.3

Current
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10,000,000

Population

8,000,000

6,000,000

4,000,000

Current

Annual % Change

0.00 '
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Figure 2 UN Population Prospects 2022. Papua New Guinea, Population Growth Rate, 2000-2050.

Understanding the demographic changes within a population goes beyond simply
tracking its growth; it involves assessing its density, which is crucial in comprehending
how population dynamics directly impact the utilization and sustainability of natural
resources. Population density, a key metric in demography, signifies the concentration of
individuals within a given area. It plays a pivotal role in understanding population
dynamics and its implications on resources and development, particularly in societies
heavily dependent on agriculture and natural resources for their livelihood (Yegorov,
2009). High population density often correlates with increased pressure on natural
resources like land, water, and energy, leading to environmental stress and challenges in
sustaining livelihoods. This metric aids in predicting resource utilization patterns and
evaluating the potential impact of population growth on the environment and society. As

emphasized by Malthusian theory#, a high population density coupled with limited

% Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Papua New
Guinea Population Growth. Available at: population.un.org/wpp/

4 The Malthusian theory, outlined in Thomas Robert Malthus's 1798 work "An Essay on the Principle of
Population," raises the fundamental dilemma that exponential population growth might outpace the growth
of resources, which tend to progress linearly. This imbalance could result in resource strain and socio-
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resources can result in strain, necessitating a delicate balance between population growth

and sustainable resource management (Ashraf & Galor, 2008).

Papua New Guinea maintains a relatively low population density of 22.32 people per
square Kilometer, attributed to its expansive land area. Despite this, there has been a
consistent upward trend in population density. In 2020, the island's population density
recorded 21.06 individuals per square kilometer, marking a 2.17% increase from the
previous year. From 2020 to 2021, there was a further rise of 2.05%. By 2022, Papua
New Guinea's population density reached 21.91 people per square kilometer, indicating
a 1.94% growth from 2021.° This upward trajectory in population density underscores a
continual rise in inhabitants concerning the available land area. Although the growth rate
has slowed, the persistent increase in population density may continue to strain natural

resources and food systems, necessitating new strategic and sustainable approach.

In contrast, Fiji has a population of approximately 936,000 inhabitants with a higher
population density of 51 persons per square kilometer. In recent decades, Fiji has
experienced a population surge, and according to United Nations Projections, this upward
trend is expected to persist, albeit at a moderate pace (FIGURE 3). In 2022, the population
reached 929,766 inhabitants, reflecting a 0.56% rise from the previous year. The 2021
population stood at 924,610, with a growth rate of 0.46%, which was a significant
increase compared to the 0.2% growth rate observed in the year prior. Despite the low
growth rate, the population continues to increase (FIGURE 4).6 Being a small island with
a modest population size, Fiji has a comparatively high population density; given the size
of the island, if the population continues to increase, even if by small increments, the local

population will face significant challenges.

economic challenges unless measures are taken to control population growth (preventive measures) or
establish equilibrium between population and available resources (positive measures).

® Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Papua New
Guinea, total population, population growth and population density. Available at: population.un.org/wpp/

6 Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Fiji, total
population, population growth and population density. Available at: population.un.org/wpp/
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Figure 4 UN Population Prospects 2022. Fiji, Population Growth Rate, 2000-2050

Available at:

The Solomon Islands exhibit a similar demographic trend of growth; currently home

to 740,000 people, they have undergone a population increase over time, and forecasts

suggest that this growth will continue in the coming years (FIGURE 5). The growth rate

increased until 2021, reaching an annual change of around 2.4%. However, since then,

the growth rate has begun to decrease and stabilize. Nevertheless, as a nation experiencing
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gradual growth, the Solomon Islands' population is currently rising at an annual rate of

2.2%, surpassing that of Papua New Guinea, which is now at 1.8% (FIGURE 6).”

Solomon Islands: Total Population
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Figure 5 UN World Population Prospects 2022. Solomon Islands, Total Population 1950-2100. Available at:
population.un.org/wpp/Graphs/Probabilistic/POP/TOT/90
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Figure 6 UN World Population Prospects 2022. Solomon Islands, Population Growth Rate 2000-2050.

7 Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Solomon
Islands, total population, population growth and population density. Available at: population.un.org/wpp/
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The fact that the rate of increase is slowing could indicate that the population growth
is approaching a more sustainable level relative to the land's carrying capacity. However,
even with a decreasing growth rate, the population growth will continue to pose
challenges for the Solomon Islands, particularly in terms of infrastructure, resource
management, and sustainable development. Nonetheless, the escalating demand for
natural resources poses critical challenges pertaining to sustainability and food security,

demanding comprehensive approaches and solutions (UNESCAP, 2013).

1.2 Demographic Trends: Fertility, Mortality and Population Structure in

Papua New Guinea, Fiji, and the Solomon Islands.

When analyzing the demographic patterns of a nation, it becomes imperative to delve
into the trends of fertility and mortality rates, as they significantly influence population
structure. These metrics serve as crucial benchmarks for understanding a nation's
demographic vitality and its socioeconomic landscape.

Over the last two decades, fertility rates have shown a general decline across various
regions worldwide, including the Pacific. The region experienced a demographic
transition towards lower fertility rate, driven by factors such as improved access to family
planning, economic growth, and higher educational attainment among women. However,
fertility remains relatively elevated, notably in Papua New Guinea and Solomon Islands,
supported by cultural values and a lower presence of family planning programme. Fiji
witnessed a more pronounced decrease, attributed to increased urbanization and evolving
gender roles. This reality significantly impacts the population structure, contributing to a
youthful demographic profile across these nations (SPC & WFP, 2018). This demographic
composition often leads to a higher demand for consumer goods, energy, and food
resources. Such heightened demand can exert immense pressure on natural resources and
the environment, especially when these resources are not managed sustainably. As
resources face strain from increased consumption demands, it can result in environmental

degradation, resource depletion, and imbalances within ecosystems. Hence, highlighting

22



the critical necessity for sustainable resource management practices to ensure the

availability and preservation of these resources for future generations.

Overall, despite a general decline in the fertility rate, Papua New Guinea, Solomon
Islands, and Fiji continue to experience notably high TFR compared to many other
countries. In more detail, as of 2023, Papua New Guinea boasts a very high fertility rate,
averaging 3.3 births per woman, a slight decrease from previous years, indicating a
gradual shift towards lower fertility. In 2020, PNG fertility rate stood at 3.5 births per
woman, reflecting a 1.18% decline from the previous year, 2019. The Solomon Islands
maintains one of the highest fertility rates in the Pacific region, exceeding Papua New
Guinea and averaging approximately 4.1 births per woman in 2023, despite a fast-paced
decline from 4.7 in 2016. Fiji presents a contrasting scenario with a fertility rate of 2.6
births per woman in 2023, showcasing more pronounced move towards reduced fertility

patterns (FIGURE 7).2
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Figure 7 Total fertility rate. Papua New Guinea, Solomon Islands, and Fiji, 2000-2022.

The demographic implications of high fertility rates are profound, particularly

concerning a youthful and rapidly expanding population. Based on the latest national

8 Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Total
Fertility Rate; Papua New Guinea, Fiji, and Solomon Islands. Available at: population.un.org/wpp/
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census in 2021, in Papua New Guinea, the population aged 0-14 constitutes 37% of the
total population, while in the Solomon Islands, this age group represents 39% of the total
population in 2023. In Papua New Guinea, individuals under the age of 25 make up 59%
of the total population, surpassing the combined population of all other age brackets.® As
a consequence, the population pyramid of these islands depicts a broad base and a narrow
top, indicating a significant concentration of young individuals (FIGURE 8-9). With an
annual population growth rate of approximately 2%, combined with high fertility rates
and a significant youth population, the pressure on resources in Papua New Guinea and
Solomon Islands intensifies.

Fiji's demographic profile has been evolving; its declining fertility rate in recent years
resulted in a more balanced distribution of the population across various age groups
(FIGURE 10), which could help alleviate the challenges associated with a large youth
population. In the late 1990s, Fiji had a similar percentage to the other two islands at the
present. In 1996, the population aged 0-14 constituted 38% of the total population.

However, this percentage had decreased reaching 29% in 2022.1°

Papua New Guinea population by age and sex: 2024
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Figure 8 UN Population Prospects 2022. Papua New Guinea, Population Pyramid, 2024. Available at:
population.un.org/wpp/Graphs/DemographicProfiles/Pyramid/598

® Data source: National Statical Office Papua New Guinea. Papua New Guinea, population structure.
Available at: www.nso.gov.pg/ and UNFPA, World Population Dashboard Solomon Islands. Solomon
Islands, population structure. Available at: https://www.unfpa.org/

10 Data source: The World Bank, Population ages 0-14 (% of total population) — Fiji. Available at:
worldbank.org/indicator/SP.POP.0014.TO.ZS?locations=FJ
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Solomon Islands population by age and sex: 2024
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Figure 9 UN Population Prospects 2022. Solomon Islands, Population Pyramid, 2024. Available at:
population.un.org/wpp/Graphs/DemographicProfiles/Pyramid/90

Fiji population by age and sex: 2024
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Figure 10 UN Population Prospects 2022. Fiji, Population Pyramid, 2024. Available at:
population.un.orq/wpp/Graphs/DemographicProfiles/Pyramid/242

Papua New Guinea and the Solomon Islands exhibit a significant 'youth bulge,'
characterized by a large proportion of individuals aged between 15 and 24. The youth
bulge is a common phenomenon in many developing nations, particularly in the least
developed ones. It typically arises during a developmental phase where a country

successfully lowers its infant mortality rates while maintaining high fertility rates among
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mothers. Consequently, a significant portion of the population is comprised of children
and young adults, with the current generation of children poised to become the young
adults of tomorrow ( World Bank, 2012). Children, due to their age, have yet to contribute
to the workforce or economy, while with young adults who will eventually transition into
the workforce; as this latter category enters the working age, the dependency ratio!?
decreases. If the surge in the working-age population is successfully engaged in
productive activities, and all other conditions remain unchanged, this should lead to an
increase in the average per capita income. In this situation, the youth bulge could serve
as a demographic dividend. This concept refers to the economic growth potential that can
arise from shifts in a population's age structure, mainly when the share of the working-
age population (15 to 64 years old) is larger than the non-working-age share of the
population (under 15 and over 64 years old) (UNFPA, 2020). This situation occurs due
to declining fertility and mortality rates, leading to a lower proportion of dependents
(children and elderly) and a higher proportion of individuals in the workforce. The
demographic dividend period features a population pyramid with a narrower base and
top, highlighting reduced birth rates and fewer dependents, both young and old. Its most
notable aspect is the bulging middle, signifying a large workforce, a result of presently
declining fertility and previously high fertility rates. Among Papua New Guinea,
Solomon Islands, and Fiji, it is Fiji that is nearest to experiencing this moment. Fiji's
fertility rate, as we have observed, is lower than those of the other two countries, which
continue to exhibit significantly higher fertility rates. Consequently, Fiji stands as the

country with the greatest potential to harness its demographic dividend.

The demographic dividend presents a window of opportunity for rapid economic
growth, when coupled with the implementation of effective social and economic policies,
as well as substantial investments in human capital development (Desai, 2010). The
United Nations Population Fund (UNFPA) stated that: “for countries to benefit from a
demographic dividend, the enabling environment must be favorable to ensure that an

increased supply of workers is gainfully employed ... Key institutional frameworks for

11 The dependency ratio is a demographic measure that assesses the economically dependent portion of the
population. It’s a ratio of the population not in the labor force (all individuals under 15 years and those 65
years and over) and the economically productive population (all individuals between 15 and 64 years of
age) of a specific country, territory, or geographic area at a particular point in time.
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education, health, the economy, and governance must be in place to convert the growing
labor force into a skilled and effective workforce” (UNFPA, 2020). However, if the young
population encounters obstacles in finding suitable employment opportunities and
generating sufficient income, the 'youth bulge' can transform into a demographic crisis; a
large cohort of unemployed youth poses a significant risk to societal sustainability in
terms of resource utilization. Additionally, this situation could potentially result in
widespread social and political turmoil (Lin, 2012).Thus, the demographic dividend
suggests a potential for economic growth if the young workforce is effectively engaged,
but also poses challenges in terms of resource allocation and employment opportunities.
A population of young individuals has the potential to induce social and human
development, innovation, and economic expansion, if the education systems, skills, and
leadership potential of youth are effectively harnessed. Conversely, a scenario where the
youth disproportionately swell the ranks of the jobless and marginalized, the likelihood
of increased poverty, disaffection, social instability, and conflict is high. Pacific Island
states, already grappling with high unemployment, fragile administrative structures,
financial constraints, and a heavy reliance on external aid, are particularly vulnerable to

the negative consequences of the 'youth bulge' phenomenon (Firth, 2018).

Education is a fundamental factor in unlock productivity and fostering income growth,
as well as harnessing the potential of the demographic dividend. Education Ministers at
the Pacific Island Forum (PIC) meeting in 2018, pointed out that: “The need to understand
and respond to the critical linkages between labour market/industry needs and
appropriate training cannot be overemphasized, if students are to be provided with
learning opportunities relevant to their future” (FEAMM, 2018). But a considerable
number of these youths are either not enrolled in school or do not attain higher levels of
education, resulting in untapped human capital (UNESCAP, 2021). Based on the
information provided in the 2019 Plan International report, it was found that in the
Solomon Islands, a significant portion of girls, up to 70%, complete their primary
education; however, this number dramatically drops to a mere 7% when it comes to
finishing secondary education (Plan International Australia, 2019). In a broader
perspective across the Pacific region, tertiary education engagement remains low, with

about 15% to 17% participation in countries like Fiji (ILO, 2013). Students, particularly
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those from rural backgrounds, face considerable challenges in pursuing advanced
education due to the long distances to secondary schools and universities, compounded
by poor infrastructure in remote and hilly regions. For families relying on subsistence
farming, the cost of education often proves to be an excessively heavy financial load,
rendering it unaffordable (Wilson, 2020). Small Pacific islands may require additional
investments in education, including increased resources and infrastructure to
accommodate to the needs of a growing younger population. Furthermore, educational
attainment does not guarantee employment; across these countries there is a high rate of
joblessness among the educated. Pacific small islands are characterized by modest
economies with limited growth that fail to generate sufficient employment opportunities
in line with demographic expansion. Data scarcity notwithstanding, youth unemployment
rates are concerning, with estimates around 23% throughout the region, which escalate to
an alarming 46% in the Solomon Islands (Moustafa & Abbott, 2014). Despite witnessing
economic expansion, primarily through sectors such as logging and natural gas, these
developments have not translated into substantial poverty alleviation or enhancements in
human development indices. Diversifying these resource-dependent economies is crucial.
The World Bank advises Pacific nations to diversify their economies away from the
limited employment potential of the extractive industries to foster sustainable growth and
create job opportunities. Agriculture, for instance, plays a crucial role in generating
foreign exchange and stands as a key employer for many residents. Given the region's
abundant fertile lands, agricultural development, including secondary processing and the
creation of value-added products, is seen as the most viable strategy for providing jobs
for an increasing workforce and ensuring lasting economic health (Oxford Buinsess
Group, 2016). The Pacific Plan alongside the Pacific Youth Development Framework for
the years 2014 to 2023 seeks to embed youth development within the broader scope of
national policymaking. This effort targets various domains such as enhancing labor and
employment initiatives, bolstering health care strategies, combating gender-based
discrimination, and actively involving the youth from rural regions in these processes.
Nations such as Papua New Guinea, the Solomon Islands, and Fiji are at the forefront,
crafting policies centered on educational advancement, economic strengthening, health
improvement, and fostering youth engagement in the political sphere. Despite these

proactive steps, the practical application of these policies is hindered by obstacles related
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to financial resources, specialized knowledge, and logistical synchronization (Wilson,

2020).

In addition to the challenge of a young population that weighs on resources, the small
Pacific islands are also experiencing a substantial population growth, even with recent
declines in fertility levels. This phenomenon is commonly termed as 'population
momentum.' It arises due to a historical pattern of high fertility, leading to a significant
number of women in their reproductive ages. This ensures that the overall birth rates
remain high, perpetuating continued population growth, even after age-specific fertility
rates have declined. Therefore, despite recent decreases in fertility rates, the sizable youth
population persists because of earlier periods characterized by high birth rates (Keyfitz,
1971). In terms of resources and food security, the population increase due to
demographic momentum poses significant challenges; the growing demand for food,
water, and other essential services can put pressure on the already limited natural
resources. The demographic momentum in Papua New Guinea, Solomon Islands and Fiji
became evident in the years following 2000, when a significant portion of the population

entered reproductive age (UNFPA PSRO, 2014).

Demographic trends in these countries are deeply influenced by socio-economic
conditions, cultural beliefs, and access to healthcare and family planning services. In
Papua New Guinea and the Solomon Islands, high fertility rates have historically been
supported by cultural norms and limited access to contraception, compounded by
geographical and economic barriers. In 2017, the Minister for National Development of
the Solomon Islands initiated a Population Policy aimed at fostering sustainable and
inclusive social and economic growth in the country. This policy emphasizes the need to
address the shortcomings in modern family planning methods, which have been identified
as a major driver of the high fertility rates observed (UNFPA, 2017). The National Youth
Policy (2017-2030) has highlighted sexual and reproductive health, including teenage
pregnancy, as a health priority (MWYCFA, 2017). Despite government initiatives aimed
at reducing fertility rates and controlling population growth, the utilization of
contraception remains low. Even though there has been a decline in the fertility rate,

contraception use, and pregnancy control remain insufficient. In 2020, statistics show that

29



only 24% of married women and 8% of sexually active unmarried women use modern
contraceptive methods; 35% of married women and 83% of sexually active unmarried
women who wish to avoid pregnancy are not using contraception, contributing to unmet
needs in family planning (SIPPA, 2020). The way family planning services are delivered
plays a significant role, with issues such as the availability and accessibility of
contraceptives, knowledge and beliefs about contraception, socio-cultural expectations of
women, affecting their use (Harrington, et al., 2020). Limited access to healthcare
services, including family planning, is a significant issue. This is influenced not only by
geographical barriers, especially in remote and rural areas, but also by the unique context
of being a small island nation in the Pacific. Remote communities on small islands may
face challenges in accessing healthcare services, including those related to contraception.
Additionally, the economic situation can impact people's ability to afford the costs
associated with contraception (Yang, Hsiao, Chou, & Hou, 2016). Cultural beliefs and
religious influences can serve as structural barriers to accessing contraception; these
beliefs can promote a traditional view of gender roles and resistance towards family
planning. Furthermore, gender inequality and misinformation about contraceptive side
effects contribute to these barriers (Kress & Narasia, 2022). Privacy issues, especially for
women, represent another significant barrier to accessing contraception services. In these
cultures, discussions about sexuality and contraception can be considered taboo. This can
lead to a lack of open communication between partners and a reluctance to seek
contraception services (Harrington, et al., 2020). Moreover, data shows that Solomon
Islands has one of the highest reported rates of physical and/or sexual violence against
women; this violence minimizes women's ability to access contraception and negotiate
consensual sex (SIPPA, 2020). Thus, the effectiveness of these government policies to
promote sustainable growth through improved family planning and reproductive health
services, is hindered by low contraception use and significant barriers to accessing family
planning services. In contrast, the demographic trends in Fiji suggest that policy
interventions, alongside socio-economic development, have been more successful in
guiding the country towards a lower fertility rate and a more sustainable demographic
profile. Fiji's lower fertility rate suggests more effective access to education and family

planning, reflecting a broader acceptance and utilization of reproductive health services.
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In summary, each country faces unique challenges and opportunities related to its
fertility rates and demographic structures. PNG and the Solomon Islands must navigate
the implications of their youth bulges, addressing employment, education, and healthcare
needs to harness the potential demographic dividend. Conversely, Fiji's demographic
transition presents an opportunity to balance resource allocation across a more evenly
distributed population age structure, potentially easing the pressures on social services
and infrastructure. While each country faces distinct challenges, there are common
themes in the need for effective family planning, education, and economic opportunities
to support sustainable demographic transitions. The fertility rates in all three countries
remain elevated compared to the global trend. Understanding these nuances is crucial for
policymakers and stakeholders to address the unique needs of each country while

fostering regional growth and stability.

In terms of mortality trends, historically, Pacific small islands have grappled with high
mortality rates, primarily due to limited access to quality healthcare, the prevalence of
infectious diseases, and challenges in healthcare infrastructure. However, in recent years,
there have been substantial strides in public health (investments in healthcare
infrastructure, access to medical services, implementation of disease prevention and
treatment programs), resulting in increased life expectancy and decreased overall
mortality rates (IMF, 2022). Despite the overall decrease in mortality rates, Papua New
Guinea, the Solomon Islands, and Fiji continue to grapple with persistently high mortality

rates (FIGURE 11), each facing distinct challenges.
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Figure 11 Crude Death Rate. Solomon Islands, Papua New Guinea, and Fiji, 2000-2022.
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Papua New Guinea has historically faced high mortality rates, particularly among
infants and mothers. As of 2022, the crude death rate was approximately 6.5 per 1,000
individuals while the under-five mortality rate stands at 43 deaths per 1,000 live births.?
Despite the ongoing decrease in infant mortality rate, it persists at a high level, reflecting
persistent challenges in both healthcare accessibility and quality. Malaria, tuberculosis,
and HIV/AIDS contribute significantly to the morbidity and mortality profile; lack of
sanitation and access to clean water also contribute to mortality from gastrointestinal
infections (WHO, 2022). Interestingly, projections suggest a stabilization in mortality rate
beyond 2023. This plateau may result from ongoing challenges in obtaining quality
healthcare, insufficient resources within the healthcare system, or changes in disease
patterns. The impact of climate change is also a significant factor to consider. It affects
the availability of food resources and access to clean water, which can have repercussions
on people's health and well-being. Furthermore, climate change can contribute to the
spread of infectious diseases and extreme weather events, potentially harming healthcare

infrastructures.

Fiji presents a contrasting scenario; despite the relatively low mortality rate, it has been
recent rapid increase the number of deaths in recent years. The country shifted from 8.0
deaths per 1,000 live births in 2015 to 9.0 in 2021, and currently at approximately 8.5.13
The rise is largely attributed to noncommunicable diseases (NCDs) such as heart disease,
diabetes, and cancers, which are linked to urbanization and lifestyle changes. NCDs
account for roughly 80% of deaths in Fiji, a figure that is on the rise, highlighting the
shifting health burden towards chronic conditions (SPC, 2022). The aging population

further exacerbates this trend, suggesting an ongoing increase in mortality rates.

Solomon Islands, meanwhile, reports the lowest mortality rate of 4.9 deaths per 1,000

individuals, with a slight improvement over the past two decades and an expectation of

12 Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Papua New
Guinea, mortality rate. Available at: population.un.org/wpp/

13 Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Fiji,
mortality rate. Available at: population.un.org/wpp/
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future stabilization. 1 This suggests a relatively better health outcome compared to Papua
New Guinea and Fiji, although the country still faces its own set of health challenges.
The mortality trends in these nations are deeply influenced by a combination of socio-
economic factors, healthcare system capabilities, and environmental challenges. PNG's
struggle with infectious diseases and sanitation issues reflects broader issues of healthcare
access and infrastructure, compounded by the geographical and logistical challenges of
delivering care in remote areas. Climate change poses a significant threat by impacting
food and water security, which in turn affects health outcomes. Fiji's increasing mortality
rate due to NCDs highlights the impact of urbanization and lifestyle changes, signaling a
transition in health burdens that requires a shift in healthcare focus towards chronic
disease management and prevention. Furthermore, the increase in mortality rates may be
largely attributed to demographic shifts, notably the aging of the population, which tends
to result in a higher prevalence of chronic illnesses and health conditions, thereby
contributing to a rise in deaths. The Solomon Islands' relatively stable and improving
mortality rate suggests some success in addressing health challenges, although the
country still faces the need for continued improvement in healthcare delivery and

addressing the root causes of mortality.

Despite varying demographic trends, Papua New Guinea, the Solomon Islands, and
Fiji all exhibit an overarching pattern of population increase. Papua New Guinea has
shown remarkable demographic resilience with consistent growth. Fiji and the Solomon
Islands, on the other hand, have seen more moderate population increases. The population
structures in Papua New Guinea, Fiji, and the Solomon Islands have a broad base,
indicating a high proportion of youth. All three nations face the crucial challenge of
accommodating their growing populations with limited resources. This increase in
population underscores the urgent need for strategic planning in the allocation of

resources and sustainability initiatives.

14 Data source: United Nations, DESA. Population Division: World Population Prospects 2022. Solomon
Islands, mortality rate. Available at: population.un.org/wpp/
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1.3 Increasing Urbanization in Papua New Guinea, Fiji, and Solomon

Islands: Demographic Pressure on Limited Resources

The continuous population growth in the Pacific Small Developing Islands, albeit at
different rates, effectively heightens the demand for food, stressing the agricultural
capacity and fishing resources vital to these economies. As population expand, also
increase the pressure on natural resources such as arable land, freshwater, and
biodiversity, which are fundamental for food production. Furthermore, the population
growth in PSIDS, along with environmental degradation and increased pressure on
natural resources, has triggered increased urbanization; a growing number of individuals
are compelled to migrate to urban areas due to the escalating uninhabitability of their
home locations. Urbanization is occurring across nearly all Small Pacific Islands, with
the notable exceptions of the Cook Islands and Samoa; this trend of expanding urban

areas began in the 1960s and has gained significant momentum in recent years.

Initially, from around 1960°, urban migration followed a circular pattern, where
migrants would return to their native villages after a certain period. This model was
characterized by a flow of migrants who temporarily moved to urban areas for
employment or other opportunities; typically, this migration was seasonal or directly
connected to certain economic or educational needs. However, in recent times, urban
migration has evolved into a more permanent trend (Campbell, 2019). Urbanization in
the Pacific region has become less transient and more definitive. This shift can be
attributed to multiple causes, including climate change, which has rendered certain
regions increasingly inhospitable due to rising sea levels, coastal erosion, and severe
weather events. These climatic changes have particularly affected rural areas and islands,
making them more susceptible to environmental challenges and diminishing their appeal
as long-term living options.

Due to its substantial size, Papua New Guinea hosts the largest number of urban
inhabitants (over 1 million in 2022) and the biggest city in the region (Port Moresby);
PNG's urban population is estimated to more than triple, surpassing 3 million people by
2050. Solomon Islands, with approximately 185,000 urban inhabitants in 2022,

demonstrates the most notable average annual increase in urbanization, standing at 4.3
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percent per annum; this pace implies that its urban population would double within the
next 16 years if this rate of urbanization persists.'® In Fiji, with approximately 500,000
urban inhabitants in 2018, urban population represents more than half of the total national
population; the population is projected to reach almost 70% of the total population by
2050.15 Data indicates a consistent rise in urbanization across all three islands,
accompanied by a decline in the agricultural population. For instance, in the Solomon
Islands, the latest Census data from 2019, when compared to the 2009 Census, shows an
increase in urban population from 20%, while there has been a decline in the rural
population from 80.2%.1" The cities undergoing the most rapid urbanization, such as
Honiara (Solomon Islands) and Suva (Fiji) are projected to potentially double their urban
populations by 2040 (Keen , et al., 2022). Additionally, these urban areas are facing
heightened risk due to the proliferation of informal settlements, which are exceptionally
vulnerable to extreme environmental events (Campbell, 2019). The population of Fiji’s
informal settlements was estimated at 90,000—-100,000 in 2016, with approximately 60
per cent living in Greater Suva (UN-HABITAT, 2016). Addressing these challenges
necessitates the formulation of sustainable development strategies. It's particularly
important to integrate climate change considerations into urban planning, especially in

densely populated cities like Suva and Honiara.

With few exceptions, such as Papua New Guinea, urban centers in the Pacific region
are predominantly coastal, making them particularly prone to the effects of climate
change, including rising sea levels. As a result, urban migrants, who are often driven to
these areas by climate-related factors, find themselves increasingly vulnerable to the
impacts on these coastal towns and cities (Campbell, 2019). The Intergovernmental Panel
on Climate Change (IPCC) projects with high certainty that a mix of rapid urbanization,

coastal development, lack of climate adaptation measures, and intensified cyclones and

15 Data source: United Nations, DESA. Population Division: World Urbanization Prospects 2019. Papua
New Guinea and Solomon Islands, urban populations. Available at: population.un.org/wup/

16 Data source: United Nations, DESA. Population Division: World Urbanization Prospects 2019. Fiji
urban populations. Available at: population.un.org/wup/

17 Data source: Solomon Island National Statistics Office, Solomon Islands Government. Census 2019;
urban and rural population percentages. Available at: statistics.gov.sb/census-2019
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precipitation patterns will potentially triple the annual flood damage in low-lying islands
by 2100 (Keen , et al., 2022). The increased susceptibility of coastal regions to
environmental hazards is not merely a consequence of rising sea levels or more frequent
cyclones. It is also significantly intensified by human-induced and land-use factors. Key
among these is the impact of coastal development, which often involves the destruction
of critical natural barriers such as mangroves and other vegetation; these natural defenses
are essential for mitigating storm impacts and preventing soil erosion. Urban expansion
also plays a detrimental role, often disrupting natural water drainage systems; this
disruption hinders the capacity of urban areas to efficiently handle surplus water during
periods of extreme weather, a problem that is compounded by urban planning practices

that fail to prioritize climate resilience (UNDP & UN-HABITAT, 2015).

The urban landscape of Papua New Guinea, Solomon Islands, and Fiji presents a
complex scenario where rapid population growth and expanding urban areas contrast
sharply with the constraints of limited land resources. Cities, seen as centers of economic
opportunity, draw people from rural regions. While urban centers can offer enhanced
economic prospects, better access to healthcare and education, and more structured
governance systems, they also face significant challenges. The burgeoning urban
population exerts considerable pressure on the natural resources, the increased demand
risks overexploitation, evident in the depletion of fish stocks, deforestation, and the
excessive use of freshwater resources. Furthermore, Small Pacific islands are acutely
susceptible to climate change; rising sea levels, more frequent extreme weather events,
and shifting weather patterns pose serious threats. Urban areas, particularly coastal cities,
bear the brunt of these challenges, with climate change intensifying existing issues like

inadequate infrastructure and elevating the risk of disasters such as floods and cyclones.

Population growth, urbanization, and climate change collectively impact food security.
Traditional food sources become increasingly unreliable due to overfishing and climatic
shifts. Urban residents tend to depend more on imported food, which is often costlier and
less nutritious, thereby exacerbating health problems. The conversion of agricultural land
for urban development aggravates this issue. Additionally, the governance structures in

these islands struggle to adapt to the rapid changes brought about by urbanization. Often,
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there is an absence of clear governance frameworks, leading to ineffective coordination
among different government levels and agencies. This lack of cohesion results in less-
than-optimal emergency responses, inefficient resource management, and inadequate
planning for adaptation. Addressing these governance challenges is crucial for managing
urban growth sustainably and ensuring that the advantages of urbanization are distributed

fairly and equitably.

1.4 Demographic Transition in Small Pacific Islands: Assessing the

Stages of Fiji, Papua New Guinea, and Solomon Islands

The demographic transition is a central theory in demography that provides insights
into the transformation of population dynamics. It is essential for interpreting the
underlying causes of changes in population size and structure, driven by the intertwined
forces of economic development and social change. Conceived by Frank Notestein in the
1940s, this model historically analyzed the population shifts related to the Industrial
Revolution and offered a framework to understand similar trends in Europe and North
America (Notestein, 1945). As a theoretical framework, the demographic transition model
outlines the shift from high birth and death rates to low ones, reflecting advances in
economic conditions and health. Delving into the demographic transition is imperative
for a comprehensive understanding of population trends and their subsequent effects on

economic growth, social reforms, and health policies.

In the framework of demographic transition, countries are observed to progress
through a series of four or five stages (FIGURE 12). Initially, both birth and death rates
are high, resulting in a relatively stable population size. This pattern is typical of pre-
industrial societies where the intersection of limited medical care and challenging living
conditions keeps mortality rates high, with substantial birth rates offset these losses.
Transitioning into the second phase, countries experience a decline in mortality due to
improvements in living conditions and advances in medicine, hygiene, nutrition, and
education. However, birth rates remain high, leading to rapid population growth. In the

third phase, birth rates start to fall, often as a result of changes in family structures,
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education, female employment, and access to contraception, slowing population growth.
The fourth stage is distinguished by both low birth and death rates, which equates to a
slower or stable rate of demographic growth. Furthermore, some demographers posit the
potential emergence of a fifth stage in which birth rates decline even further, falling below

118

the replacement level™®, and consequently leading to a pronounced aging of the

population.
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Figure 12 The World Bank. Demographic transition model. *°

The demographic transition exerts a profound influence on the structure of the
population, commonly depicted through the demographic pyramid. During the initial
phase of the transition, the pyramid is broad at the base, indicating a high number of births
and a youthful population. As a nation progresses toward the second and third phases,

improved living and health conditions reduce infant mortality and increase life

18 The fertility level at which a population precisely replaces itself from one generation to the next is known
as replacement level fertility. In high-income countries or developing countries it can be taken as requiring
2.1 children per woman. However, the average number of births may need to be significantly greater in
nations with high rates of newborn and child mortality.

19 The graph presented does not depict empirical data but serves as a descriptive illustration of the
demographic transition model.
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expectancy, reshaping the pyramid with an expansion of the middle section, reflecting a
larger presence of adults and elderly. In the fourth phase, as birth rates decline, the base
of the pyramid narrows further, resulting in a more cylindrical shape that denotes a
balance among various age groups but with a greater presence of older individuals.
During a hypothetical fifth phase, the base of the pyramid could contract even more due
to fertility rates falling below replacement level and a greater number of elderly than

young people.

The demographic transition has been completed by higher-income countries in Europe,
Asia, and the United States, while developing countries are typically in the second or
early third stage of the transition. If current growth rates persist, the populations of these
nations are expected to double within an estimated span of 46 years (Mather, Jacobsen,
& Scommegna, 2021). The small Pacific Islands, especially the Solomon Islands, Fiji,
and Papua New Guinea, exemplify the mid-stage of demographic transition. They show
decreasing mortality and a gradual reduction in fertility, but their fertility rates are still
higher than replacement levels, signifying that the shift to the low fertility and mortality
rates of the transition's end phase is still in progress (UNFPA, 2022). This indicates that
the three islands examined in this thesis have not yet concluded their demographic
transition. Their continuous high fertility rates stand out as a distinctive feature. The
Solomon Islands exhibit a high fertility rate of 4.1 births per woman in 2022, Papua New
Guinea follows with 3.3, while the Fiji Islands show a comparatively lower rate of 2.6
births per woman (UNDESA, 2022). Up to the 1980s, the aging process of these
populations was minimal or non-existent, with less than 6% of the population being over
60 years old (Hayes, 2009). In the last two decades of the 20th century, aging accelerated
due to improvements in healthcare and living conditions. Nevertheless, the aging process
and the fertility decline remain slower compared with those observed in Western and
some Asian advanced nations. In this context, it can also be assumed that cultural and
social norms favoring large families might persist longer in isolated settings such as small
Pacific islands, which are less influenced by globalization and social changes of economic

development.
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The Pacific region, comprising Melanesia, Micronesia, and Polynesia, displays
significant variations in the extent, pace, and timing of aging. Compared to their
neighboring Pacific islands, Papua New Guinea, Fiji, and the Solomon Islands exhibit a
more gradual progression in aging and a slower decrease in fertility rates; both Micronesia
and Polynesia are undergoing a more rapid aging process compared to Melanesia (which
encompasses the islands of Fiji, Solomon, and Papua New Guinea). This is primarily due
to Micronesia and Polynesia initiating their mortality and fertility transitions earlier
(Hayes, 2009). Fiji is a unique example in this scenario; it distinguishes itself by
beginning its demographic transition sooner than neighboring islands, primarily due to
the importation of a culturally diverse workforce for plantation Indeed, throughout the
19th and the beginning of the 20th century, Fiji, under British colonial rule, witnessed
significant plantation activities, predominantly in sugar cane cultivation; to address the
increasing labor needs of these plantations, the British colonial administration actively
promoted the influx of workers from various global regions, with a notable emphasis on
recruiting from India. Between 1879 and 1916, approximately 61,000 Indians arrived in
Fiji as indentured laborers, significantly impacting the demographic structure of Fiji
(Munro, 2013). A major consequence of this immigration was the alteration in fertility
trends, as the fertility rates of immigrant groups varied from those of the indigenous Fijian
population. The assimilation of diverse cultural norms and the adoption of new lifestyle
habits, especially in areas like family planning and education, contributed to a general
reduction in fertility rates across Fiji. This development marked a significant decrease in
fertility, signaling Fiji's advancement into the more advanced stages of demographic

transition.

The delayed entry of Papua New Guinea, Solomon Islands and Fiji into the third phase
of demographic transition, compared to other Pacific islands, might be attributed to
several distinct factors. It's plausible to consider that Micronesia and Polynesia underwent
earlier economic and healthcare developments, encompassing enhancements in medical
care and educational accessibility, factors known to decrease both mortality and fertility.
Additionally, the roles of international migration and urbanization could be crucial in
influencing fertility rates. Higher degrees of urbanization and international migration,

commonly linked to lower fertility, might have been more pronounced in Micronesia and
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Polynesia. For example, Polynesia experienced a fertility decline partly due to high out-
migration, which was not the case in Melanesia. The implementation of family planning
policies, along with shifts in cultural attitudes and values about family and childbearing,
might have been initiated sooner in Polynesia and Micronesia. This could have played a
significant role in the reduction of fertility rates in these regions. In contrast, Melanesia
islands have shown resistance to modern family planning, playing a role in keeping
fertility levels high. The Solomon Islands, for example, embraced a pro-natalist policy in
the 1980s, even with a TFR of 7.3, indicating a cultural stance against family planning as
a foreign interference or moral threat (McMurray, 2020).

Another key aspect to consider, potentially affecting the delayed demographic
transition, lies in the environmental condition and resource disparities among the sub-
regions. These variances might have shaped their developmental and demographic
progress. Furthermore, climate change, with its repercussions on food security,
significantly influences demographic patterns. Its impact on Papua New Guinea, Fiji, and
the Solomon Islands may have contributed to persistently high fertility rates and a
decelerated demographic shift. The profound effect of climate change on the
sustainability of agriculture and fisheries, crucial for the livelihood and economic stability
of these island communities, cannot be overstated. High fertility rates might serve as a
strategy to ensure sufficient labor force to manage the growing uncertainties in these
critical sectors. The intricate interplay between climate change, food security, and

demographic trends will be further examined in the second chapter.
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2. Interplay of Climate Change and Food Security: Impacts and
Demographic Shifts

The Small Pacific Island Developing States are uniquely vulnerable to climate change,
experiencing severe environmental impacts such as increased frequency of extreme
weather events, sea-level rise, and significant shifts in rainfall patterns (McLeod et al.,
2019). With a substantial portion of their population living in conditions of food
insecurity, these environmental changes have profound implications for the food security
of these island communities. The degradation of natural resources, coupled with the loss
of biodiversity, is having a negative impact on agriculture and fisheries, which are the
primary sources of livelihood for these states. For instance, in Papua New Guinea, climate
change has led to a notable decrease in crop yields, with similar trends observed in Fiji
and the Solomon Islands (Lowitt, Ville, Lewis, & Hickey, 2015). The islands face a dual
threat: the immediate physical impacts of climate change and the socio-economic
repercussions, including substantial economic losses and increased dependence on
imported food, which often lacks nutritional value and is subject to global market
fluctuations. The rapid population growth in these regions places additional strain on
already under pressure resources, exacerbating issues of hunger and inadequate nutrition.
As these populations expand and the effects of climate change intensify, the task of
ensuring food security becomes increasingly intricate.

Additionally, it's important to highlight that climate change and its impact on food
security exert an influence on the fertility and mortality trends of these populations,
subsequently affecting the demographic development of their societies. In response to the
climate change challenge, the demographic patterns can shift. High levels of food
insecurity may influence family planning efforts. The increased prevalence of
malnutrition and food-related health issues can lead to higher mortality rate. In essence,
climate change's impact on food security not only threatens immediate well-being but
also shapes the demographic trajectory of Pacific islands, making it imperative to address
the intertwined challenges of climate resilience, food security, and sustainable population
management to ensure a more secure and prosperous future for these vulnerable

communities.
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2.1 Food Insecurity Overview in Small Pacific Islands

In Fiji, the Solomon Islands, and Papua New Guinea, food insecurity remains a
pressing concern. Compounding environmental challenges is the socio-economic context
of these islands. Poverty, economic disparities, and limited access to basic services further
exacerbate the issues of climate change and food insecurity. On average, 12 percent of
Pacific SIDS populations live below the international poverty line (FIGURE 13), and 25
percent live below national poverty lines (FIGURE 14) (FAO, 2021).
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Figure 13 Percentage of people living below international poverty line, small Pacific developing states. Last data
available; Papua New Guinea 2009, Solomon Islands 2013, Fiji 2019. Data Source: Pacific Data Hub. Available at:
pacificdata.org/dashboard/sdg-1-no-poverty
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Figure 14 Percentage of people living below national poverty line, small Pacific developing states. Last data
available; Papua New Guinea 2009, Solomon Islands 2013, Fiji 2019. Data Source: Pacific Data Hub. Available at:
pacificdata.org/dashboard/sdg-1-no-poverty
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This situation translates to approximately 3.85 million people living in monetary
poverty (FAO, 2021). In Fiji, the Solomon Islands, and Papua New Guinea, nearly one-
third of the population lives in poverty, with approximately 30% unable to afford basic
daily essentials (WFP & SPC, 2018). This economic struggle is not just a matter of
income but also reflects a lack of access to adequate food and nutrition.

As per the 2021 "Poverty, Malnutrition, and Food Security in Pacific Small Island
Developing States " report by the FAO, approximately 25 percent of individuals in Pacific
SIDS face moderate to severe food insecurity as a result of financial constraints or limited
access to essential resources (FAO, 2021). It is estimated that over 40% of the population
of Papua New Guinea does not have access to sufficient food to lead a healthy life;
approximately 30% of Fiji's population and 25% of Solomon Islands’ population are in a
state of moderate or severe food insecurity. Women and children are particularly
vulnerable to undernutrition. On average, 20 percent of children under five in ten Pacific
small states are stunted, with rates ranging from 48.4 percent in Papua New Guinea (FAO,

2021) (FIGURE 15).

Undernourished Children in the Pacific Region
64%

w
=]

40 9%

30 27%

Combined Percentage (%)

)
=]

Country

Figure 15 Percentage of undernourished children, small Pacific developing states. Data Source: UNDP (2019).

Diets in Pacific region is high in energy-dense foods (like cereals and root crops) but
low in nutrient-dense foods (like fruits and vegetables), indicating potential issues with
malnutrition and dietary imbalances. This dietary pattern can lead to various forms of
malnutrition, including micronutrient deficiencies (like Vitamin A, iron, and iodine

deficiencies) and protein-energy malnutrition. Anaemia rates among children in all
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Pacific Small Island Developing States (SIDS) range from moderate to severe, affecting
more than one in three children under the age of 5. Particularly high rates of anaemia are
observed among children in Papua New Guinea, where almost one in two children suffer
from this. Among women of reproductive age in Pacific SIDS, anaemia rates are
moderate, with an average prevalence rate of 30 percent across all Pacific small states
(FAQO, 2021). Furthermore, an excessive dependence on energy-dense yet nutritionally
deficient foods is contributing to the increasing occurrence of Non-Communicable
Diseases (NCDs) such as obesity, diabetes, cardiovascular diseases, and specific types of
cancer. Risk factors that are linked to premature mortality, such as hypertension, diabetes,
and elevated cholesterol levels, are highly prevalent in the Pacific islands. On average,
about a quarter of adults experience high blood pressure, nearly half have elevated total
cholesterol levels, and approximately one in five have elevated fasting blood glucose
levels. While these risk factors are not solely due to diet and nutrition, they are
significantly influenced by malnutrition and dietary habits. Additionally, over the past 25
years, food imports have dramatically increased, indicating growing dependence on
external food to compensate for domestic production shortfalls. The imported foods are
often high in fats, sugars, and salt, contributing to poor dietary habits. Thus, the influx of
processed and imported foods, which are often cheaper and more accessible than fresh

and local produced, exacerbates the problem (FAO, 2011).

Limited access to improved drinking water and sanitation facilities poses a further
threat to both food security and the well-being of populations residing in Pacific Small
Island Developing States. The Pacific region still faces significant challenges in achieving
Sustainable Development Goal 6, which aims to ensure clean water and sanitation for all.
In the most densely populated area of Melanesia, only 78 percent of the population has
access to an improved source of drinking water. Notably, Papua New Guinea and Fiji
exhibit a wide range of access levels, with Papua New Guinea at 40 percent and Fiji at an
impressive 98 percent. Additionally, populations in Pacific SIDS frequently encounter
difficulties in obtaining access to improved sanitation facilities. In Papua New Guinea,
the proportion of the population with access to improved sanitation facilities is alarmingly

low, standing at a mere 19 percent (FAO, 2021) (FIGURE 16).
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The mortality rates attributed to unsafe water, inadequate sanitation, and poor hygiene

practices average at 5 per 100,000 individuals across the region.
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Figure 16 Percentage of people without access to water and sanitation, Pacific small developing states. Data
Source: Pacific Data Hub. Available at: pacificdata.org/dashboard/sdg-6-clean-water-and-sanitation

Food security challenges in the small Pacific islands are complex and multifaceted,
involving economic, environmental, cultural, and policy-related factors. Addressing these
issues requires a comprehensive approach that includes improving local food production,
enhancing public education on nutrition, adapting to environmental changes, and revising

trade policies to prioritize the nutritional needs of the population.

2.2 Understanding Climate Change Impact on Food Security in Papua

New Guinea, Solomon Islands and Fiji

The pressure on natural resources due to population growth is compounded by
environmental changes that strain both land and marine resources. In this context, Pacific
Small Developing states stand out as especially vulnerable entities, grappling with the
double jeopardy of natural disasters and the far-reaching impacts of climate change. These
islands suffer of severe climate impacts as rising sea levels, increasingly destructive storm

surges, more severe hurricanes, ocean acidification, and escalating temperatures
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(Mechler, Bouwer, Schinko, Surminski, & Linnerooth-Bayer, 2019). The
Intergovernmental Panel on Climate Change (IPCC) reports that climate change severely
affects both agriculture and marine resources in the Pacific, having a large-scale impact
on food security and leading to widespread unemployment, poverty, and climate-induced

migration (Salem, 2020).

The Pacific region, one of the world's most disaster-prone areas, faces both rapid-onset
events like cyclones and slow-onset events like droughts. The intersection of the
Australian and Pacific tectonic plates increases the risk of tsunamis to low-lying island
communities and coastal areas. Over the past decade, approximately a quarter of the
population in PSIDS has been affected by disasters. Since 2014, the Pacific region has
faced numerous significant disaster events, including tropical cyclones such as Tropical
Cyclone Harold in April 2020 (impacting Solomon Islands, Vanuatu, Fiji, and Tonga),
Tropical Cyclone Yasa in December 2020 and Tropical Cyclone Ana in January 2021
(both hitting Fiji). Flash floods have affected Tuvalu, Kiribati, and the Solomon Islands,
all in 2020. Additionally, volcanic eruptions occurred in Vanuatu in 2017 and 2018, and
in Tonga in 2022 (OCHA, 2022). Moreover, climate change predictions indicate a future
of intensified and sporadic rainfall patterns, leading to severe and damaging droughts.
While forecasts for the region indicate a marginal rise in rainfall, with an estimated
increase of about 0.3% by 2050 and 0.7% by 2080, overall studies suggest a decrease in
annual rainfall (Morell & Scialabba, 2009). This paradoxical situation presents a complex
challenge for agriculture, which in these regions heavily relies on rainfall rather than
irrigation methods due to limited irrigation infrastructures. Limited irrigation options
mean that households primarily rely on consistent rainfall patterns; as a result,
fluctuations in climate and unpredictable weather, especially extreme events, significantly
impact households' ability to sustain their means of living. Heavy rainfall can lead to
flooding and land destruction, while reduced rainfall can result in prolonged droughts,
both of which are detrimental to crops, tropical fruits, and livestock. Increased rainfall
intensity, even if marginal, cause immediate and severe damage to agricultural lands,
eroding soil, destroying crops, and disrupting the growing season; this can lead to a
sudden reduction in food production and long-term land degradation. On the other hand,

the overall decrease in annual rainfall can lead to prolonged drought conditions, reducing
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water availability, leading to crop failure, reduced yields, and livestock mortality (WFP
& SPC, 2018).

Thus, the increased frequency and intensity of natural disasters and other phenomena
resulting from climate change, such as drought, destroy ecosystem and natural resources
having a devastating effect on food security and livelihoods of local communities. The
diet of Pacific Islanders mainly comprises fish, seafood, and staple crops like taro,
cassava, yams, and sweet potatoes; in numerous rural communities across the area, fish
serves as the primary source of animal protein. However, the increasing sea levels,
saltwater intrusion into agricultural areas, coastal flooding, soil salinization, more
frequent cyclones, and other climate-related disasters jeopardize this way of life, which
sustains 70% of the region’s population (Salem, 2020; WFP & SPC, 2018). These changes
lead to persistent hunger and nutritional deficiencies in the region. Agricultural output
per person is falling, shifting away from traditional, locally sourced foods to a heavier
reliance on imports. Significant reductions in sweet potato yields are anticipated in Papua
New Guinea and the on Islands, with projected losses exceeding 50% by 2050. In Fiji,
the projected losses for sugarcane are expected to increase between 7% and 21% by 2070
(WFP & SPC, 2018). Taro, an important cultural crop in the Pacific Islands, has
experienced a notable decrease in both yield and quality. Specifically in Fiji, the weight
of taro corms has significantly reduced; while they previously weighed between 5-6
kilograms, by 2019, they were barely reaching one kilogram. Concurrently, there has been
a substantial rise in the export rejection rate, escalating from a mere 3-5% to an alarming
40%. This increase suggests that a larger portion of the taro crop is failing to meet the

necessary export standards (FAO, 2021).

Fluctuations in ocean temperatures has significant implications for fish populations
and coastal communities; scientific findings indicate a consistent annual temperature
increase over decades, leading to a chain reaction of rising sea surface temperatures,
posing a significant threat to coral reef systems (Salem, 2020). Coral reefs are crucial for
the reproduction and sustenance of marine life, and their degradation leads to a depletion
in fish stocks. It's estimated that skipjack tuna catches in the western Pacific could drop

by over 20% on average, reaching a decline of up to 30% for Papua New Guinea. The
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overall regional catch is projected to decrease by 7.5% by 2100 (ADB, 2013). The
escalating demand for fish driven by population growth has raised alarms about the
sustainability of marine ecosystems and the enduring feasibility of conventional fishing
methods. This scenario highlights the critical challenge faced by these islands, where the
pace of population growth is exceeding their ability to sustainably manage and effectively

utilize their natural resources.

The rise of sea levels constitutes a further major problem for Small Pacific Islands. It
is projected that by the end of this century, global sea levels will rise approximately 0.85
meters, with the Pacific Ocean experiencing an increase at a rate that surpasses the global
average (Salem, 2020). The impact of rising sea levels is most pronounced along coastal
areas, where it leads to the inundation of residential areas; Fiji initiated plans to relocate
over 80 coastal communities to higher ground due to consistent and severe flooding of
homes. This phenomenon also leads to the contamination of freshwater supplies and vital
drinking water sources, as sea floods mix saltwater into these reserves, adversely affecting
agricultural productivity and food security. Communities in Small Pacific Islands are
facing acute shortages of potable water and cultivable land (Salem, 2020).

Globally, analyses conducted by the Water Resources Institute (WRI) and the
Massachusetts Institute of Technology (MIT) paint a bleak picture of the future,
anticipating a continued escalation of water scarcity driven by climate change. It is
estimated that by 2050, approximately 52% of the global populace will reside in regions
facing acute water stress (Maddocks, Young, & Reig, 2015). Water insecurity, or water
stress, emerges as a significant issue in the Pacific region, especially within the
framework of climate change. This concern is particularly pronounced due to the
changing patterns of rainfall and the increasing severity of extreme weather events like
droughts and floods (McMichael & Lindgren, 2021). Among the Pacific Island Countries,
the Solomon Islands have one of the lowest accesses to basic drinking water services,
with 92% of urban and only 55% of rural households having access (IPCC, 2014). The
escalating demand for resources, coupled with land-use changes that result in
deforestation, urban expansion, and the burgeoning tourism industry, are already exerting
substantial pressure on the scarce freshwater resources within small island ecosystems.

Projections suggest a dual blow for these states: a decline in freshwater availability due
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to reduced precipitation and saltwater intrusions in freshwater reserves coupled with a

surge in demand fueled by population growth.

Additionally, the populations of small Pacific Islands are increasingly compelled to
import food due to the adverse impacts of climate change on their traditional means of
subsistence, such as agriculture and fishing. Rising sea levels and increased frequency of
extreme weather events have led to soil salinization and the destruction of arable land,
making traditional farming increasingly difficult. Similarly, changes in ocean
temperatures and acidity are affecting fish populations, which are crucial for both local
consumption and economic activity in these regions. As a result, these islands are facing
a growing need to import food. This shift has significant implications for food security,
as imported food is often more expensive and less accessible to the local population, many
of whom are already economically vulnerable. Furthermore, the geographical remoteness
of these islands adds to the challenge, as it increases the cost and complexity of importing
food. The situation is exacerbated by the limited infrastructure and resources available to
handle large-scale imports, making it difficult to ensure a consistent and affordable food
supply (Salem, 2020). Local markets will face a scarcity of food, leaving Pacific islanders
without direct access to essential supplies. The scarcity in local markets is twofold: on
one hand, there is a genuine shortage of locally produced food due to the declining
productivity of agriculture and fisheries. On the other hand, the high cost of imported
food, driven by the islands' remote locations and the expenses associated with
transportation and logistics, makes these essential items unaffordable for many residents.
This situation will lead to a significant food shortage among the local population due to
either limited availability or exorbitant prices, exacerbating malnutrition condition and
susceptibility to various illnesses and preventable deaths. Lack of access to a diverse and
nutritious diet leads to a range of health problems, particularly among vulnerable groups
such as children, pregnant women, and the elderly. These health issues include not only
undernutrition but also a susceptibility to various illnesses and preventable deaths.
Moreover, the reliance on less nutritious, imported food can lead to a rise in non-

communicable diseases such as diabetes and heart disease (FAO, 2021).
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Furthermore, climate change, environmental disasters, pollution, population growth,
increased demand, and the overexploitation of natural resources have contributed to a
reduction in the variety of species in these islands. Several countries in the Pacific area
boast extraordinary levels of endemic species, such as Papua New Guinea, where
endemism levels soar as high as 80%. Many traditional agricultural systems in the Pacific
Islands rely on local biodiversity, including resilient crops and fish varieties that can
tolerate changing environmental conditions. These systems significantly contribute to
food availability in island communities (Barnett, 2019). Biodiversity enhances the
resilience of agricultural ecosystems to climate change and aids in maintaining soil
fertility and pest control, key factors for sustainable food production. Changes in how
land is used for agriculture have led to habitat fragmentation, which, when combined with
climate change, may worsen the negative effects on restricted species (Taylor & Kumar,
2016). Cyclones, which are becoming more intense due to climate change, significantly
impact the biodiversity of these islands, leading to changes in forest ecosystems and
increased vulnerability of endemic species (Goulding, Moss, & McAlpin, 2016). The loss
of biodiversity had negative repercussions on agricultural and fishing systems, as well as
on the traditional livelihoods of local populations. Researchers anticipate that the
escalating sea levels will lead to a potential 50% decline in mangroves in the Pacific
region and a projected 15% reduction in other parts of the region (Ward R. D., Friess,
Day, & MacKenzie, 2016). Mangroves are a group of trees and shrubs that live in
intertidal coastal zones, where they play a crucial role in mitigating storm surges and
floods, protecting island communities from waves and strong winds. Furthermore, they
have a high carbon sequestration capacity, important for climate change adaptation and
mitigation. Mangroves have also been integral to traditional community practices,
supplying resources such as timber, food, and medicinal products. Additionally, these
ecosystems are biodiversity hotspots, offering critical habitats for a multitude of marine
and terrestrial species, serving as breeding grounds and refuges for various fish and
crustacean species, fundamental for local fisheries and food security (Cameron, et al.,
2020). The small islands of the Pacific represent approximately 4.5% of the total global
mangrove area and exhibit significant species diversity. Papua New Guinea, Solomon
Islands, and Fiji, have a significant mangrove presence, with 34 species and 3 hybrids

(Ward R. D., Friess, Day, & MacKenzie, 2016).The mangrove ecosystems in the small
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Pacific Islands, particularly in the Gulf of Papua New Guinea, one of the largest in the
Asia-Pacific region, have experienced notable shifts in their distribution due to factors
such as changes in rainfall patterns, rising sea levels, and alterations in sediment dynamics
(Shearman, 2010). Mangroves are well-suited to specific salinity levels and regular tidal
flooding, making them susceptible to changes in precipitation and rising sea levels. Sea-
level rise and storm surges can result in the intrusion of saltwater into mangrove areas,
leading to alterations in environmental conditions and a decline in biodiversity (Snedaker,
1995). The disruption and decline in mangrove coverage are anticipated to have a
substantial impact on fishing populations in Papua New Guinea, Solomon Islands, and
Fiji, ultimately affecting their food security. Mangroves serve as vital breeding grounds
for a diverse array of essential fish species that are integral to the fishing industry in the
Pacific Island nations. The intricate root systems of mangrove trees create a secure refuge
for young fish, shielding them from predators and offering ample food sources. This
environment, rich in nutrients, guarantees the well-being of fish populations, thereby
playing a pivotal role in supporting the livelihoods of fishing communities. The
destruction of mangroves disrupts this vital role, leading to a decrease in fish availability
and affecting fishing communities. Furthermore, the degradation of mangroves, which
naturally safeguard coastlines against storm surges and erosion, results in the loss of
coastal lands, including fertile areas crucial for local agriculture and food production
(Veitayaki & Wagqalevu, 2017).

Geographically isolated and often limited in natural resources, Pacific small islands
face unique challenges in ensuring sufficient nutrition and food availability for their
growing populations. The detrimental effects of climate change significantly exacerbate
this vulnerability. This condition led to the imperative to adopt practices that not only
meet the immediate nutritional needs but also preserve the ecological balance for future
generations. Globally, initiatives and agreements emphasize the importance of Disaster
Risk Reduction (DRR) strategies. For instance, the Sendai Framework for Disaster Risk
reduction 2015-2030, endorsed by the UN General Assembly following the 2015 Third
UN World Conference on Disaster Risk Reduction (WCDRR), is a key international
agreement in this area. It advocates for: “The substantial reduction of disaster risk and
losses in lives, livelihoods and health and in the economic, physical, social, cultural and

environmental assets of persons, businesses, communities and countries” (UNISDR,
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2017). Sustainable Development Goals (SDGs) 11 and 13 align with these objectives,
focusing on building sustainable cities and communities resilient to disasters and actions
to mitigate climate change impacts, respectively.

A significant example is the active participation of the Pacific SIDS in international
treaties such as the 2015 Paris Agreement on Climate Change, which aims to limit the
rise in global temperatures and strengthen the capacity of countries to deal with the
impacts of climate change. Furthermore, the Pacific SIDS are actively involved in the
S.A.M.O.A. Pathway (Small Islands Developing States Accelerated Modalities of
Action), which emphasizes sustainable development and climate action in small islands
(United Nations General Assembly , 2015).

Regionally, Pacific Islands including Solomon Islands, Fiji, and Papua Nuova Guinea,
have developed The Framework for Resilient Development in the Pacific (FRDP).
Launched in 2016 by The Pacific Islands Forum Leaders, this plan was designed to assist
Pacific countries in integrating resilience to climate change and natural disasters into their
development and planning policies, implementing international agreements. This
framework is particularly relevant for food security, as it promotes sustainable
agricultural practices and natural resource management, essential for ensuring a steady
and resilient food supply (PRP, 2020). The Pacific Small Islands Developing States have
also established a Pacific Sendai Framework monitor to measure disaster losses,
enhancing information for policy formulation, coordination, and disaster preparedness.

Nevertheless, despite the urgency and necessity of action, and the adoption of several
instruments to address climate change challenges, these states encounter a significant
obstacle: insufficient funding. This financial constraint hinders the translation of their
development plans, programs, and policies into tangible actions. Additionally, the
availability of data remains a challenge. The Sendai Framework Monitor, which expands
upon the Pacific disaster loss database and the Framework for Resilient Development in
the Pacific, aims to establish connections with the SDGs. However, according to the
UNDRR Summary Report “Sendai Framework Data Readiness Review 2017, only nine
of the SIDS had completed the Data Readiness Review (UNISDR, 2017). This
underscores the need to develop skills for better understanding how PSIDS suffer from
natural disasters and to strengthen communities for a clearer view of what's happening.

Collecting local knowledge is the first step towards a deeper understanding of vulnerable
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communities and for improving DDR strategies. Enhancing information exchange among
different levels of government, between governments and non-governmental entities, and

among states is also vital (UNDP, 2012).

2.3 The Economic and Developmental Impact of Climate Change:

Financial Losses, Income Inequality, and Rising Poverty

The rising sea levels, coastal erosion, and extreme weather events that have diminished
available resources in the small Pacific islands have resulted in significant economic
losses. The Pacific region is home to some of the world's smallest and least developed
economies; consequently, disasters have a disproportionately severe impact, undermining
the progress made in development. As outlined in the Asia-Pacific Disaster Report for the
2023 eighth Session of the Committee on Disaster Risk Reduction, in 2022, the Asia-
Pacific region experienced over 140 disasters, resulting in the loss of more than 7,500
lives and affecting over 64 million individuals. These disasters caused an estimated
economic damage of US$ 57 billion. The current economic losses due to climate-related
disasters are substantial. However, the potential future consequences of inaction are even
more significant. Projections suggest that average annual losses could increase from $924
billion to nearly $1 trillion, representing an elevation from 2.9 to 3 percent of the regional
GDP (UNESCAP, 2023).

Compared to other subregions, the average Pacific SIDS face an Average Annual Loss
(AAL) per capita at least three times higher than South-East Asia, South and South-West
Asia, and North and Central Asia. According to the 2019 Asia-Pacific Disaster Report
from the Economic and Social Commission for Asia and the Pacific (ESCAP), the Pacific
Small Island Developing States saw a substantial rise in yearly economic losses due to
disasters. These losses exceeded double the 2017 estimates, hitting around US$ 1.075
billion, which accounts for nearly 5% of the collective GDP for PSIDS (UNESCAP,
2020). In 2016, Cyclone Winston struck Fiji and caused damage and losses equivalent to
31 per cent of GDP (UNESCAP, 2020). The housing sector suffered the most substantial

economic impact, totaling US$ 362 million, which accounted for 39% of the overall
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effects on productive, social, and infrastructure sectors in the aftermath of Tropical
Cyclone Winston. This widespread destruction disrupted economic activities and
hindered access to education for various demographic groups. For example, older boys'
school attendance declined as they helped rebuild homes and restore livelihoods, while
girls' attendance decreased as they assisted with household tasks. Moreover, since women
were more engaged in reproductive and informal household duties, their incomes were
significantly disrupted compared to men, who were more likely to be employed outside
the home (UNESCAP, 2020). By 2050, Fiji's yearly losses attributed to extreme weather
occurrences might escalate to 6.5 percent of its GDP, resulting in over 32,000 individuals
falling into hardship annually. The rise in the count of Fijians facing poverty and hardship
is projected to surge from 25,700 individuals annually to an estimated 32,400 per year by
2050 (WORLD BANK, 2017).

In Fiji, agriculture contributes 15% to its Gross Domestic Product (GDP), while Papua
New Guinea and the Solomon Islands have a larger share with 37% and 36% of GDP
respectively (WORLD BANK, 2017). Agriculture contributes to over 30% of total
exports in Fiji, Solomon Islands, and Papua New Guinea (UNESCAP, 2023). Agricultural
drought accounts for 20% of the entire Average Annual Loss (AAL) across all Pacific
Small Island Developing States. In 2019, Fiji's losses amounted to 8.82% of its GDP,
while the Solomon Islands and Papua New Guinea reported lower losses due to data gaps.
Notably, all three islands are highly prone to drought, but the estimations for losses are
significantly underestimated and unreliable. Drought profoundly impacts employment
and income distribution. The Solomon Islands, where 65% of total employment is in the
agricultural sector, are particularly vulnerable. Approximately 186,900 individuals in the
Solomon Islands risk income disruptions during a drought. When considering the broader
context of the Pacific Small Island Developing States, this vulnerability extends to 1.19
million people whose livelihoods could be affected by drought-related disruptions

(UNESCAP, 2020).
In countries such as Fiji, the Solomon Islands, and Papua New Guinea, characterized

by a low Human Development Index (HDI), the convergence of low HDI scores, high

population density, and increased disaster risk magnifies the socio-economic
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vulnerabilities faced by communities. Disasters in these areas frequently have a more
significant impact on the most vulnerable groups, worsening poverty, and inequality
within these societies. Firstly, the resilience of poorer households to recover from such
losses is minimal compared to wealthier counterparts, creating a widening gap between
the rich and the poor. Moreover, the most impoverished communities rely heavily on
natural resources for their livelihoods, making them particularly vulnerable to the impacts
of climate change and alterations in the ecosystem. For instance, deforestation in the
Solomon Islands serves as a considerable source of income through the timber industry.
However, this activity has detrimental effects on local communities, especially those
reliant on forest resources for their daily needs. The diminishing forests lead to a scarcity
of essential resources, including food, fuel, and construction materials, thus
disproportionately harming the most at-risk populations, and exacerbating economic
disparities. Research on the relationship between forest depletion and economic disparity
in the Solomon Islands has shown that a rise by one standard deviation in the rate of forest
loss between 2000 and 2012, corresponds to a one-third standard deviation increase in the
Gini coefficient of inequality by the year 2013 (Gibson, 2018). This suggests that the
consequences of deforestation extend beyond just impacting average income levels; it
also exacerbates the economic gap between affluent and impoverished communities and
contributes to a broader social inequality.IAdditionally, communities face increased health
risks from trauma due to extreme weather events, heat-related illnesses, and compromised
food and water security. Such health challenges are deeply intertwined with
socioeconomic factors; communities in economically disadvantaged positions
have a diminished ability to adapt to these changes. Their limited resources mean
they are less able to invest in health care, infrastructure, or technology that could
mitigate these risks (Mclver, et al., 2016).

To effectively address climate change impacts in Pacific Island communities, it is
essential to adopt interventions that acknowledge and address the social and structural
determinants of health. Climate adaptation strategies not only serve to mitigate climate-
related risks but also offer a valuable opportunity to enhance overall health outcomes,
thereby contributing to the reduction of inequality in the region (Voyatzis-Bouillard &
Kelman, 2021). Building resilience and reducing inequality must be at the heart of climate

adaptation strategies for these communities.
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Decisive action should be taken by the wealthiest nations, given their substantial
resources and well-developed adaptive strategies to effectively address climate change.
Importantly, these countries also bear a greater responsibility for their significant
contributions to the global issue of climate change. Wealthier nations serve as the primary
contributors to carbon emissions, while less economically advantaged nations, such as
those in the Pacific, disproportionately suffer the greater consequences. This disparity
appears particularly pronounced within the Pacific Islands context, where the minimal
global emissions of small islands stand in stark contrast to their vulnerability to the
impacts of climate change (Hubacek, et al., 2017). The carbon emissions produced by
the Australia elite are 17 times greater than the combined emissions of the 2 million
people residing in Fiji, the Solomon Islands, and Papua New Guinea. Specifically, the top
1% of Australia's highest income earners emit 200 times more carbon pollution than the
entire population of the Pacific Island nation of Vanuatu (Tran & Lee, 2023). While
Australia projects an image of itself as a climate leader and a supportive member of the
Pacific community, the reality is that it remains one of the world's highest per capita
emitters of greenhouse gases and a major exporter of fossil fuels. Presently, Australia
allocates six times more funding to domestic climate initiatives than to supporting
developing nations. Australia's equitable contribution to international climate finance
should amount to $5 billion annually, a considerable increase compared to the current
average of $600 million from its official development assistance budget (Tran & Lee,

2023).

2.4 Climate Change and Food Insecurity Influence on Demography: How
Climate Change Impact Fertility and Mortality in Papua New Guinea,

Fiji, and Solomon Islands

Climate change exerts both direct and indirect effects on the well-being of populations,
impacting access to essential elements like clean air, safe drinking water, food security,
and vital services. In the small islands of the Pacific, these climatic shifts can significantly
influence the economy, affecting employment levels, resource availability, and overall

developmental progress (UNESCAP, 2023). Such conditions also have the potential to
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shape demographic trends within a country, influencing factors such as fertility rates,
family planning decisions, mortality rates, and the broader demographic transition
process. While the Asia-Pacific region has experienced a demographic shift towards older
and more urbanized populations, many countries in South and South-West Asia, along
with the Pacific islands, still exhibit relatively high fertility rates and a substantial
proportion of their population consisting of young people. Climate change may contribute

to decelerating the demographic transition in these countries.

A recent study published in Environmental Research Letters (ERL) highlights the
impact of climate change on agriculture, especially in equatorial regions where many
developing countries are located. The study points out that these areas are particularly
vulnerable to climate change's negative effects, including rising temperatures, altered
precipitation patterns, and more frequent extreme weather events. These climatic shifts
can adversely affect agricultural productivity, leading to a scarcity of agricultural goods
and a subsequent increase in their prices. As a result, wages in the agricultural sector may
rise, leading to a shift in labor allocation towards agriculture. In contexts where
agriculture requires less skilled labor compared to other sectors, climate-induced damages
can negatively impact skill acquisition. This may lead parents to invest less in their
children's education. In a scenario where education offers fewer economic opportunities
and agriculture emerges as more financially viable sector, families may be inclined to
have more children (Casey, Shayegh, Bunzl, Galor, & Caldeira, 2019). Furthermore, the
study points out that the influence of climate change on fertility takes an opposite turn in
higher latitude regions. In wealthier northern nations, where the economy is less reliant
on agriculture and education is more highly esteemed, climate change might result in
lower fertility rates and higher educational attainment. In these contexts, investing in
education remains an economically advantageous choice for families, and the reduction
in fertility could be seen as an adaptive strategy to a changing environment (Casey,
Shayegh, Bunzl, Galor, & Caldeira, 2019).

The investigation could help to explain the persistently high fertility rates in the
Solomon Islands, Fiji, and Papua New Guinea. These islands, located near the equator,
are notably impacted by climate change, and have economies deeply rooted in agriculture.

In such settings, where the livelihoods are heavily dependent on natural resources
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vulnerable to climate change, economic uncertainties can shape reproductive choices.
Larger families may be perceived as a strategy for ensuring economic stability, especially
where comprehensive social security systems are lacking. Thus, a correlation might be
discerned between climate change and sustained high fertility rates in small Pacific
islands, with a reluctance towards adopting family planning and birth reduction measures

as strategic elements for economic survival.

Additional researchers in the filed indicate that variation in climate conditions can
influence family-related behaviors, both directly and indirectly (through the impact on
food security). Studies carried out in developing countries further confirm the previous
hypothesis. Further research utilizes long-term household survey data and detailed
climate data from 1993 to 2015 to investigate alterations in childbearing intentions and
the utilization of family planning in response to climate-related shocks in Indonesia. The
study reveals that, following climate shocks and monsoon onset, there has been a marked
increase in the desire for larger families and a simultaneous reduction in the adoption of
family planning practices (Sellers & Gray, 2019). A demography study in Ghana observed
that women residing in areas with higher mortality shocks exhibited a stronger inclination
toward higher fertility preferences (Owoo & Onuoha, 2015). A study on the impacts of
climate change on fertility in Bangladesh has revealed that in response to shortages of
fuel and water, along with longer crop seasons, indigenous married couples residing in
protected forest areas showed a tendency to increase their family size. This inclination
was driven by the need for more children who could assist in earning income through
livelihood opportunities (Chen, Ahmed, Atiqul Haq, Hussain, & Ahmed, 2021). A study
conducted in sub-Saharan Africa revealed that fertility rates were lower among
populations experiencing food security in comparison to those facing food insecurity.
This i1s because, in response to food insecurity, vulnerable populations perceive
demographic adjustments, such as changes in reproductive behavior, as adaptive

mechanisms (Winkler-Dworak, 2004).
In addition, environmental disasters, hunger, and malnutrition, can affect fertility by

influencing infant mortality rates. Climate change, which affects food availability, access

to clean water, and the spread of infectious diseases, can increase the risk of illness among
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children. Maternal malnutrition also has a negative impact on breastfeeding practices,
which further contributes to the rise in infant mortality. Several demographic studies have
revealed a connection between infant mortality and high fertility rates. It has been
observed that in many cases, elevated infant mortality rates can influence reproductive
decisions, leading women, and families to choose to have more children. This is often
driven by the perception that having additional children may help compensate for the loss
of children or serve as a form of safeguard against the expectation of child loss
(Talwalkar, 1981). Research conducted in India, Pakistan, and Turkey has revealed that
people often exhibit a “positive response” to infant mortality. Lindstrom and Kiros
conducted a study on the short-term and long-term responses to infant mortality in
Ethiopia. They discovered that individuals who have experienced infant mortality often
exhibit higher fertility responses, a phenomenon referred to as replacement behavior or

the replacement effect (Lindstrom & Kiros, 2007).

Conversely, other studies in the field have identified a connection between climate
change and global warming with decline in fertility rates. Women might choose to
postpone or opt against having children due to worries about the future and the
environmental stability. The mental health impacts of climate change, such as increased
stress and anxiety due to environmental degradation and extreme weather events, can
indirectly influence reproductive health and fertility (Rothschild & Haase, 2022). A
recent survey of 2.000 Americans shows that 78% of individuals from Generation Z
(those born after 2000) in the United States either do not plan to or do not desire to have
children due to concerns related to climate change (Haaland, 2021).

This pattern is most prevalent in Western countries that have already undergone
demographic transitions, such as the United States and European nations. In contrast to
Pacific Islands, these countries enjoy high levels of socioeconomic well-being, female
education, and access to contraception. These factors empower women and families to
weigh the costs and benefits of having children. As the relative cost of raising a child
increases, it tends to lead to a decline in the fertility rate. Additionally, when the relative
advantages of having more children diminish, fertility also decreases (Menon & Perali,
2019). Climate change influences fertility decisions by altering the relative calculations

of the costs and benefits associated with having children and investing in their well-being.
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In summary, climate change has complex and varied effects on fertility decision, which
depend significantly on a society's characteristics, especially on the level of economic
development and well-being that in turn is influenced by climate change. One could
postulate that in regions like Papua New Guinea, Solomon Islands, and Fiji, climate
change may contribute to maintaining high fertility rates while reducing investments in
education. Conversely, in wealthier and more developed areas such as the United States
and Europe, contrasting trends may emerge. These dynamics underscore the importance
of considering local and regional specifics when analyzing the potential impacts of
climate change on demographic development. It's crucial to recognize that various
factors, including cultural norms, access to healthcare, and government policies, interact
with climate change effects, shaping the demographic landscape in unique ways across
different geographical areas. Therefore, a comprehensive understanding of these regional
intricacies is essential for crafting effective strategies to address the demographic

consequences of climate change.

In addition to examining the impact of climate change on reproductive choices, it is
imperative to consider the biological factors that influence the fertility of both women
and men, subsequently affecting a country's fertility rates. Certain climate change
parameters, such as maximum temperatures, emerge as significant factors that should not
be underestimated. In this context, several studies provide crucial insights into how
climate change directly and indirectly influences fertility. For instance, it is worth
considering the adverse effects of environmental changes on agricultural and fishing
systems, which can lead to poverty and malnutrition, subsequently affecting fertility
condition. Insufficient access to the right nutrients can affect a woman's pregnancy and
her capacity to have children. Contaminated water sources can result in an increase in
water-borne diseases, indirectly influencing reproductive health. The shortage of clean
water and adequate sanitation facilities exacerbates this problem, affecting both prenatal
and postnatal health. Additionally, fluctuating temperatures and shifting rainfall patterns
create favorable conditions for disease vectors, affecting public health and potentially
fertility as well (Jegasothy, Sengputa, Jeganathan, & Dutta, 2020). Exposure of pregnant

women to sudden temperature fluctuations, which can result in cold and heat stress, has
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been linked to elevated risks of stillbirth and various obstetric complications, including
miscarriage and preterm birth (Carniero, 2022). Climate change has also been correlated
with rising pollution levels and heightened exposure to harmful chemicals for human
health. These environmental toxins have the potential to disturb the endocrine system,
consequently impacting the reproductive health and fertility of women (Giudice, 2021)
Therefore, climate change can directly influence health and have a detrimental impact on

fertility.

Research conducted in Malaysia, examining the intersection of fertility and climate
change, offers a compelling illustration of how increasing temperatures, air pollution, and
extreme weather events can impact reproductive health. This study underscores the
adverse consequences of heat stress on male fertility, leading to a decline in semen
quality. Prolonged exposure to elevated temperatures can result in gonadal heat shock and
oxidative stress, which can impair sperm production and quality. In the case of women,
rising temperatures can have a negative influence on ovarian functions, potentially
affecting menstrual cycles, oocyte quality, and overall fertility (Jegasothy, Sengputa,
Jeganathan, & Dutta, 2020). Further studies demonstrate how the increase in temperature
has a significant direct negative impact on fertility rates. Lam and Miron found that a 1°C
increase in monthly temperature would lead to nearly a 1% decrease in births nine months
later for the white population. Similarly, a 1°C rise in summer temperature results in a
decrease of 1% to 0.5%, or even more, in births nine months later in many U.S. states
(Lam & Miron, 1996).

There appears to be a complex interplay between biological and behavioral trends in
developing countries. While the rising temperatures and other effects of climate change,
such as food insecurity, negatively impact women's well-being and their ability to
conceive, paradoxically, this state of vulnerability and food insecurity seems to incline

women towards considering having more children.

Climate change not only affects fertility rates but also influences mortality rates. Many
of the most important global killers are highly sensitive to climatic conditions. According
to the World Health Organization, malaria, diarrhea, and malnutrition combined account

for over 3 million annual deaths worldwide. It is projected that by the 2030s,
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approximately 250,000 additional deaths per year will occur due to malnutrition, malaria,
diarrhea, and heat stress attributed to climate change. This includes 8,000 deaths due to
heat exposure in elderly individuals, 48,000 from diarrhea, 60,000 from malaria, and
95,000 from childhood undernutrition (WHO, 2014). A potential expansion of dengue
fever may lead to an increase in the global population at risk of contracting this disease
by one to two billion people by the end of this century. This increase is primarily attributed
to the potential impact of climate change on humidity levels (Hales, de Wet, Maindonald,
& Woodward, 2002).

Pacific small islands face a broad range of acute risks like injuries and deaths due to
intensified and more frequent extreme weather events, and aggravated risks of
communicable diseases and non-communicable diseases (IPCC, 2022). These nations
grapple with a triple challenge encompassing noncommunicable diseases, infectious
diseases, and the impacts of climate change. In certain Pacific Island countries, mortality
rates associated with noncommunicable diseases already rank among the highest globally.
The rise in sea levels leading to the salinization of drinking water sources carries
substantial health consequences. These implications encompass the increased risk of
elevated or aggravated hypertension, which is already a significant concern within the
realm of noncommunicable diseases. Additionally, it poses a health risk to pregnant
women and children (Khan, et al., 2011). Since 2012, the Pacific region has witnessed
more than 40 significant outbreaks of infectious diseases, with many attributed to climate-
sensitive illnesses such as dengue, chikungunya, and Zika virus infections (Cao-Lormeau
& Musso, 2014). Water may transmit infectious disease via contamination with bacteria
and viruses and the risk of contamination rises in conjunction with higher temperatures,
extreme variations in rainfall, and in the aftermath of natural disasters (Brown & Murray,
2013). Diarrheal diseases represent the most substantial group of waterborne illnesses;
research has revealed a positive correlation between the annual average temperature and
the rates of reported cases of diarrheal diseases in Pacific Island nations and territories
(Singh & Hales, 2001). The Pacific region records the highest global incidence of
ciguatera fish poisoning, a foodborne illness caused by ingesting ciguatoxins from
tropical and subtropical reef fish. The frequency of ciguatera cases has surged in recent
years, likely linked to rising sea temperatures that boost algae proliferation, subsequently

increasing ciguatoxin levels in fish. Thus, the environmental shifts are causing an increase
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in ciguatera, leading to prevalent neurological, gastrointestinal, and cardiac issues among

those affected (Skinner & Johnstone, 2011).

This combination of factors — food insecurity, health risks, and environmental disasters
— could potentially impact the mortality trend of Papua New Guinea, Solomon Islands
and Fiji, slowing their transition towards lower mortality rates. The increasing challenges
posed by climate change threaten to reverse the progress made in improving life
expectancy and reducing mortality rates, underscoring the urgent need for comprehensive
and targeted interventions to mitigate these impacts and protect the vulnerable

populations of small Pacific islands.
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3. Sustainable Solutions for Food Security and Climate Change
in Small Pacific Islands: Experiences from Papua New

Guinea, Fiji, and Solomon Islands

The impending challenges related to food security in Pacific Small Developing States
are at the forefront of concerns for both local governments and aid donors. This
heightened focus is a response to the compounding impacts of climate change, population
growth, urbanization, and the diminishing availability of arable land and key agricultural
and fisheries resources (Georgeu, et al., 2022). The need to address food security in the
Pacific region calls for a multifaceted and integrated approach, recognizing the deep
interconnectedness of climate change and food security challenges. The Pacific
Adaptation Climate Change Programme (PACC), executed by SPREP (Secretariat of the
Pacific Regional Environment Programme), effectively integrated long-term food
security initiatives into climate change plans for the region. Launched around 2009 and
funded by the Global Environment Facility (GEF), the Australian Government, and the
United Nations Development Programme (UNDP), PACC focused on coastal zone
management, food production and security, and water resources. This program aligns with
the global acknowledgment of merging climate change adaptation with food security
strategies (SPREP , 2013). From the initiation of the PACC, a parallel approach has been
adopted by other regional entities, including SPC (Pacific Community) and PIFS (Pacific
Island Forum Secretariat). Significant attention to the issue is also evident in projects
implemented by international bodies such as UNDP, IFAD, WFP, and FAO, aimed at
addressing food security in small Pacific islands through the integration of climate change
adaptation strategies. Certainly, addressing these challenges demands a unified approach,
where diverse PICT governments, regional organizations, and development partners
collaborate closely to enhance climate resilience and reinforce food security initiatives in
the region. The cooperation of multiple stakeholders, however, remains a significant

challenge in the success of development initiatives and programs.

The implementation of food security policies focuses on several areas. Firstly, it

emphasizes the promotion of sustainable agricultural and fishing practices to minimize
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environmental impact while enhancing crop diversification and developing crops
resistant to drought, heat, and pests. Given the rising sea levels and increased salinization
of water and soil, particularly in coastal regions, the improvement of salt-tolerant crop
varieties has become imperative. To facilitate crop diversification, seed banks have been
established and expanded to preserve genetic diversity. These seed banks serve as
repositories for a wide range of plant species, acting as a safeguard against genetic erosion
and providing a resource for future agricultural resilience. Implementing strategies to
preserve biodiversity and ecosystems is another avenue to address climate change and
food insecurity.

Financial investments, knowledge sharing, and the inclusion of family farming and
smallholders are essential components for the effectiveness of food security and climate
resilience strategies. Targeted investments should prioritize primary food production,
research and development, education programs, and infrastructure improvements, along
with supporting farmers in adopting sustainable practices and technologies. The
empowerment of local communities and smallholder farmers through increased access to
technology, information, and markets is crucial for success.

The adoption and expansion of digitalization and innovation in developing states,
particularly in rural areas, are crucial nowadays for achieving sustainability. Technology
can play a crucial role in reducing poverty, creating jobs, and improving access to
essential services such as healthcare and education. It can also bridge the digital divide
between rural and urban areas by providing internet access, making island states more
resilient to climate change and natural disasters, and promoting self-sufficiency and
growth potential (ASPI, 2023). The advancement of artificial intelligence and technology
has facilitated the development of Precision Farming, an agricultural approach leveraging
advanced technology to optimize resource management and maximize crop yields. In the
Pacific region, there has been a recent adoption of soil-less farming techniques, such as
aquaponics and hydroponics. These methods require less water compared to traditional
agriculture and offer a sustainable means of producing both fish and vegetables, thereby
contributing to food security and dietary diversity. Cutting-edge Monitoring and Data
Analysis Systems provide data to optimize land management, assisting farmers in
monitoring crop health and predicting planting seasons. Moreover, intelligent irrigation

systems dispense water based on the precise requirements of plants, reducing wastage,
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and promoting water conservation. Al-guided vision systems play a crucial role in
mitigating bycatch by identifying and selectively targeting specific species, thus
minimizing unintentional catches of non-target species, and contributing to biodiversity
conservation.

The central issue to focus on, however, is that the small islands of the Pacific often
lack the resources and technologies needed to adopt, implement, and leverage practices
that promote sustainability. According to FAO, “the digital revolution offers opportunities
to those who can use the technologies, but also presents new challenges for those who
are left behind” (Treinen & van der Elstraeten, 2018). While advanced technologies are
expanding their presence in rural areas in numerous developing countries, the rural digital
divide persists as an issue. Disparities continue to widen, particularly with the rapid
introduction of evolving technologies (Lajoie-O'Malley & Bronson, 2020). Small-scale
producers play a crucial role in driving agricultural innovation, with family farming
serving as the prevailing form of agriculture in Asia and the Pacific. Worldwide, there are
over 570 million farms, and of these, more than 500 million are family-owned. These
family-owned farms are accountable for at least 56 percent of total agricultural production
(FAO , 2017). Small-scale farmers are depicted as both “protagonist” of agricultural
innovation and as being slow to embrace new technologies (FAO , 2018). The World Bank
states that “the future of food depends to [...] a great extent on small-scale agriculture,”
and that “the farmers that the globe depends on are primarily smallholders with little
access to technology, limited knowledge, and few financial resources” (World Bank,
2017). The challenges are especially acute for women, who face a triple divide: digital,

rural and gender (Treinen & van der Elstraeten, 2018).

3.1 Empowering Local Communities: The Importance of Integrating

Small Farmers and Sharing Knowledge.

In the Pacific small islands, the resilience and sustainability of communities heavily
rely on family and small-scale farming. Family farming, with its remarkable adaptability

and resilience, frequently serves as a guardian of the environment, contribute to the
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preservation of the landscape, and offers vital ecosystem services, alongside providing
economic advantages, improving quality of life, and employing a substantial segment of
the population. Nonetheless, in the Pacific region, family farming is undergoing profound
transformations due to sudden socioeconomic shifts and climate change. Recognizing the
vital importance of sustainable agriculture for achieving Sustainable Development Goal
(SDG) 2, Zero Hunger, the Food and Agriculture Organization (FAO) has declared the
period from 2019 to 2028 as the Decade of Family Farming (FAO, 2022). Unlike in some
developing regions, such as parts of Africa, smallholder farming in the Pacific islands has
seen limited integration into the global market and has undergone minimal agricultural
transformation. The FAO identifies an opportunity for increased donor support to enhance
small-scale farming in the Pacific region. Enhancing the integration of these farms into
local markets offers the opportunity to bolster food security and stimulate sustainable
economic development (Georgeu, et al., 2022).

Between 2018 and 2022, the FAO implemented several projects aimed at empowering
local communities and small-scale farming. In Fiji, the organization facilitated training
initiatives for three communities, focusing on the processing and marketing of locally
sourced foods to enhance their market appeal. Community centers received small food
processing units, with a focus on involving women and youth. More than 130 individuals
received training on how to operate these units, prioritizing hygiene, and food safety,
while an additional 142 people were educated in financial literacy. In the Solomon
Islands, across the provinces of Guadalcanal, Malaita, and Temotu, the FAO's technical
assistance empowered farmer organizations, young people, and ministry personnel to
embrace new farming techniques, thus boosting the productivity and yields of both root
and cash crops. Community nurseries and demonstration plots were established not only
as educational resources but also as gene banks to enhance farmers' access to high-quality
planting materials. Training was also provided to school canteens and food vendors on
converting local foods into value-added products, promoting the consumption of local
produce. To strengthen market connections and ensure reliable outlets for agricultural
products, pilot contracts were initiated between farming groups and various buyers,
including healthcare facilities, correctional institutions, and entities within the hospitality
sector, encompassing both formal and informal agreements. Training on contract farming

was conducted for producers, buyers, and government partners, aiming to reinforce
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market relationships through contractual agreements. This comprehensive effort to
improve the agri-food value chain resulted in the creation of 18 nursery demonstration
sites and the training of over 700 farmers and students, half of whom were women, in
sophisticated agricultural practices (FAO, 2023).

The Family Farming, Lifestyle, and Health in the Pacific (FALAH) project is a
multidisciplinary research initiative under the European Horizon 2020 programme, aimed
to address the challenges posed by rapid socioeconomic transitions and climate change
on family farming, food, lifestyle, and health in the South Pacific islands, including Fiji,
Papua New Guinea and Solomon Islands (European Commission, 2019). The project
seeks to enhance the understanding and improvement of small-scale farming practices,
consumption patterns, dietary habits, and their innovative evolution in response to
socioeconomic shifts and climate change. Comparing traditional family farming practices
with their modern adaptations, FALAH aims to uncover effective strategies that could be
incorporated into national policies, strategies of non-governmental organizations
(NGOs), or educational initiatives to enhance food security and environmental
sustainability. A crucial aspect of this project is the examination of the dietary and
physical activity patterns of families involved in family farming to assess the long-term
health impacts. Fiji's participation through the Pacific Island Universities Research
Network (PIURN), along with collaboration with regional partners from the Solomon
Islands, highlights the project's dedication to utilizing both academic and local expertise
to effectively address food security and health issues (Fotsing & Galy, 2019). Through
its diverse approach, the FALAH project seeks not only to improve the sustainability and
health outcomes of family farming in the Pacific Islands but also to offer valuable insights
into the adaptation of agricultural practices in urban, peri-urban, and rural environments,
promoting the well-being of local communities and positioning them as key agents of

change.

Launched in March 2022 with an expected completion in 2026, the Agricultural and
Rural Transformation Project is set to benefit 85,000 individuals in the Solomon Islands
through providing training, support for farming and livestock, and essential infrastructure.
The project's objective is to significantly boost community agricultural production. It

aims to achieve this by forming producer groups that will help increase crop yields,
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improve market connections, and enhance farming techniques. This will be done through
providing farmers with high-quality seeds, expert crop advice, and climate information,
all essential for developing resilient farming systems capable of withstanding climate
change challenges. This effort will be supported by the deployment of community
resource individuals and para-veterinary professionals to provide specialized advice and
agricultural services to the most isolated regions. Led by the Ministry of Agriculture and
Livestock (MAL) of the Solomon Islands, this initiative is poised to significantly improve
the living standards of small-scale farmers and rural populations across the nation.
Furthermore, the project seeks to bolster the expertise, abilities, and overall capacity of
the Ministry of Agriculture and Livestock, ensuring it can offer prompt assistance to
farmers and producer groups. Emerging professionals from the Solomon Islands National
University will collaborate with the Ministry to support farmers involved in the project,
promoting the exchange of knowledge and the enhancement of skills (WORLD BANK ,
2022).

The Pacific Islands Rural & Agriculture Stimulus (PIRAS) project is a pivotal
initiative aimed at bolstering the agricultural sector and enhancing food security across
the Pacific Islands, by fostering strong connections with rural communities. The project,
launched in 2021 by the International Fund for Agricultural Development (IFAD) with
the Australian Government, operates in 70 villages in Fiji and extending its support to 30
communities across the Western, Choiseul, and Central provinces of Solomon Islands
(PIFON, 2021). PIRAS is committed to fostering sustainable food production, improving
nutrition, and building strong, inclusive local value chains. This commitment involves
supporting women and youth producer groups in the seed supply chain, providing training
in seed production, soil enhancement, food processing, and marketing strategies, and
enhancing nutrition awareness and home gardening practices among vulnerable mothers.
PIRAS equipped highland farmers with vegetable seeds and offered training, enabling
them to cultivate food for both personal consumption and sale in local markets. “/ learned
how to extract my own vegetable seeds. This is something that we can practise so we don 't
heavily rely on packaged seeds, plus it is readily available”, said Mereseini Naola
Takeiwai, a farmer from a small village in Fiji (IFAD, 2023). The project places a strong

focus on community involvement and regional cooperation, as evidenced by its
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partnership with the Pacific Island Farmers Organisation Network (PIFON) that
facilitates the exchange of knowledge and experiences. “PIRAS has opened my eyes to
see that there are so many opportunities in agriculture that youths can tap into to
financially support themselves and their families. We just need the appropriate training
and mentorship”, said Filipe Baituwawa, a 30-year-old youth farmer from the village of
Sawena in the province of Navosa (IFAD, 2023).

The project has realized substantial achievements. In the Solomon Islands, significant
outcomes have been recorded, such as the distribution of labor-saving tools and the
preparation of land that has benefited over 4,500 farmers. Additionally, nine germplasm
centers have been established, which have multiplied varieties of more than 10 different
root crops, 20 different vegetables, and 5 different fruit trees, including open-pollinated
seeds. Furthermore, 4,900 seed packets, seedlings, and planting materials were distributed
to farmers through three diversity fairs. In terms of livestock, 135 piglets and 882 local
chickens were distributed across three provinces, benefiting 2,739 farmers. The project
also hosted a hackathon event, during which 31 IT specialists competed to design and
develop digital solutions to link farmers to markets. Over 8,300 farmers received training
on topics such as improved farming and gardening techniques, nursery management,
seedling production, soil, pest and disease management, and nutrition awareness.
Additionally, 240 farmers were trained in food processing and preservation techniques to

create value from surplus root crops, vegetables, and fruits (IFAD , 2022).

In Papua New Guinea, the Australian Centre for International Agricultural Research
(ACIAR) supported several projects to enhance farmers capabilities across the country.
An important initiative in collaboration with the Griffith University, concentrated on
adding value to and expanding markets for galip nuts, a product of the Canarium tree.
The project aimed to provide specialized training for 300 women engaged in the galip nut
value chain and to test decentralized systems for the initial processing and distribution
phases (ACIAR, 2019). Another project spearheaded by Dr. Michael Furlong from the
University of Queensland has implemented an efficient information system to tackle the
challenges faced by the agricultural sector in managing pests and diseases, which often
result in substantial crop losses. Extension services currently lack the necessary resources

to adequately support farmers in pest and disease management, leading to crop losses
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ranging from 30% to 40% annually. This initiative seeks to empower farmers with the
requisite knowledge and tools to protect their crops and enhance regional biosecurity
(ACIAR,2022). In 2022, a significant five-year collaboration with the University of New
South Wales sought to enhance the availability of farming inputs and training services in
remote villages, ensuring their reliability, affordability, and cultural appropriateness

(ACIAR , 2022).

The various initiatives discussed in this chapter underscore the importance of
involving local communities and small-scale farmers in agricultural development. The
FAQ's efforts in Fiji and the Solomon Islands, the European Horizon 2020 FALAH
project, the Agricultural and Rural Transformation Project, and the Pacific Islands Rural
& Agriculture Stimulus (PIRAS) project have been instrumental in enhancing the
capacities of these farmers through education, training, and infrastructure development.
These programs have empowered women and youth, fostered the use of sustainable
farming practices, and improved market access, which in turn contribute to the resilience

of these communities against food insecurity and climate change.

3.2 Building Resilience: Ecosystem-Based Adaptation and Climate-

Smart Practices

Ecosystem-based Adaptation (EbA) represents a holistic approach for communities to
manage ecosystem services sustainably, leveraging biodiversity to adapt to climate
change impacts. By focusing on the restoration, conservation, and sustainable
management of ecosystems, EbA enhances natural resilience to climate variability and
strengthens livelihoods (Colls, Ash, & Ikkala, 2009). Key EbA practices include the
implementation of agroforestry systems, the cultivation of drought and salt-tolerant crops,
and the use of organic materials like seaweed for soil enrichment. These measures not
only improve agricultural resilience to extreme weather but also contribute to soil health
and water retention. The establishment of protected areas further supports biodiversity

conservation, underpinning sustainable community livelihoods (Mcleod & Bruton-
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Adams, 2019). Through the GEF-funded Integrated Forest Management Project, the FAO
has facilitated the establishment of four Terrestrial Forest Protected Areas in Choiseul
Province, Solomon Islands, covering a total of 8,200 hectares. Capacity building efforts
such as Sustainable Land Management training, forest mapping, and biodiversity surveys
are underway to support the effective long-term management of these protected areas
(FAO, 2023). EbA strategies extend to coastal and aquatic environments. Restoring
mangrove forests and wetlands are prime examples, serving dual purposes of protecting
shorelines from erosion and storm surges, and acting as buffers against flooding. Through
these integrated strategies, EbA offers practical, nature-based solutions to climate
adaptation challenges, demonstrating the power of ecosystem services in enhancing
resilience, supporting sustainable development, and benefits human wellbeing (Mcleod

& Bruton-Adams, 2019).

Building on the principles of Ecosystem-based Adaptation, Climate-Smart Agriculture
(CSA) emerges as a complementary strategy, evolved from its initial focus on mitigating
climate change impacts to a more inclusive approach that addresses the vulnerabilities
and adaptive capacities of agricultural systems. This evolution has introduced the concept
of Vulnerable-Smart Agriculture (VSA), which underscores the customization of
agricultural strategies based on the specific vulnerabilities and strengths of farming
communities. This approach is particularly relevant in regions heavily affected by climate
change, such as the small islands of the Pacific (Azadi, et al., 2019). VSA aims to enhance
the resilience and empowerment of small-scale farmers by leveraging available assets,
including land, natural resources, and human capacity, to navigate the socio-economic
challenges posed by climate change (Kanamaru & Fujisawa, 2018). These strategies aim
to enhance food security, employing modern agricultural technologies and practices such
as the use of inorganic fertilizers, pesticides, high-yield crop varieties, advanced land
management, and irrigation techniques to achieve resilient and productive farming
systems (Mwongera & Shikuku, 2017). Incorporating traditional knowledge, Pacific
Island communities are utilizing practices such as shading crops with palm leaves and
integrating trees around crops for shade, alongside employing seaweed for composting
(Azadi, et al., 2019). Climate smart methos not only contribute to agricultural resilience

but also offer ecological benefits, such as reducing sediment runoff into coastal zones
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through taro swamps, alleviating pressure on wild-caught fisheries, and minimizing
pollution from agricultural inputs (IFAD, 2017). Through the introduction of CSA and
VSA practices, FAO has helped to safeguard the livelihoods of thousands of farmers
across the region. For instance, in Tonga, the adoption of climate-resilient farming
techniques has directly benefited over 2,000 farmers between 2018 and 2022, enhancing
their ability to withstand climatic shocks and stresses (FAO, 2023).

An exemplary demonstration of Vulnerable Smart Agriculture in practice is the
community of Ahus in Papua New Guinea, where more than 700 residents have adopted
innovative farming practices to bolster food security, marine health, and household
income. The initiatives encompass the cultivation of nutrient-rich food crops, the
implementation of composting in sandy soils, the creation of raised gardens to combat
soil erosion and saltwater intrusion, and the establishment of local water collection
systems. Women's groups have played a pivotal role by leading training sessions on
organic farming techniques. These activities, supported by the government, NGOs, and
the Pihi Environment and Development Forum (PEDF), have yielded significant benefits,
including improved diets, increased income for women, enhanced food security, and

strengthened community solidarity (Azadi, et al., 2019).

The Small Islands Food and Water Project (SIFWaP) is a recent initiative aimed at
improving food security and climate change adaptation for 50,000 people throughout the
Pacific region, incorporating the principles of Climate-Smart Agriculture. With an
estimated total cost of USD $19.59 million, including USD $15.04 million from the
Global Agriculture and Food Security Program (GAFSP), the project aims to enhance
water, food, and nutrition security by adopting sustainable practices. The project is
anticipated to introduce measures such as composting, utilize renewable energy for
poultry incubators, efficient irrigation techniques, such as drip irrigation, and implement
Integrated Water Resource Management (IWRM). The focus is on sustainable use and
conservation of water resources across the entire water cycle, from source to sea, aiming
to decrease reliance on rainwater for drinking and agriculture. Furthermore, the project
aims to revitalize indigenous knowledge related to local foods, empowering families with

better skills to prepare, preserve, and store healthy and nutritious foods (SPC, 2021).
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Aquaculture, heralded as a sustainable alternative to wild-caught fisheries, is gaining
recognition as a vital component in the quest for resilient food production in the face of
climate change. This industry holds substantial promise for enhancing fish production
while concurrently safeguarding ecosystems, preserving biodiversity, and mitigating land
degradation (NOAA, 2020). Recognized for its resource efficiency, aquaculture plays also
pivotal role in reducing the pressure on land-based resources. In comparison to traditional
livestock farming, it offers a smaller carbon footprint, positioning it as an example of
EBA, Climate-Smart Agriculture, Vulnerable Smart Agriculture. In the small Pacific
islands, both regional and governmental initiatives actively promote aquaculture as a
strategic response to the projected population growth. Fiji is adopting proactive measures
to tackle a shortfall in fish supply which fails to meet the population's demand. By 2035,
the country is set to counter this shortfall, estimated at 34,200 tonnes, by promoting the
expansion of pond aquaculture practices (ACIAR, 2019).

The roots of modern aquaculture in the Pacific region can be dated back to the 1950s
and 1960s when various countries began to explore fish farming through sponsored
projects. Since then, there has been a remarkable expansion in the aquaculture sector, with
a surge in the number of families taking up freshwater fish farming, especially noticeable
in Fiji, the Solomon Islands, and Papua New Guinea. A study on the aquaculture
expansion in Pacific region indicate that in Papua New Guinea alone, there were over
15,000 aquaculture operations that encompass around 50,000 fishponds (SPC, 2014).
Beyond its economic impact, aquaculture serves as a catalyst for year-round job creation,
particularly in coastal communities. Until 2014, over 7,000 individuals were employed
either full-time or part-time in coastal aquaculture, with substantial employment figures
noted in Fiji, Solomon Islands, and Papua New Guinea (SPC, 2014). These jobs not only
contribute to economic growth but also support the social fabric of coastal communities,
valuing cultural heritage and fostering sustainable resource management. In conclusion,
aquaculture stands as a symbol of hope for the small Pacific islands, addressing the
challenges posed by climate change, meeting growing seafood demands, and playing a

pivotal role in the pursuit of sustainable and climate-smart agriculture.

75



VSA and CSA, with their focus on integrating traditional knowledge and modern
practices, advocate for aligning climate change and food security policies to support
family farming and achieve the Sustainable Development Goals (SDGs) by integrating
both adaptation and mitigation perspectives. To expand on the integration of climate-
smart agriculture (CSA) and vulnerability and sustainable agriculture (VSA), it is
essential to highlight the fundamental use of innovative technologies in enhancing
sustainable practices. Technologies such as precision farming (PA) can optimize resource
use and reduce environmental impact. Mobile technology platforms can provide farmers
with real-time information on weather patterns, market prices, and crop management
techniques tailored to climate variability. Advancements in biotechnology, including
drought-resistant and pest-resistant crop varieties, can significantly mitigate the risks
associated with climate change. The subsequent parts of this chapter will delve deeper
into specific technologies and methodologies that embody the principles of climate-smart
and vulnerable agriculture. Discussions will include case studies on Papua New Guinea,
Solomon Islands and Fiji, demonstrating the successful implementation of these

technologies.

3.3 Digitalization and Innovative Technologies to Ensure Food Security

in Agricultural and Fishing Sectors.

In the agricultural and fisher sector of small Pacific islands, where traditional farming
meets the challenges of limited resources and environmental constraints, the infusion of
technology, digitalization, and precision farming methods has become a transformative
force. Precision farming (PF), also known as precision agriculture (PA), utilizes
information technology and a diverse range of tools such as control systems, sensors,
robotics, drones, autonomous vehicles, variable rate technology, GPS-based soil
sampling, and automated hardware (Mizik, 2023). Its aim is to optimize crop and fish
production, land, and coastal management, and minimize waste. Additionally, due to
savings in GHG emissions, PA can contribute to climate change mitigation (Balafoutis,
etal., 2017). According to the official definition of the International Society for Precision

Agriculture, “Precision Agriculture is a management strategy that gathers, processes and
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analyzes temporal, spatial and individual data and combines it with other information to
support management decisions according to estimated variability for improved resource
use efficiency, productivity, quality, profitability and sustainability of agricultural
production” (ISPA, 2024). In general, PA technologies result in higher and better-quality
output with lower production costs due to lower input use (Beluhova-Uzunova &
Dunchev, 2019); more efficient production, especially input optimization, is the core
element of PA. As population growth and environmental pressures emerge as challenges
for the global food system, precision agricultural technologies are hailed as a solution.
They enable increased food production while reducing the use of harmful or scarce
agricultural inputs. According to the World Bank, “precision agriculture is part of the
solution to feeding a population that is growing faster than available land supply, while

also ensuring the sustainable use of water and energy” (Ghanman & Shamounki,, 2017).

By implementing strategic projects, small Pacific islands are actively integrating
precision farming methods to tackle sustainability and food insecurity challenges.
International organizations such as the Food and Agriculture Organization (FAO) and
various regional development programs have launched initiatives to assist smallholder
farmers in diversifying their crops and embracing sustainable agricultural practices
through advanced technologies and precision farming methods. Crop diversification
emerges as a key strategy for enhancing community resilience and ensuring a stable
supply of food, addressing the multifaceted challenges of climate change, land
availability, and dietary changes (Georgeu, et al., 2022). A 1987 study focusing on taro
monoculture among the Mountain Ok in Papua New Guinea emphasized the importance
of crop diversification, suggesting that the overall diversity of the system in which
farmers operate holds greater significance than the specific crops they cultivate
(Hyndman, 1987). This perspective was further supported by observations in 1992, where
farmers in Tonga and Western Samoa demonstrated adaptability with an increase in both
subsistence agricultural production and diversification - including taro, sweet potatoes,
cassava, and yams, along with a range of vegetables, fruits, fish, and livestock (Shaw,
1992). Farmers also diversified into commercial crops like vanilla and betel nut, which
require less land or labor compared to palm oil (Koczberski & Curry, 2005). In the

Solomon Islands, a notable trend emerged as farmers diversified their crops to
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accommodate the expanding urban population (Georgeu, Hawksley, Monks, & Ki'l,
2019). This phenomenon underscores the intricate and evolving interplay between
agricultural practices and demographic changes. Specifically, as urban populations in
Melanesia grow, there's an increasing concern over food security; particularly peri-urban
regions and areas near major urban centers such as Port Moresby, Honiara, and Suva,
heightened demand for fresh products. This relationship illustrates how demographic
shifts—particularly urbanization—can influence agricultural strategies, driving farmers
to adapt in ways that address both food security needs and economic opportunities
(Georgeu, et al., 2022). However, despite the advantages offered by adapting through crop
diversification, smallholder farmers still encounter significant challenges, highlighting
the critical need for specialized support and policy interventions. Digital technologies are
represented as allowing farmers to address the problem of inefficiency through
optimization. Technology can help to “optimize crop growth and yields” (World Bank,
2017) “optimize the utilization of natural resources” (FAO, 2018), and “optimize use of
nutrients” (OECD, 2018).

In 2010, agricultural experts from nine Pacific islands initiated a significant project
under the guidance of the Centre for Pacific Crops and Trees (CePaCT) at the Secretariat
of the Pacific Community (SPC) to safeguard the indigenous food diversity. This initiative
aimed at combating dietary health problems in the region by focusing on conserving
distinctive staple crops, such as various banana types (notably the Fe’i banana, recognized
for its high beta-carotene levels that help prevent vitamin A deficiency), coconuts, and a
range of fruits and vegetables. A key component of this project was sending duplicates of
essential Pacific crops to international gene banks for their safekeeping and enduring
conservation. CePaCT disclosed the acquisition of 1,000 unique samples of Pacific crops
for this purpose, highlighting cooperation with governmental bodies and public institutes
in Fiji, Papua New Guinea, and the Solomon Islands (CROP TRUST, 2010). The project
utilized sophisticated biotechnological methods, including tissue culture and
cryoconservation—a technique for freezing plant material at extremely low temperatures
with specialized apparatus to conserve plant genetic materials. Techniques involved
extracting embryos from seeds and cultivating them under laboratory conditions to

regenerate full plants. This initiative has played a role in addressing health issues related
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to imported food habits, ensuring the continued availability and sustainability of these

crucial food resources.

In the Solomon Islands, recent decades have seen the implementation of targeted
programs, the development of crop models, and multi-site evaluations to enhance sweet
potato varieties through sophisticated technologies. Therefore, on this island, the sweet
potato (Ipomoea batatas) is acclaimed for its healthful advantages, cultural significance,
and adaptability to different environments. Brought over by the initial Austronesian
inhabitants, it has established itself as a fundamental food source, providing essential
carbohydrates, vitamins, and minerals vital for the wellbeing of the local population
(Green, 2005). Sweet potato emerges as a viable solution to agricultural and climate
change challenges, thanks to its quick growth cycle and adaptability to various soil types,
guaranteeing a steady food supply throughout the year (Keener, Marra, Finucane,
Spooner, & Smith, 2016). Cultivating sweet potatoes aligns with sustainable farming
goals by reducing dependence on synthetic fertilizers and pesticides and enhancing soil
health through its dense foliage, which mitigates soil erosion. These methods promote
biodiversity and play a role in reducing the carbon footprint associated with agricultural
activities.

Targeted programs in Solomon Islands have leveraged advanced technologies to
accelerate the breeding processes, including controlled reproduction. Method such as
marker-assisted selection (MAS) and genomic selection have enabled the accurate
improvement of desired specific characteristics, aiding in the creation of strong crop
varieties. Crop model development has made use of computational technologies to model
the growth of sweet potatoes across different environmental scenarios, helping to forecast
the effects of climate change. This process uses advanced software and high capacity
computing resources, integrating Geographic Information Systems (GIS), remote
sensing, and machine learning algorithms to enhance the accuracy of model predictions.
Multi-site evaluations were key in assessing new sweet potato varieties in different
settings, employing drones, sensors, and data management systems for thorough data
gathering and analysis. Such evaluations are instrumental in identify the varieties best
suited for widespread adoption, promoting sustainable farming methods as a

countermeasure to climate change. Moreover, engaging local farmers during this phase
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guarantees that these new strains align with the community's requirements and
preferences, thereby enhancing cultural acceptance (Iese, et al., 2018). Through these
integrated efforts, the Solomon Islands aimed to bolster sweet potato cultivation's
sustainability, aligning agricultural practices with global climate change mitigation

strategies, and securing the crop's future in the region's diverse ecosystems.

Offering sustainable solutions for food production in regions facing environmental
challenges such as sea-level rise, drought, and poor soil conditions, aquaponics and
hydroponics are two innovative and technologies agricultural practices that have garnered
significant interest in the Pacific Islands. Aquaponics combines recirculating aquaculture
with hydroponic plant cultivation, creating a symbiotic environment where fish, plants,
and nitrifying bacteria thrive together (SPC, 2014). This system recycles water and
nutrients, resulting in efficient water use and the production of pesticide- and chemical-
free food. Since the 1960s, aquaponics technology has advanced from basic systems that
pair fish tanks with vegetable plots to complex arrangements with several tanks, waste
management, and enhanced biofiltration. This progress highlights the growing interest for
local, sustainable agriculture and aquaponics' capacity to bolster food security in areas
with rich nutrients or limited soil (Hambrey, 2013).

Hydroponics, on the other hand, focuses solely on growing plants without soil, using
nutrient-rich solutions. It is a mature technology known for its simplicity compared to the
polyculture approach of aquaponics (SPC, 2014). Aquaponic offers additional
advantages. It consumes only about 10% of the water required by standard soil-based
gardening systems; it enhances nutrient efficiency and supports the simultaneous
cultivation of vegetables and fish, effectively utilizing approximately 70% of the nutrients
derived from fish feed; the residual solid waste is relatively easy to manage and it can be
repurposed as fertilizer for fruit trees or traditional gardening, thereby boosting
sustainability (Hambrey, 2013). Although water use efficiency in hydroponic systems
might parallel that of aquaponics, its variability is greater, influenced by how often the
nutrient solution is renewed or discarded. Hydroponics also conserve many nutrients but
necessitate regular water changes to curb salt and pathogen accumulation.

These systems represent complementary approaches to addressing the challenges of

sustainable agriculture and food security in the Pacific Islands; both can be established in
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areas with poor soil quality, limited water resources, or harsh environmental conditions,
making them ideal for enhancing food security in vulnerable and resource-limited
settings. Additionally, both systems can be implemented in controlled environments, such
as greenhouses, which protect crops from extreme weather conditions, pests, and
diseases. Projects in Papua New Guinea, Fiji, and the Solomon Islands have demonstrated
the viability of aquaponic and hydroponic systems in providing fresh produce and fish to
local communities. However, the adoption rate varies significantly due to factors such as
initial setup costs, technical knowledge, and access to materials. The high cost of setting
up and maintaining these systems can be prohibitive for small-scale farmers. There is also
a need for ongoing technical support and training to ensure the long-term sustainability

of these projects.

Since 2010, the Department of Fisheries (DOF) has introduced Anchored Fish
Aggregating Devices (FADs) in small Pacific islands to enhance food security by
leveraging new technologies (Davetanivalu, 2013). FAD are innovative, human-made
structures placed in offshore waters to attract pelagic fish such as tuna, mahimahi,
barracuda, and mackerel, thereby easing the pressure on nearshore marine resources
(FAO, 2023). Constructed from easily sourced materials such as bamboo and coconut
leaves, FADs are simple to assemble and deploy. The Secretariat of the Pacific
Community identifies two categories of FADs: artisanal, which boosts local fishers' catch
rates for family consumption or sale at local markets, and industrial, which increases the
efficiency of commercial fishing operations such as purse seine and pole-and-line vessels
targeting large tuna schools (SPC, 2012). The introduction of FADs offers multiple
advantages, including enhanced fish yields, decreased stress on coral reef fisheries, and
the promotion of economic benefits such as import substitution, export opportunities,
market expansion, and job creation in areas like device construction, deployment,
monitoring, maintenance, and the tuna processing industry (Valmonte-Santos &
Rosegrant, 2016). Low-cost inshore FADs, where feasible based on cost and geographical
conditions, are seen as an effective strategy for supplementing local tuna supplies and
other similar fish species. Predictive models suggest that integrating FADs with natural

resource management strategies can diminish fish imports while boosting exports,
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thereby benefiting the country's economic and social well-being (Valmonte-Santos &
Rosegrant, 2016).

The Food and Agriculture Organization (FAO), funded by the Government of Japan,
has initiated the FishFAD project across seven Pacific Small Island Developing States,
including Solomon Islands, Fiji, and Papua New Guinea. The project aims to extend
fishing activities into deeper waters by strategically deploying Fish Aggregating Devices,
with the goal of mitigating the exploitation of coastal marine ecosystems. Furthermore,
the initiative seeks to enhance food and nutrition security by increasing the accessibility
of significant fish species to local fishers (FAO, 2022). In Solomon Islands, such
interventions have resulted in a 20% increase in local fish catches, providing critical
protein sources to coastal communities and supporting the livelihoods of small-scale
fishers (FAO, 2023). Given the vital role of fish in providing essential protein and
nutrients in Pacific communities, special emphasis is placed on safety training and
providing the necessary equipment to local communities for the construction and
utilization of FADs. Additionally, specialized training is provided for women fish
processors, enabling them to convert previously discarded fish parts into valuable
products such as fish burgers and samosas. The outcomes of this project have been
notably positive, providing fishers with a dependable source of fish closer to shore,

reducing fuel costs, and improving their financial opportunities (FAO, 2023).

In addition to enhancing the quantity and quality of food production while addressing
climate change and environmental impacts, technology can be employed to manage land,
forecast, and control plant or animal diseases. These tools can be categorized under the
terminology of Information and Communication Technology (ICT). It encompasses a
diverse set of technological tools and resources used to communicate, create, disseminate,
store, manage information and data. The application of ICT in agriculture and fisheries
holds transformative potential, empowering stakeholders, particularly in rural, coastal,
and underserved areas, to overcome traditional barriers to information and resources. ICT
could play a crucial role in monitoring pest thresholds within integrated pest management,
delivering pertinent and timely information and agricultural services, mapping
agrobiodiversity 1in various cropping systems, managing marine and coastal

environments, forecasting disasters, and predicting yields (World Bank, 2017).
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Under the GEF funded Common Oceans Programme, FAO supported the expansion
of Electronic Monitoring Systems (EMS) to improve fisheries management. Fiji's
involvement in the pilot activity to assess the optimal integration of EMS into Monitoring,
Control, and Surveillance (MCS) operations underscores the proactive steps taken by
coastal States to modernize fisheries management. The equipping of 50 Fijian longline
vessels with EMS in 2019, coupled with the specialized training provided to land-based
observers for data review and analysis, exemplifies a comprehensive approach to
leveraging technology for enhanced oversight and sustainability in fisheries. Efforts are
underway to create legal frameworks and mechanism to incorporate EMS data into the
regional observer database. Furthermore, a draft Regional Longline Electronic
Monitoring Policy has been developed with wide participation of Forum Fishery Agency
members and other partners and stakeholders in the industry (FAO, 2023). The initiative
not only highlights the potential of EMS to transform fisheries management through
improved data collection and analysis but also underscores the importance of regional
cooperation and legal-policy frameworks in ensuring the effective implementation and

integration of such technologies.

Furthermore, the utilization of satellite imaginary and artificial intelligence (AI) has
been revolutionary in land management and enhancing climate change resilience across
Pacific Island nations. From April 2018 to March 2020, the Commonwealth Climate
Services Demonstrator project, implemented by the Met Office of United Kingdom,
exemplified utilized satellite technology to support climate change resilient providing
vital information for this purpose. The core aspect of the demonstrator focused on
Commonwealth small island states in the Pacific, including Papua New Guinea, Solomon
Islands, and Fiji (Met Office , 2018) In 2018, the UK Space Agency's International
Partnership Programme (IPP), funded by the BEIS Global Challenge Research Fund
(GCREF), has spearheaded another initiative called CommonSensing. This project was
designed to assist Fiji and the Solomon Islands in attaining climate resilience and
sustainable development through innovative solutions (UNOSAT, 2023). The initiative
focused on analyzing agricultural fields from space to assess crop growth and identify

new areas suitable for cultivation, thereby optimizing land use and crop production. The
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project also sought to enhance accessibility to climate information, ensuring that
stakeholders could efficiently utilize data in their planning and operations and receive
evidence for areas at risk due to climate-driven hazards. The project facilitated the
sustainable utilization of natural resources, promoted ecosystem conservation, bolstered
resilience to extreme weather events, thereby contributing to long-term economic stability

and food security (Willmer, 2019).

In a similar vein, the Food and Agriculture Organization (FAO) introduced Collect
Earth in 2013. This innovative technological tool utilizes high-resolution satellite imagery
and the Google Earth Engine for land-use assessment. Initially launched in Papua New
Guinea and later expanded globally, it was developed to aid in the precise monitoring of
forests and land use changes, thereby supporting the country's initiatives to mitigate
emissions from deforestation and forest degradation (Willmer, 2019). The project utilizes
free and open-source software, which enables access for countries with restricted
resources for costly satellite data analysis tools. It has played a crucial role in providing
valuable data for environmental planning, policymaking, and contributing to global

climate change mitigation efforts.

Building on these advancements, the Climate Adaptation Science Center (CASC)
launched a project in September 2022 titled "Utilizing High-Resolution Imagery and
Artificial Intelligence to Enhance Climate Change Resilience in Agroforestry Across the
Pacific". This initiative employs imagery from small Unmanned Aerial Systems (sUAS
or "drones") and Al algorithms to monitor the health of coconut palms and other vital
species in agroforestry systems. By enabling rapid assessment and management of key
crops, this initiative aims to bolster food security and resilience against climate change.
The project's goals include improving stakeholders' capacity for agroforestry inventories
and monitoring, developing Al-based detection algorithms for species and health issues,
and exploring the utility of satellite imagery for species detection and health monitoring

(CASC, 2022).

However, despite advancements in technology, there are still challenges in effectively

utilizing satellite, data, and IA in Small Island Developing States. As says Tilafono David
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Hunter, CEO of Samoa’s Ministry of Agriculture and Fisheries, "The main challenge is
the cost of necessary resources, including capital and adequately trained scientists and
technicians, needed to operate and sustainably maintain satellite technology” (Willmer,
2019). Beyond this, there are additional hurdles such as internet connectivity and
computing capacity in remote islands, hindering the dissemination of information to
farmers. The World Bank acknowledges the crucial role of dependable network
connections, stating that the cornerstone of digital advancement in the agricultural sector
lies in the establishment of highly reliable IT infrastructure. It must ensure very low
latency and consistent network connectivity to manage large data volumes in real-time
(Nielson & Meng, 2018). The Food and Agriculture Organization (FAO) states that the
integration of Information and Communication Technologies into the agricultural sector
is poised to bridge the rural divide, bolster the capabilities of small-scale and family-
owned farms, fishers, herders, and forest communities; ICT is expected to improve
consumption of nutritious food, empower youth and women’s access to information,
technology and markets and ensure that agriculture practices are environmentally

sustainable for future generations (FAO , 2018).

Given the shifts in dietary habits in Pacific Small Island Developing States, marked by
arise in processed and canned food consumption due to urbanization, aspirations towards
modern living, limited time, and lack of refrigeration, technology is crucial in enhancing
nutrition education and spreading awareness. The Food and Agriculture Organization
(FAO) has promoted the "My Kana" smartphone app in Fiji to support this cause. This
tool helps Fijians track their eating patterns and offers guidance on vegetable gardening,
addressing the “triple burden of malnutrition" - undernutrition, overnutrition, and
micronutrient deficiencies. During the last decades, the shift to a diet high in cereals and
processed foods has significantly increased non-communicable diseases across the
Pacific region, accounting for about 80% of deaths in Fiji (FAO, 2022). "My Kana" is
invaluable for providing nutritional information for various foods, helping users make
healthier eating choices. Additionally, the app promotes food self-reliance by advising on
gardening and how to make homemade pesticides and fertilizers. Featured at the Small

Island Development States Solutions Forum, "My Kana" represents a breakthrough in
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combating food insecurity through information dissemination, education, and enhanced

internet connectivity.

By embracing technology, digitalization, and precision farming, Pacific islands are
setting a precedent for how smallholder farmers can overcome environmental constraints
and resource limitations. The Organization for Economic Cooperation and Development
conference session summary suggests that “reaping the benefits of digital technologies in
agriculture requires the participation and co- operation of farmers, researchers, private
sector, non-profits and government,” and that “these actors often have different interests
and face different incentives” (OECD, 2018). The FAO highlights the importance of
"participatory planning," stressing its role in enhancing collaboration between
institutions, fostering transparency, and building trust in authorities; guides and toolkits
should be designed to assist countries in integrating Information and Communication
Technologies into agriculture, streamlining the adoption of digital tools to improve

agricultural practices (FAO, 2018).

3.4 Challenges of Aid Project Execution in the Pacific: A Critical
Analysis

Achieving food security in small Pacific islands in the face of climate change requires
a focus on several areas and enhancement of integrated strategies. This should include
boosting agricultural output and economic vitality through sustainable practices,
addressing urban expansion and the challenges of agricultural adaptation, promoting local
produce to reduce reliance on imported, processed goods, enhancing the dissemination of
information, and raising awareness about the repercussions of climate change on food
security (ADB, 2011). However, implementing these strategies often encounters
numerous obstacles for Pacific communities, making the process far from
straightforward. Local producers in Pacific small islands are hampered by challenges
ranging from labor shortages and poor-quality planting stocks to inadequate pest

surveillance and significant post-harvest losses. Additionally, they must contend with the
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financial burden of procuring materials and the resources required to sustain production.
These expenses often encompass not only the immediate raw materials but also the
broader needs such as infrastructure, equipment, and technology. Administrative and
legal challenges in policies implementation further complicate matters, especially in
adhering to international standards set by bodies such as the World Trade Organization
(WTO), a task made daunting by limited policy-making capacity and resources (FAO,
2002). The Asian Development Bank underscores the urgent need for collaborative
approaches to bolster institutional capacity, which is critical for food security initiatives
but often lacking due to the islands' small economies and the impracticality of sustaining
large bureaucracies (ADB, 2011).

Several studies have identified that aid projects in the Pacific tend to be less effective
on average compared to projects in other developing regions. This is especially alarming
as many countries in the region heavily depend on aid. It's worth noting that the Pacific
region includes 11 out of the top 20 most aid-dependent countries globally, with Papua
New Guinea, Fiji, and Solomon Islands among them (Wood, Otor, & Dornan, 2020). A
recent study has revealed that Australian aid projects are less likely to achieve success in
the Pacific compared to other regions. This finding is especially concerning given that
Australia is by far the largest donor to the Pacific (Wood, Otor, & Dornan, 2020). The
small scale of these islands, coupled with their geographic remoteness, has been
pinpointed as the primary cause of this trend. The geographic isolation and the smallness
of the Pacific islands poses logistical and technological challenges, leading to delays and
increased costs that detract from project implementation (Mcleod & Bruton-Adams,
2019). Delivering materials and personnel to remote locations becomes more challenging,
and there is a limited pool of local support available in smaller countries (Wood, Otor, &
Dornan, 2020). The World Bank has found that the costs associated with the lending
process in the Pacific are approximately 16 times higher compared to other regions or
contexts ( Independent Evaluation Group, 2015); and there is suggestive evidence that
higher project management costs lead to worse project performance in World Bank
projects (Denizer, Kaufmann, & Kraay, 2013). According to a specific study on projects
effectiveness in the Pacific region, “projects in the Pacific are certainly not guaranteed
to fail, but they are much more likely to under-perform than projects in the rest of the

developing world” (Wood, Otor, & Dornan, 2020).
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Additionally, maintaining continuous capacity within local NGOs poses a challenge,
compounded by high turnover rates and continuity concerns. Similarly, local adaptation
initiatives supported by external funding sources, such as climate grants, often cease once
the funding ends, especially when there is insufficient local capacity to sustain the project
(Mcleod & Bruton-Adams, 2019). Furthermore, traditional agricultural and land tenure
systems frequently clash with the formal legal frameworks prevalent in Western societies,
creating governance and financing challenges. Such discrepancies can hinder the flow of
financing from major international organizations, which typically mandate strict
contractual agreements (Mcleod & Bruton-Adams, 2019). Despite these difficulties, it is
imperative to recognize that indigenous knowledge and land tenure systems are essential
for sustainable food security and adaptation strategies in these nations. The integration of
traditional and Western governance models should be crucial, requiring innovative legal
frameworks and governance approaches that respect traditional rights and knowledge
while meeting the requirements of international finance mechanisms (FAO, 2018). To
effectively address these challenges and harness the potential of traditional systems,
collaborative efforts among governments, international organizations, indigenous

communities, and other stakeholders are essential.

In the realm of precision agriculture (PA), which is essential for food security, small-
scale farms encounter unique challenges such as limited land, high start-up costs, and
technological barriers (Mizik, 2023). The adoption of PA technologies varies
significantly between developed and developing countries; the first category uses a
broader spectrum of PA elements, predominantly on larger farms, while developing
nations experience limited adoption due to technological access, capacity, and economic
constraints (Onyango & Nyaga, 2021). Affordability is particularly critical for
smallholders who typically grapple with financial limitations; they can rarely afford
additional financial risks, especially during the early adoption stages (Lamb & Frazier,
2008). High initial investments generally slow down PA adoption, with larger farms in
developed countries adopting it more readily. Additionally, the lack of electric power and
network connectivity often hampers Precision Farming adoption, with low internet access
being significant issues in many Pacific countries (Onyango & Nyaga, 2021). For

example, while aquaponics offers promising sustainable and water-efficient solutions, its
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implementation encounters notable obstacles that could restrict its feasibility and
financial sustainability. Key hurdles encompass the necessity for considerable upfront
capital, a steady supply of electricity, and rigorous daily upkeep to preserve the
equilibrium of the system's living elements (Hambrey, 2013). Typically, aquaponics
consumes more power than traditional gardening or hydroponic methods because of the
need for oxygen for the fish and bacteria, which escalates the running expenses. In similar
way, desalination technologies and rainwater harvesting have been proposed as solutions
for changing precipitation patterns and sea-level rise threaten freshwater reserves;
however, these methods demand substantial investment and technical expertise that are
not readily available in these countries (IPCC, 2007).

The adoption of Precision Farming could be facilitated through modular technologies,
allowing gradual implementation based on farmers' economic capabilities (Mizik, 2023).
This tailored approach mitigates financial risk and allows for the incremental
implementation of technologies. As farmers recognize the benefits of these initial
investments, they can gradually scale up, building a PA system that fits their specific
context. Decision-making challenges in PA adoption represent another issue. On one
hand, uncertainty regarding the economic costs and benefits—weighing the initial
investment against potential returns—can deter decision-makers. On the other hand,
there's a requisite for advanced managerial expertise to effectively integrate PA into
existing agricultural practices (Tamirat, Pedersen, & Lind, 2018). The most compelling
motivation for adopting PA is its proven effectiveness, with the highest adoption rates
seen when farmers have both the necessary knowledge and capital. Without these
foundational elements, the application of Precision Farming is likely to be either partial
or not optimized; its success, therefore, hinges not just on the availability of technology,
but also on a comprehensive support system that includes education, financial investment,
and ongoing management strategies that are adaptable to the changing agricultural

landscape.

In Papua New Guinea, the Solomon Islands, and Fiji, the implementation of
sustainable strategies and the efficacy of aid projects are hampered by a constellation of
challenges. Geographic isolation and logistical complexities combine with constrained

financial resources, educational shortfalls, and deficiencies in information and integration
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programs, undermining these efforts. This situation underscores an urgent need for more
impactful intervention strategies, that should be underpinned by a unified approach
combining local capacity-building, innovative technologies, and international cand
regional cooperation. While numerous initiatives have been undertaken in recent decades,
there remains a substantial need to fortify these efforts. Strengthening these points is
critical to enabling these islands to navigate the vulnerability of climate change and to
establish a food-secure future. It is essential to not only continue but also to evolve these
interventions to address the unique socio-economic and environmental landscapes of the

Pacific islands effectively.
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4. Conclusion and Suggestions: Prospects for Future

Development

Efforts to combat food insecurity in Papua New Guinea, Fiji, and the Solomon Islands,
have taken a multifaceted approach, integrating ecosystem-based adaptation and climate-
smart agriculture practices. Initiatives like the Pacific Adaptation Climate Change
Programme and the Pacific Islands Rural & Agriculture Stimulus project have been
critical in integrating long-term food security initiatives into climate change plans. These
projects, along with others of a similar nature, have emphasized sustainable agricultural
practices, technological innovation, and capacity building within local communities.

The adoption of innovative agricultural technologies such as precision farming and
aquaponics has been transformative, albeit with varying degrees of implementation due
to resource constraints. However, the digital revolution, while offering opportunities, also
presents challenges for those without access to these technologies. The emergence of
Information and Communication Technology (ICT) in agriculture promises to bridge the
divide, enhancing the management of land, forecasting of disasters, and control of plant
or animal diseases. However, the success of such digital advancements is contingent upon
reliable IT infrastructure and network connectivity, which remain significant challenges
for remote Pacific islands. Aid initiatives should focus more on the phased integration of
modular technologies, fostering a stepwise embrace of technologies and precision
agriculture. This strategy would enable the gradual application of advanced farming
techniques, aligning with the economic and resource realities of small Pacific islands; this
could be the key to mitigating financial risks and enhancing sustainable practices (Mizik,
2023).

The analysis of aid effectiveness in the Pacific suggests that projects tend to under-
perform when compared to other regions. This inefficacy is attributed to the geographical
isolation, logistical challenges, and the higher costs associated with project management
in the Pacific. Certainly, this region, with its inherent geographic remoteness and high
vulnerability to climate change and natural disasters, presents significant challenges to
effective aid delivery. Nonetheless, by recalibrating their approach, donors could have
the opportunity to amplify the effectiveness of their contributions. Projects that are

specifically designed to align with the distinct socio-economic and environmental
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circumstances of Pacific Island nations hold the promise of advancing food security and
fortifying climate resilience (Wood, Otor, & Dornan, 2020). Effective solutions in Papua
New Guinea, Fiji, and the Solomon Islands should consider their distinct environmental
features and cultural factors. These include high insularity ratios, varied topography, and
the availability of raw materials for adaptation. Considering these aspects, prioritizing
local community involvement should be a critical element of development projects
(Nunn, 2009). Increased investment in contextual expertise is likely to help, as well as
greater investment in high-level evaluations so that donors can learn from the specific
challenges they face in their work in the Pacific; this requires donors to make real efforts
to adapt to the context (Wood, Otor, & Dornan, 2020).

Strengthening governance structures and institutional frameworks to enable effective
policy implementation and resource allocation should represent another objective. For
instance, there is evidence that the allocation of aid presents a stark disparity. In the
Pacific Islands, agriculture and rural development play a pivotal role, supporting up to
90% of formal and informal employment in a region where as much as 90% of the
population resides in rural areas. Despite this, a mere fraction of Official Development
Assistance (ODA)—only about 2% —is allocated to agriculture and rural development in
the region (IFAD, 2015). This discrepancy highlights a significant challenge in directing
adequate resources to where they are most needed.

Efforts should prioritize investment in research and innovation for developing
sustainable agricultural and fishing methods suitable for small islands, building capacity
within local communities to adeptly manage climate finance, and enhancing regional
cooperation to share knowledge and best practices (SPC, 2017). Moreover, central to the
region's progression is the empowerment of local decision-makers through bottom-up
approaches in climate-change adaptation, ensuring that solutions are grounded in local
realities and not just top-down policy impositions (Nunn, 2009). Community-driven
approaches that leverage indigenous knowledge and customary practices have the
potential to significantly fortify the resilience of food systems against the impacts of
climate change, amplifying the success of aid programmes. Legal and governance
frameworks must evolve to bridge traditional knowledge with modern legal requirements,
fostering an environment where traditional rights are respected, and international

financial mechanisms are satisfied.
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Furthermore, there is another area that deserves further consideration. In Papua New
Guinea, Fiji, and the Solomon Islands, demographic patterns are intrinsically linked with
climate change and food security, forming a triad of interdependent factors that must be
considered when creating policies and developmental projects. The fertility rates in these
islands remain high, primarily influenced by cultural and economic factors, as well as by
reproductive behaviors affected by climate change. As Casey has revealed, families in
equatorial regions such as Papua New Guinea, Fiji, and the Solomon Islands, where
economies are deeply entrenched in agriculture, may choose to have larger families as a
means of economic resilience, particularly in the absence of comprehensive social
security systems (Casey, Shayegh, Bunzl, Galor, & Caldeira, 2019). These nations face
an intricate challenge: as climate change influences reproductive choices, it
simultaneously places pressure on limited natural resources and fragile economic
systems. Concurrently, mortality rates in these islands are influenced by food insecurity
conditions exacerbated by natural disasters and non-communicable diseases. The
prevalence of NCDs, such as heart disease and diabetes, is on the rise due to shifts in diet
and lifestyle, often resulting from urbanization and economic transitions (SPC, 2022).
The islands' growing populations amplify the strain on their already limited natural
resources and economic infrastructures. In the face of these dynamics, it should be
imperative to integrate family planning and education on reproductive health into the
fabric of food security and climate change resilience policies. Policymakers must
prioritize the development of projects that provide education and resources to manage
fertility rates sustainably. Additionally, investments in healthcare infrastructure are
essential to combat the prevalence of NCDs and improve the overall mortality rates,
creating a healthier and more productive population capable of adapting to climate change
impacts. This means not only address the immediate needs of food security and climate
change mitigation but also consider the long-term demographic development of these

societies.
In conclusion, while strategies to combat food insecurity and adapt to climate change

are in place, along with the requisite projects and donors, their success hinges on a

renewed commitment. This includes enhancing governmental infrastructure and regional
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cooperation, increasing funding, reallocating resources, adopting, and adapting new
technologies to small island contexts, and expanding education and participation among
smallholder and family farmers. Furthermore, the interconnection between high fertility
rates, food insecurity, and climate change calls for a comprehensive approach that
includes demographic factors, ensuring that policies are effective in the short term and
sustainable in the long term. For Papua New Guinea, Fiji, and the Solomon Islands,
overcoming the challenges of climate change and food security will require more

collaborative efforts that prioritize these complex, interrelated issues.
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