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Foreword

There is no doubt that climate change is one of the biggest development challenges of the 
twenty-first century. Communities across the globe are already experiencing the impacts of more 
extreme weather events, temperature changes and disease outbreaks. No one is immune to the 
effects of climate change, which come as direct impacts, such as cyclones, storm surges and 
extreme temperatures, and indirect in how it affects access to income, good nutrition, education 
and health care as well as the psychological stress. Children, however, are likely to be doubly 
impacted: first in how they are directly impacted and then how the impacts on their parents and 
communities affect their lives. 
 
Some of the leading killers of children worldwide are highly sensitive to climate change. Higher 
temperatures have been linked to increased rates of malnutrition, cholera, diarrhoeal disease 
and vector-borne diseases like dengue and malaria. Children’s underdeveloped immune systems 
put them at far greater risk of contracting these diseases and succumbing to their complications. 
Additionally, the loss of a parent or home due to a climate change-induced natural disaster 
certainly changes a child’s world but it also can jeopardize their development. 
 
The discussions, debates and planning processes regarding climate issues circumnavigate the 
options for mitigating the impacts and, increasingly, adapting to them so that communities and 
households are better prepared and braced for the intense changes that are likely to occur. 
UNICEF welcomes the focus on risk reduction and adaptation. But these conversations and 
decisions taking place too often are failing to consider the particular -- and distinct -- impacts  
on children. 
 
UNICEF is committed to ensuring the protection of children and young people in a changing 
climate and to supporting their participation in decision-making processes that will ultimately 
impact their future. UNICEF is stepping up efforts to strengthen programming that reduces 
children’s risk to climate change and natural hazards. The organization has also invested 
resources to help develop the knowledge base on children’s vulnerabilities to climate change as 
well as the role they can take in shaping a more sustainable and climate-resilient future.
 
In 2011, UNICEF, with support from Reed Elsevier, commissioned field research in Indonesia, 
Kiribati, Mongolia, Philippines and Vanuatu to see if there were noticeable patterns and trends of 
climate change and disaster impacts on children. The studies also included interviews with 
children and youth to assess their perspectives on climate change. 
 
This report presents the findings from the research in Kiribati and Vanuatu along with insights 
relevant to all Pacific countries. Recommendations are included for governments in the region 
and for agencies working with children and/or climate change issues.  
 
This work reminds us of the connection between climate change and the other challenges 
confronting children. It also reminds us that children’s experiences and the risks they encounter, 
in terms of the effects on their health, education and development, are unique. The policies and 
decisions made today will set the tone for years to come. Now is the time to put in place 
adaptation strategies and low-carbon development plans that ensure that the risks specific to 
children are addressed. By doing this, we will go some way in helping to build a climate-resilient 
world for children. 

      Anupama Rao Singh
      Regional Director
      UNICEF East Asia and Pacific Regional Office
      Bangkok
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Executive summary

This paper explores the impacts that climate 
change will likely have on children in the Pacific, 
with particular focus on Kiribati and Vanuatu. It 
provides insights into how different actors in 
those two countries are currently considering 
children in their policies and programmes. 
Included is an outline of the possible directions 
for UNICEF in its pursuit of a children-sensitive 
response to the multiple challenges that 
changing climate will bring. The paper builds 
on a growing body of climate change-related 
studies of the Pacific Islands situation. It is the 
first paper to publically present climate change 
modelling together with a review of Pacific 
climate change adaptation plans to support the 
call for more child-focused climate change 
actions. The paper also highlights the scarcity 
of child-specific climate change studies from 
the Pacific. 

The results of the modelling created for this 
study indicate that both case study countries 
are projected to experience a slightly lower 
rise in their maximum temperature compared 
with the projected global average (of 2.7°C). 
According to the modelling, maximum 
temperatures are projected to increase in 
Kiribati by 2.1°C and in Vanuatu by 1.9°C by 
2050, relative to the 1961–1990 average. In 
comparison, the Intergovernmental Panel on 
Climate Change (IPCC) has projected average 
temperatures of up to 2.48°C (for the North 
Pacific) and 1.79°C (for the South Pacific) by 
2069 (Mimura et al., 2007).1  Unlike 
temperature, which has a reasonably uniform 
result across all models, the climate change 
projections for rainfall in the case study 
countries present a broad range of future 
scenarios, ranging from -2 per cent to an 
increase of 75 per cent by 2050 (the median of 
the models shows a 2 per cent increase for 
Lamap, Vanuatu and a 26 per cent increase in 
Tarawa, Kiribati).

The range of risks unfolding in both countries 
include increased health issues, decreased 
potable water availability, food security 

1 The IPCC projections for the Pacific were from seven general  
 circulation models, whereas this study used an ensemble of 21.

challenges, cyclone risks (in Vanuatu) and 
considerable coastal erosion. The climate 
change-related issues confronting the Small 
Island Developing States (SIDS), like Kiribati, 
are dominated by the projections of sea level 
rise because of the expected life-changing 
impacts. Even low-end projections will require 
considerable roll-out of infrastructure solutions 
(such as sea walls and water storage facilities) 
as well as non-engineering-based responses 
(psychosocial support). The high-end sea level 
rise projections challenge the very existence of 
Kiribati. Under a best-case scenario, it is more 
than likely that both Kiribati and Vanuatu will 
need to relocate some communities to less 
exposed areas, including international 
relocation.

Without drastic global cuts in greenhouse gas 
emissions by 2050, it is likely that sea level rise 
will have direct (such as loss of land) and 
indirect (psychological issues associated with 
forced relocation) consequences for Kiribati 
due to the nation’s low-lying nature. Although 
sea level rise does not threaten to completely 
submerge Vanuatu (as it does in Kiribati), it still 
presents multiple challenges. These include 
forced relocations of low-lying communities 
and increasing risks from storm surge (when 
combined with cyclones). 

Currently, children have a limited role in 
adaptation actions in both countries, although 
there has been a recognizable shift in Kiribati 
policies towards including children in some 
adaptation discussions (inclusion in the 
upcoming relocation discussions, for instance). 
In Kiribati, many children are helping to plant 
mangroves to help protect the coastline from 
increased wave action. In Vanuatu, children 
have been engaged in river clean-up projects, 
which have been used also as an opportunity 
to increase environmental awareness and 
education. Both countries have active climate 
change youth groups engaged in international 
awareness-raising activities.



ix

Kiribati and Vanuatu, like many SIDS in the 
Pacific, have had an expedited need to embrace 
adaptation. The degree of impact from climate 
change they experience will be determined by 
the rest of the international community’s ability 
and willingness to reduce greenhouse gas 
emissions. The SIDS in the Pacific are 
geographically and economically vulnerable to 
the impacts of climate change, which are likely 
to emerge sooner rather than later. Without the 
luxury of time, rapid adaptation is a necessity, 
which in turn increases the likelihood of 
unanticipated consequences arising from 
climate change responses.

Eighteen months has passed since the last 
UNICEF study of climate change impacts on 
children in the Pacific (Urbano and Maclellan, 
2010), and it seems evident that little progress 
has emerged in relation to the consideration of 
children in climate change studies and policies. 
Greater emphasis and advocacy must be given 
to this situation. 

Considerable opportunities exist for child-led 
and child-focused responses to the effects of 
climate change. The following table presents a 
summary of possibilities that emerged through 
the research for this study. 

Actor Opportunities for adaptive action and capacity building

Government •	 Embed	children’s	rights	into	all	climate	change	policies	and	planning
•	 Ensure	all	climate	change	policies	contain	a	‘summary	for	children’	chapter
•	 Undertake	sensitive	climate	change	education	campaigns
•	 Create	a	framework	for	assessing	climate	policies	against	the	impacts	on	the	

rights of children
•	 Undertake	studies	that	explore	the	impacts	of	relocation
•	 Identify	and	support	sentinel	sites	(in	conjunction	with	UNICEF)	for	early		  

indicators of climate-related impacts
•	 Undertake	more	detailed	child-specific	risk	assessments	at	the	local	level

Children •	 Disseminate	information	about	climate	change	impacts	and	adaptation			 	 	
(take information learned at school and help increase awareness at home)

•	 Engage	in	soft	infrastructure	solutions	(such	as	mangrove	planting)
•	 Participate	in	the	planning	for	extreme	weather	and	climate	change		 	 	

(included in actor discussions)
•	 Use	active	learning	to	help	inform	about	climate	change	and	extreme		 	 	

weather (local weather stations)
•	 Share	their	stories	about	impacts	and	adaptation	actions	with	national	and	 

international audiences through the Internet and /or conferences
•	 Participate	in	creating	a	framework	for	‘summary	for	children’	chapters	–	 

including advice on good information dissemination platforms (fact    
sheets, online, mobile phone, social media, school, theatre, etc.)

Development partners •	 Ensure	that	all	projects	have	children’s	rights	embedded	into	the	objectives
•	 Include	a	‘summary	for	children’	(similar	to	summary	for	policy-makers)		 in	all	

project reports
•	 Work	with	countries	and	UN	agencies	to	develop	guiding	principles	for		 	 	

consideration of children in adaptation planning

UN agencies •	 Embed	considerations	for	children’s	rights	in	guidelines	for	the	National		 	 	
United Nations Framework Convention on Climate Change national    
action plans and any future adaptation mechanisms

•	 Create	an	IPCC	‘summary	for	children’	chapter	for	all	IPCC	reports		 	 	
(similar to summary for policy-makers)

•	 Create	a	framework	that	allows	for	the	evaluation	of	proposed	adaptation	actions	
and projects to assess the potential impacts on the rights of children

•	 Undertake	child-specific	impact	analysis	for	adaptation	actions	and	guidelines
•	 Create	guidelines	for	the	‘summary	for	children’	and	‘summary	for	child	advocacy’

Opportunities for adaptive action and capacity building to support the inclusion  
and consideration of children in climate change responses
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1. Introduction
 

This paper explores the potential impacts that 
climate change will likely have on children in 
the Pacific, with a particular focus on Kiribati 
and Vanuatu. Specifically, this research team:

•	 reviewed	national	adaptation	plans	of	action	
in the Pacific to assess how different actors 
are currently considering children in their 
policies and programmes across the region 

•	 explored	the	potential	future	climate	of	 
 Vanuatu and Kiribati (through modelling  
 and desktop research)

•	 identified	potential	climate	change	risks	for	
 children in Vanuatu and Kiribati (including  
 risks presented by adaptation policies and  
 actions, with a focus on health and cultural  
 impacts)

•	 identified	research	gaps

•	 outlined	possible	directions	that	government	
and non-government agencies could pursue 
in responding coherently to the multiple 
child-specific challenges that the changing 
climate is bringing. 

Many developing countries are already feeling 
the impacts of climate change. Small Island 
Developing States (SIDS) are particularly 
vulnerable to these impacts due to their physical 
characteristics, such as low-lying topography 
and dependence on natural resources (Mimura 
et al., 2007; Rodgers, 2009). Additionally, a large 
proportion of countries in the Pacific have 
complex social, environmental, economic and 
political problems, which may weaken their 
responses to climate change. These include 
rapid urbanization, socio-economic change, 
lack of sanitation infrastructure, scarce water 
resources, extensive poverty and weak 
governance and service delivery issues. 

In recent years, many Pacific Island nations 
developed climate adaptation strategies and 
policies to provide a platform for guidance on 
how climate adaptation should proceed. 
Nonetheless, because climate adaptation is a 
rather new topic for many government 
departments, donors and organizations, there 
is currently limited knowledge on how they can 
effectively embrace the issue and help to 
integrate child-focused and child-led 
approaches into adaptation policies and 
processes. Even though climate change 
impacts vary across the Pacific, there are many 
relevant issues that can be explored using a 
case study approach.
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2 Due to the dimension and funding limitations of this study, only 
a scoping review of the national action programmes and 
national communications to the UNFCCC was carried out. We 
recommend that a comprehensive review of all Pacific 

adaptation actions (NGO actions, regional partnerships) to gain 
a more comprehensive assessment of the consideration of 
children in adaptation planning.

2. Methodology 
 
This study was commissioned by UNICEF East 
Asia and Pacific Regional Office (EAPRO) and 
was conducted over a 60-day period during 
July to September 2011. It contributes to a 
review of climate change impacts confronting 
children in the Asia-Pacific region. The research 
relied on a desktop literature review, field 
visits, semi-structured interviews, children’s 
workshops and climate change modelling.

2.1 Desktop research

This UNICEF study included a review of the 
national adaptation programmes of action and 
national communications (across the Pacific 
region) that respond to the United Nations 
Framework Convention on Climate Change 
(UNFCC) to better establish the extent to which 
children have been involved or prioritized in 
policy processes.2  In the content analysis, each 
policy was reviewed for the occurrences of 
‘child’,	‘children’	and	‘youth’;	see	table	10	for	
the synthesis of adaptation policy efforts in  
the Pacific.

The desktop research also was used to 
establish the context of the study (country-
specific demographics and climate data) and to 
review academic literature associated with 
climate change impacts for children in 
developing countries. 

2.2  Field visits

Two of the researchers made field visits to 
Vanuatu (Efate) and Kiribati (North and South 
Tarawa) for seven days each to interview 
government and NGO stakeholders and 
facilitate workshops for children. The fieldwork 
did not include any visits to outer islands in 
either country, which may bias the results in 
favour of urban and peri-urban issues. 

Qualitative interviews
Interviews were conducted face to face with 12 
respondents in Vanuatu and 8 in Kiribati. 
Additionally, 6 people were engaged through 
telephone interviews and email contact. 
Anonymity of the respondents in the research 
process was always negotiated and agreed 
prior to engagement. Semi-structured 
interviews were chosen because they produce 
in-depth information on various responses and 
expectations. Interviews played a significant 
role in helping to provide a contextual 
background to the study. During the 
interviews, respondents were first asked about 
the existing social, environmental and 
economic milieu of their respective country 
and then encouraged to discuss child-specific 
issues and policies relating to climate change.

Children’s workshops
Two workshops (with 10 children in Kiribati 
and 15 in Vanuatu) were organized through 
NGOs, schools and government agencies as 
part of the participatory approach to better 
understand the views of children and youth. 
Information was also obtained from 
schoolchildren at a state college in Vanuatu 
(Malapoa College), although the information 
was obtained by the school at a separate study 
period without the researchers present (30 
students aged 16–17). Multiple methods were 
used during the workshop, including 
discussion, drawing and presentations. Such 
interactive methods allow children to innovate 
and express themselves and create a more 
participatory and child-friendly approach 
(Stephenson et al., 2004). The Vanuatu 
workshop consisted of children who did not 
attend school, whereas the Kiribati workshop 
involved junior secondary school children. This 
allowed further comparison between different 
groups; children outside the school system 
were also targets of interest for the study. 
Although the workshops were with a limited 
sample group (did not include children from 
the outer islands), the exercise allowed for a 
basic understanding of children’s perceptions 
of possible solutions in terms of adaptation.
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3 “Pattern scaling offers the possibility of representing the whole 
range of uncertainties involved in future climate change 
projections based on various combinations of emission 
scenarios and general circulation models (GCM) outputs, which 
allows cross-model sensitivity analyses and uncertainty 
examinations to be conducted easily…[it is]… based on the 
theory that, first, a simple climate model  can accurately 
represent the global responses of a GCM, even when the 
response is non-linear, and second, a wide range of climatic 
variables represented by a GCM are a linear function of the 

global annual mean temperature change represented by the 
same GCM at different spatial and/or temporal scales”  
(Li and Ye, 2011, p.229). 

4 Climate sensitivity is a measure of how much the Earth’s 
temperature may change in response to an imbalance in 
energy,	called	a	‘forcing’.	Such	forcings	can	stem	from	changes	
in the composition of the atmosphere, the Earth’s albedo 
(reflective capacity) and solar energy. Forcing is typically 
portrayed as an increase in temperature per unit, with a 
doubling of CO2.

2.3 Climate change projections

To explore the challenges that children in the 
Pacific will likely face in 2050, future climate 
scenarios were established. Because only 
limited climate change projections for Kiribati 
and Vanuatu are publicly available, specific 
climate change modelling was commissioned. 
Resource and time constraints restricted the 
extent of the climate modelling to projections 
of average temperature and rainfall changes as 
well as extreme-event analysis for selected 
sites in Kiribati and Vanuatu. The projections 
were also limited by the availability of local 
historical climate data. The climate change 
modelling was accomplished using the 
SimCLIM software platform designed by 
CLIMsystems, which participated in this study. 
The results presented in this paper are based 
on an ensemble of 21 global circulation models 
(published by Coupled Model Intercomparison 
Project 3, 2011), which was used to calculate 
the 25th, 50th and 75th percentiles from the 
model outputs. The projections presented here 

are based on two of the Intergovernmental 
Panel on Climate Change (IPCC) storylines on 
emissions scenarios:  A1FI and A1B (see 
appendix 1 for an explanation of the IPCC 
scenarios). See box 1 for explanation of 
climate scenarios. 

A pattern-scaling process was applied, with the 
global average temperature change as the 
driver..3 This has been shown to be an effective 
approach to modelling future scenarios 
(Mitchell 2003; Li and Ye, 2011), although it is 
not without limitations (there is more 
confidence in temperature than rainfall; 
UNFCCC, no date). As well, high climate 
sensitivity was also applied.  

As well as the climate change modelling, this 
study explored climate change projections 
presented in academic literature and country-
specific studies, although there is very little 
publically available (and current) information 
projecting potential future climates in the 
Pacific region.4 
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5 Atmospheric concentrations of CO2 – and of greenhouse gases 
in general – are measured in parts per million (ppm), referring 
to the number of greenhouse gas molecules per million 

molecules of dry air. In addition to carbon dioxide, the major 
anthropogenic greenhouse gases are ozone, methane, nitrous 
oxide, halocarbons and other industrial gases (IPCC, 2007).

Box 1: Creating climate change scenarios

Climate change scenarios are descriptions of future climatic conditions for a given region 
and time compared against baseline data (for example, the Pacific region in 2050 relative 
to the 1961–1990 average). To create scenarios, scientists use mathematically created 
climate change models (often referred to as general circulation models, or GCMs), which 
are “intended to simulate the many emergent phenomena of the global circulation by 
starting from fundamental physical principles that apply on small scales” (Randall, 2010: 
2). The climate change scenarios are the range of outputs generated.

Because greenhouse gases5  are a primary driver of climate change, global emissions must 
be considered in climate models. However, forecasting these emissions is challenging due 
to the uncertainty surrounding future global population growth, technological innovation 
and uptake of renewable energies. To account for this uncertainty, narratives were 
developed by the IPCC that “combine two sets of divergent tendencies: one set varies its 
emphasis between strong economic development and strong environmental protection; 
the other set varies between increasing globalization and increasing regionalization”  
(Lu, 2006: 21). 

The most widely used reference for climate change projections are those provided in the 
IPCC Special Report on Emission Scenarios (SRES), published in 2000. The IPCC presents 
four scenarios based on possible future emissions up to 2100. The SRES scenarios are 
grouped	according	to	four	development	‘storylines’	(A1,	A2,	B1	and	B2),	with	each	carrying	
different assumptions on economic growth, the availability of technology, governance 
structures, energy sources and greenhouse gas emissions. The A1 storyline reflects rapid 
economic growth, high population growth that peaks in mid century and the introduction 
of new and more efficient technologies. A1 is divided into three subcategories that reflect 
the extent of technological change: fossil intensive (A1FI), non-fossil energy resources 
(A1T) and a balance across resources (A1B). A2 reflects a high population growth, slow 
economic development and slow technological change. B1 reflects the same population  
as A1 but with more substantive changes in the global economy towards services and an 
information economy. B2 reflects a storyline of intermediate population and economic 
growth, with greater emphasis on economic, social and environmental sustainability  
(IPCC, 2007). 

Although GCMs are the best tool available to project future climate scenarios, they are not 
without limitations, including “uncertain representation of clouds and a limited ability to 
reproduce El Niño-Southern Oscillation (ENSO) type phenomena, which reduces 
confidence in the magnitude and timing of projected climate changes, especially at 
regional scales” (Lu, 2006). Other uncertainties surround the level of greenhouse house 
gas emissions not yet emitted and the downscaling of GCMs (UNDP, 2011).
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3. Study-region context 

3.1 Kiribati geographic and  
  socio-economic context

Kiribati consists of 33 coral atolls distributed 
across an exclusive economic zone of 3.6 million 
square kilometres of the Pacific Ocean. The 
estimated population of 100,000 is dispersed 
across 32 atolls and one solitary island. Although 
it has a relatively small population, Kiribati is 
experiencing considerable urbanization in South 
Tarawa (the nation’s capital), which is home to 
approximately 40 per cent of the population. For 
example, the town of Betio in South Tarawa is 
one of the most densely populated single-storey 
settlements in the World, housing approximately 
6600 people per square kilometre. Excluding 
South Tarawa the rest of Kiribati predominantly 
consists of rural or village settlements, in which 
the population lives a traditionally subsistence 
lifestyle with a limited cash economy (UNICEF, 
2005a).  The country has experienced 
considerable population growth in the past 
decade and is projected to reach 125,000 by 2025 
(UNICEF, 2005a). 

Kiribati is one of the poorest countries in the 
Pacific with minimal land-based natural 
resources and is heavily reliant on imported 
fossil fuels for its energy and transportation 
needs. Kiribati is classed as a least developed 
country by the United Nations (UN, 2008), with a 
gross domestic product (GDP) in 2009 of US$173 
million. The majority of Kiribati’s economic 
activity is generated from fishing licenses, 
fishing and copra plantations, remittances and 
foreign aid (UNICEF, 2005a; IMF, 2011).
There are numerous challenges confronting 
children in Kiribati. These include a high 
mortality rate for those younger than 5 years  
(37 per 1,000 births); a high percentage of 
malnutrition (more than 11 per cent of children 
are underweight); and limited access to 
sanitation (31 per cent of the population) and 
safe drinking water (45 per cent of the 
population) (World Bank, 2011). 

3.2 Vanuatu geographic and  
  socio-economic context

The Republic of Vanuatu is home to 
approximately 240,000 people spanning more 
than 100 language groups, with the majority (78 
per cent) living in rural areas (SPC, 2008). Unlike 
Kiribati, most of the more than eighty islands in 
the archipelago are elevated and prone to 
tectonic movement. According to United Nations 
categorizing, Vanuatu is the country most at risk 
of natural disasters, with volcanoes, 
earthquakes, tsunamis and cyclones relatively 
common occurrences (UNU-EHS, 2011). Vanuatu 
is much less densely populated than Kiribati, 
with an estimated 19 people per square kilometre 
(SPC, 2008). However, high urban growth is still 
experienced in parts of Vanuatu, particularly in 
Port Vila (population 27,929) and Luganville 
(population 10,650). Both towns have large 
communities and informal urban settlements 
just outside the town boundaries (UNICEF, 
2005b: 3).

Vanuatu’s economy is dominated by agriculture 
(beef and copra), although its tourism sector has 
seen also seen considerable growth in the past 
few years (SPC, 2008). 

Vanuatu is a least developed country, with a GDP 
of US$685 million in 2009 (World Bank, 2011) 
and approximately a quarter of the population 
lives on less than US$1 per day (UNICEF, 2005b). 

In Vanuatu, children younger than 18 years make 
up 45 per cent of the total population and face 
myriad challenges, including risks ranging from 
extreme natural events to exposure to vector-
borne illnesses (such as dengue fever and 
malaria). According to the World Bank (2011), the 
mortality rate for children younger than 5 years 
is 14 per 1,000 births and the proportion of 
children suffering malnutrition is similar to 
Kiribati (with more than 11 per cent of children 
underweight). Although higher than in Kiribati, 
only 51 per cent of the Vanuatu population has 
access to good sanitation facilities. 
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3.3 Existing climate and climate drivers

The climate of the Pacific Islands is strongly 
influenced by the South Pacific Convergence 
Zone, the Intertropical Convergence Zone and 
the West Pacific Monsoon.6  Each of these is 
affected by the El Niño Southern Oscillation 
(ENSO), which can “alter the strength and 
position of the Intertropical Convergence Zone 
and the South Pacific Convergence Zone and the 
timing of the monsoon” (Pacific Climate Change 
Science Program, 2010). 

Historical data shows that the climate in the 
Pacific is warming (figure 1) and the sea levels 
are rising (Pacific Climate Change Science 
Program, 2010). As described in the most recent 
IPCC report, “trends in extreme temperature 
across the South Pacific for the period 1961 to 
2003 show increases in the annual number of 
hot days and warm nights, with decreases in the 
annual number of cool days and cold nights, 

6 The South Pacific Convergence Zone, the Intertropical
Convergence Zone and the West Pacific Monsoon are names 
given to natural fluctuations that occur in the region. More 
information about these fluctuations can be found at the World 
Meteorological Organization (http://www.wmo.int/pages/
themes/climate/significant_natural_climate_fluctuations.php)

7  “The classic picture of orographic precipitation is of a mountain 
range in the mid latitudes whose axis lies perpendicular to the 
prevailing wind direction. In the climatological average, the 
windward flank of the mountain range receives much more 
precipitation than the leeward flank, resulting in the well-known 
rain shadow that is reflected in sharp transitions in climate, 
flora and fauna across the divide” (Roe, 2005, p. 645).

particularly in the years after the onset of  
El Niño” (Mimura et al., 2007: 691). 

The climate of Vanuatu can be described as a 
“tropical maritime climate with characteristic 
uniform temperature, high humidity and variable 
rainfall. Winds are generally light except during 
a tropical storm” (Vanuatu Meteorological 
Services, 2007). The climate in Kiribati is also a 
maritime climate with relatively uniform 
temperatures throughout the year. 

The rainfall varies geographically and is greatly 
affected by the ENSO. Although Vanuatu has 
similar wet and dry seasons, the influence of the 
ENSO is more pronounced in Kiribati. Furthermore, 
Vanuatu has a strong temperature variability 
compared with Kiribati’s relatively consistent 
seasonal temperatures. Because Vanuatu has 
mountainous regions, areas can experience 
orographic patterns, with more rain falling on 
the windward side of the islands (table 1).7 

Figure 1: Change in the Pacific region’s annual mean surface temperature, compared with  
 a 1961–1990 base period (120°E-150°W; 25°S-20°N).

Note: The solid line indicates an 11-year running mean, based on the Climatic Research Unit/Hadley Centre global-gridded 
surface temperature data (Pacific Climate Change Science Program, 2010).
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Table 1:  Summary of Vanuatu and Kiribati climate variability  

Vanuatu Kiribati

Wet season November–April November–April but rains all year 
round

La Niña Dry, slight increase in tropical cyclones Very dry

El Niño Wet Very wet

Temperature  
variability

Strong temperature variability 
controlled by sea surface temperatures 
and extra-tropical air masses

Very weak temperature variability, 
controlled by sea surface temperatures

Rainfall variability Variable – local variation controlled by 
orographic rainfall

Variable, depending on ENSO and 
geographic location of islands

The availability of validated historical data  
determined the selection of locations to 
analyse, which was thus limited to South 
Tarawa in Kiribati and Lamap in Vanuatu. 
However, due to the large geographic expanse 
of Kiribati,8  Kiritimati Island was also included 
in the analysis. The validated historical data 
was used to create the 1961–1990 baseline 
(tables 2 and 3).

The baseline data shows that for Lamap, 
Vanuatu, generally the hottest months occur 
during January, February and March; for 
Tarawa, Kiribati, they occur in September 
through November and for Kiritimati, in May 
through July.

Table 2: Average daily maximum temperatures in selected sites (warmest months in bold),   
 1961–1990

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Lamap, 
Vanuatu 30.6 30.7 30.5 29.9 28.6 27.9 27.3 27.3 27.9 28.6 29.5 30.2

South 
Tarawa,
Kiribati

30.7 30.6 30.5 30.9 31.1 30.8 30.8 30.9 31.2 31.5 31.1 30.8

Kiritimati, 
Kiribati

29.3 29.3 29.5 29.8 30.1 30.3 30.1 30.1 30.1 29.9 29.7 29.6

Note: Daily maximum temperatures were averaged to provide a monthly figure, then averaged across the 1961-1990 period. 
Identification of the warmest season is done by calculating the long-term monthly norms for the daily maximum temperatures 
(°C) from historic observations (CLIMsystems, 2011). Lamap and Tarawa were determined by the availability of validated 
historical data.

8 The Republic of Kiribati entails 32 atolls and one raised coral  
 island, amounting to 811 square kilometres spread across  
 3.5 million square kilometres. 
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Table 3:  Monthly baseline precipitation (wettest months in bold)

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Lamap 246 229 270 210 148 132 95 80 76 134 129 134

Tarawa 223 206 178 155 154 160 150 144 110 144 132 181

Note: Identification of the wettest season is done by calculating the long-term monthly average for the daily maximum rainfall 
(millimetres) for historic observations (CLIMsystems, 2011). For Kiritimati, insufficient rainfall data is available. The above are 
averages and do not represent seasonal or decadal climate variability. 
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9 A high impact scenario was chosen to explore the worst-case 
scenario. Resource constraints for this study have limited an 
exploration of all IPCC scenarios and sensitivities.

4. Climate change modelling 

The following projections provide the basis for 
the climate scenario presented in this paper. The 
projections carry varying degrees of uncertainty 
that are associated with climate change models, 
including:

“uncertainties in future emissions of 
greenhouse gases (GHGs), uncertainties in 
converting emissions to GHG concentrations; 
uncertainties in converting concentrations to 
radioactive forcing, uncertainties in modelling 
climate response to a given forcing and 
uncertainties in converting model response 
into inputs for impact”  
(Lu and Hulme, 2002: 1). 

There is also uncertainty associated with 
capturing feedback (such as the ability to 
consider issues like water vapour and warming 
in models; Christensen, 2007). Currently, the 
body of literature on climate change has widely 
varying analyses about the impact of the ENSO 
phenomenon, with differing modelling 
projecting different results, including 
amplification of impacts, shifts in variability, 

dominant El Niño events and decreased El Niño 
events (Lin, 2007). This paper relies on the range 
of projections from an ensemble of 21 climate 
models using the upper end of the IPCC’s global 
greenhouse gas emissions (the A1FI scenario) 
(see box 1). Further data created in the climate 
change modelling for this study is located in 
appendix I.

4.1 Projections for average temperature  
  and rainfall

The results of the modelling created for this 
study show that both the case study countries 
will experience a lower increase in their 
maximum temperature than the global average, 
projected to be 2.7°C by 2050. The highest 
increase will be experienced in Kiritimati: by 
2050, under the IPCC A1FI high-sensitivity 
scenario (box 1), the temperature increase (from 
the 1961–1990 baseline) is projected to be 
between 2°C and 2.4 °C, with the mean of the 
models – the 50th percentile – at 2.1°C (table 4 
and figures 2 and 3).9      

Table 4: Results of climate change modelling relative to the 1961–1990 average

Note: The range of the models is presented in each cell, with the middle figures (highlighted) indicating the mean results of 
the 21 GCMs (the 50th percentile). The global temperature change is 2.7°C under the A1FI scenario and 1.58°C under the A1B 
scenario (see box 1 for explanations).

A1Fl – High emissions scenario (2050)
(ºC change relative to 1990 average)

A1B – mid emissions scenario (2050)
(ºC change relative to 1990 average)

25th 
percentile 
of model 

results

50th 
percentile 
of model 

results

75th 
percentile 
of model 

results

25th 
percentile 
of model 

results

50th 
percentile 
of model 

results

75th 
percentile 
of model 

results

Lamap 1.7 ºc 1.9 ºc 1.9 ºc 1.0 ºc 1.1 ºc 1.1 ºc

Tarawa 1.9 ºc 2.1 ºc 2.2 ºc 1.1 ºc 1.2 ºc 1.3 ºc

Kiritimati 2.0 ºc 2.1 ºc 2.4 ºc 1.2 ºc 1.2 ºc 1.4 ºc
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Figure 2: The spatial pattern of change (by 2050, A1FI-high, 21-GCM ensemble) for Tarawa  
 (top image) and Kiritimati (lower image). Global average change is a projected 2.7°C.

Figure 3: The spatial pattern of temperature change (by 2050, A1FI-high, 21-GCM ensemble)  
 for Vanuatu (global average change is 2.7°C)

The climate change projections for average 
rainfall in each of the two countries cover a 
broad range of future climates. The models 
show that the projections for precipitation in 
Lamap, Vanuatu, during the wettest months 
range from a 3 per cent decrease to a 12 per cent 
increase, with the 50th percentile at a 2 per cent 

increase (with little difference between the A1FI 
and the A1B scenarios). In Kiribati, although all 
models show an anticipated increase in rainfall, 
the extent of model results is quite variable 
(Tarawa shows between 4 per cent and 51 per 
cent increase). There is also a reasonable spread 
between the A1FI and the A1B scenarios (table 5).
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Table 5: Projected precipitation by 2050 for Kiribati and Vanuatu, relative  
 to the 1961–1990 average 

Table 6:  Changes to daily maximum temperatures, based on the A1FI scenario 
 (three-day average), currently and 2050 projections 

4.2  Projections for extreme   
  temperature and rainfall

Anticipated climate change effects for extreme 
temperature and rainfall were also explored. 
The climate change effect for extreme events is 
expressed in two ways: first, the change in the 
most extreme value (what could the current 
most extreme event become under climate 
change), and second, the change in the return 
period for the most extreme event currently 
observed (what could the return period for the 
current most extreme event become under 
climate change). Due to historical data 
limitations, Kiritimati was not included in the 
extreme-event modelling. 

Extreme heat events will occur more often and 
will be hotter as a result of climate change.  
The results show that for Tarawa, the historic 
highest extreme of 39.3°C has a return period 
of 46 years. By 2050, under the A1FI high-
impact scenario, that highest extreme could 
increase to between 41.2°C and 41.8°C (with a 
50-year return period), while the return period 
for 39.3°C could be shortened to 1 in 20 years. 
For Lamap, Vanuatu, the return period for the 
current extreme temperature declines 
dramatically, from every 39 years to every 2 
years (table 6). 

  Location Current  
extreme (°C)

Return period 
(years)

2050 extreme 
(°C)

Return period by 
2050 

(years)

  Lamap 33.4 39 35.0 (35.3) 35.3 2

  Tarawa 39.3 46 41.2 (41.5) 41.8 20

A1FI – High emissions scenario (2050)
(% change relative to 1990 average)

A1B – mid emissions scenario (2050) 
(% change relative to 1990 average)

25th 
percentile 
of model 

results

50th 
percentile 
of model 

results

75th 
percentile 
of model 

results

25th 
percentile 
of model 

results

50th 
percentile 
of model 

results

75th 
percentile 
of model 

results

Lamap 
(J, F, M)

-3 % 2 % 12 % -2 %c 1 % 71 %

Tarawa 
(D, J, F)

4 % 26 % 51 % 2  % 15 % 30 %

Kiritimati 
(D, J, F) 17 % 23 % 70 % 10 % 19 % 41 %

Note: The range of the models is presented in each cell; the middle figures in parenthesis indicate the 
median results of the 21 GCMs (the 50th percentile).



12 Climate Change Impacts on Children in the Pacific: Kiribati and Vanuatu

Figure 4: Lamap, Vanuatu, daily maximum (three-day average) temperature-return period  
 projection, based on the A1FI scenario (mean results of the 12 GCMs (the 50th percentile)

Figure 5: Tarawa, Kiribati, daily maximum (three-day average) temperature-return period  
 projection, based on the A1FI scenario (mean results of the 12 GCMs (the 50th percentile)

The results from the rainfall modelling show 
that Vanuatu will experience the highest 
anticipated change in extreme events. For 
Lamap, the historical heaviest rainfall of 716 
millimetres in three days has a return rate of 
168 years. By 2050 (under the A1FI high-impact 
scenario), this event could increase to between 

820 and 980 millimetres, and the current 716 
millimetres event could occur every 72 years 
(figure 6). In Tarawa, the return period for the 
three-day extreme shifts from 300 years to a 
1-in-43-year event (figure 7). Put simply, there 
is likely to be an increase in the number of 
extreme events and heavier rainfalls.
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Figure 6: Projected changes to the three-day extreme rainfall (A1FI high-impact scenario) in   
 Lamap, Vanuatu, relative to the 1961–1990 average 

Figure 7: Figure 7: Projected changes to three-day extreme rainfall (A1FI high-impact scenario)  
 in Tawara, Kiribati, relative to the 1961–1990 average

Note: The arrows show the projected shifting of the return periods (the historical 1-in-100-year event will 
shift closer to a 1-in-15-year event).

Note: The arrows show the projected shifting of the return periods (the historical 1-in-100-year event will 
shift closer to a 1-in-15-year event).

Three-day sxtreme
rainfall (mm)

Three-day total extreme
rainfall (mm)
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4.3 Projections for sea level rise

Although no sea level rise modelling was done 
for this study, a number of global studies 
present alarming possibilities for the Pacific 
Island nations. There is little publicly available 
information on sea level rise projections for the 
Pacific (or for Kiribati and Vanuatu). The global 
sea level rise projections have shifted 
considerably over time, with the 2007 IPCC 
report stating an anticipated global sea level 
rise ranging from 18 to 59 centimetres (IPCC, 
2007). However, more recent literature cites 
more alarming projections, with a sea level rise 
between 75 and 190 centimetres by 2100 
perceived as possible (based on the 1961–1990 
average; Vermeer and Rahmstorf, 2009).

The projections for the Pacific are expected to 
follow the global trend. Of course, sea levels 
are not static and naturally fluctuate over time, 
and in the Pacific there is considerable 
variability “associated with the El Niño-
Southern Oscillation, the Asian–Australian 
monsoon and phenomena like the North 
Pacific Decadal Oscillation” (Church et al., 
2006: 157). This is especially evident during 
abnormally high tides (such as king tides) that 

can be considerably higher than the average 
local sea level. Under increasing climate-
induced sea level rise, the occurrence of 
extreme tide events is projected to increase. 
Average temperatures in the Pacific are 
projected to increase by 0.5°C–0.8°C by 2035 
and 2.5°C–3°C by 2100, under a high emissions 
scenario relative to the 1980–1999 period 
(Rodgers, 2009).

Currently, the sea level rise trend for Kiribati is 
3.9 millimetres per year (1992–2010) and for 
Vanuatu it is 5.6 millimetres per year (1993–
2009) (AusAID, 2007). The Vanuatu National 
Adaptation Programme of Action refers to 
modelled sea level rise results of more than 50 
centimetres by 2100. The data used for that 
projection is not available. The Kiribati 
Adaptation Plan uses a sea level rise of +6 
centimetres to +26 centimetres by 2050 for its 
adaptation planning. It is likely that both 
Kiribati and Vanuatu have used models from 
the IPCC AR4 scenario as the source for their 
projections. This may mean that the sea level 
rise planning (which does not consider the 
recent higher projections) are not adequate.
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Table 7: The net relative sea level trend estimates as of December 2009, after the inverted   
 barometric pressure effect and vertical movements in the observing platform  
 are taken into account 

Location Installed Sea level 
trend (mm/yr)

Barometric
pressure

contribution
(mm/yr)

Vertical tide
gauge

movement
contribution*

(mm/yr)

Net sea
level trend

(mm/yr)

Cook Islands 19/02/1993 5.3 0.0 +0.7 4.6

Federated 
States of 
Micronesia**

17/12/2001 16.7 -0.5 +0.4 16.8

Fiji 23/10/1992 5.7 0.8 -0.6 5.5

Kiribati 02/12/1992 4.3 0.4 -0.0 3.9

Marshall 
Islands 

07/05/1993 3.8 0.1 +0.5 3.2

Nauru 07/07/1993 5.2 0.5 +0.2 4.9

Papua New 
Guinea

28/09/1994 7.4 1.5 +0.0 5.9

Samoa 26/02/1993 5.7 0.2 +0.9 4.6

Solomon Islands 28/07/1994 7.8 -0.2 +0.3 7.7

Tonga 21/01/1993 9.5 0.5 +0.4 8.6

Tuvalu 02/03/1993 5.1 0.3 +0.1 4.7

Vanuatu 15/01/1993 6.5 1.0 -0.1 5.6

*The contribution is the inverse rate of vertical tide gauge movement. 

**The sea level trend at Federated States of Micronesia is derived from a comparatively short data record.

Source: AusAID, 2009: 12
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5. Potential climate change impacts on children  
  in the Pacific

Attributing the causality of health issues to 
climate change impacts is a complex and still 
emerging field (Sheffield and Landrigan, 2011). 
Nonetheless, globally more than 150,000 
deaths in 2000 were attributed to climate-
related disease, with the largest proportion of 
them among children younger than 5 years 
(Patz et al., 2007). The majority of the literature 
on children’s exposure to the effects of climate 
change centres around health impacts, 
including disease, vector-borne illnesses, 
nutrition and extreme events (McMichael et al., 
2003; Patz et al., 2007). As described by Tillet 
(2011), “children are inherently sensitive to the 
climate because they are physiologically and 
metabolically less effective than adults at 
adapting to heat and other climate-related 
exposure”. This chapter draws on anecdotal 
evidence obtained from qualitative interviews, 
the academic literature and climate change 
modelling to discuss the potential impacts on 
children in the Pacific. 

5.1  Context-specific issues:  
  urbanization in the Pacific

Although people living in the Pacific Islands 
have historically managed with extreme 
weather, the challenges presented by climate 
change, combined with other issues, such as 
urbanization, are likely to introduce a range of 
new impacts as well as exacerbate existing 
challenges. 

Most of the stakeholders interviewed in the 
field studies stated that Kiribati and Vanuatu 
were experiencing rapid urbanization. Vanuatu 
has	in	fact	been	characterized	as	an	‘unfinished	
state’, which partly struggles amid multiple 
socio-economic and institutional drivers of 
change; increasing urbanization and 
transformation from rural lifestyles towards 
formal economy are among the key issues 
(Cox et al., 2007).

In Vanuatu, there seemed to be an 
understanding by most of the interviewed 
respondents that natural perils (such as 

volcanic activity and recent cyclones) as well 
as food and water security were considerable 
factors pushing people away from the outer 
islands: Many people had moved from outer 
islands into squatter settlements on the 
outskirts of Port Vila, for example. As 
squatters, they did not own the land they 
resided on, they had no authority to plant 
crops and thus needed to find income-earning 
options to obtain food and pay for their 
children’s education. 

In Kiribati, the urbanization of South Tarawa 
was described by one person as the 
“foundation of its many challenges”. The 
respondent noted that although Tarawa 
exceeded its carrying capacity, growth still 
continued unchecked. Respondents introduced 
a range of reasons for the shift of outer 
islanders to Tarawa, including access to 
education and employment as well as a 
reduced desire to live a subsistence lifestyle. 
According to one respondent from Vanuatu, 
education is so important that:

“Some families lease their land for 
developers in order to pay for school fees, 
which in turn reduces the land available for 
subsistence farming and other livelihood 
activities.”  

The alternative to paying for education in 
Vanuatu was to send the children to the outer 
islands where the education is free. An 
interviewee stated that doing this raised other 
challenges:  

“To get free education offshore the child 
may need to stay with extended family, who 
they may not even know, and be exposed to 
sexual abuse. It does happen.”

In Kiribati, although education opportunities 
are free in the outer islands, they are very 
limited and mainly focused on South Tarawa. 
A respondent also stated that the educational 
system “proceeded rather fast” and children 
would drop out from school if they fell behind 
in their studies.  It was also noted that many 
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children in Kiribati could not afford to take 
lunch with them to school, and there was 
concern that this may impact on their ability  
to learn. 

Although school attendance is considered an 
important element of day-to-day life, four 
respondents (two from each country) stated 
that education often did not override a child’s 
domestic responsibilities at home. For 
example, in Vanuatu, children miss school 
because they have to find and fetch water for 
their families. As well as general domestic 
duties, children were expected to help clean up 
after natural disasters. One interviewee in 
Vanuatu noted:

“After an extreme event many children stay 
at home to help their parents to replant farms 
and clean up…[and]… some schools close 
because getting to school is difficult due to 
damage to roads and other infrastructure and 
services.”

5.2  Specific climate change challenges

The types of impacts confronting children 
living in Kiribati and Vanuatu are diverse. They 
range from direct physical impacts, such as 
cyclones, storm surges and extreme 
temperatures presenting risks to human health 
and assets, to more subtle challenges that at 
first may be difficult to identify (such as 
impacts on education, psychological well-
being and nutritional status). 

The following information presents the 
possible challenges of direct and indirect 
impacts on children as a result of climate 
change. Information on the potential risks  
from climate change and associated strategies 
(table 8) are included. Although not widely 
considered, poorly managed adaptation 
actions also have the potential to have 
negative impacts on children, which is why 
considerable care needs to be exercised when 
planning for adaptation.

Although this discussion presents a broad 
array of climate change-related risks, the ability 
to ascertain likelihoods are problematic due to 
the following reasons:

•	 There	is	a	broad	range	of	variability	within		
 the climate models (as described previously). 

•	 There	is	a	significant	lack	of	historical	data.	
Any gaps in historical data can alter the 
mean and erode the understanding of a 
region’s climate. This reduces the ability of 
undertaking regional downscaling 
effectively. Data availability has also been 
noted by Church et al. (2006) as an issue for 
projecting sea level rise impacts.

•	 Often	impacts	are	the	result	of	a	
combination of climate and non-climate 
stressors (such as increased temperature as 
well as increased rainfall, urbanization and 
economic, social and cultural influences).

•	 There	is	considerable	uncertainty	
surrounding the response of the natural 
environment to multiple stressors 
associated with climate change. This limits 
the ability to identify subsequent impacts 
(such as shifting vectors, new diseases and 
food stocks).

Although these issues need to be considered, 
there is sufficient empirical evidence across a 
range of fields to suggest that there are some 
potential climate-related challenges for 
children in the Pacific.

It is hoped that the modelling presented in this 
paper will help support other climate change 
studies in Kiribati and the Pacific. A composite 
of climate-related risks present both Kiribati 
and Vanuatu with considerable challenges over 
the coming decades. These will no doubt be 
exacerbated by existing and future non-climate 
stressors (e.g. urbanization). The modelling 
presented in this report supports the 
anticipation that both Kiribati and Vanuatu are 
likely to see reasonable increases in average 
temperature as well as considerable changes 
to the return rate and magnification of extreme 
temperatures and rainfall events. Given the 
uncertainty associated with the modelling, 
however, it is difficult to clearly identify the 
geographic and temporal spread of changes to 
average rainfall. 

The potential impacts of climate change on 
children in the Kiribati and Vanuatu relate to 
the following themes:
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10 The heat island effect is a phenomenon where ambient 
temperatures in urban areas are higher than that of 
surrounding rural/natural areas due to the predominance of 

impervious surfaces (concrete, roads, and buildings), which 
trap the heat. It is more pronounced in large urban areas (such 
as Tokyo and New York). 

•	 temperature
•	 precipitation
•	 sea	level	rise
•	 increase	sea	surface	temperatures	and	 
 ocean acidification
•	 climate	change	policies

 
5.3 Temperature-related impacts

In Kiribati and Vanuatu, the average maximum 
temperatures are expected to increase by 2050 
to just below the global average. The modelling 
results show an increase of approximately 2°C 
relative to the 1961–1990 average. The 
associated risks presented by temperature 
change (both atmospheric and sea surface) are 
difficult to explicitly identify up to 2050 due to 
uncertainty on how the natural environment 
will respond. However, empirical studies 
suggest that for children, the most pressing 
temperature-related challenges are likely to 
arise from changes to geographic spread and 
breeding rates of vector-carrying species, new 
vector-borne illnesses, diarrhoea and food 
security (McMichael et al., 2003, Patz et al., 2007).

Of the two countries malaria is only found in 
Vanuatu, with it being the “primary cause of 
hospitalization for children aged 5-15” 
(UNICEF, 2005b). Both countries are exposed to 
dengue, with the incidence of it occurring in 
Vanuatu associated with the El Niño effect 
phenomenon (Hales et al., 1999). 

Extreme temperature events (such as heat 
waves) can impact health and well-being of 
children (McMichael et al., 2003). According to 
Kolstad and Johannson (2011), an increase of 
diarrhoeal hospitalizations of 1–5 per cent for 
each degree of average warming is possible. If 
the same assumptions in this study are applied 
with the modelled results, diarrhoeal-based 
hospitalizations could increase by 1.9–9 per 
cent in Kiribati and by 4–10 per cent in Vanuatu. 

Empirical studies also highlight reports of 
increasing domestic violence after natural 
disasters in the Pacific (Kingi and Roguski, 
2011). Domestic violence is already an issue in 
Kiribati (Kingi and Roguski, 2011) and Vanuatu 
(Fairbairn-Dunlop, 2009). Although there are 

no studies that explore the link between 
violence and extreme temperatures in the 
Pacific, studies in the United States show that 
a correlation exists. Given the fact that the 
models show an increase in extreme 
temperatures and rainfall and that domestic 
violence is an issue in both countries, the issue 
certainly warrants further research. 

 Geographic temperature variations exist 
(especially in the higher altitudes in Vanuatu), 
meaning that heat-related impacts will vary, 
depending on location. For example, densely 
populated squatter settlements in Port Vila are 
likely to be more at risk from extreme heat 
events than villages at higher elevation and 
surrounded by vegetation (villages in Santo, 
for instance). Both countries may also 
experience a limited heat island10  effect in 
their urban areas, although there is no data 
available to confirm this. Betio in South Tarawa 
has an approximate density of 6,600 people 
per sq km (UNICEF, 2005) and is probably the 
area of the two countries most at risk of 
developing heat island-related issues. The heat 
island effect will mean that children who are 
living in urban areas will face greater exposure 
to lung diseases (from photo-chemical smog; 
Dickerson 2009) and heat stress (McMichael et. 
al., 2003).  

5.4  Increased sea surface temperatures  
  and ocean acidification

Sea surface temperatures are anticipated to 
increase under a changing climate, with the 
most warming expected to occur closest to the 
equator (Collins et al., 2010). This warming is 
likely to pose a range of indirect challenges for 
Pacific Island nations. For example, in Vanuatu, 
increases in global average temperatures and 
sea surface temperatures may result in more 
intense tropical cyclones, which are likely to 
result in a cascade of issues for children, 
including physical injury to them or their 
families, loss of shelter, reduced access to 
education and health facilities as well as 
post-disaster psychosocial issues. Historically, 
the number of tropical cyclones in Vanuatu has 
already increased (figure 8).



19Climate Change Impacts on Children in the Pacific: Kiribati and Vanuatu

Figure 8: Changing frequency of tropical cyclones in Vanuatu (1939–1998 

Increased sea surface temperatures can 
increase coral reef bleaching, resulting in 
changes in fish migration and breeding 
patterns, leading to potential decrease in some 
fish stocks (Hoegh-Guldberg, 2011). This is 
likely to be exacerbated by changes to the 
chemical composition of oceans (from an 
absorption of increasing atmospheric CO2). 
This change in chemical composition results in 
oceans becoming more acidic. 

The effect of sea surface temperatures and 
ocean acidification in the Pacific has 
ramifications for food security. With 
considerable subsistence fishing occurring 
throughout most of the region, any reduction 
of live coral reefs is likely to have flow-on 
effects for fish stocks (Hoegh-Guldberg, 2011) 
and potential increases in fish poisoning (Hales 
et al., 1999). The people of Kiribati and Vanuatu 
rely on food for subsistence and income. This 
is especially so for Kiribati, where commercial 
and subsistence fishing accounts for more than 
50 per cent of the nation’s GDP (Asian 
Development Bank, 2011). Fish stocks in the 
Tarawa lagoon are already dwindling from a 
combination of overfishing and pollution 
(Beets, 2000). For children, fish is an important 
source of protein, which, according to the 
World Health Organization, is an essential 
requirement for their growth and development 
(WHO, 2002). 

As well, increased sea surface temperatures 
can lead to an increase in ciguatera, or fish 
poisoning due to toxins. It is an existing issue 
in Kiribati and Vanuatu and is increasing 
(Lehane and Lewis, 2000; Hales et al., 1999). In 
Vanuatu, the average annual hospitalization 

rate for ciguatera is 65 per 100,000 cases (in 
Santo) and 29 per 100,000 cases (in Ambae; 
Goodman et al., 2003). There is no data 
available for Kiribati. Children can be affected 
directly or it can cause prolonged illness in a 
parent, with symptoms that include 
neurological problems lingering for years.

5.5 Rainfall-related impacts

Although the modelling for this study showed 
a wide range of variability (especially for 
Kiribati), the impact of rainfall changes can 
present significant challenges for the health 
and well-being of children. Decreases in 
average rainfall reduce the ability for water 
catchment (increasing the reliance on 
dwindling freshwater lenses). As shown by 
Simpson et al. (2009: 183), “a 10 per cent 
reduction in average rainfall by 2050 is likely to 
correspond to a 20 per cent reduction in the 
size of the freshwater lens on Tarawa atoll, 
Kiribati”. Combined with an increase in sea 
level rise and increased population growth, 
these issues will be magnified considerably. 
Considering Kiribati has average annual 
population growth of 1.5 per cent (WHO, 
2011b), alternative water solutions will be 
required to manage any decreases in rainfall 
and freshwater lenses. 

The supply of potable water is also an issue in 
Vanuatu, although it has a higher water 
availability potential than Kiribati. However, in 
some islands and squatter communities, 
access to drinking water is problematic due to 
the lack of basic infrastructure and limited 
availability and quality of the freshwater 

Source: Reti, 2007

y = 4.4571x + 1.0667
R2  - 0.7949

Decade

30
25
20
15
10

5
0

‘39-’49

N
o 

of
 C

yc
lo

ne
s

‘49-’59 ‘59-’69 ‘69-’79 ‘79-’89 ‘69-’98



20 Climate Change Impacts on Children in the Pacific: Kiribati and Vanuatu

11 Ni-Vanuatu are the Melanesian people who make up the  
 Republic of Vanuatu.

lenses. In Vanuatu, agriculture plays an 
important role in both food security and 
income. Decreased rainfall can impact on 
livestock and crops, resulting in food and 
economic security issues for children and their 
families (Reti, 2007).

Increases in rainfall, on the other hand, can 
support rainwater harvesting (depending on 
the size of the water tank). It will likely also 
have negative impacts, however, including 
increased runoff-related issues for coral reefs, 
localized flooding, landslides (in Vanuatu) and 
crop damage (Reti, 2007). For children the 
impacts are numerous and include:
•	 psychological	impacts	post	disaster	 
 (Doherty and Clayton, 2011)
•	 increased	risk	for	sexual	abuse	post	disaster	 
 (Fritze et al., 2008) 
•	 potential	for	reduced	access	to	school
•	 potential	for	damage	that	can	close	schools.

Anecdotal evidence obtained during interviews 
suggests that children in Kiribati and Vanuatu 
are often kept out of school after extreme events 
to help the family or community clean up. 

It is also possible that both countries may 
experience periods of reduced rainfall and 
increased rainfall (longer, drier periods 
followed by increased rainfall intensity). Both 
countries have variable rainfall across their 
broad geographic expanse, and the modelling 
suggests that the variability will continue.

5.6   Sea level rise-related impacts

The climate change-related issues looming 
over the Small Island Developing States, like 
Kiribati, are dominated by the projections of 
sea level rise. Even responding to the low-end 
projections will require a considerable roll-out 
of infrastructure solutions (such as 
constructing sea walls and water storage 
facilities). Under a best-case scenario, it is 
more than likely that both Kiribati and Vanuatu 
will need to relocate some communities to less 
exposed areas. It is quite possible that some 
communities may require international 
relocation.

The geographic spread of sea level rise-related 
risks for children in Kiribati is ubiquitous. By 
2050, it is likely that sea level rise will have 
direct and indirect consequences for all due to 
the nation’s low-lying nature. The incremental 
process of sea level rise will at first affect those 
who do not have sufficient capacity (or space) 
to avoid the risk. For example, in Betio, the 
density of the population is likely to inhibit 
options for moving from the coastal foreshore. 
Some communities (like Tebunginako in 
Abaiang) have already relocated as a result of 
coastal erosion over the past few decades 
(Reed, 2011). In Kiribati, the majority of 
children’s homes, health facilities, schools, 
churches and recreation areas are located 
within a few hundred metres of the coast. 

Impact mapping of sea level rise (to 2100) has 
been undertaken for parts of Tarawa, although 
the details of the mapping does not clearly 
show hospitals and schools (Elrick et al., 2009). 
The impact mapping undertaken by Elrick et al. 
(2009) identifies that under an IPCC high-
impact scenario (A1FI), the villages in South 
Tarawa with high and extreme risks include 
Antenon, Antebuka, Eita, Bangantebure, 
Bikenibeu and Temaiku (although the study 
also recommended the need for better 
elevation data). In short, the high-end sea level 
rise projections challenge the very existence of 
the country.

A report released in 2000 by the World Bank 
stated that by 2050, “in years of strong storm 
surge, up to 54 per cent of South Tarawa could 
be inundated, with capital losses of up to 
US$430 million” (Word Bank, 2000: 3). This 
conclusion was based on a sea level rise range 
of 23–43 centimetres. Adjusted estimates 
reflected in graphs created by Vermeer and 
Rahmstorf (2009) put the rise between 30 and 
50 centimetres by 2050, which is above the 
2000 World Bank modelled threshold.

For Vanuatu, sea level rise initially presents a 
direct threat to those in low-lying coastal areas 
(although given the Ni-Vanuatu11  reliance on 
fish as a food source, any impact on coastal 
resources is likely to affect most communities). 
An entire village in the Tegua Island 
community in Torba province (north Vanuatu) 
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recently relocated due to increased coastal 
erosion (due to a combination of seismic land 
movement and sea level rise). Sea level rise in 
Vanuatu is actually difficult to estimate, 
however, due to the frequent seismic activity, 
with some coastal areas experiencing both 
upward and downward land movements. For 
example, coastal land subsidence from 
earthquakes can cause an apparently larger 
increase in sea level rise. Thus the issue for 
Vanuatu is the combination of earthquakes and 
sea level rise.  

The most pressing challenges for children from 
sea level rise in Kiribati and Vanuatu are likely 
to include:
•	 psychological	issues	associated	with	the	 
 loss of familiar surroundings and  
 adjustment into new settlements
•	 dwindling	potable	water	supplies	as	 
 freshwater lenses decrease
•	 diarrhoea		risk	from	the	spread	of	faecal	 
 matter from increased wave action  
 (especially in Kiribati urbanized areas)
•	 access	to	education	and	health	facilities	 
 during increasing king tide events or other 
 extreme weather events (cyclones).

Although Vanuatu is vulnerable to the impacts 
of sea level rise, the threat is perhaps more 
prominent for children in Kiribati. 

5.7 Impacts from climate change  
  adaptation policies

In addition to the biophysical risks, children 
also have the potential to be affected by 
climate change adaptation and mitigation 
policies. Although policies are created with the 
best intentions, there is always the risk that 
they can lead to unexpected negative impacts. 
This is especially so if there has been little 
engagement with various actors or adequate 
systems thinking (integrated planning) in the 
planning	process.	For	example,	the	‘safer	
islands’ approach is a suggested adaptation 
regime being considered in the Pacific, in 
which certain population centres are prioritized 
in terms of investments in infrastructure and 
services. Under this approach, selected areas 

become relatively more resilient to climate 
impacts but are also exposed to a potential 
range of unexpected issues. For example, a 
triage approach12  to adaptation planning lends 
itself	to	the	establishment	of	‘resilient	urban	
hubs’, which will hold primacy for the 
provision of health and social services, 
government building agglomeration and 
economic development. This increase in more 
resilient services and economic development 
may lead to some areas experiencing 
disproportionate urban growth. In South 
Tarawa, Kiribati, any further rapid growth is 
likely to result in considerable challenges for 
children and the wider community because 
space and resources are already highly 
constrained (dense settlements create an 
urban heat island effect and increased 
population will place increased pressures for 
water supply and sanitation).  

Furthermore, it is possible that there may be 
an increase in children travelling or temporarily 
relocating for education or health services 
from their homes in outer islands to areas that 
are provided with resilient infrastructure. It is 
widely understood that children who are sent 
away to live with extended families face an 
increased risk of abuse (Pacific Regional Rights 
Resource Team, 2008).

Perhaps the most pressing issues surrounding 
the impacts that adaptation plans may have on 
children are psychological. These issues are 
likely to pose considerable challenges for 
children:

“Forced relocations can involve a severing 
of emotional ties to a place, disruption of 
existing social networks, and attempts to 
maintain cultural integrity despite 
relocation... [t]hese disruptions of 
geographic and social connections may lead 
to grief, anxiety, and a sense of loss, 
particularly among those with a strong 
place or national identity” (Doherty and 
Clayton, 2011: 271).

There is no evidence showing that 
psychological issues associated with planned 
retreat (inter- and intra-country) for children 

12	 In	this	context,	a	‘triage	approach’	to	adaptation	means	
resources will first or primarily be focused on areas with the 
largest population. The rationale behind this is, if limited 

funding is available, resources should be allocated to where the 
largest number of people will be positively affected by 
adaptation.
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13 It is unclear if a global carbon-constrained economy will impact 
the Pacific nations. However, because many SIDs in the Pacific 
currently rely on fossil fuels for electricity and transport, any 

increase in fossil fuel prices is likely to have a negative impact 
on these countries.

are being considered in Kiribati or Vanuatu. 
Relocation in parts of Kiribati and Vanuatu has 
already occurred, although there is no literature 
that discusses the ramifications that these 
events may have on the children of those 
regions. Even an awareness of the possibility 
of relocation or of future climate risks has the 
potential to affect a person’s well-being (anxiety, 
grief, apathy; Doherty and Clayton, 2011).

As the impacts of sea level rise become more 
evident globally, Kiribati and Vanuatu will no 
doubt be competing for funds with other 
low-lying nations (such as Egypt and 
Bangladesh) where millions of people are 
exposed. This presents resource limitations on 
the adaptation options available. It is becoming 

increasingly evident that a global triage 
approach to managing sea level rise risks may 
occur, with a focus on funding and 
infrastructure investments placed on the most 
populated areas first.

Other challenges presented by poorly 
considered adaptation plans include (table 8): 
possible cultural loss, loss of ecological 
knowledge and sense of belonging, and 
psychological impacts as a result of migration 
(Adger et al., 2011); lack of access to fishing 
locations due to sea walls and other 
infrastructure  (Damodaran, 2003); and an 
increase in some vectors (such as mosquitoes) 
as a result of standing water (from poor 
rainwater tank installation) (Mariappan, 2007).13

Table 8:  Potential climate change policy impacts on children’s health and education

Climate change variables

Direct impact Impact on children Kiribati context Vanuatu context

Policy: Limited geographical spread of adaptation focus (safer island policy)

Some settlements will 
be better prepared than 
others for the impacts 
of extreme weather and 
climate change.

Children  may have to either 
travel further for education, be 
exposed to increased risks or 
forgo  access to education.

Children may be more exposed 
to abuse and domestic violence 
(Pacific Regional Rights Resource 
Team, 2008).

Children already 
face considerable 
exposure to abuse 
and domestic 
violence (Kingi and 
Roguski, 2010).

Sexual abuse and 
domestic violence is 
a continuing issue  
(Fairbairn-Dunlop, 
2009).

Policy: Internal and external relocation

Complete shift 
away from familiar 
surroundings. 

Disruption may affect children’s 
success in school.

Children may need to learn or 
become more familiar with a 
language that is not their primary 
one.

Children who have relocated 
can often be seen by others as 
‘refugees’	rather	than	children	
(Arnott and Pinson, 2005).

The Government 
is committed to 
(international) 
relocation as part of 
its adaptation policy.

Localized relocation 
has occurred, 
although impacts are 
yet to be studied.
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Climate change variables

Direct impact Impact on children Kiribati context Vanuatu context

Policy: Relocate population (internal)

Conflict, stress and 
mental health risks.

Impact on mental health from  
losing connection with place.

Children have an 
understanding of 
the extent of the 
risks (Urbano et 
al., 2010); this may 
already be causing 
psychological effects.

Relocation for 
coastal erosion and 
population pressures 
has already occurred.

Due to the multiple 
cultural and language 
groups, internal 
migration could 
cause as much 
upset in some parts 
as international 
migration.

Policy: Relocate population (external)

Erosion of cultural links 
and practices, conflict, 
stress and mental health 
risks.

Children may lose traditional 
knowledge, lose contact with 
some family and friends.

Potential for increased uptake 
of Western diet and associated 
issues (diabetes).

Erosion of skilled workforce of 
remaining inhabitants. 

This may be a 
contentious issue; 
there is a high youth 
unemployment rate 
and high reliance 
on remittances, so 
external migration 
– either voluntary or 
due to environmental 
conditions – has 
mixed impacts.

Policy: Increase density of water tanks due to reduction of the sea water lens

Increased density 
of Aedes aegypti 
mosquito.

Potential for increased prevalence 
of dengue fever and dengue 
haemorrhagic fever (McMichael 
et al., 2003).

Combination 
of increased 
rainwater tank 
uptake, increased 
urbanization 
and appropriate 
temperatures may 
see dengue emerge 
as a greater issue in 
the coming decades.

Combination 
of increased 
rainwater tank 
uptake, increased 
urbanization 
and appropriate 
temperatures may 
see dengue fever and 
malaria emerge as 
greater issues in the 
coming decades.

Policy: Construct sea walls

Sea walls change 
coastal processes and 
create barriers to the 
beach.

Sea walls can restrict access 
to traditional fishing locations 
(Lawrence, 2010), potentially 
diminishing children’s access to 
cultural knowledge, fishing skills 
and food security.

Anecdotal evidence 
of this occurring in 
the Tarawa lagoon.

An estimated 
50–70 per cent of 
sea walls have been 
constructed without 
environment impact 
assessment approval 
process (World Bank, 
n.d.).

Table 8:  Potential climate change policy impacts on children’s health and education (continued)
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Climate change variables

Direct impact Impact on children Kiribati context Vanuatu context

Policy: Create new water point infrastructure

Shift from local well-
based water collection 
to infrastructure-based 
water collection points.

Because children are often 
involved in the collection of water, 
challenges may arise if newly 
created infrastructure is located 
farther away than local points 
(such as threats to personal 
safety, physical strain from 
increased distances).

Climate change adaptation and mitigation 
policies are necessary. Without considerable 
reductions in anthropogenic greenhouse gas 
emissions, mass social, environmental and 
economic disruptions are likely. Adaptation 
planning plays a major role in providing 
increased resilience for vulnerable communities 
in terms of increased water and food security, 
improved access to health care and social 
services and directing development towards 
low-carbon alternatives and away from  
high-risk areas. 

5.8 Summary of climate change risks

Living in least developed countries, children in 
Kiribati and Vanuatu have a plethora of 
challenges related to poverty, sanitation, health 
and potable water, to name a few. Left 
unchecked, these issues will be exacerbated 
considerably by the anticipated impacts of 
climate change. The geographic make up and 
location mean that the most pressing challenges 
confronting each country are different.

Vanuatua was recently declared the world’s 
most disaster prone country by a United 
Nations measure (due to its exposure to 
earthquakes, extreme weather and tropical 
cyclones). In the short- to medium-term, 
tropical cyclones are likely to be the most 
climate-related challenge confronting children. 
For Kiribati, the most pressing climate-related 
issues are associated with sea level rise (which 
threatens its very existence), food security, 
sanitation and access to drinking water. For 
both countries, psychological and cultural 
issues associated with migration (intra-country 
and international) are also likely to emerge.    
Although the geographic expanse of Kiribati is 
larger than Vanuatu, it has a larger urban 
population and a higher density of people. This 
situation increases the challenges associated 
with urbanization, but it also presents 
opportunities for adaptation (it is easier to 
provide essential services and emergency 
management with limited resources). 

Using selected World Health Organization data, 
the following tables present potential climate-
related challenges confronting children in 
Kiribati (table 9) and Vanuatu (table 10). 

Table 8:  Potential climate change policy impacts on children’s health and education (continued)
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Indicators Kiribati 
statistics

Climate-related implications Potential child-specific 
implications

Population 99,547 Population may decrease. Possible 
need for international migration 
(especially from mid century). 
Demographics may change with 
many people of working age going 
overseas in search of work.

Cultural loss, disconnection, 
psychological issues. Children may 
face increase pressure to care for 
other family members (elderly, the 
young and the infirm).

Urban/rural 
percentage

44% / 56% Increased urbanization (especially 
to South Tarawa) from triage 
approach to adaptation. Urban 
areas like Betio may become more 
crowded.

Increased heat island effect exposure 
(heat stress, respiratory disease). 
Psychological issues associated 
with shift to urban environment. 
Increased exposure to density-
related illnesses (e.g. tuberculosis). 

Life expectancy 61 years Uncertain; potential to be reduced 
based on nutritional factors and 
exposure to extreme events.

Uncertain; potential for decreased 
life expectancy at birth. 

Infant mortality 
(per 1,000 births)

37.3 Correlation between climate and 
increased infant mortality.

May increase due to sanitation 
access and nutrition issues.

Arable land 2.5% Decreased agricultural land (from 
sea level rise, increase salt spray, 
saline water table).

Reduced food security, nutrition, 
physical and mental development. 
Also potential need to migrate to 
urban areas.

Malnutrition 
prevalence (% 
children younger 
than 5 years 
based on weight 
for age)

11.3% Potential to increase due to climate-
related decreased food security 
(e.g. arable land, fish stocks). 

Decreased physical and mental 
development.

Improved 
sanitation access 
(total)

31% Sea level rise impact on sewage 
outlets and septic tanks. Sewage 
from lagoon in South Tarawa 
washing in on land.

Increased risk of diarrhoea.

Total health 
expenditure

12.2% Uncertain; needs for expenditure 
may rise while capacity to fund 
may decrease.

Resource challenges for child-
specific health programmes.

Improved water 
access

45% Freshwater lens may become 
saline from sea level rise.

Decreased access to freshwater. 
Increased distance for children to 
access water, increased dehydration 
and exposure to heat-related 
illnesses.

Tuberculosis (per 
100,000 per year)

372 Climate correlation is still 
underdetermined. Population 
movement does increase 
tuberculosis risk.

Increased risk of tuberculosis from 
climate-related migration and 
increased urbanization.

Children younger 
than 5 years 
receiving anti-
malarial drugs

no data Not an issue in Kiribati. Not an issue in Kiribati.

Prevalence of 
undernutrition 
(% of population)

5% Climate-related impacts on 
agriculture and fish stocks may 
increase undernutrition.

Undernutrition impacting on a child’s 
mental and physical development.

Source: WHO, 2011b

Table 9:  Summary of potential climate change impacts confronting children in Kiribati
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Table 10:  Summary of potential climate change impacts confronting children in Vanuatu

Indicators Vanuatu 
statistics

Climate-related implications Potential child-specific 
implications

Population 239,651 Probable need for intra-country 
migration. Given the many languages 
and cultures of Vanuatu, the 
impact may be similar to migrating 
internationally.

Cultural loss, disconnection, 
psychological issues. Children may 
face increase pressure to care for other 
family members (elderly, the young 
and the infirm).

Urban/rural  
percentage

25% / 75% Increased urbanization (especially 
to Santo and Port Vila) from triage 
approach to adaptation. Squatter 
settlements on outskirts of Port Vila 
likely to grow.

Increased heat island effect exposure 
(heat stress, respiratory disease). 
Psychological issues associated with 
shift to urban environment. Increased 
exposure to density-related illnesses 
(e.g. tuberculosis), especially in 
informal settlements. Children in 
squatter settlements are highly 
exposed to physical harm during 
cyclones.

Life expectancy 70.5 Uncertain; potential to be reduced, 
based on nutritional factors and 
exposure to extreme events.

Uncertain; potential for decreased 
life expectancy at birth. Increased 
exposure to tropical cyclones.

Infant mortality  
(per 1,000 births)

14.3 Correlation between climate and 
increased infant mortality.

May increase due to sanitation access 
and nutrition issues.

Arable land 1.6% Decreased agricultural land (from 
landslips, sea level rise, increase 
increased salt spray).

Reduced food security, nutrition, 
physical and mental development. 
Also potential need to migrate to urban 
areas or other islands.

Malnutrition 
prevalence (% 
children younger 
than 5 years based 
on weight for age)

52% Sea level rise impact on sewage 
outlets and septic tanks. Less of 
a challenge for Vanuatu than for 
Kiribati.

Increased risk of diarrhoea.

Improved 
sanitation access 
(total)

11.7% Potential to increase due to climate-
related decreased food security (e.g. 
arable land and fish stocks). 

Decreased physical and mental 
development.

Total health 
expenditure

3.2% Uncertain; needs for expenditure 
may rise while capacity to fund may 
decrease.

Resource challenges for child-specific 
health programmes.

Improved water 
access

83% Increase in some parts, decrease in 
others, depending on location and 
ability to catch and store rainwater.

Decreased access to freshwater for 
some. Increased distance for children 
to access water and increased 
dehydration and exposure to heat-
related illnesses.

Tuberculosis (per 
100,000 per year)

72 Climate correlation is still 
underdetermined. Population 
movement does increase 
tuberculosis risk. Less of an issue for 
Vanuatu than for Kiribati.

Increased risk of tuberculosis from 
climate-related migration and 
increased urbanization.

Children younger 
than 5 years 
receiving anti-
malarial drugs

35.8% Correlation between climate change 
and increased incidents  
of malaria.

Increased exposure to malaria.

Prevalence of 
undernutrition (% 
of population)

7% Climate-related impacts on 
agriculture and fish stocks may 
increase undernutrition.

Undernutrition impacting on a child’s 
mental and physical development.
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The potential benefits from children’s 
participation have been documented in the 
disaster risk reduction literature, which shows 
that children are often well aware of risks and 
factors that cause vulnerabilities within their 
communities. They are also innovative in 
finding solutions to existing problems, which 
often are low-cost but greatly enhance the 
resilience of their communities (Plan, 2010; 
Tanner, 2010; Tanner et al., n.d.). Furthermore, 
what makes children’s participation essential is 
that their perception of existing risks is 
different to that of adults (Plan, 2010; 
Stephenson et al., 2004). In the Pacific, children 
represent a considerable proportion of the total 
population and  child-related issues are of 
paramount importance for supporting more 
resilient communities and enabling children to 
become active actors in matters concerning 
their futures and the futures of their families. 

Although understanding the policy 
environment and governance arrangements is 
crucial, there is also a need to explore how 
children understand climate change and what 
their views are on the possible adaptation 
strategies. To do so, this study specifically 
engaged with children through workshops and 
informal discussions. 

6.1  Children’s workshop in Vanuatu

In the Vanuatu workshop at the Wan Smolbag 
Theatre Group, the 15 children and youth 
(aged 13-21) were divided into four groups and 
asked to describe what they thought the effects 
of climate change may be and any possible 
solutions. Of the four groups, two identified 
sea level rise, with the remaining identifying 
more sickness and hot temperature as the 
most important threats to their families’ 
livelihoods. In the two groups focused on sea 
level rise as a critical issue, the issue received 
greater attention. 

Sea level rise was understood to cause 
multiple impacts, including affected coastal 
areas, trees swallowed by the ocean, harmed 
coastal development, tsunamis, the drowning 
of islands, relocation, limited space for 

6.  Children’s understanding of climate change

habitation and damage to marine resources 
and life. Some of the children also identified 
causes as the hot season and melting glaciers. 
Proposed solutions presented by the children 
included the need to stop greenhouse gas 
pollution, plant more trees for coastal 
protection, build rock walls, stop cutting trees 
(deforestation), planting mangroves and stop 
digging sand from the beach. The digging of 
the beach referred to the correlation between 
taking sand for coastal development and the 
impact it has on erosion. The children’s poster 
illustrations for sea level rise showed trees 
falling into the ocean as well as solutions, such 
as rock walls protecting land and houses. 
Relocation was seen as a consequence from 
sea level rise and, as one solution, the children 
proposed that advice should be given to 
people to move to higher ground or to the 
hills. 

The children who identified health effects 
(more sickness) correlated climate change with 
increases of vector diseases, such as malaria. 
The children noted that the mosquitoes live in 
rainwater tanks. Solutions included mosquito 
spray, mosquito nets and keeping the area 
around the home tidy. 

The group who said “hot temperature” as the 
main impact discussed the relationship 
between diminished nutrient availability of 
food crops with increased temperatures: “The 
ground is not good, trees will not grow and 
animals will die because of lack of water.” An 
increase in bush fire was also feared. Solutions 
included swimming in the river to cool down, 
planting trees for shade, sleeping in the shed 
(for the breeze) and drinking cold water. 

In the Malapoa College school lesson, the 
students identified a larger number of impacts 
from climate change, including: sea level rise, 
unusual weather changes (temperature 
changes, increased tropical cyclones, increased 
rainfall, more extreme temperatures), 
increased sea surface temperatures (causing 
the death of corals), drowning of coral atolls, 
coastal erosion, landslides, flooding, droughts, 
tsunamis, low soil fertility, reduced agricultural 
production, shifting harvesting times, changes 
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to the colour of the natural environment (from 
dark to light green), increased amount of CO2 
in the atmosphere, disorder of seasons, coral 
bleaching, new sickness and increased 
diseases, such as malaria and pollution. 

The students stated that the possible solutions 
were to better manage forests, reduce the 
emission of greenhouse gases (including 
through legislation), raise the awareness of 
climate change, plant corals and use renewable 
sources of energy. Students had also 
commented that although they cannot stop 
climate change, they can slow down its effects. 

6.2  Children’s workshop in Kiribati 

In Kiribati, five groups of two children 
identified the following impacts: sea level rise, 
erosion, heavy rain, high tides and drought. 

The group who discussed sea level rise 
specifically identified further impacts as losing 
important trees, flooding of giant taro pits, 
losing houses (falling into the ocean) and 
unhappy people. They noted on their poster 
that sea level rise was “affecting us and 
everyone, and people are uncomfortable due 
to these changes”. Solutions included 
increasing public transport, saving energy and 
reducing CO2. No mention was made to 
possible relocation. 

In regards to heavy rain, the children stated it 
“causes trouble” and “makes us lose our food, 
land and things”. Solutions were to build 
houses higher off the ground to prevent the 
water from coming in, and “We must prepare 
ourselves before a flood”. The pictures that the 
children drew showed people asking for help 
in the midst of rising waters, and the water 
covering the bottom half of houses. 

Figure 9: A child’s drawing shows that heavy rain from climate change may cause flooding,   
 with people being trapped in their houses and asking for help (Kiribati workshop)
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Erosion was understood to affect livelihoods 
and life in general: “There is no way we can 
live because the land of ours that we are  
going to build our gardens, it’s gone….land is 
washed away by waves and we don’t have 
enough space for everyone to live.” 

Possible solutions related to actual examples 
that the children had seen: planting mangroves 
(as in Tanaea) and building sea walls (such as 
in Bwairiki-Nanikaai). 

According to the children, high tides “make 
small islands disappear”. Interestingly, their 
suggested solutions again had little to do with 
infrastructure: avoid burning rubbish (as this 
releases carbon), use rubbish for fertilizing 
gardens and reduce smoke from transport that 
affects the ozone layer. In their drawings, a link 

was clearly made between a stable ozone layer 
and stable landmass: having a protected ozone 
layer would diminish the sun’s effects and 
create more healthy conditions for islands, 
such as Kiribati. 

The children who explored the issue of 
drought expressed emotional responses: “Heat 
makes us feel uncomfortable;” “I am thirsty” 
because without rain, there is no drinking 
water; “Trees need water;” “The water inside 
our well is salty;” “The rain has not come yet;” 
and “The plants we get our food from will die 
without water.” Their drawings on drought 
reflected these emotions, with sad people 
sitting inside their houses. Solutions were to 
save water and food before a drought. Saving 
food related to picking breadfruit before a 
drought and using water tanks to store water. 

Figure 10: A child’s drawing that shows that hot temperatures cause people to feel  
 uncomfortable (Kiribati workshop)

6.3 Children’s awareness and preparation 

The findings from the workshops indicate that 
although many children are aware of the 
general climate change impacts (sea level rise, 
rainfall increases and decreases, etc.), the 
majority were less aware of how these impacts 
may specifically affect their health. Children 

also seemed less likely to consider the impacts 
of multiple stressor events and confluence of 
impacts.

Although the children in general were aware of 
the range of climate change impacts, it has not 
necessarily resulted in enhanced preparation 
for such impacts. Many of the climate change 
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issues they identified had a 
very emotional response, 
as depicted in their 
drawings. Direct impacts 
were described as tangible 
changes in livelihood 
opportunities and spaces, 
ecosystem characteristics 
and with direct links to the 
future, sense of community 
and belonging. Regarding 
the future, children in 
Kiribati seemed worried 
that the physical impacts 
would reduce the extent of 
liveable land (meaning that 
not everyone would have 
space to live). In Vanuatu, 
relocation was not 
mentioned in regards to 
future actions but rather as an internal strategy 
in which people just moved to higher ground 
within the country. 

Water featured as an important issue in both 
countries. This is not surprising, given the 
limited water resources of both countries. This 
also relates to the link between current 
vulnerabilities and projected climate change 
impacts, as water shortages and quality will 
increasingly affect Kiribati and Vanuatu. 

Many of the proposed solutions for sea level 
rise related to infrastructure solutions (Vanuatu 
and Kiribati) and reducing carbon emissions 
(Kiribati). Strategies such as using more public 
transport are not directly adaptive responses 
to the most serious impacts, although they do 
respond to the core problem of fossil fuel 
dependency. In Kiribati, children identified 
traditional practices for coping with drought, 
including storing food and water. A summary 
of the findings from the children’s workshops 
is located in appendix II.

A student in Kiribati explaining how people can respond to sea level rise 
by saving energy and using more public transport
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Box 2: Children’s adaptation contribution in Kiribati and Vanuatu

Coastal erosion amplified by sea level rise is an ongoing concern for many communities in Kiribati. 
One response to tackle this problem is to use sea walls in vulnerable locations. However, sea walls 
are expensive to build and have some negative side effects (reduced access to the shoreline and 
impacts on natural coastal systems, for instance). Erosion can also be managed by using softer 
approaches, such as planting trees. This has been recognized by the Kiribati Government, which 
recently planted more than 37,000 mangroves as part of its adaptation project. Mangroves play a 
significant role in helping to protect coastlines from erosion. They also have a range of ancillary 
benefits, including operating as nurseries for fish, filtering water runoff and sequestering carbon 
dioxide.

In Kiribati, many children have become active participants in adaptation by helping to plant the 
mangroves. According to Turang Faveae, Biodiversity and Conservation Officer at the Environment 
and Conservation Division of the Ministry of the Environment, communities have actively sought to 
participate in the mangrove planting projects. For example, in the small islet community on 
Takaeang in Aranuka atoll, the community had concerns about coastal erosion threatening their 
school and asked to be included in the mangrove planting programme. Students at Takaeang 
primary school helped protect their school by planting 308 mangrove plants and in the process 
learned about the challenges of climate change. “The importance of engaging the community is to 
gain their full support in the management of the mangroves themselves. We encourage and practise 
mangrove planting with communities, youth groups and school students so they can see the 
importance of planting and gain a sense of ownership to look after and manage the mangroves, 
Turang Faveae noted.” (World Bank, 2011)

The Environment and Conservation Division has taken a proactive role in helping to teach the 
children about the natural environment and climate change: “Environmental education has 
increased children’s awareness of climate change issues. When officers do school visits, the kids 
already know the benefits that mangroves provide and also know about pollution,” added Turang 
Faveae (World Bank, 2011). 

In Vanuatu, children have been engaged in river clean-up projects, which have been used also as an 
opportunity to increase environmental awareness and education. Schools participate in 
environmental programmes, such as Reef Check, in which the students visit coral reefs and learn 
about the marine ecosystems and what needs to be done in order to protect them. The role of 
education in climate adaptation and climate change awareness is crucial, which is why there needs 
to be recognition that children not attending school need to be targeted because of their otherwise 
limited, or lack of access to, such information.
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Most Pacific Island nations are developing 
climate change risk assessments and adaptation 
plans. Many of them also have least developed 
country status and as such their climate change 
adaptation planning processes follow the 
National Adaptation Programme of Action 
(NAPA) (specified within the United Nations 
Framework Convention on Climate Change 
(UNFCCC), which provides a mechanism for 
funding. The NAPA guide for implementation 
does not specifically mention children’s rights, 
although issues of gender equality are noted. 

Most countries in the Pacific also have committed 
to the Pacific Islands Framework for Action on 
Climate Change 2006–2015, which is a non-
binding agreement for climate change 
adaptation. It identifies regional opportunities for 
implementing adaptation responses, networking, 
shared learning and identifying common goals. 

The goal of the Framework is to “Ensure Pacific 
island people build their capacity to be resilient to 
the risks and impacts of climate change”, with the 
primary objective of delivering the expected 
outcomes through the following processes:

•	 implementing	adaptation	measures
•	 improving	governance	and	decision-making
•	 improving	people’s	understanding	of	 
 climate change
•	 promoting	education,	training	and	 
 awareness
•	 contributing	to	global	greenhouse	gas	 
 reduction
•	 expanding	partnerships	and	cooperation.

As well as bringing Pacific Island countries 
together, the Framework has provided an 
avenue for donor agencies to align the 
objectives with that of their funding scope (a 
recent European Union-funded project worth 
more than €11 million is aligned with the 
Framework goals). The Secretariat of the Pacific 
Community also has a strong role in instigating 
climate change adaptation actions in the Pacific 
and is involved in the Increasing Climate 
Resilience of Pacific Small Islands States 

7.  Current capacity and adaptation practices

through the Global Climate Change Alliance 
project, which the European Union funds.  

Most of the plans acknowledge that children are 
particularly vulnerable to the impacts of climate 
change (especially in regards to health). Only 
Kiribati and the Solomon Islands, however, 
clearly indicate a pathway for including children’s 
views in the adaptation process (table 11).

Vanuatu is among the few Pacific countries that 
have both a NAPA and a disaster risk reduction 
(DRR) programme. Vanuatu has a National Action 
Plan (2006–2016) for Disaster Risk Reduction that 
is based on the National Disaster Act 2000, with 
an additional Disaster Framework Management 
Plan adopted in 2007. Projects funded by donor 
agencies, including the European Union, World 
Bank, NZAID and AusAID, are supporting the 
integration of climate change into poverty-
reduction efforts and disaster risk reduction 
programmes. The inclusion of children into these 
processes, however, is not evident. For example, 
there is no mention in the NAPA of youth or 
children associated with climate change other 
than the recognition that children are vulnerable 
to the impacts of food security issues. 

In Kiribati, DRR components are being 
incorporated into the third phase of the Kiribati 
Adaptation Plan, which emphasizes the 
inclusion of children in decision-making 
processes (especially the relocation 
discussions).14  In the Kiribati Adaptation Plan, a 
land acquisition and resettlement policy has 
been established. The policy places considerable 
emphasis on the inclusion of women and youth 
in the decision-making process. It also states 
that if there are concerns about the failure to 
consider women and youth or if the village 
cannot reach a consensus, no projects will be 
implemented (Teiwaki, 2005 and 2011).

However, field research results from Kiribati 
indicate that the capacity to include children in 
adaptation planning may not be sufficient. One 
government official commented that staff of
only two departments working directly on

14	 The	degree	of	‘inclusion’	of	children	in	the	process	is	not	clear	 
 and will become more evident after the third phase commences  
 in July 2011.
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Table 11: Consideration of children (and their views) in the Pacific climate change  
 adaptation plans 

Country Comments Adaptation plan /policies 
reviewed

Cook 
Islands

Recognizes that children are vulnerable to the impacts of 
climate change.

Cook Islands Initial National 
Communication

Federated 
States of 
Micronesia

No references to youth or children. Pacific Adaptation to Climate 
Change: Report of In-Country 
Consultations, and Nationwide 
Climate Change Policy

Fiji No references to youth or children. Pacific Adaptation to Climate 
Change: Report of In-Country 
Consultations 

Marshall 
Islands

The Government is undertaking a climate change education 
and awareness campaign for youth in Majuro as part of its 
Climate Change Roadmap 2010. 

Draft Republic of Marshall 
Islands Climate Change Policy 
Framework 

Nauru Recognizes the issue of a young population (48% younger 
than 15 years) and that they want to have a sustainable 
future for their youth.

First National Communication

Niue Aims to include youth in the awareness-raising process. National Climate Change Policy

Palau No publically available policies for review.

Papua New 
Guinea

No publically available policies for review.

Solomon 
Islands

Recognizes the role that children have in food security (such 
as fishing); recognizes their vulnerability to climate change 
(especially with health issues) and that  the youth have 
an important role in information dissemination; aims to 
increase youth capacity to respond to climate change.

NAPA

Samoa Identifies youth as providing existing adaptation actions 
(pumping water); states that youth were involved in the 
consultation process.

NAPA

Tonga Highlights that youth were involved in the consultation 
process.

Joint Action Plan on Climate 
Change

Tuvalu States that climate change affects livelihood of children; 
includes consultation with youth, although that scope is 
18–49 years.

NAPA

Kiribati Represents a fair understanding of the physical impacts of 
climate change on children; in particular, it identifies impacts 
on food availability and nutritional challenges. Does not 
discuss impacts on education access or cultural issues. In 
the Kiribati Adaptation Plan (Phase III), a land acquisition and 
resettlement policy has been established. The policy places 
considerable emphasis on the inclusion of women and 
youth in the decision-making process.

KAP

Vanuatu No mention of youth or children associated with climate 
change other than considerations in a food security study.

NAPA
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climate change (the Office of the President and 
the Ministry of Environment) understand the 
issues surrounding climate change. This 
means that the staff in many departments do 
not have a good grasp of climate change in 
general, which weakens their capacity to 
include vulnerable groups in their planning 
and policy development efforts. 

Kiribati and Vanuatu have embedded 
adaptation into prominent sectors of 
government (for Kiribati in the Office of the 
President and for Vanuatu an inter-ministerial 
committee has been established). This has 
increased the integration, implementation and 
support for climate adaptation at the 
institutional level although problems still exist. 

In Vanuatu, support from organizations, such as 
the Wan Smolbag Theatre Group and Live and 
Learn, is instrumental in promoting youth issues 
and education on sustainability and climate 
change. The Wan Smolbag Theatre Group has 
received considerable academic and media 

attention for its ability to effectively disseminate 
information to youth on topics ranging from AIDS 
to reef protection (Taylor and Gaskell, 2007). 

The role of NGOs and other non-government 
actors has been crucial in engaging communities 
and younger people in environmental issues in 
both countries. Their activities also reach 
children who do not go to school. In Kiribati, 
because climate change information is 
distributed through schools (and is about to be 
integrated into the curriculum), children outside 
the school system have much limited access and 
thus knowledge of the subject. 

UNICEF recently established sentinel sites in 
Kiribati and Vanuatu to act as early indicators 
of children’s issues. They are still in the early 
stages of development and do not specifically 
explore climate change hazards or the 
ramifications of any adaptation plans.

Given that there is increasing funding allocated 
specifically to climate adaptation in the Pacific, 

Box 3: Adaptation planning issues in Kiribati and Vanuatu

The analysis of the Kiribati and Vanuatu adaptation actions found good commitment to 
mainstreaming climate change adaptation, although some problematic issues do exist:

•	 Tight	time	frames	from	donor	agencies	combined	with	limited	internal	capacity	 
 indicates that Kiribati will likely struggle to deliver on some climate adaptation actions. 
•	 The	majority	of	sea	walls	have	been	built	in	Kiribati	without	environmental	impact	

assessments (World Bank, n.d.). Local communities have complained that some causeways restrict 
access to their fishing areas and have in some instances increased erosion.

•	 Sea	level	rise	data	used	in	Kiribati	and	Vanuatu	may	be	too	conservative	(latest	studies	
show sea level rise forecasts to be considerably higher than the recent IPCC Fourth Assessment 
Report (Vermeer and Rahmstorf, 2010).

•	 Political	instability	may	slow	adaptation	planning	and	implementation	in	Vanuatu.
•	 Limited	climate	change	capacity	exists	within	government	agencies	(other	than	the		meteorological		
 offices and environmental departments).
•	 A	general	bias	towards	infrastructure	solutions	exists,	whereas	many	social	challenges	

need a range of different approaches.
•	 Limited	climate	change	modelling	has	occurred	in	Kiribati.	Although	detailed	modelling	

is expensive, it is an important component for adaptation planning. Vanuatu’s climate change 
modelling results are not yet publically available.

•	 In	Kiribati,	there	seems	to	be	few	studies	that	explore	the	impacts	of	non-coastal	issues	
(such as increasing temperature on health). 

•	 There	is	little	evidence	that	Kiribati	and	Vanuatu	are	exploring	the	impacts	that	climate	
change policies may have on children.

•	 Both	countries	are	hindered	by	a	paucity	of	climate	collection/weather	forecasting	resources.	Also	any	
evaluation of post-disaster impacts is heavily reliant on anecdotal evidence.

•	 There	is	limited	amount	of	up-to-date	land-use	planning	maps	available.
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it is vital that the adaptation plans are 
integrated with the existing development 
issues. Many programmes, policies and 
projects address the same core issues, which 
are relevant for successful adaptation and 
sustainable development. Such strategies as 

improving infrastructure, increasing 
educational and skills development 
opportunities and strengthening service 
delivery in general can help achieve both 
adaptation and development goals. 

Box	4:	Donors	help	create	young	‘climate	champions’

Paul Nalau is the Senior Youth and Sports Planning Officer for Vanuatu’s Department of Youth Development, Sport and 
Training. He is responsible for carrying out a range of consultative processes to foster effective community awareness, 
participation and ownership of the Government’s youth and sports policies and programmes. Paul is a young government 
worker who is passionate about addressing the challenges that climate change will have on children. 

Paul’s story is an inspired one that highlights the effectiveness of donor-funded actions and the support of NGOs in 
realizing child-specific considerations in climate change policy development. The following are excerpts from an interview 
with him during the research for this study.

What inspired you to think about climate change?
I have always been passionate about the protection of cultural identity in terms of preserving our physical and intellectual 
properties.	The	‘bulb’	was	turned	on	when	I	linked	climate	change	and	its	possible	effects	to	cultural	identity.	When	people	
in low-lying areas are forced to leave their land because of rising sea level or shortages of food due to changing weather 
patterns, they lose a vital part of who they are. In Melanesian culture, land is the bedrock of cultural identity. The myths, 
traditional songs, the practices of medicine and customs are related to some physical landmark or mythical feature on the 
land. The land is the anchor of our cultural substance. I strongly believe that for Vanuatu to be ranked as the Happiest 
Country in the World in 2007 and 2010 under the Happy Planet Index is due to our self-preservation and our physical and 
traditional links to our customary lands. This is threatened by climate change.

How did you learn about climate change impacts and adaptation?
I learned about the climate change impacts and adaptation when I was invited by the Live and Learn NGO to apply for the 
Climate Summit in Denmark (COP15). I had started showing interest in ensuring that we bring climate change as a topic to 
the Government and young people. I had the opportunity in Copenhagen to attend climate change workshops and 
discussions to further my understanding of the issues.

Did you receive any support to follow these interests?
When I was involved in helping to set up the National Youth Council, we received funding from UNICEF to develop the 
youth empowerment strategy. Project Survival Pacific, through GET UP! Australia, funded my involvement at the 
Copenhagen meeting. I also got a lot of support in terms of developing the environment and climate change component 
of the Vanuatu Youth Empowerment Strategy through the climate change advisor, based at Live and Learn. I also had 
many discussions with the climate change experts of the Vanuatu Government in terms of getting a youth representative 
into the climate change committee as well as organizing a National Youth Climate Change Summit. Also, it pays to have a 
boss who trusts his staff’s judgements and plans – I couldn’t have asked for a better one.

Has your involvement helped guide your input into child-related policies?
I think if I was not involved with Live and Learn or COP15, I probably would not have pushed for climate change as an area 
of priority for children and young people in the Vanuatu Youth Empowerment Strategy. This is because up until 2009, I had 
no idea of the urgency for leaders to recognize climate change as an issue and to do something about it. Under the 
Vanuatu Youth Empowerment Strategy 2010–2019, we have eight thematic areas. We have already developed with 
partners the four policy drafts to address these areas for youth in training, employment and health. I would like the 
next youth-specific policy to be on environment and climate change. We already have these policies, we just 
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Box	4:	Donors	help	create	young	‘climate	champions’	(continued)

need to bring in a consultative youth perspective and engagement. Consultation shouldn’t be tokenistic; it should 
be informed and engaging. My plan is to get the youth network to come on board with the climate change 
committee. I see them as peer educators of climate change in the communities who are trained to educate 
everyone about adaptation and mitigation strategies. The National Youth Council has just developed its five-year 
strategic plan, which was largely guided by the Vanuatu Youth Empowerment Strategy and has mentioned the 
need to increase youth participation in matters concerning the environment. 

What do you think donor agencies can do to further support and create other young 
climate champions like yourself? 
I think donor agencies, especially those working in climate change, can do a lot just by identifying young people in 
strategic positions in society and supporting them in further training.
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Identifying the specific challenges from 
biophysical climate change risks is a complex 
task. The uncertainties in models of the natural 
environment mean that an adaptive 
management process is critical in exploring 
potential risks. As in many countries, children 
in the Pacific Island countries are typically not 
involved in decision-making; their well-being 
and future is directly related to what decisions 
their parents and other adults make and how 
aware they all are about climate change 
impacts on all facets of society. However, 
increasing awareness of climate change does 
not necessarily result in more action or 
preparedness if this is not simultaneously 
matched with increases in capacities and 
resources to adapt. 

The following recommendations highlight the 
opportunities for the inclusion and 
consideration of children in climate change 
adaptation.

Include children’s views 

Because many Pacific Island nations (and other 
least developed countries) use the UNFCCC 
National Adaptation Programme for Action 
framework, there is an opportunity to embed 
the consideration of children’s needs and 
rights into the process. NAPAs are intended to 
be developed through country-driven 
approaches and multiple actor collaboration – 
involving youth and children in this process 
will help ensure their contribution to the 
long-term development their country. The 
process should start with specific requirements 
for the inclusion of children and youth within 
the NAPA guidelines. This can be supported 
with donor-funding conditions (prescriptive 
proportions in meetings and summaries for 
children in all climate change reports). 

Involving youth and children in policy- and 
decision-making processes links with investing 
in capacity building among those who will be 
future leaders and actors. 

8.  Recommendations

Get the policies right  

Even with the best intentions, adaptation 
actions have the potential to cause negative 
impacts on the health and well-being of 
children. For example, even if relocation is 
required, impacts associated with dislocation 
are likely to emerge. Therefore, a balance 
needs to be forged between providing 
technological solutions for physical impacts 
and increasing the adaptive and coping 
capacities of individuals and communities who 
will be most affected by climate change (such 
as research to identify psychological pressure 
points associated with relocation, providing 
processes that maintain connections to land 
and culture once relocation is eminent and 
embedding guiding principles for assessing 
potential impacts that climate change policies 
may have on children). 

Adaptive management is needed to ensure 
that the policies impose no negative or only 
low-impact solutions. This can be achieved by 
building in indicators that include monitoring 
and evaluation systems to know when policies 
might need to change. Involving children in 
long-term shared visions of what the future 
should and could look like are also crucial to 
get the policies right. 

Teach sensitively 

Children are sensitive to discussions 
surrounding negative environmental impacts. 
Emphasis should be given in education 
programmes	to	avoid	‘doom	and	gloom’	
scenarios and instead provide children with 
information on positive options and how they 
can help. A balance between children’s 
psychological well-being and their right to 
information needs to be managed accordingly. 
This means being mindful of the possible 
psychological stresses created by frightful 
information regarding climate change impacts. 
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We also recommend incorporating active 
learning into children’s activities and adopting 
a learning-by-doing approach. For example, 
installing low-cost weather stations in a school 
or village may help foster children’s awareness 
of how the weather and climate affect them. 
They can also share and compare their climate 
data with other schools, including overseas 
interaction. 

Education about climate change for children 
needs to be country specific and use children’s 
own language, such as Bislama (and other 
local languages) in Vanuatu and Kiribati in 
Kiribati. Incorporating climate change with 
existing environmental awareness 
programmes, courses and workshops is an 
option that has been trialled in both countries. 
For instance, some NGOs have included 
climate change as part of their environmental 
awareness education programmes, and both 
the Kiribati and Vanuatu governments have 
conducted workshops integrating issues 
concerning the environment and climate 
adaptation. However, mainstreaming climate 
change rather than treating it as an isolated 
issue is essential, given the constrained 
resource base and issues these countries 
already face. 

Children also need to be given information that 
is in an easily understandable format. The 
majority of climate change reports are 
complex. For example, the IPCC reports are 
synthesized into a summary for policy-makers 
to ensure that the language suits that particular 
audience. If children’s roles in adaptation 
actions are to be recognized, it is important 
that climate change reports (IPCC documents, 
country NAPA reports, etc.) contain a 
‘summary	for	children’	component.	

Gather information

Reviewing climate science regularly is 
necessary for any robust decision- and policy-
making, particularly given the changing 
projections on sea level rise and extreme 
weather events. Collecting data also on non-
physical elements, such as the number of 
saline wells, erosion events leading to partial 
relocation of infrastructure and people, and the 

number of times children miss school because 
of extreme events, are important indicators for 
monitoring societal and environmental change. 
Communities can help document such data, 
which can also inform those actors responsible 
for making decisions and policies on climate 
adaptation and its funding at different scales of 
governance.   

That little has changed since the April 2010 
UNICEF (Urbano and Maclellan, 2010) study 
surely means that more emphasis should be 
given to this issue. It is also recommended that 
these studies should continue at regular 
intervals (at least every two years, preferably 
more frequently). The sentinel site monitoring 
being undertaken by UNICEF provides a 
unique opportunity to collate climate change-
relevant data; recommendations on how this 
can be expanded are presented in appendix III. 

Share information

Given that funding for climate adaptation has 
increased rapidly in the past few years in the 
Pacific, information sharing is critical among 
all stakeholder groups. Vanuatu and Kiribati 
should invest in information-sharing 
mechanisms between donors, NGOs, 
governments and other actors to both learn 
from successes and increase the deliverability 
of adaptation action on the ground. One option 
is to collate databases through which 
information would be widely accessible on the 
latest climate change science, climate-specific 
projects, funding arrangements and also 
different actors’ needs for collaboration. 
Simply knowing who does what, where, when 
and how will enable more efficient approaches 
within both countries. Identifying also what 
impacts these projects and programmes can 
have for children is essential to incorporate 
child-sensitive approaches. This could be done, 
for example, by establishing specific child-
focused indicators within projects and 
programmes. These could be used to collect 
and collate information on, for instance: 
•	 number	of	relocated	children	due	to	 
 environmental change (including flooding,  
 erosion, extreme events) 
•	 number	of	children	involved	in	and	accessing		
 benefits from food security projects 
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•	 number	of	children	accessing	new	water		
 infrastructure (including tanks, potable water) 
•	 number	of	children	involved	in	climate		 	
 adaptation activities in schools and groups
•	 number	or	proportion	of	children	included		
 in meetings for adaptation planning.

In addition to electronic means, collaborative 
workshops are needed to allow for the 
strengthening of networks and to disseminate 
the latest country-specific climate science to 
the different actors. Examples of useful 
collaborative workshops include sector-specific 
knowledge sharing (for instance, all health 
departments in each Pacific nation meet to 
share methods, research and challenges 
identified in managing health effects that 
climate change may have on children). 
Increased collaboration with the Pacific 
Climate Change Science Program (or similar 
organizations) is crucial for actors in both 
countries because it enables a regional 
network of climate change information and 
collaboration. 

Understand links between migration 
and food shortages

Investing in research, policies and 
programmes regarding the role of migration 
and food shortage will help identify push 
factors, that influence relocation strategies 
among the youth and children in the Pacific. 
Both Vanuatu and Kiribati have projects 
looking at climate change and food security 
issues, but these may not necessarily address 
the needs and vulnerabilities of children in 
particular. Given that many children in both 
countries relocate to urban centres for 
education and employment opportunities, it is 
important that donors, NGOs and public 
institutions specifically pay attention to how 
these groups are dealt with, what services are 
available and how the vulnerabilities specific 
to these groups may be exacerbated by 
climate change.  

Address the threats to children’s  
well-being 

In the Pacific, children encounter many threats 
to their health and well-being; for instance, lack 
of access to and availability of drinking water, 
lack of access to and opportunities for 
education, low household income and limited 
access to health facilities, to cite a few. Climate 
change impacts most likely will exacerbate 
these threats. Donors, NGOs and governments 
must consider their policies and programmes 
from a child-related perspective, particularly 
when forming climate adaptation responses. 
Investing, for instance, in increased drinking 
water availability and quality in schools, as the 
Kiribati Adaptation Project is doing, is 
important in delivering development and 
adaptation goals and has direct effects on 
children’s well-being. 

Align climate variability with adaptation 
policies

As this paper has explained, there is a 
correlation between the ENSO phenomenon 
and impacts on children (such as El Niño 
increasing dengue fever risks and La Niña 
increasing water security issues). Because it is 
possible to forecast the incidence of El Niño 
and La Niña, at least a few months ahead, an 
exploration of index-based adaptive responses 
should be explored.

These recommendations are summarized and 
associated with the relevant actors in table 12.



40 Climate Change Impacts on Children in the Pacific: Kiribati and Vanuatu

Table 12:  Summary of opportunities, by actor

Actor Opportunities for adaptive action and capacity building

Government •	 Embed	children’s	rights	into	all	climate	change	policies	and	planning
•	 Ensure	all	climate	change	policies	contain	a	‘summary	for	children’	chapter
•	 Undertake	sensitive	climate	change	education	campaigns
•	 Create	a	framework	for	assessing	climate	policies	against	the	impacts	on	the	rights	 

of children
•	 Undertake	studies	that	explore	the	impacts	of	relocation
•	 Identify	and	support	sentinel	sites	(in	conjunction	with	UNICEF)	for	early	indicators		of	

climate-related impacts
•	 Undertake	more	detailed	child-specific	risk	assessments	at	the	local	level

Children •	 Disseminate	information	about	climate	change	impacts	and	adaptation		(take	information	
learned at school and help increase awareness at home)

•	 Engage	in	soft	infrastructure	solutions	(such	as	mangrove	planting)
•	 Participate	in	the	planning	for	extreme	weather	and	climate	change	(included	 

in actor discussions)
•	 Use	active	learning	to	help	inform	about	climate	change	and	extreme	weather	(local	

weather stations)
•	 Share	their	stories	about	impacts	and	adaptation	actions	with	national	and	international	

audiences through the Internet and /or conferences
•	 Participate	in	creating	a	framework	for	‘summary	for	children’	chapters	–	including	advice	

on good information dissemination platforms (fact sheets, online, mobile phone, social 
media, school, theatre, etc.)

Development 
partners

•	 Ensure	that	all	projects	have	children’s	rights	embedded	into	the	objectives
•	 Include	a	‘summary	for	children’	(similar	to	summary	for	policy-makers)	in	all	 

project reports
•	 Work	with	countries	and	UN	agencies	to	develop	guiding	principles	for	consideration	of	

children in adaptation planning

UN agencies •	 Embed	considerations	for	children’s	rights	in	guidelines	for	the	National		United	Nations	
Framework Convention on Climate Change national action plans and any future 
adaptation mechanisms

•	 Create	an	IPCC	‘summary	for	children’	chapter	for	all	IPCC	reports	(similar	to	summary	for	
policy-makers)

•	 Create	a	framework	that	allows	for	the	evaluation	of	proposed	adaptation	actions	and	
projects to assess the potential impacts on the rights of children

•	 Undertake	child-specific	impact	analysis	for	adaptation	actions	and	guidelines
•	 Create	guidelines	for	the	‘summary	for	children’	and	‘summary	for	child	advocacy’
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There is little doubt that the Small Island 
Developing States are already and will 
continue to  face considerable challenges 
arising from human-induced climate change, 
with children at the forefront of these impacts. 
The degree of impacts from global warming on 
their nations will be determined by the rest of 
the international community’s ability and 
willingness to reduce greenhouse gas 
emissions. The Pacific SIDS are geographically 
and economically vulnerable to the impacts of 
climate change. 

Without the luxury of time, rapid adaptation is 
a necessity, which in turn increases the 
likelihood of unanticipated consequences. This 
paper has pointed out that although SIDS are 

9. Conclusion

undertaking adaptation planning with the best 
of intentions, some of the potential negative 
impacts may have been overlooked and 
require further investigation.

Although families are often constrained 
economically, the children of the Pacific Island 
nations have a wealth of cultural practices and 
close family networks that they can use in 
adaptation responses. However, for children to 
be a part of the solution, governments in the 
Pacific need to increase their commitment to 
include them. Donors and researchers can 
contribute by ensuring that children are 
considered in the project identification, 
implementation and information dissemination 
stages of climate change adaptation actions. 
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Appendices

Appendix I: CLIMsytems climate change modelling 

Vanuatu

Maximum seasonal temperature by 2050, change from baseline

Long-term normal daily averaged maximum temperature is presented here for Lamap. The 
warmest three-month period will be January to March. The spatial distribution of maximum 
temperature (over the baseline period from 1961 to 1990) in that period over the Vanuatu group 
is also presented. The inland areas will generally be cooler.

Spatial pattern of change (by 2050, A1FI-high, 21-GCM ensemble) (global average change is 2.70 °C):
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Thus the temperature increase for January to March will be between 1.6 and 2.2 °C (by 2050, 
A1FI-high) compared with the 1990 baseline. 

Minimum and maximum seasonal precipitation by 2050, change from baseline

Long-term normal monthly total precipitation (over baseline period 1961–1990) is presented here 
for Lamap. The wettest period will be January to March. The spatial distribution of precipitation 
in that period over the Vanuatu group is also presented: 
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Spatial change pattern for the wet months (2050, A1FI-high, 21-GCM ensemble):

The total precipitation over the wet season will change (by 2050, A1FI-high) between -8 and +16 
per cent (compared with the 1990 baseline), with the most likely change between 0 and 8 per cent.

The driest period in Lamap is July through September:
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Spatial change pattern for the dry months (2050, A1FI-high, 21-GCM ensemble):

The change in precipitation in the dry season has a wider uncertainty: between -20 per cent and 
+20 per cent (compared with the 1990 baseline), with the most likely change between -4 and +4 
per cent.
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Extreme temperatures (three-day average) current and by 2050

Current and climate changed (2050, 21-GCM ensemble, A1FI-high) distribution of the maximum 
temperature averaged over a three-day consecutive period for Lamap:
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The current most extreme temperature of 33.4°C, averaged over three consecutive days, occurs 
once in every 39 years. Under climate change, this will increase (by 2050, under A1FI-high) to  
between 35°C and 35.3°C, with the same return period. The current high of 33.4°C will occur 
every two years by 2050.
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Extreme high (three-day total) and low (30-day total) precipitation current and by 2050

Distribution of the three-day total high precipitation under current and climate changed (2050, 
12-GCM ensemble, A1FI-high) conditions:
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The current three-day high precipitation is 716 millimetres, occurring once every 168 years. 
Under climate change (2050, A1FI-high), the return period will shorten to between 51 and 87 
years, with the most likely return period of 72 years. For a given return period of 20 years, the 
current extreme value of 425 millimetres (over three consecutive days) will increase to between 
504 and 556 millimetres, with the most likely value of 515 millimetres.

Distribution of the 30-day total low precipitation under current and climate changed  
(2050, 21-GCM ensemble, A1FI-high) conditions:



51Climate Change Impacts on Children in the Pacific: Kiribati and Vanuatu



52 Climate Change Impacts on Children in the Pacific: Kiribati and Vanuatu

Kiribati (Tarawa and Kiritimati)

Maximum seasonal temperature by 2050, change from baseline

Long-term normal daily averaged maximum temperature is presented below (for Tarawa (top) 
and Kiritimati (bottom)). The warmest three-month period will be September through November 
(Tarawa) and May through July (Kiritimati). The spatial distribution for Tarawa of the baseline 
maximum temperature (1961–1990) in that period is also presented. For Kiritimati, there is no 
baseline maximum temperature available. Kiritimati will have slightly lower (1.2°C) maximum 
temperatures than Tarawa.

Spatial pattern of change (by 2050, A1FI-high, 21-GCM ensemble) (global average change is  
2.7°C): Thus the temperature increase for the warmest period will be between 1.8 and 2.5°C  
(by 2050, A1FI-high) compared with the 1990 baseline, with the 75th percentile for Kirimati at  
0.2-0.3 °C higher than Tarawa.
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Minimum and maximum seasonal precipitation by 2050, change from baseline

Long-term normal monthly total precipitation is presented for Tarawa (for Kiribati there is no 
sufficient precipitation data). The wettest period will be December through February. The spatial 
distribution of precipitation (over the baseline period 1961–1990) in that period is also presented 
(for Tarawa (top) and Kirimati (bottom)). 
 

Spatial change pattern for the wet months (2050, A1FI-high, 21-GCM ensemble): The total 
precipitation over the wet season will change (by 2050, A1FI-high) between -5 and +75 per cent 
(compared with the 1990 baseline), with the median value between 25 and 35 per cent for both  
islands. The 75th percentile increase for Kirimati is relatively higher (as it is drier) than for Tarawa.
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The driest period (as shown for Tarawa) will be September through November: In the driest  
period, Kirimati will only receive one quarter to one third of the rain that Tarawa will receive.

Spatial change pattern for the dry months (2050, A1FI-high, 21-GCM ensemble): The change in 
precipitation in the dry season can lead to even drier conditions in Kiritimati (<25 per cent 
probability). The most likely outcome for both islands will be to get less dry, more for Tarawa 
(40–50 per cent wetter) than for Kiritimati (10–20 per cent wetter).
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Extreme temperatures (three-day average) current and by 2050

Current and climate changed (2050, 21-GCM ensemble, A1FI-high) distribution of the maximum 
temperature, averaged over a three-day consecutive period for Tarawa:
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Extreme high (three-day total) and low (30-day total) precipitation current and by 2050

Distribution of the three-day total high precipitation under current and climate changed (2050, 
12-GCM ensemble, A1FI-high) conditions, for Tarawa, (observations starting in 1973):



58 Climate Change Impacts on Children in the Pacific: Kiribati and Vanuatu



59Climate Change Impacts on Children in the Pacific: Kiribati and Vanuatu

Table A1: Vanuatu workshop, Wan Smolbag Theatre Group (15 participants)

Impacts Results Solutions Emotions and drawings

Sea level rise •	 Affects	coastal	areas

•	 Harms	coastal	
development

•	 Tsunamis

•	 Drowns	islands

•	 Requires	relocation

•	 Limits	space	for	
habitation

•	 Harms	marine	resources	
and life

•	 Stop	greenhouse	gas	
pollution

•	 Build	rock	walls

•	 Stop	cutting	trees

•	 Stop	digging	sand	from	 
the beach

•	 Plant	trees	

•	 Move	to	higher	ground	

•	 Trees	falling	into	ocean	

•	 Homes	protected	by	
rock walls

•	 Houses	moved	on	top	
of hills 

More sickness •	 Increases	diseases	
(malaria)

•	 Mosquito	spray	

•	 Mosquito	nets

•	 Keep	the	area	tidy	around	
the house  

•	 Mosquitoes	living	in	
water tanks 

•	 People	sweeping	 
their yards 

Hot 
temperature

•	 Increases	bushfires	

•	 Impacts	on	soil	quality

•	 Slows	growth	of	trees	

•	 Decreases	access	to	
water for animals  
and humans

•	 Swim	in	the	river	to	 
cool down

•	 Plant	trees	for	shade

•	 Drink	cold	water

•	 Sleep	in	the	shed	(for	breeze)

•	 “The	ground	is	no	
good, trees will not 
grow, and our animals 
will die because of lack 
of water.”

Appendix II: Summary of workshop findings
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Table A2: Malapoa College high school assignment (30 participants)

Impacts Solutions Emotions 

•	 Sea	level	rise

•	 Unusual	weather	changes,	temperature	
changes, more tropical cyclones, more rainfall 
and more extreme temperatures 

•	 Sea	temperature	increase,	causing	death	of	
corals

•	 Drowning	of	coral	atolls/coastal	erosion	

•	 Land	slides	

•	 Flooding

•	 Droughts	

•	 Tsunamis

•	 Low	soil	fertility	and	low	production	of	
agriculture 

•	 Crops	harvested	at	abnormal	times/months	

•	 Change	of	colour	of	the	surrounding	
environment from dark to light green

•	 Increased	amount	of	CO2 into the atmosphere

•	 Disorder	of	seasons

•	 Coral	bleaching

•	 New	sickness	and	diseases,	including	increase	
in malaria 

•	 Pollution

•	 Use	renewable	energy	sources	

•	 Plant	trees	along	the	coast	to	reduce	
erosion 

•	 Plant	more	trees	and	discourage	
deforestation

•	 Reduce	pollution	of	the	land,	sea	and	
air 

•	 Reduce	or	slow	down	
industrialization for less CO2 

•	 Use	less	of	natural	resources,	i.e.	
limit deforestation 

•	 Have	more	laws	to	control	the	
amount of harmful gases being 
released into the environment 

•	 Reduce	burning	of	plastic	or	other	
chemical substances that causes air 
pollution 

•	 Give	awareness	about	climate	
change

•	 Reforestation	when	bushes	are	being	
cleared away

•	 Coral	planting	

•	 “Although	
we cannot 
stop 
climate 
change, 
we can still 
slow down 
its effects.” 
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Table A3: Kiribati school workshop (10 participants)

Impacts Results Solutions Emotions and drawings

Sea level 
rise

•	 Loss	of	important	trees

•	 Flooding	of	giant	taro	pits

•	 Loss	of	houses

•	 Trees	die

•	 Increase	the	use	of	
public transport

•	 Save	energy

•	 Reduce	CO2

•	 “It	affects	us	and	everyone,	and	
people are uncomfortable with 
these changes.”

•	 Sad	people	with	their	houses	
and taro pits flooded

Erosion •	 Erosion	threatens	homes	
and gardens

•	 Planting	mangroves	(as	
in Tanaea)

•	 Build	sea	walls	(as	in	
Bwairiki-Naninkaai)

•	 “There	is	no	way	we	can	live	
because land of ours that we 
are going to build our gardens, 
it’s gone… land is washed away 
by waves and we do not have 
enough space for everyone to 
live.”

Heavy 
rain 

•	 Flooding	of	houses	and	
land

•	 Build	higher	houses	
to prevent the water 
coming in

•	 We	must	prepare	
ourselves for flood

•	 “It	causes	trouble,	it	makes	us	
lose our food, land and things.”

•	 People	drowning	in	waters	and	
asking for help

High 
tides 

•	 Small	islands	disappear

•	 Pollution	causes	
weakening of ozone layer 
and increases high tides

•	 Avoid	burning	rubbish

•	 Use	rubbish	as	fertilizer

•	 Reduce	smoke	from	
transport that affects 
the ozone layer

•	 Strengthen	the	ozone	
layer

•	 “Because	our	islands	are	so	
small, we need solutions so 
that our islands will never 
disappear.”

Drought •	 No	rain

•	 Saltwater	intrusion	in	
wells

•	 Less	available	drinking	
water

•	 Plants	die

•	 Save	water	and	install	
water tanks

•	 Save	food	before	
drought (breadfruit)

•	 “Heat	makes	us	feel	
uncomfortable.” 

•	 “The	plants	we	get	our	food	
from will die without water.” 

•	 Sad	people	sitting	at	home	
without water
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Appendix III: Sentinel sites and climate change 

The sentinel monitoring programme is a United Nations Joint effort spearheaded by UNICEF to strengthen data 
coordination capacity across ministries to collect real-time data and information and to enhance the evidence-
based advocacy and policy-making process to better protect the most vulnerable in the Pacific Island countries. 
This initiative provides the real-time data and voices from the most disadvantaged communities in selected 
most-vulnerable countries (UNICEF, 2011).

The sentinel site programme is still in the embryonic stages of development. In Vanuatu, sentinel sites have been 
established in Ohlen Freswin, Fanafo, Sulphur Bay, Hog Harbor and Lounelapen. In Kiribati, the sites are located 
at Batio, Bairiki and Abaiang. 

The sentinel monitoring programme provides a unique opportunity for UNICEF to identify early on indicators of 
climate stress on children and to provide insight on how associated policies may affect children. For the sites to 
be an effective tool for climate change-related issues, UNICEF should consider the following recommendations 
in surveys:

ECE4	–	include	‘natural	disaster	or	extreme	weather’	as	a	reason	for	non-school	attendance,	such	as	high	waves	
and storm (including days off to help clean up post disaster). Rationale: This will help identify potential impacts 
that climate change is having on children’s education. It also has the potential to be an indicator for discussions 
about children’s awareness of disasters. 

WS1 or WS2 – include a question that asks about the number of times the water is too salty to drink (if water 
comes from a well). Rationale: Climate change is likely to increase saline intrusion into many wells and over-
effective pumps (adaptation actions) can also lead to rapid saline intrusion. 

It would be beneficial to add another section on disaster management and climate change; for example, in DM1, 
a question can enquire about the subject’s recent experience of any of the following:
•	 waves	coming	into	the	village	or	homes
•	 severe	storms	or	cyclones
•	 heat	wave	events.

This	could	also	open	up	the	possibility	for	a	discussion	on	disaster	risk	reduction	protocols;	for	example,	‘went	to	
the church or school for shelter’. Learning of any awareness of prior warning to the extreme events is likely to 
help future disaster communication programmes. Questions should explore what types of communication they 
received (such as announcements through the mobile phone, radio, school, church or government policies or 
from friends, etc).

As well as the surveys, regular quantitative data collection on water quality would also be beneficial (such as 
household ambient temperature and well water saltiness). UNICEF may wish to consider establishing basic 
weather stations at each of the sites. This serves a dual purpose of collection climate data and giving children at 
the sentinel site the responsibility of looking after the equipment, recording data and learning about weather and 
climate. 

Given	the	expected	focus	on	a	‘safer	islands’	policy,	UNICEF	may	want	to	consider	a	sentinel	site	that	is	not	likely	
to receive any adaptation action. Over time, this will allow for a better understanding of how any triage 
adaptation planning will have on communities left out of the programme. 
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