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This publication is the second in the series of Best Practices Report developed in collaboration 
by the Pacific Centre for Environment and Sustainable Development (PaCE-SD) of The 
University of the South Pacific and the European Union (EU) and the United States 
Agency for International Development (USAID). The Food Security Best Practices for the 
Pacific report is another landmark for PaCE-SD. This document is a result of combined 
efforts to generate practical knowledge and evidence-based solutions on how to overcome 
the challenges of food security in the Pacific.

The publication comes at a critical cross-roads. The Millennium Development Goals that 
begun in 2000 closed at end of 2015. Moves for the United Nations post 2015 development 
agenda began in 2014 with the ‘Sustainable Development Goals’ which were adopted in 
September 2015. The relevant Sustainable Development Goal for food security is Goal 2- 
“End hunger, achieve food security and improved nutrition and promote sustainable 
agriculture ”. (Source: https://sustainabledevelopment.un.org/focussdgs.html.accessed on 
2/12/15).

Pacific Countries may consider using the interventions that they think are relevant and 
important for building their resilience on areas of food security. 

Professor Elisabeth Holland
Director, Pacific Centre for 
Environment & Sustainable Development.
The University of the South Pacific     

Note from the Director
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This report presents selected good practices and techniques that may contribute to 
improving food security and building community resilience to the impacts of climate change 
and other factors on agriculture, livestock, fisheries and aquaculture, forestry, and natural 
resources in the Pacific region. The objective of this report is to provide a summary of best 
practices that can improve people’s livelihoods for policy-makers, teachers, researchers, and 
communities. It is non-prescriptive as food security is complex and multi-dimensional. All 
countries in the Pacific experience different levels of food security issues so solutions to 
their challenges are not the same. The intent is to cover a wide range of food security issues, 
best practices, techniques, and methods so that each country may choose relevant 
interventions which suit their needs.

The report highlights the importance of the traditional knowledge held by early Pacific 
settlers. It considers the importance of links between food, water and energy, and defines 
food security as ‘having the social, economic and physical access to nutritious and safe food 
at all times leading to healthy life’. The report highlights that there is more involved with food 
security than the problem of hunger. There are diseases such as non-communicable diseases 
(NCD) and HIV/AIDS, and vitamin and mineral deficiencies (VMD) and malnutrition issues 
that affect food security. The challenges highlighted include growing populations, changing 
diets, price increases, and local foods being affected by environmental and climatic factors.

The links between global, regional and national instruments and frameworks are all part of 
providing an enabling environment for food security. At the global level, FAO summarises 
the important global themes as: the right to food; nutrition; poverty; resilience; social 
protection; climate change; biodiversity; energy; fisheries; forestry; land and soil; sustainable 
agriculture; tenure rights; and water.  

In the Pacific, the regional framework highlights seven important themes: 

1. building national and regional partnerships to address challenges of food security;
2. developing effective legal instruments that ensure food control systems are in place;
3. having access, availability, stability and uses of locally produced food; 
4. the consideration of infants and vulnerable groups by all actors; 
5. provision of good information for making informed decisions; 
6. provision of good food indicators for effective monitoring and evaluation; and
7. addressing several cross-cutting areas in appropriate and practical ways. 

At the national level, most countries have legal frameworks in place that have links to food 
security but few countries have developed food security policies. The need to incorporate 
DRR in policy-making is highlighted.

Executive Summary
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The report provides background on the use of different tools and methods relating to food 
security for assessment and monitoring purposes. These tools or methods are options  that   
policy-makers may choose to adopt or modify as relevant to their needs. These include 
vulnerability guidelines (CFSVG); emergency food security analysis; indicators of food 
security; crop models; participatory models and Geographic Information Systems (GIS).

Case studies are presented on project and programme interventions that build adaptive 
capacity and community resilience in terms of food security that have positive effects on 
health and livelihoods. These include the Safe Food Awareness Campaign; tracking 
progress in maternal and child survival; improving child nutrition; the ‘Towards A Food 
Secured Pacific Strategy’; a mixed gardening project in Kiribati; restoring sustainable live-
lihoods and seaweed farming in Fiji; traditional crops and sponge culture in the Federated 
States of Micronesia (FSM); revival of ‘sup sup’ gardens and aquaculture in the Solomon 
Islands; community-based fisheries management in Tonga; and pearl oyster farming in the 
Republic of the Marshall Islands (RMI).

Case studies on food security adaptation and mitigation interventions are given including: 
the use of traditional knowledge; improving drainage and farming of climate resilient crops; 
‘ridge to reef management’, and seed banks in Fiji; adaptation to drought; best performing 
crops - sweet potato and taro in FSM; developing a nursery of drought-tolerant crop seeds 
in PNG; testing taro for salt tolerance and piloting aquaculture for mangrove crabs in Palau; 
introducing drought resilient varieties of cassava and sweet potato and fish pond farming 
in Vanuatu; agroforestry in Vanuatu, Tonga and Solomon Islands; and ‘keyhole’ gardening in 
Timor-Leste.  Examples of mitigation measures include: REDD+ in Fiji; agroforestry in the 
Pacific; trees for protection and shelter in Kiribati; sustainable fishing schemes; climate proofing 
fisheries assets; demersal fish management, pond aquaculture, and post-harvest processing; 
protecting fish stocks, habitats and breeding grounds; promoting ecosystem based man-
agement; and improving soil health and minimising polluted runoff.
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This Food Security Best Practice Report identifies some of the best practices and approaches 
for Pacific communities to improve food security effectively and efficiently. The main objective 
is to provide a ‘one stop shop’ listing of best practices for improving food security systems 
in our communities for decision-makers whether they are working for communities, 
NGOs, governments, regional organisations or development partners. It provides readers 
with background information on the importance of food security policies and action plans, 
and especially on their efficient and effective implementation. It is also a listing of some of 
the most effective activities that are being carried out in order to improve communities’ 
food security status. 

This Best Practice Report is divided into five main chapters:

• Chapter 1 focuses on the current status of food security and introduces the report;

• Chapter 2 provides an overview of food security governance and policies both at the 
regional and national levels;

• Chapter 3 discusses several tools used at the government and community levels to as-
sess food security systems;

• Chapter 4 summarises selected case studies of community best practices focusing on 
improving health and livelihood aspects of food security; and

• Chapter 5 summarises selected case studies of community best practices focusing on 
climate change adaptation and mitigation in the context of improving food security sys-
tems.

We anticipate that with more new innovative best practices our communities will continue 
to address food security issues in the Pacific region. This is a living document and it will 
be revised regularly to include new best practices and more case studies from our various 
communities to improve food security at household, local, national and regional levels and 
hopefully across the world. 

Introduction
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1.1 Anticipating the Risks and Taking Action!

There are many stories of resilience in Pacific Island Countries (PICs). Good examples are the stories 
of how our ancestors migrated thousands of miles to what we now called home. In these fascinating 
stories, one very important lesson stands out: anticipating risks and acting accordingly to reduce them 
is the key to resilience.  

Our forefathers anticipated rough journeys across the world’s greatest ocean; they faced strong cur-
rents, storms and high seas. They responded by building seaworthy canoes that rolled with the currents 
and swells, withstood large waves and survived strong winds. They were equipped with seafaring skills 
that enabled them to navigate using the stars, swells, currents, and wind. They anticipated long journeys 
and they responded by preparing coconuts and storing water in the hulls of their canoes.  They learned 
to preserve foods and process them by sun-drying and salting and even packed them properly to main-
tain their safe eating quality during the long journeys. They anticipated landing either to settle or to use 
as a transit point as they continued to explore the Pacific Ocean. They responded by taking planting 
materials of important food crops, fibrous plants and animals that were important for sustainable food 
security and livelihoods. They took with them the knowledge of cultivation and domestication, harvest-
ing, processing, cooking and consumption of foods. This short story emphasises the significance of tra-
ditional knowledge, networking, systems and people of the Pacific. They were people of faith, courage, 
wisdom, and, most importantly, foresight and action.  

1.2 Brief Background

Pacific Island Countries and Territories (PICTs) correspond to 22 Large Ocean States and Territories with 
a combined Exclusive Economic Zone (EEZ) of more than 27 million square kilometres (Figure 1). The 
land mass of the islands ranges from high volcanic islands such as Papua New Guinea (PNG), Solomon 
Islands, and Fiji to medium raised islands such as Niue, Nauru and Tonga to very small low-lying atoll 
islands such as Kiribati and Tuvalu. PICTs have some of the smallest countries in the world in terms of 
land mass as well as population (SPREP, 2012). The three main ethnic groups (Melanesia, Polynesia, Mi-
cronesia) have a variety of high islands and low atolls. Population growth in several PICTs is among the 
highest in the world (more than 2% per annum) (Asian Development Bank [ADB], 2011). 

Chapter 1: Establishing the Context
By Viliamu Iese, Luke Paeniu and Siu I Fanga Pouvalu
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Figure 1:  Pacific Island Countries and Territories (PICTs)  including EEZs

Rapid urbanisation along with increasing import of low quality food is causing the worlds’ highest rates 
of NCDs (UNICEF Pacific, 2011). Atolls have limited land for agricultural production and are intensely 
vulnerable to variation in supply and cost of imported foods (Bell & Taylor, 2015; Wairiu et al., 2012). 

Across the Pacific Islands region, average annual growth in real gross domestic product (GDP) has been 
generally increasing since 2005, driven mainly by growth in PNG and Timor-Leste (ADB, 2011). The 
growth rate of real GDP was negative in more than half of the PICs in 2009, but in 2010 became positive 
in all the countries except Tonga. Growth rate of GDP per capita across the region averaged 3.2% in 
2010, slightly lower than the 3.4% posted in 2007 and 2008 (ADB, 2011).

The economies of PICs consist of both subsistence and cash economies.  Subsistence economies dom-
inate, with more than 70% of the population living on their traditional lands, growing food crops, and 
harvesting forest and marine resources for consumption, and exchange as gifts (Wairiu, et al., 2012). 
Cash economies are quickly expanding however, as rural villagers strive to earn income for children’s 
education, transport, and other household needs.  The narrow economic base and small markets in PICs 
are only favourable to the development of a few ‘niche’ commodities such as coffee, cocoa, shells, 
and handicrafts, or by granting logging companies access to their timber (SPREP, 2012). 

Commodity exports of PICs are the main sources of revenue used to purchase basic items, including 
imported food. This helps to explain why exports declineded over time. Regionally, most PICs develop 
and export the same commodities, limiting inter-island trade; and internationally, market access, quality 
assurance, inconsistency of supply, transport, and deteriorating infrastructure, including postharvest, 
are some of the many challenges faced by PICTs. The majority of exports are based on natural resources: 
agricultural (e.g. copra, coconut oil, cocoa, fruit, and kava), marine (e.g. fish, bêche-de-mer, pearls, and 
seaweed), forestry (timber), and mining (gold, phosphate). Tourism is one of the fastest growing foreign 
exchange earners and a source of employment for many (ADB, 2011 and Bell & Taylor, 2015).
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1.3 Pacific Island Countries 
 Food Sources

1.3.1 Agriculture
Most Pacific Island populations depend on tradi-
tional crops for food, either from local farms or 
bought from markets.  Some PICs, in particular the 
larger islands, have embraced commercial crop 
and livestock production since the late 1970s (FAO 
(2008). In some PICs, large-scale deforestation is 
occurring to enable monoculture crop production 
aimed solely at earning foreign exchange. As a 
result, prices of locally produced crops are high-
er compared to imported goods such as rice and 
flour (UNICEF Pacific, 2011). Many urban popula-
tions are now dependent on foreign imports for 
their daily sustenance. According to a study by 
Iese et al. (2014) in the Solomon Islands, and Fiji, 
the majority of rural people still depend on subsis-
tence food production and fisheries. A multitude 
of cultivated plants such as yam (Dioscorea spp.), 
taro (Colocasia esculenta), sweet potato (Ipomoea 
batata), banana (Musa spp.) and watermelon (Ci-
trullus lanatus) are still part of staple diets.  People 
raise livestock such as chickens, pigs, and cattle not 
only for local consumption but also for sale and 
exchange during cultural ceremonies (SPC  2014).

1.3.2 Fisheries
Per capita consumption of fish in PICTs is very 
high by global standards, with an average of 70kg 
of fish consumed per person per year in the ear-
ly 1990s (FAO, 2008). Fish exports account for as 
much as 73% of the total exports of some coun-
tries (Barnett, 2007).  In 1998, the landed value 
of tuna fisheries from PICTs’ waters was US$1.9 
billion (Gillett, 2002) indicating the economic sig-
nificance of fisheries to national economies and 
subsequently their food security. At the household 
level, in countries such as Samoa and low-lying 
atolls, coastal fisheries are crucial sources of pro-
tein and income.  The Melanesian countries Solo-
mon Islands, Fiji, and Vanuatu rely on freshwater 
fish to supplement their diet (Bell & Taylor, 2015).

1.3.3 Forestry
In addition to the ecological functions of forests, 
they are also sources for food, income, medicine, 
fuel and building materials and, therefore, are 
linked to the overall food security of communities 
near these “biological warehouses”. Wild harvest 
of edible nuts, fruits, ferns, plants and meat from 
the forests are a significant source of food for Pa-
cific Island people.  In a region where the delivery 
of medical services is often limited by physical iso-
lation and affordability, traditional medicines from 
the forest are often heavily relied on for treat-
ment. Forest products are also very important as 
food reserves during and after disasters (SPREP, 
2012; SPC, 2014). 

1.3.4 Processed food
There is a worrying trend throughout the Pacific 
today of the demand for food being increasingly 
met by imports (UNICEF Pacific, 2011). Basic staples 
such as rice and wheat for flour are key substitutes 
for traditional foods that are now part and parcel 
of a Pacific islander’s daily diet. Canned meats are 
widely consumed by islanders in urban and rural 
areas. According to Wairiu et al., 2012 and the SPC 
(2015), rural communities in Fiji, Vanuatu and 
Solomon Islands buy about 50-60% of their daily 
diet from local shops.  

1.3.5 Safe water
PICTs access water from groundwater, surface water, 
rain, desalinated seawater, and imported bottled 
water. They often have abundant water but there 
are times when water supplies become limit-
ed. They often face the risk of extreme weather 
events like droughts and flooding. Climate variabil-
ity caused by El Niño Southern Oscillation (ENSO) 
may create or enhance these risks.  Safe drinking 
water is often compromised by other competing 
usages such as demand for cooling power plants 
and irrigation of agriculture. Climate change is 
exacerbating water scarcity. The need to avoid, 
mitigate and prepare for disasters in building re-
silience in terms of water security is an important 
element for food security (FAO, 2010).
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1.4 Water-Energy-Food Web

Food, fresh water and energy are all essential to 
sustaining life on Earth (Adnan, 2013). More of-
ten than not policy-makers tend to focus on one 
separately from the others. According to Hanton 
et al. (2013), the three are interconnected; they 
impact on ecosystems and natural resources, and 
it is no longer feasible to treat food security in 
isolation. Globally, food production is the largest 
user of water (Adnan, 2013) and is regarded as a 
“pre-requisite for plant growth” (Gerbens-Leenes 
and Nonhebel, 2004). Agriculture accounts for 
70% of water use (WWAP, 2012).  Energy and wa-
ter are needed to grow food (Hanton et al., 2013).  
Energy is required to transport and fertilise crops, 
and food production and supply demand are de-
pendent on energy (Adnan, 2013). Crops are now 
being used for biofuels (Karp and Richter, 2011).  
Energy is needed to transport food within and 
across the Pacific Ocean. It is becoming increasing-
ly important to integrate food, energy and water 

in any intervention as global food production, the 
carbon energy cycle and global water cycle and cli-
mate change are highly inter-dependent (Adnan, 
2013, Bizikova et al., 2013). Food security, energy 
security and water security can all be improved if 
properly addressed together.

1.5 What is Food Security?

There have been several attempts from different 
perspectives to define food security (Hughes, 
2010). According to FAO (2008) food security ex-
ists when all people, at all times, have physical, 
social and economic access to sufficient, safe and 
nutritious food which meets their dietary needs 
and food preferences for an active and healthy 
life. At the household level, it is the application of 
the same concept but to all individuals in a house-
hold (Figure 2). 
 

FOOD SECURITY

Food Availability

Refers to “Sufficient” 
amount of food that is 
present in a country/
area through local food 
production and import 
or food aid.

Food Access

Refers to “physical 
social and economic 
access” to acquire ad-
equate amount of food 
consistently through 
production, purchases, 
barter and borrowings.

Food Utilisation

Refers to “safe and 
nutritious food which 
meets dietary needs for 
an active and healthy 
life” 

Food Stability

Refers to “at all times” 
in definition and 
applies to all  3 
dimensions.

Enabling Environment - Policies, Plans, Legisation and Good Governance

Figure 2: Components of the Food Security Model (Modified from SPC, 2015)
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Food security is a major health and development concern in the Pacific. It is a complicated challenge 
but not impossible to address. Food security is multi-dimensional, taking into account: food availability 
(sufficient quantity, appropriate quality), access (adequate resources for acquiring appropriate foods for a 
nutritious diet), stability (no risk of losing access to food as a consequence of events such as economic 
or climatic crisis) and utilization (essential non-food factors such as clean water, sanitation and health 
care).  Access to sufficient, safe and nutritious food depends on a number of factors such as the 
availability and accessibility of healthy food, and the use and health impact of food. These factors are in 
turn influenced by the multiple sectors, groups and environments that affect food supply and demand.  
Today, food security is also a function of the social ‘safety net’ as well as the market economy (Figure 3). 
 

Figure 3:  Determinants of food security (Source: SPC, 2015)

1.6 I am ‘over food secure’: The myth

Most communities visited by the Food Security Working Group during consultations and trainings said 
“Who says I am food insecure?  Actually I am over food secure”. In the Pacific food is a sensitive subject. 
Like poverty, it has to be addressed with caution and with cultural and religious sensitivity. Most people 
in the Pacific view food in terms of quantity rather than quality. A common perception is that the food 
is delicious if a person’s ‘plate is empty’ or they go for ‘a second or third round’ to fill up. As long as they 
have ‘cassava, tea, or tinned fish’ then their stomach is happy. These perceptions are very important 
to understand in order to explain the concepts of “hidden hunger” and food security indicators. The 
link between Pacific Islanders’ “common diet” and increasing incidence of NCDs must be strongly em-
phasised. According to Mr Iese, there are no Pacific islanders dying from starvation but there are many 
dying from lack of nutrients (malnutrition) or over consumption of one or two nutrients. 

Traditionally, strengthening food security has been a response to starvation, poverty and hunger and 
focused primarily on the development of sustainable food supplies that provided enough quantities of 
appropriate foods for at-risk populations (Hughes, 2010). This assumes that consumption of enough 
calories provides necessary protein but does not guarantee adequate intake of micronutrients.  
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Wasting’ (low weight for height) is probably the most accurate indicator of acute hunger. However, 
‘underweight’ (low weight for age) is most commonly used to assess acute hunger. Measures of under-
weight are less accurate because they can also include stunted children (low height for age). Hidden 
hunger exists in the Pacific and it is sometimes used as a term for VMD because these deficiencies can 
exist in the absence of hunger and protein-calorie malnutrition. ‘Underweight’ is used as an indicator 
of extreme hunger in the Millennium Development Goals (MDGs). MDG 1 is to reduce poverty and 
hunger by half by 2015. In 2015 the Sustainable Development Goals (SDGs) were adopted including 
SDG2 “End hunger, achieve food security and improved nutrition and promote sustainable agriculture” 
(source: https://sustainabledevelopment.un.org/focussdgs.html. accessed on 2/12/15). ‘Stunting’ is an 
indicator of long-term under-nutrition. Stunting can also be due to micronutrient malnutrition or VMD. 
Taking the crude average of ‘underweight’ and ‘wasting’ for all PICs, between 6.5% and 11.4% of chil-
dren do not receive enough nutritious food and thus suffer from hunger (Hughes, 2010). Indicators such 
as incidence of disease (e.g. NCDs) and deficiencies (e.g. VMD) can also be used to assess hardship and 
vulnerability. 

1.7 Present State of Pacific Food Security
 (Summary from SPC, 2011)

1.7.1 Food production – the sufficient food security pillar

 • Per capita food production has been falling in nearly all PICs over the past decade, 
    even in countries with little population growth.

 • Agricultural crop production is important in most PICTs, especially in Melanesia, 
    including Timor-Leste, where it is the main source of employment. It is also important 
    in the larger Polynesian countries (Samoa and Tonga), and moderately important in the 
    Cook Islands, Kiribati, FSM and Tuvalu. Agriculture’s contribution to economic output is 
    limited in RMI and Niue and insignificant in Nauru and Palau.

 • Livestock production has been steadily increasing since the 1960s in nearly all countries, 
    especially in poultry and eggs.

 • Fisheries production has increased across the region in recent years, but only in offshore 
    fisheries mainly targeting tuna; this sector is dominated by foreign-owned fleets. 
    Production for local consumption from coastal or inshore fisheries has not increased in 
    the past decade.

1.7.2 Food consumption – the availability food security pillar

 • Traditional Pacific diets are based on starchy root crops supplemented by coconut, fish 
    and sometimes livestock products. Traditional foods are being replaced by imported 
    foods (most notably in urban areas) particularly white rice, refined flour and processed 
    (usually tinned) meats and fish, which have become popular due to dietary preferences 
    and ease of storage and preparation, even though they are sometimes more expensive.
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 • Dependence on imported foods varies widely between commodities as well as 
    between and within countries.

 • Fresh fish remains the major source of protein in the Pacific diet, although recent 
    years have seen a significant increase in the proportion of meat-based protein in 
    nearly all PICs.

1.7.3 Health and nutrition – the safe and nutritious and 
 utilisation food security pillars

 • The proportion of adults at risk of NCDs, associated with the increased consumption 
    of imported foods and less active lifestyles, is high across the region and highest 
    (60–80%) in the atoll states, mainly in urban areas. Obesity rates are amongst the 
    highest in the world. The resulting increase in NCDs is straining national health services.

 • Under-nutrition is common among urban infants and young children in some PICs, 
    Timor-Leste (nearly 50%) and PNG (25%) having the highest proportion of underweight 
    children in the region.

 • Deficiencies in iron, iodine and vitamin A are widespread.

 • Poor living conditions related to increasing urban poverty (e.g. lack of water and 
    sanitation and food safety issues) affect proper utilisation of food in households.

1.7.4 Markets and trade – the stability food security pillar

 • Variable inflation rates, poor economic growth, negative trade balances, global food 
    price rises, and increasing household dependence on commercial markets affect 
    almost all PICs and have added to food vulnerability risks.

 • National food vulnerability ranges from ‘very low’ in the bigger Melanesian countries 
    with a large agricultural base to ‘extremely high’ in some atoll states. Populations in rural 
    areas that are less dependent on imported foods have lower vulnerability.

1.7.5 Environmental sustainability – associated with the 
 stability food security pillar

 • Traditional food systems, supported by controls and prohibitions associated with 
    customary land tenure, have generally been environmentally sustainable.  However, 
    these traditional practices are declining in both terrestrial and aquatic ecosystems 
    management.

 • These systems have been partly replaced by more modern food production systems that 
    have reduced crop, tree and livestock diversity and led to introductions of new species, 
    some of which have dramatically changed the landscapes in many countries.
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 • Environmental degradation and pollution have undermined ecosystem health and 
    therefore food production potential, and have increased vulnerability to climatic events.

1.7.6 Social and economic issues– associated with the
  availability food security pillar

 • Numerous social and economic issues interact to contribute to declining food security 
    status, including:

  - widespread lack of clarity in land tenure and lease of customary land, intensified 
    by rapid urbanisation, poor governance and lack of technical and administrative 
     capacity, 

  - discouraging sustainable land use practices to support long-term agricultural  
    productivity;

  - low land productivity resulting from inadequate resource management, 
     exacerbated by loss of human productivity related to poor nutrition, rural-urban 
    drift and lack of interest in agriculture, especially amongst the youth;

  - population growth, which adds to pressure on limited resources and increases 
    poverty and hunger, especially in urban areas; and

  - terms of trade and international agreements that may conflict with food 
      security goals.

1.8 The Challenges

The main challenges for food security in terms of production, consumption and other related issues are:

• Increasing population growth, especially in urban areas, puts more pressure on local food avail-
ability, land tenure and availability, and leads to decreased production and increased reliance on 
processed foods. 

• The diet shift as Pacific people favour more processed foods as they are easily accessed and cooked.  
This increases the incidences of NCDs.

• Increasing food prices due to global market price changes leads to households spending more of 
their income on buying food, resulting in less income available for children’s education and other 
socio-cultural obligations. This also reduces access to quality healthy food. 
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• Most locally-produced foods (agriculture and fisheries) are heavily dependent on environmental 
and climatic conditions for sustainable production and supply. As seen in PICs, increasing frequency 
and intensity of climate-related events and climate change reduces agricultural and fisheries 
productivity. The damages are usually severe and take longer for communities to fully recover from.  
Understanding how climate extremes and climate change affect our food sources will help 
communities develop adaptation measures to sustain food production and build the resilience of 
food security systems. 

• Lack of policies and monitoring and evaluation of existing frameworks.

1.9 How can we help? Think beyond the rock!

Food security has been prioritised by many countries in the Pacific region as one of the most important 
social and development priorities. This is due to the inter-connectivity of food security systems in all 
levels of society and development as well as the serious challenges in sustaining food security in the 
region. Moreover, a food secure community is also a very productive community. Due to the high 
vulnerability of food security systems to climate change and extreme events, increased variation in food 
and fuel prices, and the linkages between food security and livelihoods, many practitioners at different 
levels are working to address food security issues. These range from the regional, sub-regional, national, 
provincial levels, to outer islands and both urban and rural communities. The complexity of Pacific island 
food security systems is a challenge and also a great opportunity for all sectors and stakeholders to work 
together. It is time to think beyond the ‘rock’ for sustainable solutions to improve food security in our 
communities. We need to think beyond our limitations, on and off our small islands, for more effective, 
strategic and holistic approaches for our communities. 
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2.1  Introduction

Around 80% of PICTs’ populations depend on agriculture, fisheries and forestry for their food and 
social security, but food production is not keeping pace with population growth. Combinations of fac-
tors have impacted food production in the region, including: loss of traditional knowledge and in-
creasing rural–urban migration; diet change and dependency on food imports; unsustainable resource 
extraction; loss of plant/crop diversity; and climate change.  According to FAO (2008):  

 “Climate change will have serious impacts on the four dimensions of food security: food 
	 availability,	food	accessibility,	food	utilisation	and	food	system	stability.	Effects	are	already	
	 being	felt	in	global	food	markets,	and	are	likely	to	be	particularly	significant	in	specific	
	 rural	locations	where	crops	fail	and	yields	decline.	Impacts	will	be	felt	in	both	rural	and	
	 urban	locations	where	supply	chains	are	disrupted,	market	prices	increase,	assets	and	
	 livelihood	opportunities	are	lost,	purchasing	power	falls,	human	health	is	endangered,	
	 and	affected	people	are	unable	to	cope”	

Globally, many island countries are suffering from food insecurity due to the impacts of climate change.  
Extreme events such as cyclones, high rainfall, floods, droughts, sea level rise and extreme sea lev-
el events like king tides and storm surges have affected natural resources reducing the level of food 
production. In addition, these factors have affected their food supply and many families are not able 
to grow their own food but depend heavily on imports. In PICs, leaders recognise the threat from cli-
mate change on food security and thus regional and national policies or strategies on climate change 
consider natural resources including agriculture, fisheries and forestry as priorities in climate change 
adaptation interventions. Some countries are mainstreaming climate change into their national sector 
policies and strategies.

This chapter provides an inventory of national policies, plans and legal frameworks on food security; an 
analysis on how they integrate climate change into food security strategies, and an overview of their 
implementation. It also discusses the national policies, strategies and legal frameworks in relation to 
regional and global frameworks for food security. However, there are limitations due to lack of data 
availability and accessibility on the analysis of causes and effects on existing frameworks. 

Chapter 2 : Policies, Strategies and Legal Frameworks
By Ame Tuisavusavu, Morgan Wairiu, Viliamu Iese and Luke Paeniu
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2.2 Global Framework

FAO’s global climate change and food security framework gives background information on the inter-re-
lationship between food systems and food security, climate change and food security and ways to deal 
with threats.  FAO’s strategic approach provides information on the opportunities for the agriculture 
sector to adapt to climate change, how to manage risks and ways to strengthen people’s resilience. It 
also describes how the agriculture sector can contribute to mitigating climate change challenges by 
reducing emissions and sequestering carbon (FAO, 2008).

About 850 million people in the world are faced with undernourishment and 39 countries are experi-
encing food insecurity which require international assistance (FAO, 2006). The United Nations has made 
three major commitments to tackling world hunger: the World Food Summit (WFS) held in Rome in 
1996 “...to eradicate hunger in all countries, with an immediate view to reducing the number of under-
nourished people to half their present level no later than 2015”; the First Millennium Development Goal 
(MDG1) in 2000 to “cutting by half the proportion of people who suffer from hunger by 2015” (FAO et. 
al, 2015) and the Sustainable Development Goal (SDG2) adopted in 2015 of “zero hunger” (http://www.
un.org/sustainabledevelopment/summit). 

Table 1: FAO’s Food Security Themes

Themes Overview

1. Food security 
and the right to 
food

The right to adequate food is a universal human right that is realised when all 
people have physical and economic access at all times to adequate food or the 
means for its procurement, without discrimination of any kind. Guaranteeing 
fair access to resources, rural employment and income are key to overcoming 
hunger and food insecurity.  Ensuring food security requires action in multiple 
dimensions including: improving the governance of food systems; inclusive and 
responsible investments in agriculture and rural areas, in health and education; 
empowering small producers; and strengthening social protection mechanisms 
for risk reduction.

2. Nutrition Good nutrition is a pre-condition for a healthy and productive life; malnutrition 
imposes high economic, social and human development costs on individuals, 
households, communities and countries. Improving nutrition requires multi-sec-
toral policies and strategies supported by effective coordination and accountabili-
ty, and the capacity to transfer nutrition targets into actions.

3. Poverty 
eradication

Extreme poverty is mainly concentrated in rural areas. Rural development and 
agricultural productivity growth are crucial for poverty reduction. Poverty can 
be eradicated by addressing the pervasive inequalities in incomes and economic 
opportunities between and within countries, between rural and urban areas, and 
between men and women. Reducing inequality requires improving access for the 
poor to productive resources, basic services and social protection.



12       F O O D  S E C U R I T Y  B E S T  P R A C T I C E S  F O R  T H E  PA C I F I C     B E S T  P R A C T I C E S  O N  F O O D  S E C U R I T Y  I N  T H E  PA C I F I C           

4. Resilience Resilience must be embedded in the institutional, social, economic and environ-
mental dimensions of sustainable development, to fight hunger and malnutri-
tion. The resilience agenda provides a common overarching framework for sys-
tematically integrating risk reduction and crisis management, bringing together 
development, policy, investment and humanitarian actors. Resilience addresses 
multi-hazard risks and underlying causes of vulnerability in an integrated way. 

5. Social 
protection

Social protection provides direct income support, with an immediate impact on 
food security and poverty reduction by supporting farmers and rural households 
in overcoming financial constraints and better managing risks, with positive 
impacts on food production and farm-level investment. It tends to stimulate local 
economies, with positive effects on agricultural production, rural employment 
and poverty reduction. It can promote sustainable food systems and natural 
resource management. Social protection enhances the development of human 
capital with long-term beneficial impacts on livelihoods.

6. Climate 
change

Climate change adds another challenge to food and agriculture systems. It poses 
a fundamental threat to global food security, sustainable development and pov-
erty eradication. Agriculture, forestry and fisheries, must adapt to climate change 
and improve the resilience of rural production systems and value chains while 
managing a sustainable increase in its goods and services. 

7. Ecosystems, 
biodiversity, 
genetics

The critical role of biodiversity in sustainable development was recognised in the 
Rio+20 outcome document “The Future We Want”. Biodiversity provides basic 
goods and services upon which food security and nutrition depend; it should be 
conserved and used sustainably. The diversity, richness and complexity of ecosys-
tems, species and genetic resources are crucial for sustainable production, pov-
erty eradication, sustainable economic development, hunger eradication, health 
and other global objectives.

8. Energy Energy is central to sustainable development; it accelerates social and economic 
progress, enhances productivity and is closely linked to food security and poverty 
eradication. Lack of energy is a fundamental barrier to eradicating hunger and 
malnutrition and combating poverty. The FAO multi-partner programme “Ener-
gy-Smart Food for People and Climate” seeks to support stakeholders in improv-
ing energy efficiency, increasing use of renewable energy, and improving access 
to modern energy services in food systems.

9. Fisheries 
aquaculture 
oceans & seas

Oceans, seas and coastal areas provide manifold goods and ecosystem services 
fundamental to human well-being, global food security and nutrition. They form 
an integral and essential component of the Earth’s ecosystem and are critical to 
sustainable development. Fisheries and aquaculture offer opportunities to re-
duce hunger and improve nutrition, alleviate poverty, generate economic growth 
and remove pressure on natural resources.

10. Forestry and 
mountains

Forests make vital contributions to biodiversity and provide myriad environmen-
tal goods and services. They sustain a range of industries, generate jobs and 
income and act as a source of food, medicine and fuel for more than a billion 
people. But today forests face unprecedented and unrelenting pressures. Forests 
and forest lands currently retain as much carbon as the whole atmosphere. 
Conserving and enhancing forests are a prerequisite to addressing climate 
change. Mountains are major sources of fresh water that sustains life.
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11. Land soils Land and soils constitute the foundation for sustainable agricultural develop-
ment, essential ecosystem functions and food security. They are keys to sustain-
ing life on Earth. Soil is non-renewable - its loss is not recoverable within a human 
lifespan - yet it is the most overlooked natural resource. 

12. Sustainable 
agriculture

Production systems and the policies and institutions that underpin global food se-
curity are increasingly inadequate. Sustainable agriculture must nurture healthy 
ecosystems and support the sustainable management of land, water and natural 
resources, while ensuring food security. To be sustainable, agriculture must meet 
the needs of present and future generations, while ensuring profitability, environ-
mental health and social and economic equity. 

13. Tenure 
rights

The eradication of hunger and poverty and the sustainable use of natural re-
sources depend on how people, communities and others gain access to land, 
fisheries and forests. Access to natural resources is defined and regulated by 
tenure rights. Secure tenure rights are crucial for the eradication of hunger and 
poverty, environmental sustainability and the promotion of responsible invest-
ments. 

14. Water Water is a key determinant in all aspects of social, economic and environmental 
development and should therefore be a central focus of any post-2015 frame-
work for poverty eradication, food security, resilience to natural and human-in-
duced disasters, and global sustainable development. 

2.2.1 International fisheries framework

For the fisheries sector, there are number of international treaties that many countries in the Pacific 
have agreed to. The Pacific Ocean is the biggest fishing ground in the world and essential to commercial 
fisheries, particularly the tuna industry, and is the destination for many foreign fishing vessels. It is very 
important to monitor these activities for their sustainable use.  

Table 2 International Fisheries Frameworks Ratified by PICs

UN Con-
vention on 
the Law 
of the Sea 
(UNCLOS)

Agreement for 
the Implemen-
tation of the 
Provisions of 
UNCLOS relating 
to the Con-
servation and 
Management 
of Straddling 
Fish Stocks and 
Highly Migratory 
Fish Stocks

Convention 
on the Con-
servation and 
Management of 
Highly Migratory 
Fish Stocks in 
the Western and 
Central Pacific 
Ocean

1995 FAO 
Code of 
Conduct on 
Responsible 
Fisheries

Convention 
on Interna-
tional Trade 
in Endan-
gered Spe-
cies (CITIES)

Torres Strait 
Treaty 
between 
Australia 
and PNG

Cook Islands

Kiribati

Fiji

FSM

(Source: http://www.fao.org/post-2015-mdg/14-themes/en/)
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Niue

RMI

Palau

PNG

Nauru

Samoa

Solomon Islands

Tonga

Tuvalu

Vanuatu

Timor Leste

Key 
     Country has framework in place
     Country has no framework in place
     No data

(Source:http://www.un.org/Depts/los/reference_files/chronological_lists_of_ratifications.htm; https://www.
wcpfc.int/convention-text and http://www.fao.org/fishery/topic/13701/en)

2.3 The Way Forward

Here are some future actions:

• Institutional setting for addressing food security and climate change linkages such as Intergovern-
mental Panel on Climate Change (IPCC), United Nations Framework Convention on Climate Change 
(UNFCCC) Agenda 21 and Sustainable Agriculture and Rural Development.

• Access to funds such as GEF Trust Fund, Special Climate Change Fund (SCCF), Least Development 
Countries Fund (LDCF), and Clean Development Mechanisms (CDM).

• FAO possesses technical expertise relevant to climate change adaptation and works to build nation-
al, local and communities’ capacities to raise awareness of, and prepare for, climate change impacts.  
Also assists member countries in identifying potential adaptation options and helps local people 
understand which are the most applicable to their particular circumstances (FAO, 2008).

2.4 Pacific Regional Framework

The regional framework (Framework for Action on Food Security in the Pacific, 2011) came out of ex-
tensive consultation with countries and was informed by national policies and strategies and reflects the 
food security issues and challenges faced by PICTs. These include: declining agricultural production and 
productivity; diet change and dependency on food imports; increasing urbanisation; youth unemploy-
ment; poverty; malnutrition; climate change and environmental degradation.  
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Its development was guided by the Pacific Food Security Working Group, which consists of SPC, the 
Pacific Islands Forum Secretariat (PIFS), FAO, UNICEF, the World Health Organisation (WHO) and the 
Global Health Institute (GHI). 

The regional framework’s purpose is to help guide future actions, policy directions and funding deci-
sions on: leadership and cooperation; regulatory frameworks; enforcement, compliance and public-pri-
vate sector collaboration; enhanced and sustainable production, processing and trading of safe and 
nutritious local food; protecting infants and vulnerable groups; and a food security information system 
(SPC, 2012). It outlines six themes related to improving food security (SPC, 2010c).

• Theme 1 recognises that governments working alone cannot achieve food security. All sectors and 
agencies play an important role in moving towards food security. Important partners include civil 
society, the food industry and trade, agricultural and fisheries, health and education sectors, re-
gional agencies and donor partners. This theme outlines a leadership structure and ways in which 
sectors can cooperate to build strong national and regional partnerships to face current and future 
challenges to our food systems. It is intended as the vehicle by which all partners can engage effec-
tively to overcome the coordination, communication and resource issues we face.

• Theme 2 recognises the importance of partnerships and collaboration between public and private 
sectors for the formulation, implementation and enforcement of food legislative frameworks. Food 
control systems must be developed and enhanced to assure quality and safety of food available 
to consumers. Private food businesses and farmers need assistance in complying with mandatory 
requirements and voluntary measures.

• Theme 3 recognises that food security will be improved when the availability, access, stability and 
use of locally-produced food is increased sustainably.

• Theme 4 stresses the importance of all involved in improving food security paying particular 
attention to the needs of infants and vulnerable groups and being aware of the impact of their 
activities on infants and vulnerable groups and taking appropriate actions to ensure they are 
protected.

• Theme 5 recognises that all sectors and agencies have a responsibility to provide consumers with 
information, and empower them to make informed decisions about food. The food security causality 
pathway needs to be well understood, healthy options need to be promoted and appropriate 
environmental changes need to be in place to make it possible to make easy, enjoyable, exciting 
healthy choices. 

• Theme 6 recognises the need for robust, evidence-based information about food security. We need 
greater understanding of the diversity of food security issues across the Pacific. This framework 
proposes building a common set of food security indicators so that we can monitor and evaluate 
progress. It proposes a method of wide and timely collection and dissemination of effective new 
ideas and initiatives. All actors in the food system need timely information on what is happening 
within all dimensions of food security to assist their work. It is hoped that, in the future, measures 
of food security will feed into economic growth indicators and help connect economic growth with 
health and wellbeing.
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• Theme 7 recognises that achieving food security is underpinned by several cross-cutting areas that 
must be addressed in appropriate and practical ways. These areas include access to and proper 
utilisation of land, secure transport services and transport infrastructure, reliable and affordable en-
ergy, utilising Information and Communication Technologies (ICT) as a means to enhance economic 
livelihoods of farmers and rural communities, and awareness and understanding of food security 
developed in educational and training institutions.

The Regional Framework aims to achieve four overarching food and nutrition security objectives:

Table 3: Pacific Region Food Security Objectives

Availability of food Promote the sustainable domestic production of safe, affordable, nutri-
tious, good quality Pacific food commodities/products and facilitate food 
imports.

Access to food Ensure access (grown or purchased) by Pacific island households and 
individuals to sufficient, nutritious affordable food at all times through 
agricultural development focusing on smallholders and creating 
employment and income generation from food production.

Food utilisation Improve the ability of individuals to utilise food maintaining its nutritive 
quality and making it available to consumers. Some policy actions include: 
(i) improve food preservation and preparation; (ii) establish proper food 
standards; (iii) improve public health; (iv) provide safe drinking water; (v) 
improve sanitation; and (vi) support hygiene and nutrition education.

Stability of food 
systems

Improve the food and nutrition security resilience of the region to natural 
and socio-economic shocks and climate change by establishing a system 
of disaster preparedness and response, including early warning systems 
and a set of measures to ensure food stability.

(Source: SPC, 2014)
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The food security model used in the Pacific is illustrated in Figure 4 below.

 

Figure 4: Conceptual model of food security in the South Pacific
(Source: SPC, 2012). In reference to land transport this also means sea and air according to this model adapted 
by SPC. 

2.5 Other Regional Agriculture Policies

These are some of the regional agriculture policies:

• Pacific Agricultural and Forestry Policy Network Strategic Plan (2010 – 2015)
• Operational Plan for Sustainable Food Security in Asia and the Pacific (2009)
• The Pacific Plan (2007) and the Framework for Pacific Regionalism (2015)

2.6 Regional Fisheries Framework

As well as the international treaties, PICs also have regional treaties with neighbouring countries and 
major trading partners such as New Zealand and the United States.  These agreements are guides for 
PICs to protect their fishing grounds (boundaries) from overfishing and the use of destructive fishing 
technology.
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Multilateral 
Treaty on 
fisheries 
between 
some PICs 
and USA

The Convention 
for the Prohibi-
tion of Fishing 
with Long 
Driftnets in the 
South Pacific 
(Wellington 
Convention)

The Niue Treaty 
on Cooperation 
in Fisheries 
Surveillance and 
Law Enforce-
ment in the 
South Pacific

The Nauru 
Agreement 
Concerning 
Cooperation 
in the Man-
agement of 
Fisheries of 
Common 
Concern

The Palau 
Arrangement 
for the Man-
agement of 
the Western 
Pacific Purse 
Seine Fishery

The FSM Ar-
rangement 
for Regional 
Fisheries 
Access

Harmonised 
Minimum 
Terms And 
Conditions 
for Foreign 
Fishing Ves-
sel Access

Cook Islands

Kiribati

Fiji

FSM

Niue

RMI

Palau

PNG

Nauru

Samoa

Solomon 
Islands

Tonga

Tuvalu

Vanuatu
Timor Leste

Table 4: Regional Fisheries Framework

Key
     Country has framework in place
     Country has no framework in place 
     No data 

(Adapted from source: http://www.fao.org/docrep/006/y4698b/y4698b0m.htm; http://www.fishallocation.
com/papers/pdf/papers/GlenJoseph.pdf; and http://faolex.fao.org/docs/pdf/mul67613.pdf)

2.7 National Policies; Strategies and Legal Frameworks

All 15 PICs have sector policies or strategies and legal frameworks for agriculture, fisheries, and forestry 
in place. Some countries have developed national agriculture sector policies or strategies; others have 
integrated agriculture, fisheries and forestry sectors into their national development strategies. While 
some PICs make an effort to address climate impacts; others focus more on production, marketing and 
economic development. The policies or strategies and legal frameworks of PICs are given below.
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Table 5: National Food Security Policies / Strategies in the Pacific

Groups Countries Policies/Strategies/Legal Frameworks

Group 1:
Relatively larger 
countries of 
Melanesia

PNG Agriculture
• PNG National Agriculture Development Plan 2007-2016 Policies and Strategies

Fisheries
• The Fisheries Management Act 1998

 Fiji Agriculture
• Fiji 2020 Agriculture Sector Policy Agenda
• Agriculture Development Strategy 2015-2020
• Land Use Capability Classification System Guideline
• Agriculture Strategic Development Plan 2010 – 2012 (2009)
• Rural Land Use Policy for Fiji (2006)

Fisheries
• Chapter 158 of Laws of Fiji (Fisheries Act)
• Fisheries Regulations 1922 (modified in 1977 twice)

Forestry
• Forest Decree 1992
• Forest Act (Cap 150)
• Fiji Forest Policy Statement 2007

Environment
• Environment Management Act 2005
• National Green Growth Framework for Fiji: Restoring the Balance in 
Development that is Sustainable for Fiji (2015)  

Solomon 
Islands

Agriculture
• National Agriculture and Livestock Sector Policy (2009-2014)
• Solomon Islands Government Policy on Organic Agriculture Systems (2010)

Fisheries
• Fisheries Act 1998
• Fishery Limit Acts 1997
• Delimitation of Marine Waters Act 1988

Forestry
• Solomon Islands National Forest Policy Statement

Vanuatu Agriculture
• Vanuatu Agriculture Sector Policy 2015 – 2030
• MALFFB Corporate Plan 2014 – 2018
• Overarching Productive Sector Policy
• Vanuatu Priorities and Action Agenda 2006 - 2015 
• Planning Long, Acting Short: Action Agenda for 2013 - 2016

Fisheries
• Fisheries Act 1982
• Decentralisation and Local Government Regions Act (1994)
• Laws relating to the issue of Business Licenses (CAP 173)
•The Maritime Zones Act (1981) and various Land laws

Forestry
• Vanuatu National Forest Policy Statement (1997)
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Group 2:
Middle-size 
countries of 
Polynesia

Samoa Agriculture
• Samoa 2011-2015 Agriculture Sector Plan
• Quarantine (Biosecurity) Act 2005

Fisheries
• Fisheries Act 1988
• Fisheries Fishing License Regulations 2001

Forestry
• Samoa Policy Statement on Forestry (2007)
• Forestry Management Act 2011

Environment
• Lands, Surveys and Environment Act 1989
• Water Resources Management Act 2008

Tonga Agriculture 
• Tonga MAFF 2014-2017 Corporate Plan
• Agriculture Commodities Export Act
• Noxious Weed Act
• Pesticides Act

Fisheries
• Fisheries Management Act 2002
• Aquaculture Management Acts 2003
• Fisheries Management (Conservation) Regulations 2008
• Aquaculture Management Regulations 2008
• Fisheries (Coastal Communities) Regulations 2009

Forestry
• Forest Act
• Parks and Reserves Act
• Forest Produce Regulations

Environment 
• Environment Management Act 2010
• Birds and Fish Management Acts 2003

Cook Islands Agriculture:
• Cook Islands Biosecurity Act 2008
• Ministry of Agriculture Sector Plan Strategic Framework 2015 
• Ministry of Agriculture Act 1978
• Ministry of Agriculture Policy 2015
• National Sustainable Development Plan 2011 – 2015
• Food safety Act 1969 and Public Health Act 2009
• National Strategic Plan (2001)

Fisheries
• Marine Resources Act (1989); amendments in 1990 and 1991
• Marine Resources (Licensing and regulation of fishing vessels) Regulation 1995
• Continental Shelf Act (NZ) 1964
• Continental Shelf (Amendment) Act 1977
• Territorial Sea and Exclusive Economic Zone Act 1977
• Marine Farming Act 1971
• Fisheries Protection Act 1976
• Ministry of Agriculture and Fisheries Act 1978
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• Ministry of Marine Resources Act 1984
• Outer Islands Local Government Act 1987
• EEZ (Foreign Fishing Craft) Regulations 1979
• Aitutaki Fisheries Protection By-Laws 1990
• Manihiki Pearl and Pearl Shell By-Laws 1991
• Rarotonga Fisheries Protection Regulations 1992

Group 3:
Small low-lying 
atoll states

Federated 
States of 
Micronesia

Agriculture
• FSM 2012-2016 Agriculture Policy

Fisheries
• The TITLE 24 of the FSM code
• The TITLE 18 of the FSM code
• The TITLE 23 of the FSM code
• Article 1X of FSM constitution

Kiribati Agriculture
• Kiribati 2013-2016 Agriculture Strategic Plan

Fisheries
• Fisheries Act
• Prohibited Fishing Areas (Designation) Regulations 1978
• Fisheries Conservation and Protection (Rock Lobster - Panulirus spp.) 
   Regulations 1979
• Fisheries (Processing and Export) Regulations 1981
• Fisheries (Vessel Licenses) Regulations 1981
• Fisheries (Vessel Licenses) Regulation (No. 1) 1982

Marshall 
Islands

• Marshall Islands 2005-2010 Strategy and Action Plan (all sectors)

Fisheries
• The Marshall Islands Marine Resources Act 1988 was later replaced by 
   MIMRA Act 1977

Nauru • Nauru 2005-2025 National Sustainable Development Strategy (all sectors)

Fisheries
• The Nauru Fisheries and Marine Resources Authority Act (NFMRA)
• The Fisheries Act (1997), which regulates both foreign and domestic 
    fishing activities
• The Sea Boundaries Act (1997), which establishes Nauru’s claim over 
    a 12-mile territorial waters zone, a 24-mile contiguous zone, and a 
   200-mile   EEZ; and
• The Fisheries Regulations (1998) which regulates foreign fishing vessels 
    in Nauru’s zone

Niue • Niue 2009-2013 National Strategic Plan (all sectors)

Fisheries
• Domestic Fishing Act 1995
• Domestic Fishing Regulation 1996
• Territorial Sea and Exclusive Economic Zone Act 1997
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Palau Agriculture
• Achieving Resilient Agriculture and Aquaculture: A national policy 
    for strengthening food security in Palau as a priority climate change 
    adaptation measure.
• Palau BoA 2014 – 2019 Strategic Plan

Fisheries
• Palau’s Constitution Article 1 section 2
• Article 1X section 5 (12) of constitution
• Title 27 of the Palau National Code
• Title 24 of the Code
• The Marine Protection Act 1994 (amended in 1995)

Tuvalu • Tuvalu Te Kakeega II National Strategy for Sustainable Development 2005-2015
• Tuvalu Food Safety Act 2006
• Situation analysis and Agriculture sector overview (FAO)

Fisheries
• Fisheries Ordinance 1978 revised in 1990 as Fisheries Act.
• Marine Zones (Declaration) Act 1993
• Tuvalu Marine Resources Act 2006
• Tuvalu Fisheries (Vessel Monitoring System) Regulations
• Conservation and Management Measures (PNA 31A) Regulations 2009
• Marine Resources Amendment Act 2012
• Maritime Zones Act 2012:
• Falekaupule Act 1997 revised 2000
• National Fishing Corporation of Tuvalu (NAFICOT) 1980 and revised 1982.

Timor-Leste • Timor-Leste 2011 – 2030 Strategic Development Plan

Agriculture, fisheries and forestry policies and strategies that consider food and nutrition security are 
currently in place. The institutional arrangements for implementation are, however, ineffective and lack 
national and sector planning and budgetary provisions. These plans, policies, and strategies require the 
following actions to become effective:

• Institutional capacity and commitment within the key finance and planning ministry. The view that 
food security, nutrition and climate change are restricted to agriculture, fisheries, and forestry and 
health sector issues undermines the ability of national governments to adequately confront the 
challenges of food security and nutrition and the impacts of climate change in the context of 
national development.  

• Mainstreaming food and nutrition security across relevant government departments and stake-
holders that have responsibilities rather than the current arrangements where food and nutrition 
security is located in individual agencies or departments. 

• Linking policy instruments to applicable action plans with adequate resources to support imple-
mentation. These need to be put in place by national governments.
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2.8  Creating an Enabling Environment for Food Security

An enabling environment reduces risks and promotes sustainable development. PICs would be in a bet-
ter position if they had an enabling environment that is supportive of protecting and building resilience 
in fisheries, livestock, agriculture, forestry and natural resources. There are three basic levels of an en-
abling environment that have to be in place:

 (1) the right legal and policy framework;
 (2) the right institution structures and coordination network; and
 (3) the right capacity development and local support.

To build our resilience we need to consider relevant legislation, policies, programmes, plans and action 
plans that address Disaster Risk Reduction (DRR) in food security and nutrition in agriculture, livestock, 
aquaculture, fisheries, natural resource management and forestry. 

Strengthening national structures and integrating links with community-based organizations, civil so-
ciety, NGOs, private sector, and donor partners are important elements in strengthening institutions 
and promoting good governance. Most important is building capacity at all levels to deliver legislation, 
policies and plans, implement them and manage risks (FAO, 2013). 

2.9  Promoting Disaster Risk Reduction Measures for Food Security

DRR is about reducing vulnerabilities and risks, and trying to prevent, mitigate and prepare for impacts 
of hazards. Having a clear and simple DRR strategy is an important ingredient for food and nutrition 
security. Droughts, cyclones, floods, tsunami, wild fires and other hazards can destroy or cripple a coun-
try’s food security in terms of agriculture, livestock and fishery operations, and food production. To 
build resilience to these hazards and to protect the country’s food security coping capacity, countries 
are urged to adopt DRR strategies. The goals of having a DRR framework are to build resilience, protect 
investments in food security, infrastructure, and operations, and reduce hunger and poverty. These 
actions are aligned with the five priorities within the Hyogo Framework for Action in Agricultural Sector 
(FAO, 2013).

Box 1: A Framework for Action on Food Security in the Pacific

VISION
All people in the Pacific have physical, social and economic access to sufficient, safe and nutri-
tious food to meet their dietary needs and food preferences for an active and healthy life.

GOALS
To strengthen and improve:
1. Availability of food. Is there sufficient healthy food to eat?
2. Access to food. Can healthy food be purchased or grown?
3. Stability of food systems. Are there risks of economic (price surges) and environmental (cli-

mate variability) shocks that jeopardise healthy food availability and access all the time?
4. Food utilisation. Can the food be used to meet dietary (is it nutritious?) and health (is it 

safe?) needs and are healthier choices preferred?
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GUIDING PRINCIPLES
i.  Committing to a coordinated multi-sectoral approach.
ii. Recognition of food security as a human right
iii. Recognition of food security as a critical development issue
iv. The adoption of sustainable solutions that build self-reliance and empowerment
v. Respecting and valuing indigenous systems and culture.

THEMES
A. Leadership and cooperation
B. Regulatory frameworks, enforcement and compliance and public private sector collaboration
C. Enhanced and sustainable production, processing, marketing, trading and use of safe and  
     nutritious local food       
D. Protect infants and vulnerable groups
E. Consumer empowerment and mobilising partners
F. Food security information system
G. Enhanced land tenure systems and land-use policies, energy, transport, education and 
     communication systems to underpin food security

(Source: SPC, 2010c)

The strengths of this Regional Food Security Framework are that it provides opportunities to undertake 
consultation; and that there are national policies in most countries and supporting mechanisms are 
in place. However, some of the limitations include no monitoring and evaluation, limited analysis, and 
limited supporting mechanisms.

2.10  Conclusion

Increased productivity, access and quality of food are vital for addressing food security and nutrition 
in the Pacific. This can happen only through government investment in infrastructure, research and 
extension, and appropriate price incentives. Appropriate climate change adaptation and disaster risk 
management programmes need to be designed to minimise any adverse effects on food supply. 
National and regional level policies and strategies building on the core development planning process 
of national governments are an option.
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3.1  Introduction 

The development and use of methods and tools to analyse, monitor and manage resources, to ensure 
that the people within the region are food secure, continues to improve. Research and sharing lessons 
learnt from various projects have contributed to the advancement in monitoring food security. This 
chapter documents some of the methods and tools that are currently being utilised within the Pacific 
including: Participatory methods, GIS, Crop Simulation Models, Comprehensive Food Security and 
Vulnerability Guidelines, Emergency Food Security Analysis (EFSA) and Food Security Indicators. There 
are some examples provided with each method and tool on application in the Pacific. The examples and 
case studies were selected based on access to data and how successful the tools and methods were in 
serving their purpose.

3.2 Participatory Methods

Since the 1980s, many participatory approaches have been proposed, described, practiced and evalu-
ated around the world (Chambers, 1994). One of the most powerful participatory tools is Participatory 
Learning and Action (PLA) which can be defined as “a growing family of approaches, tools, attitudes and 
behaviours to enable and empower people to present, share, analyse and enhance their knowledge of 
life and condition and to plan, act, monitor, evaluate, reflect and scale up community action” (Chambers, 
1994). PLA approaches have been applied across a range of sectors, including natural resource manage-
ment and agriculture, equity, empowerment, health, human rights, and security (Cavestro, 2003). PLA 
methodology evolved from less inclusive but related approaches to participation known as Rapid Rural 
Appraisal (RRA) and Participatory Rural Appraisal (PRA). RRA and PRA were developed in the 1970s to 
provide alternative methods of data collection beyond traditional anthropological ethnographies and 
large-scale surveys. This family of related approaches has evolved over time to emphasise local empow-
erment and to provide an alternative to extractive data gathering (Chambers, 1994; Appel et al., 2012). 

Chapter 3: Tools and Methods
By: Siu I Fanga Pouvalu Moleen Nand, Viliamu Iese, Luke Paeniu and Ame Tuisavusavu
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The following is a summary from Cavestro (2003), Appel et al. (2012), and SPC (2015).

The underlying principle behind PLA is to engage the full participation of people in the processes of 
learning about their needs and opportunities, and in the actions required to address them. By empow-
ering participants to creatively investigate issues of their concern, the approach challenges pre-exist-
ing biases and conceptions about participants’ knowledge. As such, it can also offer opportunities for 
local people to mobilise for joint action. While the particular methods used can vary, all the tools are 
defined by interactive learning, shared knowledge, and an adaptable, yet structured analysis. The PLA 
framework of joint analysis and interaction between stakeholders and participants promotes a focus on 
communal learning. 

Below are the main PLA principles and guiding tenets. The principles address best practices of the 
approach. The tenets help facilitators to implement these principles when using PLA tools in the field. 

• Bias Explicit. Every individual maintains a unique worldview that is shaped by a confluence of fac-
tors including: culture, upbringing, religion, and perceived injustices. Every person maintains a dis-
tinct set of biases, which play a role in how an individual acts, thinks, and perceives the world 
around him or her. The best PLA facilitators make their biases explicit rather than trying to suppress 
them, ensuring that their biases have less influence on the outcomes of the PLA activity. 

• Triangulation. It is best to use as many tools as possible while diversifying team members and data 
sources to crosscheck information and neutralise biases. By triangulating information, facilitators 
are also able to capture a greater quantity of information. 

• Optimal Ignorance. Extensive rich, varied, and interesting data can be captured from PLA tools.  
However, collecting only the most necessary information saves time and resources. 

• Appropriate Imprecision. PLA methodology emphasises the ‘big picture’ or trends across data.  
Facilitators should focus on identifying these trends rather than on precision in the design and ap-
plication of the PLA tools. 

• Multiple Perspectives. Inherent to PLA methodology is the practice of valuing all participant per-
spectives and exploring different worldviews. It is important to seek out diversity and analyse anom-
alies rather than to oversimplify complexity.

• Group Learning Process. A PLA approach to a project should involve a group learning process that 
mirrors the interactions and reflects the complexity seen in the community. As a result, group learn-
ing and instruction will be iterative, changing as people’s perceptions evolve. It is important to re-
member that communities will not necessarily have homogeneous opinions. 

• Context Specific. All PLA approaches and tools should be flexible enough to adapt to a variety of 
contexts. Designing and adapting methods to the local situation cultivates buy-in among commu-
nity members. 

• Facilitating Empowerment. The ultimate aim of PLA is to facilitate local empowerment. The facili-
tator’s role is to foster this transformation among participants, rather than to dominate the activity. 
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• Leading to Change. The PLA process should elicit learning and debate about the change that needs 
to happen among a given population. These discussions should change individual and group per-
ceptions as well as the population’s readiness for action.

3.2.1 Specific tools and applications

Practitioners can apply specific tools for a specific purpose depending on the information needed to 
conduct analyses and establish plans for implementation. Most importantly, the specific roles of facili-
tators, flow of information, and steps of the participatory process should be well-defined and properly 
explained. A detailed plan of activities including the identification of roles and responsibilities should be 
developed well before the participatory session. Below are summaries of tools used:

• Direct observation. Observations are related to questions: What? When? Where? Who? Why? 
How?

• Do it yourself. Villagers are encouraged to teach the researcher how to do various activities. The re-
searcher will learn how much skill and strength are required to do day to-day rural activities, gaining 
an insider’s perspective on a situation. Roles are reversed: villagers are the ‘experts’ and attitudes 
are challenged.

• Participatory mapping and modelling. Using local materials, villagers draw or model current or 
historical conditions.  The researcher then interviews the villagers by ‘interviewing the map’. This 
technique can be used to show watersheds, forests, farms, home gardens, residential areas, soils, 
water sources, wealth rankings, household assets, land-use patterns, changes in farming practices, 
constraints, trends, at risk areas, vulnerability, vision for the future, health and welfare conditions, 
and the distribution of various resources.

• Transect walks and guided field walks. The researcher and key informants conduct a walking tour 
through areas of interest to observe, listen, identify different zones or conditions, and ask questions 
to identify problems and possible solutions. With this method, the outsider can quickly learn about 
topography, soils, land use, forests, watersheds, and community assets.

• Seasonal calendars. Variables such as rainfall, labour, income, expenditure, debt, animal fodder 
or pests, and harvesting periods can be drawn (or created with stones, seeds, and sticks) to show 
month-to-month variations and seasonal constraints and to highlight opportunities for action.  A 
yearly calendar can be more than 12 months.

• Daily-activity profiles. Researchers can explore and compare the daily-activity patterns of men, 
women, youth, and elders by charting the amount of time taken to complete tasks.

• Semi-structured interviewing. A semi-structured interviewing and listening technique uses some 
predetermined questions and topics but allows new topics to be pursued as the interview develops.  
The interviews are informal and conversational but carefully controlled.

• Types, sequencing, and chain interviews. Individual, pair, and group interviews are combined in a 
sequence to take advantage of key informants and specialist groups.
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• Permanent-group interviews. Established groups, farmers’ groups, or people using the same water 
source can be interviewed together. This technique can help identify collective problems or solutions.

• Time lines. Major historical community events and changes are dated and listed. Understanding 
the cycles of change can help communities focus on future actions and information requirements.

• Local histories. Local histories are similar to time lines but give a more detailed account of how 
things have changed or are changing. For example, histories can be developed for crops, population 
changes, community health trends and epidemics, education changes, road developments, and 
trees and forests.

• Local researchers and village analysts. With some training, local people can conduct the research 
process (for example, collect, analyse, use, and present data; conduct transects; interview other 
villagers; draw maps; make observations).

• Venn diagrams. To show the relationship between things, overlapping circles are used to represent 
people, villages, or institutions; lines are added to reflect inputs and outputs.

• Participatory diagramming. People are encouraged to display their knowledge on pie and bar 
charts and flow diagrams.

• Wealth and well-being rankings. People are asked to sort cards (or slips of paper) representing 
individuals or households from rich to poor or from sick to healthy. This technique can be used for 
cross-checking information and for initiating discussions on a specific topic (for example, poverty).  
The technique can also be used to produce a benchmark against which future development inter-
ventions can be measured or evaluated.

• Direct-matrix pair-wise ranking and scoring. Direct-matrix pair-wise ranking and scoring is a tool 
used to discover local attitudes on various topics.  People rank and compare individual items, using 
their own categories and criteria, by raising hands or placing representative objects on a board.  
For example, six different shrubs can be ranked from best to worst for their fuel, fodder, and ero-
sion-control attributes. Other resources can be ranked in terms of taste or marketability.  Wealth 
ranking can be used to identify wealth criteria and establish the relative position of households.

• Matrices. Matrices can be used to gather information and to facilitate or focus analyses and dis-
cussions. For example, a problem opportunity matrix could have columns with the following labels: 
soil type, land use, cropping patterns, and available resources; and rows with the following labels: 
problems, constraints, local solutions, and initiatives already tried.

• Traditional management systems and local-resource collections. Local people collect samples (for 
example, of soils, plants). This can be an efficient way to learn about the local biodiversity, manage-
ment systems, and taxonomies.

• Portraits, profiles, case studies, and stories. Household histories or stories of how a certain conflict 
was resolved are recorded. This can provide short but insightful descriptions of characteristic prob-
lems and how they are dealt with.
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• Key probes. A question addressing a key issue is asked of different informants, and the answers are 
compared. The question might be something like “If my goat enters your field and eats your crops, 
what do you and I do?”

• Folklore, songs, poetry, and dance. Local folklore, songs, dance, and poetry are analysed to provide 
insight into values, history, practices, and beliefs.

• Futures possible. People are asked how they would like things to be in one year and to predict what 
will happen if nothing is done or if something is done. People’s desires, wishes, and expectations 
are revealed.

• Diagrams exhibition. Diagrams, maps, charts, and photos of the research activity are displayed in 
a public place to share information, facilitate discussions, and provide an additional cross-checking 
device. The exhibition can inspire other villagers to take part in research activities.

• Shared presentations and analysis. Participants are encouraged to present their findings to other 
villagers and to outsiders, providing another opportunity for cross-checking, feedback, comment, 
and criticism.

• Night halts. The researchers live in the village during the research process. This facilitates interac-
tions between the outsiders and the villagers, invites change in the outsiders’ attitudes, and allows 
for early-morning and evening discussions, when villagers tend to have more leisure time.

• Short questionnaires. Short and issue-specific questionnaires can be useful if conducted late in the 
research process.

• Field report writing. Key findings are recorded before ‘leaving’ the village (this assumes that the 
community has consented to having the research data leave the village). Brief summaries are made 
of each diagram, model, and map, as well as of the process involved in creating them.

• Survey of villagers’ attitudes toward PRA. To improve the PRA process and techniques and main-
tain realistic expectations, the researcher asks the villagers what they expected and what they 
learned from the PRA research process.

• Intriguing practices and beliefs. Indigenous practices and beliefs are noted, even if they are based 
on myth or superstition. Even practices that are unusual or don’t fit with conventional scientific 
thinking are worth exploring because they are meaningful to local people.

Some key lessons identified during application of PLA include:

• Empowerment. Knowledge is power. Knowledge arises from the process and results of the research 
that, through participation, come to be shared with and owned by local people. Thus the profes-
sional monopoly of information, used for planning and management decisions, is broken. New local 
confidence is generated, or reinforced, regarding the validity of their knowledge.  ‘External’ knowl-
edge can be locally assimilated. 
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• Respect. The process transforms the researchers into learners and listeners, respecting local intel-
lectual and analytical capabilities. Researchers have to learn a new ‘style’. Researchers must avoid at 
all costs an attitude of patronising surprise that local people are so clever they can make their own 
bar charts etc. A good rule of thumb is that when you can really understand the local jokes, poetry 
and songs, then you may feel you are starting to understand the people’s culture. 

• Localisation. The extensive and creative use of local materials and representations encourages vi-
sual sharing and avoids imposing external representational conventions. 

• Enjoyment. The Participatory approach if done well is and should be fun. The emphasis is no longer 
on ‘rapid’ but on the process. 

• Inclusiveness. Enhanced sensitivity to, through attention to process, culture, beliefs, marginal and 
vulnerable groups, women, children, aged, and the destitute.

Despite its limitations, the concentrated power of formalisation of community knowledge through par-
ticipatory techniques can generate an impressive amount of information in a relatively short space of 
time, leaving time for more selective structured formal surveys where they are necessary and of value.  
There are risks of:

• Hijacking. When this occurs, the participatory agenda is externally driven, and used to create legit-
imacy for projects, agencies and NGOs. 

• Formalism. The ‘PRA hit team’ arrives in a local community to ‘do a PRA’. This abrupt and exploit-
ative approach is all too common in project-based PRAs where there is a deadline to meet, or in 
scheduled training courses. 

• Disappointment. Local expectations can easily be raised. If nothing tangible emerges, local commu-
nities may come to see the process as a transient external development phenomenon. The empow-
erment implications of the participatory approach, and the power of its social analysis, can create 
threats to local vested interests. 

3.2.2 Application of the participatory approach in PICTs

In PICTs, the participatory approach has been used at all levels in all countries. All stakeholders (regional 
organizations, governments, NGOs, communities) are using this process driven by both internal and 
external factors.  Sometimes communities experience ‘consultation/participatory approach fatigue’ be-
cause of too many consultations by too many poorly coordinated actors.  

The participatory approach is very suitable for PICs because their cultures and decision-making pro-
cesses at the local level are always consultative in nature. Some aspects of inclusiveness are limited; 
for example in some communities women are not allowed to speak in the ‘house of men’, their voices 
are generally included through their male relatives (husbands, brothers). This participatory approach is 
so embedded in our Pacific cultures that one of the common tools is now referred to as the “Samoan 
Circle”. 
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Some examples of applications of the participatory approach in the Pacific (including links for more 
information) are given below.

1. Regional Level – All Council for Regional Organisations in the Pacific (CROP) agencies use partici-
patory processes (regional workshops, meetings, think-tanks, roundtables) when discussing issues 
that lead to development of regional frameworks and identification of regional priorities. For example, 
the development of regional frameworks such as the “Towards a Food Secured Pacific Framework” 
developed through consultation with Pacific Heads of Agriculture, Forestry and Fisheries, develop-
ment partners and representatives from the private sector and NGOS (www.spc.int).

2. National Level – CROP agencies, development partners and national governments usually conduct 
national or sub-national consultations to identify important national priorities for development 
issues. For example, PICTs’ “National Adaptation Programme of Action” (NAPA) were developed 
through many consultations (SPREP website- <https://www.sprep.org/Search?ordering=&search-
phrase=all&searchword=NAPA+documents>). The development of national agriculture policies 
such as the Federated States of Micronesia Agriculture Policy that was done through a participatory 
consultative process (PAPP/SPC, 2015).

3. Community Level – Community identification of problems, causes, and solutions have been carried 
out supported by various national and international donors. For example, the assessment of sectoral 
climate change vulnerability and development of adaptation action plans have been successfully 
done using participatory methodologies. A good example is the PaCE-SD Vulnerability Assessment 
tool that is currently used by the EU-GCCA and C-CAP (USAID) Project (PaCE-SD Website- <http://
eugcca.usp.ac.fj/KnowledgeCentre/VAGuidebook.aspx>).  Other examples focusing specifically on 
food security are:

• EU-funded Development of Sustainable Agriculture in the Pacific (SPC website -<http://
opac.spc.int/cgi-bin/koha/opac-search.pl?idx=ti&q=+Development+of+Sustainable+Agricul-
ture+in+the+Pacific+&idx=kw&idx=kw&do=Search&sort_by=relevance>). 

• USAID PRA Workbook for the assessment of climate change vulnerability in rural communities 
and their food security (see Chapter 5) (SPC, 2015).

• USP – Food Security Research Group tool for assessing Food Security Vulnerability against Cli-
mate Change and Extreme Events (PaCE-SD website- <http://pace.usp.ac.fj/researchoutputs/
publications.aspx>).

• SPREP Pacific Adaptation Climate Change (PACC) Project. 

• Mainstreaming of Rural Development Innovations Tonga Trust (MORDI TT) IFAD TRIP Project.

• DFAT - LLEE – Food Security Project.
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3.3 Geographic Information Systems

The dissemination of information, cutting edge technology and good practices throughout the Pacific 
has improved over the last decade. The use of ICT has been quite successful in informing stakeholders 
and communities on current issues, recently developed methods and tools. ICT plays a crucial role in 
communicating information on agriculture (Sylvester, 2013), pests, natural disasters and issues related 
to food security.  Sharing information via radio, internet and mobile phones with communities and other 
stakeholders has proven to be very effective (Waugh, et al., 2012). 

Development of Geographic Information System (GIS) as a tool to analyse issues such as food security 
is slowly progressing in the region. PNG and Fiji have been recognised for great improvement in terms 
of ICT (Sylvester, 2013) which assists in operating a GIS environment. This section looks at some of the 
applications of GIS in the Pacific as a tool to analyse and monitor food security. 

3.3.1 GIS in the Pacific region

GIS is relatively new in the Pacific (Pene, 2006). It is a computer-based system designed to capture, 
manage, analyse and present spatial data. GIS provides advanced and robust data analysis tools that 
allow the development of reality models that can assist national level planners (Pontifex & Haberkorn, 
2007), policy-makers, donors and regional organisations in decision-making and resource allocation. GIS 
has been evolving over time and has recently gained a lot of interest from national governments and 
regional organisations within the Pacific. Although GIS has often been limited to the expert user level it 
can be used at the community level. One successful project was the use of mobile phones in Tonga to 
improve availability of information for farmers (Attaluri, 2011).

GIS has been used to map animal location and density, disease distribution, infrastructure, soil type, 
forest cover, weed locations, animal/plant gene banks and farmer information. GIS offers tools to map 
vegetation, land use, food and water security hot spots, population distribution and patterns and areas 
at risk. GIS is one of the best tools to study, monitor and analyse food security issues. It can be used 
to monitor changes in the environment through forest stratification, hazard modelling, and to perform 
point data analysis, geo-coding, image processing, raster analysis and vector analysis to name a few.  
Organisations and national governments in the region use a number of GIS software that are readily 
available and suitable for their individual needs. Depending on the availability of GIS software, technical 
assistance and data, organisations are able to produce quality reality models to highlight issues in an 
integrated way.   

The Geo-Sciences Division (GSD, previously SOPAC) of SPC works with 26 member countries to promote 
and support the efficient utilisation of GIS and Remote Sensing (Forstreuter, 2011). GSD provides tech-
nical support in GIS/RS through the sharing and distribution of spatial data. Most spatial data handled 
by GSD are in raster format from international satellite imagery data distribution agencies (Ratuyawa, 
2012). These high resolution satellite images require large databases for storage; therefore GSD pro-
vides the backup for the region’s spatial data. Setting up and installing GIS software and conducting 
regional training for GIS users in the Pacific are essential and are carried out as part of GSD’s mission 
(Forstreuter, 2011).
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While GIS has the power to illuminate issues across different sectors, users often face problems such 
as the lack of integrated datasets (Pene, 2006), lack of information on available tools and software 
(Ratuyawa, 2012), and lack of technical assistance and resources to purchase GIS software. ArcGIS, 
MapInfo and SimCLIM 2013 are a few of the proprietary GIS desktop software being used by some re-
gional governments and organisations. The cost of software is sometimes beyond the financial budget 
of smaller organisations and departments and limits their capabilities (Ratuyawa, 2012). The ArcGIS 
software for instance, requires separate licenses at a very high cost for different analysis tools. 

3.3.2 Free open source software (FOSS)

There has been recent support for the use of open source GIS desktop software such as QuantumGIS 
(QGIS) which can be used at community and secondary school levels (Waugh, et al., 2012).  Considering 
the limited financial resources of PICs, open source GIS software is the best solution for spatial data 
analysis and data representation. GSD and USP advocate the use of free and open source software 
(FOSS) (Ratuyawa, 2012). QGIS is being used at PaCE-SD to create reality models using data collected by 
staff and research students.

Other open source mapping software being used include: Map Viewer, GeoServer, GRASS, Google Maps 
Engine, Open Street Map and Google Earth.  Each has their own functionality, capability and limitations.  
QGIS, GRASS and MapInfo have similar functionality with ArcGIS in the sense that they are desktop soft-
ware that can perform spatial analysis but unlike ArcGIS they can operate without internet connection.  
ArcGIS, Map Viewer, GeoServer, Google Maps Engine, Open Street Map and Google Earth rely entirely 
on Internet connection.  In addition to costs, internet connectivity is a factor to be taken into consider-
ation when choosing mapping software.

3.3.3 GIS and food security

This section documents four main methods used in applications of GIS in the Pacific to study/analyse 
food security: participatory GIS (PGIS), land cover mapping, risk modelling and mapping survey data.  
PGIS integrates knowledge from all stakeholders and selected members of the communities (Musungu, 
et al., 2011), and encourages direct community involvement in data collection, surveying, data manage-
ment and decision making. Land cover mapping is carried out for multiple purposes; it can be used for 
natural resource management, risk modelling and town planning to name a few, with satellite imagery 
being used to identify areas and points of interest. Risk modelling is a method of defining the extent of 
areas and people that are at risk and analysing factors that are involved.  Mapping survey data depends 
on data collected through field surveys of selected sites and using either GPS devices or geo-referenced 
datasets. Data may be collected through interviews or household questionnaires. Datasets are digitised 
to represent areas of interest from a geo-referenced image of the area.
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3.3.4 Participatory GIS (PGIS)

• Community-Based Climate Vulnerability Assessment and Adaptation Planning: 
 A Cook Islands Pilot Project

In 2010, ADB partnered with the Government of the Cook Islands and the World Wide Fund for 
Nature (WWF) to carry out a pilot adaptation project. The pilot project tested participatory ap-
proaches which integrated local knowledge, community participation and developed tools for 
capacity building. Four communities were involved: Arutanga and Ureia in Aitutaki, and Matavera 
and Rua’au in Rarotonga. The project went through different phases where GIS was used to 
highlight issues that had an impact on agriculture and water systems (ADB, 2011).

GIS hardware and software were procured to ensure compatibility with other government 
departments. This was important as there was a need for integrated data (Pene, 2006) and data 
compatibility with other software used by other organisations. 25 community members (community 
leaders, resource users and resource managers) were trained in participatory mapping, collecting 
data from household surveys, identifying vulnerability and assessing risks, using GPS devices and 
GIS and map interpretation. 

GPS points were transferred and converted into GIS file formats and integrated with existing 
government maps on soil, geology, land cover and land use, elevation and infrastructure. Through 
participatory mapping participants created hand drawn maps of their communities which provided 
data on areas that were important socially, culturally and economically. Other data included water 
sources, existing water structures and areas of pollution.  

Vulnerability maps or ‘Vulnerability Atlases’ were created for each community based on the datasets 
and the issues raised. With the integration of the community-developed maps and the existing 
government land cover maps, the Vulnerability Atlases highlighted that a number of households 
and agricultural areas were subject to pollution amongst other issues. For example, in heavy 
rainfall, runoff from landfill sites affected the water system and coastal ecosystems that provided 
marine resources for Rua’au village. 

Through the community risk profiles, risks that were not considered previously have been prioritised, 
for instance, the spread of invasive species affecting vegetation, water resources and runoff during 
intense heavy rainfall affecting water supply and agricultural areas. The data collected and the risk 
maps developed provided and updated information in GIS format that is now being used by the 
national GIS department of the Ministry of Infrastructure and Planning.  

For more information see http://www.preventionweb.net/files/27076_climatechangeassessment-
coo.pdf.
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• Participatory 3 Dimension Modelling and GIS: Community Vulnerability &
  Assessment and Adaptation Planning (Jame & Cutforth, 1996).

Participatory 3 Dimension Modelling (P3DM) has been conducted in four PIC communities. P3DM 
allows communities to build a three dimensional model of their community and empowers them to 
make better decisions with their natural resources, by enabling them to visualise the spatial distri-
bution of their resources, risks, etc. P3DM has been used in Ovalau, Fiji; Boe Boe, Solomon Islands; 
Epi Island, Vanuatu, and Manu Island, PNG (Rupeni, et al., 2005; Ririmae & Hardcastle, 2011; Ram-
baldi, 2012).  P3DM conducted in Ovalau focused on biodiversity conservation and ensuring food 
security and sustainable livelihoods.

For each model, a base map of the area with colour-coded contours starting from 0m was used.  
Colour-coding the contour lines assists in tracing them. Some supplies that are needed are 3mm 
thick carton board, glue, string, pins and coloured pens (see http://www.iapad.org/supplies/items.
htm).  Participants included village leaders, men, women and children (Figs.5 & 6) and representa-
tives from all the communities, including highland areas participated in this exercise.  Communities 
had an opportunity to visually understand the ‘ridge to reef’ concept, and to understand how their 
location and activities have a major impact on the food source of the communities downstream and 
in the coastal areas.

Figure 5: Men, women and children participate in creating the model
(Source: Ririmae & Hardcastle, 2011)
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Participants traced the contours onto card-
board, cut the single contour layers and then 
glued the layers one on top of the other (Fig-
ure 7). Accurate tracing, gluing and positioning 
of the contour layers assists in geo-referencing 
the entire model. Crepe paper was then glued 
on top of the layers to hold it together.

Figure 6:  High school children in Ovalau laying down the carbon paper for tracing
(Source: Rupeni, et al., 2005)

Figure 7: Layers being carefully aligned together
(Source: Philips, et al., 2013)

Community members coloured and labelled 
the model of their environment, which showed 
important areas such as: clam harvesting ar-
eas, coconut plantations, mixed fruits, rivers, 
etc. (Figure 8) (Rupeni, et al., 2005). 

Figure 8: Completed 3D model of Ovalau
(Source: Rupeni, et al., 2005)
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A 1:10,000 scale grid made of yarn was placed over the model at 10cm intervals (corresponding to 1km 
on the ground) (Philips, et al., 2013). The model was then turned over vertically and photographed at 
varying distances so that it could be used in a GIS environment. 

The training provided the communities with simple tools to document and transfer data. They collated 
useful information on their available food resources and what is at stake through discussions with all 
community members. This data is not only useful at the community level; the geo-referenced model 
can also be used in GIS for further analysis of the issues raised. 

For more information on PD3M see:

Vanuatu http://www.pacificclimatechange.net/index.php/eresources/
  documents?task=view&id=657&catid=290

PNG  http://participatorygis.blogspot.com/2012/10/participatory-3d-models-
  helping-png.html

Solomon  http://community.eldis.org/.59e570a8/modeling%20the%20future%20CCA%20in%20 
Islands  Boe%20Boe%20Solomons.pdf

Fiji  http://www.pacificdisaster.net/pdnadmin/data/original/ovalau_report_re   
  vised_20050720.pdf 

3.3.5 Community mapping & QGIS: a disaster risk 
 mapping tool-kit for local communities

Two geographically-based spatial systems (geo-referenced images and digitized datasets) have been 
used frequently to better measure spatial issues particularly for urban populations (Bloom, et al., 2010).  
The Community Mapping & QGIS Mapping tool-kit developed by PaCE-SD uses FOSS and geo-refer-
enced datasets to highlight multiple issues (Pouvalu, 2015).  Using QGIS, geo-referenced Google Earth 
images (UTM), shape files and survey data, food security can be assessed at the household and 
community level. The tool-kit includes methods which can be applied to risk mapping including assets, 
infrastructure, health and ecosystems and has been piloted in Buretu, Daku and Vunisinu in Fiji.  

The main objective is for communities, students, academics, NGOs, government, private enterprises or 
donors to be able to collect data of community assets and infrastructure using FOSS, create a geo-da-
tabase and shape files, and produce maps to highlight their issues (Pouvalu, 2015). This tool-kit moves 
away from the traditional use of GPS devices as not every community will have access to a GPS device 
or fast internet connection. Communities can use this tool-kit to quantify (using simple tools in QGIS) 
the areas or the number of households that have access to nutritious food, the risks and the number of 
people/households at risk. 
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The tool-kit was designed for users without a GIS background and can be used and applied at the 
community level. This is the first version of the tool-kit and it will be developed further for students at 
tertiary level.  More information on the Community Mapping & QGIS tool-kit is available at http://pace.
usp.ac.fj.

The tool-kit methods were used to map data from Cicia Island, Fiji. Household data on Cicia was col-
lected as part of a research study carried out by a team from PaCE-SD. Google Earth images were 
geo-referenced to WGS/84 zone 60 S. shape files of the island; roads and villages were created and 
joined with the collected household data. Figures 9 - 12 show a comparison of the village populations 
and the number of households with different water sources. Mabula Village has a population between 
94-183 and 39 households.  Of the 39 households only five stated their main water source as a spring, 
six households have water tanks and one household relies on a well. 

Figure 9: Population map of Cicia Island
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Figure 11:
Number of households with 
spring water
 

Figure 10: 
Number of households per 
village on Cicia Island
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Figure 12: 
Number of households with rainwater catchment

Maps were used to highlight the percentage of crop 
types grown per household in each village (Figure 
13). Cassava, plantain and taro remain the most com-
mon, possibly because they are easy to grow and re-
quire less human resource. Figure 14 shows how the 
geo-referenced dataset in QGIS was used to show the 
number of households with household gardens. 

Figure 13:
Percentage of crop types per household

Figure 14:
Number of households with house gardens
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3.4 Land Cover Mapping

3.4.1 Land cover mapping of volcanic islands – Fiji (1:50,000)

In response to a request from the Fiji Department of Agriculture, a team from GSD began creating land 
cover map layers stratifying non-forest layers (sugar cane fields, pasture land, other crops and bare land) 
for Vanua Levu and Viti Levu. This information would assist in monitoring agricultural plots and pasture 
land.  However, priority was later placed on small-scale mapping at 1:10,000, and vegetation mapping 
at 1:50,000 was postponed (Forstreuter, 2011).  Small-scale mapping covers more land area and with 
large-scale mapping a Very High Resolution (VHR) image is required. One of the limitations to land cover 
mapping is the availability of very expensive VHR satellite images.

USAID assisted food security projects in the region by allocating funds to purchase multi-spectral image 
data for Fiji, Kiribati, Samoa, Solomon Islands, Tonga and Vanuatu. This provided an opportunity to map 
the land cover for Fiji at 1:10,000 with very fine detail vegetation classification. Land cover for Viti Levu 
and Vanua Levu has been successfully mapped. 

3.4.2 Land cover type mapping utilising pan-sharpened 
 QuickBird image data, Kiribati

As part of GSD’s role in adapting and developing methods and tools for the region, they initiated map-
ping coconut palm cover which was needed for biofuel, food security, regeneration of palms and for 
Monitoring, Assessment and Reporting (MAR) FAO programme purposes (Forstreuter & Bataua, 2012).  
In addition to coconut palms, pandanus and breadfruit were also mapped. Mapping was conducted at 
1:5,000 for precise data using a pan-sharpened QuickBird image of Christmas Island with a 60cm reso-
lution. The geo-coded data was in WGS-84 UTM zone 59. 

An area analysis of Christmas Island showed that non-vegetation accounted for 70% (of which 68.9% 
were water bodies) and only 30% was covered with vegetation. Coconut cover was stratified into three 
density classes: scattered, medium dense and dense. Counting of coconut palms was conducted in GIS 
using the three stratums. For each stratum, the coconut palms were counted in 20 square plots of 50 x 
50m. Table 6 shows a summary for the estimated coconut palms for each stratum.

Table 6: Estimated Coconut Palm Count

The land classes were digitised from the image data by visual interpretation with a zoom factor of 
500m.  1cm screen distance was equal to 10m in the field.  A map was created to show the vegetation 
cover (Figure 15). 

Class Area (ha) Palms/ha Palms

Dense coconut 613 251 153,863

Medium dense coconut 1297 127 164,719

Scattered coconut 1938 69 133,722

Sum 452,304
(Source: Forstreuter & 
Bataua, 2011)
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In terms of food security, the number of existing palms and their ability to thrive in the environment is 
low. The average number of coconut palms does not reflect the average number of harvestable coconut 
palms as other factors are involved. The age of palms and distance to road also influences production.

3.4.3 Establishing coconut palm counting design

The coconut palm counting design was developed to count the number of palms per area and focused 
on mapping coconut palms in Abemama, Abaiang and Christmas Island. Mapping coconut resources on 
low-lying atolls provided FAO with useful information that assisted in allocating funds for coconut palm 
regeneration (Forstreuter, 2011).

The distribution of coconut palms per hectare determined the density classes: scattered, semi-dense 
and dense.  Using VHR image data, coconut palm counting was performed through GIS overlay after the 
interpreter placed points on the visible palms in a randomly selected grid. The method worked with the 
less dense stratum.  In dense areas, the system still needs to be refined. 

The project developed into the Coconut Assessment in Kiribati (COCOKI) (Forstreuter, 2013).  Once the 
counting of the coconut palms was completed, fieldwork verified the parameters that were unclear on 
image data. As a result, coconut palm density has been counted for Abemama, Abaiang and Christmas 
Islands. A full database was created that provided FAO with data on the coconut palms in terms of age 
structure, volume, etc. 

 

Figure 15: Vegetation cover of Christmas Island
(Source: Forstreuter & Bataua, 2011)
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3.4.4 Mangrove development visible through land cover change 

In 2012, GSD began mapping changes in land cover in Kiribati using a quantitative approach (Forstreuter 
& Bataua, 2012). Mapping changes in land cover provides useful information for FAO and other inter-
ested organisations in terms of food security. VHR satellite imagery from QuickBird and GeoEye was 
geo-referenced to UTM and then used as a base map. The existing land cover map containing informa-
tion of the physical environment was geometrically rectified against the satellite image. Vector layers 
of different vegetation type were digitised from the satellite image and classified according to the land 
cover map.  An overlay analysis was performed where pixel values of the 2009 layer were multiplied by 
10 before the values of both layers were added, stored and then the change was quantified (Figure 16).

As a result of this project, land cover change has been mapped for Makin, Butaraitari, Marakei, Tarawa, 
Maiana, Aranuka, Onotoa, Tamana and Arorae. The mapped changes show that only Makin showed an 
increase in vegetation, which were mangroves, followed by coconut palms. 

3.5 Hazard and Risk Modelling

Floods pose a major threat to people’s health, security and sources of food and water.  Homes, central 
business districts (CBD), industrial and agricultural activities in low-lying areas are most vulnerable to 
inundation. Flood hazard modelling was conducted for the Nadi River basin after the 2009 flood in 
western Viti Levu, Fiji (Paquette & Lowry, 2012). The study aimed to determine the spatial extent of the 
flood hazard and the populations, buildings and areas with the greatest risk. Data used included the 
2007 census data, satellite imagery, hydrological, topographical and pedological data. GIS was used with 
multi-criteria decision analysis (MCDA) to determine the spatial extent of the hazard and a GIS overlay 
was produced to show the populations at highest risk. 
 

Figure 16: 
Overlaying raster data
(Source: Forstreuter & 
Bataua, 2012)
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Methods used were: acquiring the relevant datasets, conducting an extensive field survey of the low-ly-
ing areas within the basin and taking elevation data points to create a more accurate digital elevation 
model, measuring the channel, creating and using an Analytical Hierarchy Process (AHP) matrix. The 
AHP matrix was used to identify the relative importance of inputs to define the spatial extent of flood 
hazard. The GIS hazard model consisted of six data layers: elevation, catchment, land use, slope, dis-
tance from channel, and soil type. Six hazard levels were then identified ranging from ‘very low hazard’ 
to ‘extreme hazard’. The model was used to map and assess the areas at risk within the Nadi River basin 
using spatial data of buildings, 2007 census and land-use.  Less than 30% of the Nadi area was identified 
to be under ‘severe’ flood hazard.

Analysis highlighted that risks and vulnerability are dependent on a number of factors.  Individuals living 
in ‘high risk’ areas but who are high-income earners with savings and well-built houses are more resil-
ient. Individuals living in the same area with less income, less or no savings and with poorly built houses 
are more vulnerable and face higher risks. Individuals that rely heavily on agriculture plots located in 
‘severe’ flood zones are more vulnerable if they have no savings, and recovery is more difficult. The CBD 
is in the ‘extreme’ flood hazard zone, however buildings are able to withstand the impacts of floods and 
owners have the financial capability to re-build compared to the people in Nakavu village. However, 
people that depend highly on processed food purchased from the CBD are also highly affected.

Although the model was successful in maintaining consistency with the spatial extent of the flood haz-
ard there were some limitations. These include: missing layers of the distance from storm drains; some 
topographical features were not available and therefore values were over and underestimated, and the 
model did not measure channel flow. Data on the distances of households from storm drains would 
provide valuable information as some of the highest flood marks were found around houses that were a 
few metres from storm drains.  Satellite imagery used at the time of the study had missing data for some 
low areas but this could be improved with LiDAR data. For more information on the methods used see:  
http://www.publish.csiro.au/?act=view_file&file_id=SP12003.pdf 

3.6 Mapping Survey Data

3.6.1 Agriculture in Kanak tribes

This study looked at the significance and functions of tribal agriculture (Guyard, et al., 2014).  Institut 
Agronomique Néo-Calédonien used random sampling to survey 1768 households in 288 tribes (out of 
340). This accounts for 12.6% of the total population of tribal households in the country. Some of the 
survey data was presented in maps using GIS for visual interpretation of agriculture in tribal communi-
ties. Figure 17 shows the population distribution of the tribal population per Province with the highest 
number in the Northern Province (Province Nord).
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3.6.1 Agriculture in Kanak tribes

This study looked at the significance and functions of tribal agriculture (Guyard, et al., 2014). Institut 
Agronomique Néo-Calédonien used random sampling to survey 1768 households in 288 tribes (out of 
340). This accounts for 12.6% of the total population of tribal households in the country. Some of the 
survey data was presented in maps using GIS for visual interpretation of agriculture in tribal communities. 
Figure 17 shows the population distribution of the tribal population per Province with the highest 
number in the Northern Province (Province Nord). 

Figure 18 shows that the Northern Province has the highest agricultural productivity and a small per-
centage of the tribal population in the Southern Province (Province Sud), specifically Nouméa has the 
lowest. Some of the influencing factors noted were that some people in the near-city communities were 
involved in ‘other’ jobs and not entirely involved in agriculture and fishing. Full-time agricultural 
practices and fishing as a means of daily consumption were more prevalent in the rural areas.  Sea fishing 
dominates all fishing activities within the Provinces (Figure 19). The Loyalty Islands (Iles Loyauté) have 
the highest catch per Province for sea fishing. 

This study shows that agriculture is important for home consumption, as a source of wealth and for 
maintaining social relations within and amongst tribes. This allows many of the Kanak tribes to be food 
secure and at the same time have access to processed goods and maintain social ties. 

Figure 17: Tribal population per Province (Source: Guyard, et al., 2014)
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Figure 18: Agricultural production per Province (Source: Guyard, et al., 2014)

Figure 19: Tribal fishing by Province (Source: Guyard, et al., 2014)
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3.7 Crop Simulation Models

3.7.1 What is a crop model?

Crop simulation models require a comprehensive understanding of the interaction between soil, plants 
and weather (Singh, 1994) and have become an essential tool to support and conduct agricultural re-
search (Miglietta & Bindi, 2003). Crop modelling uses a set of equations to represent the behaviour of 
the system based on the assumption that any given process can be expressed in a formal mathematical 
statement. The use of crop models has changed drastically over the last 40 years (Oteng-Darko, et al., 
2013).  

Four production levels are identified in crop simulation models: 

1. there is no shortage of water or nutrients in the growing season and the growth and development 
depends on the weather and crop characteristics; 

2. growth is limited by shortage of water at least some part of the growing season; 
3. nitrogen shortage, water limitation and adverse weather conditions affect plant growth; and 
4. growth is restricted by low levels of phosphorus and other nutrients in the growing season.  

Diseases, pests and weeds that also limit crop growth should be considered (Singh, 1994).  Crop models 
help in assimilating knowledge gained from field experiments, problem solving, collaboration between 
researchers and organisations, yield forecasting, impact assessment of climate change and climate vari-
ability, optimising management practices, genotype by environment interactions, and analysing the 
complexity of cropping systems. 

3.7.2 Some examples of crop models

Many crop models are available to predict yield. The Decision Support System for Agro-technology 
Transfer (DSSAT) has been used worldwide to determine crop yield (Jones, et al., 2003) and is being 
used as a teaching tool (Oteng-Darko, et al., 2013). DSSAT is a valuable tool in sustainable agriculture 
because it allows users to combine technical knowledge gained from crop growth models with econom-
ic considerations and environment impact evaluation to assist in economic analysis and risk assessment 
of farming enterprises (Jame & Cutforth, 1996).

The Great Plains Framework for Agricultural Resource Management (GPFARM) is a strategic planning 
tool used by researchers in the USA that incorporates science-based simulation with economic analyses 
and MCDAs for evaluating fields or entire enterprises. The GPFARM-derived Water Erosion Prediction 
Model is a modification of the Erosion Productivity Impact Calculator (EPIC) model (McMaster, et al., 
1996).

The Agricultural Production Systems Simulator (APSIM) is a stable modelling framework that is widely 
utilised in Australia and other regions for farming research and extension. This model is able to simulate 
a wide range of farming systems, such as dryland and irrigated cropping, smallholder farming and agro-
forestry systems. APSIM was developed to investigate on-farm management practices and the effects 
of climatic variables. 
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The key processes considered include: growth and yield of crops, pasture and trees; soil processes 
including evaporation, runoff, water, nitrogen and phosphorus movement and changes in pH; surface 
residue dynamics and erosion; and crop and farm management options (Holzworth, et al., 2006). The 
model has been extended to include modifying farm practices, analysis of natural resource manage-
ment, climate risks and climate change scenarios (Holzworth, et al., 2006).

3.7.3 Minimum datasets

Data required for crop models include: weather, crop, soil and management practices. The weather 
data needed includes maximum and minimum temperature, rainfall, relative humidity, solar radiation 
and wind speed. Daily weather data is required to access daily plant growth.  Crop data includes crop 
name, variety name, leaf area index, phenology and yield above ground. Soil data includes thickness, 
pH, organic carbon, texture, moisture, saturation, field capacity, bulk density and wilting point of soil.  
Crop management data includes sowing date, depth of seedlings, irrigation dates and amount, fertiliser 
application dates and amount, type of fertiliser used and depth.  

The minimum dataset required by DSSAT is: information on the field site, daily weather of the grow-
ing season, and characteristics of soil and crop management data (Jones, et al., 2003). The minimum 
dataset required by APSIM is configured by specifying the modules to be used in the simulation and 
the requirements of these modules. As the simulation proceeds, APSIM requires initialisation and tem-
poral datasets. Initialisation data is usually classified as generic data and simulation specific parameter 
datasets, such as: site, cultivar, and management characteristics. Site parameters include climate for 
meteorological modules, soil characteristics and surface residues for soil modules (Keating, et al., 2003).

3.7.4 Applications of crop models

Applications of crop models include studying management at field sites, fertiliser and irrigation man-
agement, site specific farming, study of crop management options under climate variability (Jones, et 
al., 2003), impacts of and adaptation to climate change (Xiong, et al., 2008), effects of carbon dioxide 
(CO2) concentrations and temperature on crop growth and development (Miglietta & Bindi, 2003) and 
resource management and policy analysis (Oteng-Darko, et al., 2013). In contrast to actual field results, 
simulation models can be extrapolated to different cultivars, conditions and crop management strat-
egies (Miglietta & Bindi, 2003). Other applications include: research understanding and integration of 
knowledge across disciplines; improving experiment documentation and data organisation; and site 
specific experimentation.
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3.7.5 Environmental characterisation

Crop simulation models, when combined with GIS, have the ability to facilitate demarcation of homolo-
gous zones at different levels, such as, mega, macro, meso and micro-levels (Singh, 1994). 

• Optimising crop management
Recently, agricultural producers have become interested in environmental quality and strategies 
for optimising the profitability of crop production while maintaining soil quality and minimising 
environmental degradation. Simulations can be used to determine the best management practices 
for a particular cropping system. Some models have chemical leaching and erosion components 
that can be utilised to determine the best long-term practices. Investment in irrigation systems and 
irrigation schedules can also be calculated.

• Pest and disease management
DSSAT CERES models include several pest and disease types. Damage types include: leaf, stem, 
root and seed weight; leaf area index and seed numbers; daily carbon assimilation; and plant pop-
ulations.  DSSAT V4.0 maize, sorghum and millet models include a limited number of pest damage 
types (Hoogenboom, et al., 2003). Pest and disease models use data such as insect populations, 
damage done to different parts of the plant, disease severity on plant tissue and physical damage 
to simulate the effects of pests or diseases on plant growth and yield.  Feedback on plant growth 
processes are through leaf area reduction, assimilated loss, and loss of plant components such as 
fruit, leafs, stem and roots (Jones, et al., 2003). DSSAT SUBSTOR potato model lacks consideration 
of pests and diseases (Nand, 2014). Pest management components are being added to new crop 
models (Jones, et al., 2003).

• Yield forecasting
A validated simulated model, when appropriately applied, can identify the limitations of actual field 
experiments and allow researchers to use that knowledge in understanding options available for 
the most efficient agricultural production (Royce, et al., 2001). The precise estimate of crop yield 
before harvest is of great value to both farmer and researcher. In this approach, the model is run 
using the weather data of the season along with crop management and soil data. Simulation 
models are useful in separating yield gains into components due to changing weather trends, 
genetic improvements and improved technology (Oteng-Darko, et al., 2013).

The InfoCrop coconut model was calibrated and validated in India using data compiled from 
published studies. The InfoCrop coconut model can satisfactorily simulate coconut dry matter 
production, partitioning and nut yield, and can be used to increase the efficiency of agronomic 
experiments designed to aid in coconut crop management (Kumar, et al., 2008).

• Irrigation and fertiliser management
The APSIM model was used to assess the biomass production, yield, water and nitrogen use of 
wheat and chickpeas in Syria. The model was able to simulate the productivity and water and 
nitrogen use under different water and nitrogen supply levels (Moeller, et al., 2007).
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• Climate impacts
The variability of our climate associated with extreme weather is a concern for all of us. Crop models 
have been widely used to investigate the impacts of climate change across regions. Crop produc-
tion is highly dependent on weather variables and any changes in the climate, such as increase in 
temperature, will have major effects on crop biological processes, yield and production. Proper 
understanding of the effects of climate change is essential for scientists and farmers to make better 
crop management decisions, e.g. irrigation schedules, selection of varieties and planting dates to 
minimise risks (Oteng-Darko, et al., 2013).

Crop simulation models and GIS are vital tools for studying the impacts of climate change on 
agricultural systems. Integrating GIS into crop simulation models as in DSSAT can be helpful as it 
provides visualisation of model summary outputs, such as, yield response.  

The “Special Report on Emission Scenarios” predicts that in the 2020s the effects of climate change 
and variability in Asia will reduce the yield of rice. The yield of maize in Africa and Latin America in 
2055 will also decline by 10% (Hodson & White, 2010). A study conducted in Italy on wheat devel-
opment under climate change using the IATA model, indicated that there were differences in the 
rate of wheat development and associated agricultural risks under different climatic scenarios (Mi-
glietta & Bindi, 2003). Outputs from climate change simulations can be used for economic analyses 
(Jame & Cutforth, 1996).

The EPIC model was tested in USA to simulate crop yields under different climatic conditions.  
Twenty years of climate records (1971-1990) were separated into different growing seasons with 
different temperature and precipitation classes (normal years, hot/cold extremes, and wet/dry 
extremes). Statistical comparisons were made between the simulated yield, observed yield and 
observed trends de-trended of technology influences. The results indicated that the EPIC model 
reliably simulated crop yield under temperature extremes, while precipitation extremes were less 
reliable but credible (Easterling, et al., 1996).

3.7.6 Application in the Pacific

Climate change is already affecting agriculture and food production in PICs. The impact of climate change 
and variability on major Pacific food items such as, taro, cassava, sweet potato, banana, rice and sugar 
cane needs to be assessed.  In other regions, the impact of climate change on agricultural production is 
conducted using crop simulation models.  

Crop simulation models are an important tool for predicting likely crop production under future cli-
mate change scenarios. There is a need to integrate modelling from different disciplines to ensure an 
advanced understanding and prioritization of the challenges climate change presents for agriculture.  
Crop models such as DSSAT and APSIM help in understanding the agro-management practices needed 
to be able to cope with climate change and variability. The APSIM modelling group improved the cassava 
model based on Fiji data and are also developing a taro model based on information from Vanuatu, Fiji 
and Tonga (Crimp, pers. comm., 2015). The APSIM crop model was used to determine climate change 
impacts on cassava yield in Fiji.
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Plans are also underway to use DSSAT on cassava, taro and sugar cane to predict the impact of climate 
change on crop growth and development and to adjust management practices (Wairiu, et al., 2012).  
FIJICLIM can be used to assess the impacts of climate change on different sectors such as agriculture, 
coastal zone, human health and water resources (Kenny, et al., 2000). 

A Solomon Islands study assessed the impacts of climate change and variability on major root crops 
such as sweet potato, cassava, taro and yam in six villages (Hovikoilo, Guguha, Tatamba, Ligara, Biluro 
and Hirolegu on Isabel Island). The root crops were evaluated using farmers’ perception and knowledge 
on ecological variables such as range shifts, crop growth and health and crop yields. DSSAT was used 
to simulate growth and yield. The model provided much needed information on limiting factors asso-
ciated with crop phenological and physiological processes. Changes in growth patterns were observed 
due to changes in temperature and rainfall patterns. The simulation of taro cultivars (Tausala Samoa 
and Lehua) in Hovikoilo, Biluro and Tatamba showed that the growth of the Tausala Samoa variety was 
susceptible to nitrogen leaching caused by runoff due to heavy rainfall, which resulted in fairly low yield.  
The Lehua variety was more resistant and produced higher yields.  Simulations conducted using PCCSP 
future climate projections showed that taro will be able to be cultivated in Santa Isabel, however the 
yield will be low (Quity, 2012). 

A study in West and East Ghonghau and Sa’aiho, Solomon Islands examined the use of DSSAT and the 
impact of climate change and extreme events on taro, cassava and maize. Information collected during 
interviews and surveys was used to calibrate DSSAT.  Simulations for Sa’aiho suggested that taro and 
maize yield is expected to decline by 12-13.2% by 2090 while cassava yield is expected to increase by 
15.6%. In both West and East Ghonghau, taro yield will increase by 4.6% and 6.7% respectively, cassava 
yield is expected to increase by 18.5% and 24.1% and maize yield is expected to decline by 8.3% by 
2090. Simulations also showed that cultivation of other varieties of these crops can have projected yield 
increases by 2090 (Maeke, 2013).  

DSSAT SUBSTOR potato model has been used to assess growth and yield of potato (Desiree variety) 
under current and future climate scenarios in Banisogosogo, Fiji. Values of above and below ground 
mass were taken from four progressive harvests from one experimental and three replicate plots. The 
model was calibrated using field, daily weather and soil data from the experimental plot. Regression 
analysis showed observed and simulated values were in good agreement. El Niño Southern Oscillation 
(ENSO) showed differences in yield due to differences in weather, water and nitrogen stress. Simulations 
showed varied yield in different locations. Using ‘neutral year’ as a baseline, neutral year produced the 
highest yield with ENSO providing a percentage difference of 61.4% and La Niña with a percentage dif-
ference of 13.88%.  Future climate scenarios showed above ground mass increasing while below ground 
mass decreases (Nand, 2014).

3.8 Challenges: the way forward

What does the future hold for the use of crop simulation models? There are new exciting opportunities 
and there are challenges that need to be addressed. Crop models can be improved and there is a need 
to develop a global dataset for soil crop and weather variables integrated in GIS to form user-oriented 
decision support systems.  Factors that affect crop growth and development, such as pests and diseases 
should be fully integrated (Singh, 1994). There is a need to train educators, researchers, administrators 
and policy-makers on how to derive the maximum benefit from decision support systems. 
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Calibrated and validated models can be used effectively to conduct research that could save time and 
money and contribute to sustainable agriculture that meets the world’s need for food (Oteng-Darko, et 
al., 2013).

3.9 Comprehensive Food Security and Vulnerability Guidelines

A comprehensive food security and vulnerability guideline (CFSVG) is a baseline that provides an in-
depth picture of the food security situation and vulnerability of households in a particular country. The 
assessment is conducted during ‘normality’, not during a crisis, and focuses around key questions:

• Who are the food insecure and vulnerable people?
Vulnerability Analysis and Mapping (VAM) is conducted at household level. Information collected 
is analysed to determine ‘livelihood’ groups; the most vulnerable are identified using household 
expenditure and income, and risks that will affect them e.g. droughts and floods.

• How many are there?
During the design of the survey, probability sampling methods are used to select households. The 
frequency of food insecurity and vulnerability found in the sample is applied to the entire popula-
tion to estimate the total number of food insecure and vulnerable.

• Where do the food insecure and vulnerable people live?
Maps are developed showing areas most affected by food insecurity and vulnerability, crucial tools 
for decision makers and for targeting aid.  

• What are the root causes of food insecurity?
Using qualitative and quantitative data and local experts, comprehensive food security and vulner-
ability assessments identify the root causes of food insecurity and vulnerability.

• What are the implications for food security interventions? 
Recommendations are provided based on the conclusion of the assessment in each country. 

Comprehensive food security and vulnerability analysis requires careful planning and preparation. 
Following the initial meeting, an overall action plan should be developed. The plan should cover:

• Identification and establishment of a Food Security committee.
• Identification of scope and objectives.
• Review of secondary data or literature.
• Development of terms of reference clearly stating assessment objectives, work plan for the 
 entire process, roles and responsibilities for each member.
• Geographic scope of the assessment
• Establishment of sampling strategies with partners.
• Overview of data collection and analytical approach.
• Site selection and rational.
• Logistical planning.
• Estimate of the total amount of resources needed to implement the survey.
• Reporting processes.



53        F O O D  S E C U R I T Y  B E S T  P R A C T I C E S  F O R  T H E  PA C I F I C     B E S T  P R A C T I C E S  O N  F O O D  S E C U R I T Y  I N  T H E  PA C I F I C           

• Use of information in food security interventions.

(World Food Programme (WFP), 2009: 38-41).

A CFSVG also includes analysis of markets and price trends in a country and an analysis of risks, such 
as hazards and disasters and their impact on the most vulnerable. This analysis facilitates emergency 
needs assessment after a crisis strikes (WFP, 2015). It contains information on food consumption pat-
terns, education, nutrition, market and livelihoods.  A CFSVG also contains information on profiles of the 
food insecure, analysis of risk, vulnerability and the underlying causes. The baseline study can be used 
to measure change after crises and provides information for designing recovery operations and country 
programmes (WFP, 2010). They have become a key reference for decision makers involved in planning 
and implementing food security related programmes and addressing supply and demand constraints 
(WFP, 2009).

The comprehensive food security and vulnerability process includes activities ranging from literature 
reviews, surveys to collect and analyse primary and secondary data, to identifying gaps. The process can 
take up to 4-8 months, depending on the size of the study, the political environment and other charac-
teristics of the country. The assessment should be undertaken where possible in partnership with UN 
agencies, relevant government authorities and civil society. The life of such assessments is based upon 
the indicators used and, in most cases, they are valid for 3-5 years (WFP, 2009). 

CFSVG are used in various ways, including the design of relief and recovery operations, country pro-
grammes, development activities, capacity building, emergency food security assessments, and design 
and implementation of food security monitoring systems. They can provide updated information for 
all sectors and partners until other surveys can be carried out e.g. on income/expenditure, health and 
demographics, and are an entry point for partnership and collaboration with UN agencies (WFP, 2009).
Examples of comprehensive food security and vulnerability from Ghana and Kenya can be obtained 
at http://www.humanitarianresponse.info/system/files/documents/files/wfp257009_0.pdf and http://
www.disasterriskreduction.net/fileadmin/user_upload/drought/docs/wfp247486.pdf.

3.10 Emergency Food Security Analysis

Emergency Food Security Analysis (EFSA) is conducted following a disaster, shock or events that neg-
atively affect food production. It includes areas that have been affected to determine the impact on 
households, their livelihoods and access to food, and aims to provide recommendations on food and 
non-food assistance options. The number of people in need, the type and also the duration of assis-
tance is also identified (WFP, 2010). Producing a ‘perfect’ assessment needs balance between timeli-
ness and accuracy (WFP, 2005).

The key areas that EFSA focuses on include livelihoods, food security and nutrition.  ‘Livelihood’ includes 
capacity, assets (both material and social) and activities required for a means of living linked to survival 
and future well-being. Livelihoods of households and individuals are examined and the way they are 
able to withstand problems or shocks noted. Analysis begins with consideration of household assets 
and livelihood strategies. An asset can be described as anything valuable or useful; they may be hu-
man (physical capability, skill or level of education), social (gender, kinship or other networks), financial 
(loans, savings, liquid assets), physical (livestock, equipment or tools), natural (land, water, forests) or 
political (power relationships, access to government processes). 
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These assets are used to form livelihood strategies to obtain food, income and other essential goods 
and services (WFP, 2009: 21).

When a shock occurs, households and individuals act in different ways. The level to which they can 
withstand shocks without excessive damage depends on their vulnerability and resilience. Resilience 
and vulnerability are determined by the type and degree of shock. When a household is vulnerable, it 
may use coping strategies to reduce vulnerability and increase resilience.  Overall, having more assets 
means more varied strategies and the more resilient a household is (WFP, 2009: 22). 

The second key area of EFSA is food security. Analysis of food security is based on three main pillars: 
food availability, food access and food utilisation. Assessment of nutrition is also a vital part of EFSA.  
As well as identifying obvious health challenges affecting malnourished people, information on nutri-
tion status is also gathered to provide an overall indication of the risks to livelihoods and households.  
Assessment of nutrition is based on: food security, health status, public health environment, and care 
practices. Health status refers to the ability of the body to absorb and use nutrients that are consumed 
while public health environment refers to the condition in which people live. Care practices include 
feeding practices, food distribution and care for the sick (WFP, 2009).

Table 7: Key aspects of EFSA for measuring the potential impact of shocks

(Source: WFP, 2009)

WFP divides EFSA into three phases: initial investigations, rapid assessments, and in-depth assessments.  

Does the shock have an impact on 
food security?

• How does the current state of the crisis compare to the pre-crisis 
state?

• Is the population food secure?

Has the level of malnutrition among 
the population been increased by 
the shock?

• Will the population remain or become food insecure or malnour-
ished in the future?

How severe is the problem? • How severe is food insecurity or malnutrition?

What is the coping mechanism? • Will the affected people cope with the problem on their own 
without becoming more food insecure?

Who? How many? Where? • Which groups are food insecure and who will become food inse-
cure in the future?

• What proportion of people are affected now and how many will 
be affected in the future?

• Where are these people located?

Why are the people insecure? • What are the causes of present and future food insecurity and 
malnutrition?

What is needed? • Can the affected people cope with and recover unaided?
• Are these people already receiving assistance? If so, what is the 

source of assistance and how much?
• Is international assistance required?
• What will be the most appropriate response?
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An initial investigation follows a disaster or crisis with the purpose of determining if there will be a food 
security emergency. The information for an initial investigation is gathered through secondary data such 
as reports, observation and a few rapid field visits and should normally be completed within 1-2 days. 
A rapid assessment relies on primary data (interviews and questionnaires) collected by an assessment 
team visiting a number of sites. The purpose is to gain understanding of the situation and decide on the 
scale, type and timing of response. Usually a report is produced in 2-6 weeks.  

An in-depth assessment comprises a combination of household surveys and in-depth interviews with 
small groups within the affected population. The purpose is to create a household economic profile 
(with detailed information on the food security situation, causes of insecurity and malnutrition) for each 
distinct subgroup within the population, and a recovery plan for each. 

In the early stages of a crisis, the initial investigation and rapid assessment should include existing 
agro-ecological or livelihood zones, food security profiles, population statistics, logistic capacity assess-
ments, national and regional early warning systems and contingency plans. In the later stages of a crisis 
EFSA should include findings of on-going monitoring at community level, pre-crisis data, early warning 
systems highlighting any further risks and contingency plans (WFP, 2005).  An overview of comprehen-
sive food security and vulnerability guidelines and EFSA can be found at http://www.wfp.org/food-se-
curity/guideliness. 

3.11 Food Security Indicators

Food security indicators are a measure of one or more dimensions of food security used to demon-
strate change or a result of programme activity in a target population. Indicators are based on a set of 
observations or measurements of food security related conditions at individual, household, community, 
market or regional level. Selection of indicators for monitoring and evaluation programmes typically 
depends on relevance, credibility, cost, comparability, time sensitivity and the use of information (Riely, 
et al., 1999). A single indicator will not be able to summarise the complexities of food security so a set of 
indicators must be used to cover all the dimensions (Pangaribowo, et al., 2013). Economic growth alone 
does not guarantee food security (OXFAM, 2015).  

Food security covers a complex set of concepts and dynamics and the data required for food security 
assessments needs to capture its multi-dimensional nature. Given the multi-dimensional nature of food 
security, the need for a variety of measurements has long been recognised (Maxwell, et al., 2013). Data 
should be accurate and timely, particularly for the purpose of evidence-based policy. Data collected 
for food security assessments should cover macro and micro-levels, and anthropometric indicators at 
household and individual levels, and should be of the best quality. Demographic and Health Surveys, 
Multiple Indicator Cluster Surveys, data related to food supply (food production) and anthropometric 
indicators provide the basis at the macro or national level (Pangaribowo, et al., 2013). 

Household food security indicators include: demographics, income and livelihood classification, food 
expenditure, food consumption and coping, water sources, sanitation and access, and health status.  In-
dividual food security indicators include: health, feeding practices and caring practices.  Other indicators 
used to measure food security include: dietary diversity and food frequency, consumption behaviours
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and Global Hunger Index (GHI), Coping Strategy Index (CSI), reduced Coping Strategy Index (rCSI) and 
Household Food Insecurity and Access Scale (HFIAS) (Vhurumuku, 2014). These are used widely by ex-
perts and international agencies. 

• FAO’s Indicator of Undernourishment
FAO provides an Indicator of Undernourishment (FAOIU) for most countries which considers mean 
dietary energy supply as a proxy for food energy consumption. The FAOIU aims to estimate the 
proportion of the population that is at risk of insufficient consumption of calories. This indicator 
comprises three parameters: the mean quantity of calories available for human consumption, the 
inequality in access to those calories among the population, and the minimum amount of calories 
required by the population (Pangaribowo, et al., 2013). FAO calculates the FAOIU using three steps: 
firstly, per capita calorie intake based on FAO country Food Balanced Sheets is estimated; secondly, 
the distribution of calories in the population is estimated by calculating the coefficient of variation 
of energy expenditure and assuming a log normal distribution of energy consumption; and thirdly 
a calorie cut-off point is calculated and the number of people who are undernourished are counted 
(Masset, 2011).  

There are problems with this indicator. Firstly, available calories are a poor predictor of nutritional 
development, mortality and productivity. There is a need to go beyond calories for analysis of di-
etary diversity.  Robustness is also questionable as the data on food availability is often not reliable 
(Pangaribowo, et al., 2013).  According to the World Bank (2015) the prevalence of undernourish-
ment in Fiji (between 2010-2014) was 5% of the total population.

• The Global Hunger Index
The Global Hunger Index (GHI) is designed to provide information on the state of hunger globally.  
Calculated on an annual basis, it highlights the successes and failures in progressing hunger reduc-
tion and provides information on drivers of hunger.  GHI parameters include: undernourishment, 
child underweight and child mortality (Pangaribowo, et al., 2013). Lack of data in some countries 
such as PNG prevents GHI score calculation (von Grebmer et al, 2012).

• The Global Food Security Index
The Global Food Security Index (GFSI) is published by the Economist Intelligence Unit and measures 
the risk of food insecurity. It provides a ranking for 105 countries, including high and low income 
countries and is based on affordability, availability and utilisation. The weakness of this indicator is 
that GFSI score is meaningless in terms of policy action unless one understands the factors that led 
to this score (Pangaribowo, et al., 2013).

• Poverty and Hunger Index
The Poverty and Hunger Index (PHI) was developed as one of the instruments to monitor achieve-
ments of Millennium Development Goals. This indicator considers the proportion of population 
living on less than a dollar per day, the poverty gap, the share of the poorest quintile in national 
income or consumption, underweight children and the proportion of undernourished population 
calculated by FAO (Pangaribowo, et al., 2013).  Another version of the index measures progress in 
achieving each of the MDGs over the period 1990-2015. The difficulties in collection, documenting 
and analysing these data make it a challenge to implement in PICs.
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• The Hunger Reduction Commitment Index
The Hunger Reduction Commitment Index (HRCI) assesses a government’s commitment leading 
to better nutritional outcomes, and can help the government and donors prioritise their efforts in 
reducing hunger. The evaluation of political commitment is seen through the dimensions of food 
and nutrition security, availability, access and utilisation. Additionally, thematic areas identified in 
governmental action against under-nutrition include: policies and programmes, legal frameworks 
and public expenditure. These themes also cover food and agriculture, women’s empowerment, 
social protection and health environment (Pangaribowo, et al., 2013).

• Anthropometric Indicators
Anthropometric Indicators (AI) measure nutritional outcomes at an individual level. These include: 
stunting (low height-for-age), underweight (low weight-for-age) and wasting (low weight-for-
height). These nutritional outcomes go beyond availability and accessibility of food and consider 
interactions between food losses, intra-household food distribution, individual health and activity 
levels. The advantage of using AIs is that they directly reflect the imbalance between energy intake 
and expenditure.  Since data is derived from household surveys, it is disaggregated by groups and 
regions, enabling group and spatial analysis (Pangaribowo, et al., 2013). 

• Diet Diversity Score
Diet Diversity Score (DDS) represents the quantity of different food or food groups consumed over a 
period of time. It is a good measure of household food access and calorie intake. Varied diet is also 
associated with benefits such as improved birth weight, child anthropometric status, improved hae-
moglobin concentration, and reduced risk from hypertension and cardiovascular disease. This score 
can be collected through household surveys (Pangaribowo, et al., 2013). The Food Consumption 
Score (FCS) is a specific type of dietary diversity indicator used primarily by WFP.  The Household 
Dietary Score, similar to FCS, has been widely promoted by FAO and USAID (Maxwell, et al., 2013).

• Medical and Biomarker Indicators (MBI)
These indicators allow us to measure micronutrient deficiency with precision for example iron defi-
ciency in adults and children (Pangaribowo, et al., 2013). 

There is a need to assess whether food insecurity is the cause of malnutrition or whether aggravating 
factors are the cause of malnutrition or a combination of these (Vhurumuku, 2014). Other measures 
include the amount of money spent on food, consumption behaviours, Coping Strategies Index (CSI), re-
duced Coping Strategies Index (rCSI) (Vhurumuku, 2014), behavioural and psychological measures and 
self-assessment measures (Maxwell, et al., 2013), stability of food prices and supply, household food 
production, food crop diversity, sufficiency of household food consumption (Masters, 2010).

3.12 Conclusion

The methods, tools and applications discussed in this chapter continue to be developed, modified and 
adapted in the Pacific. Integration of these methods and tools in research and resource management 
is an important step in achieving food security.  It is important to note that there may be challenges in 
adapting certain methods and tools as ‘one size does not fit all’.
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4.1 Introduction

This chapter presents best practices of selected case studies on food security’s contributions to im-
proving health and livelihoods in the Pacific; DRR measures for agriculture; and on important policy 
interventions in agriculture and fisheries. The case studies (see Table 8) were selected based on those 
that had supporting literature although there was limited information available for some case studies.

Table 8: Summary of Case Studies on Improvement to Health and 
    Livelihoods brought about by Food Security Measures

Chapter 4 : Case studies – Health and Livelihoods
By Sairusi Bosenaqali, Luke Paeniu, Viliamu Iese and Ame Tuisavusavu

Country Intervention Results

Cook Islands Integrate TK and modern 
farming

Primary curricula on agriculture training; council of 
leaders on TK set up; and TK mapping.

Kiribati Tracking progress in ma-
ternal and child survival

Mixed gardening-promo-
tion of home gardening 
and organic composting

Easy access to health care; high coverage of immu-
nisation and measles coverage; improved maternal 
care; improve child health care services; awareness to 
stop open defecation and promote home gardens.

More green food on the table

Fiji Tracking progress in ma-
ternal and child survival

Ban on mutton flaps

Strengthen concept of primary health care; trained 
personnel; infant mortality rate declined by 40%; child 
by 44% and maternal by 37% since 1990.

Avoid eating unhealthy food.
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Conserve important  
wood-carving vesi trees

Seaweed farming in 
Kadavu, Namuka and 
Ono-i-lau

LMMA in Navakavu-no 
take zone

Integrate TK and modern 
farming

Rural Land use policy

Improving soil health in 
Taveuni

Provision of income for the family through wood 
carving sales.

Increases income from sale of seaweed.

Has economic benefits linked to fisheries, coastal pro-
tection, waste reduction, research and education.
Promotion and protection of TK.

An educational tool, sets standards and managed 
changes such as in agroforestry.
Combination of fish manure and rock phosphate are 
good for soil health.

FSM Tracking progress in ma-
ternal and child survival

Sakau tree planting in low-
land, Pohnpei

Sponge culture farming in 
Pohnpei

Access to health care information; decrease in rate 
of under five and infant maternal mortality rate; high 
coverage of measles immunisation.
Family continue to get income from sales of sakau 
beverages.

Increase income for the people.

RMI Pearl oyster farming in 
Namdrik

Provide alternate fishing focus from over-fished en-
dangered species such as turtles. Increase income for 
islanders.

Samoa Integrating TK and 
modern farming

Documenting TK before it is lost.

Solomon 
Islands

Reviving supsup gardens

Culturing aquarium prod-
ucts for markets

Providing fresh food and fight NCDs.

More income through sales of clams, coral, shrimps 
and lobsters.

Tonga Special Management 
Areas in six communities 
in Tonga

Nishi Trading in Tonga 
ventured into food pro-
cessing and export

Wheel barrow project in 
Tonga

Control fishing activities, restoring fishing stock, con-
serving fish, promote sustainable fishing and develop 
fish management plans.

Increase foreign exchange, create job opportunities 
and agro products available domestically and for 
export.

Improve transport problems and increase income for 
the people.
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Tuvalu Application of near shore 
fishing aggregating device 
to attract tuna in Tuvalu

Easy access to fishing ground; since it is near to the 
shore it saves fuel cost; protein is available for family. 
Improves livelihood through sales of fish.

Vanuatu Tracking progress in ma-
ternal and child survival

Re-stocking of cattle in 
Torba province

40% decrease in maternal and neonatal mortality 
rate; promote mother-baby friendly initiative led to 
decrease in infant and child mortality rate.

Improve food security. People can now eat meat in 
their own village.

4.2 Health Improvements

4.2.1 Case study - Safe Food Awareness Campaign

In April 2015, WHO promoted the theme “from farm to plate: make food safe”. It was a campaign to 
raise awareness within governments, food industry and consumers of food safety so that lives are saved 
and health improved.  Consumers were advised to ensure that they purchased processed food items 
with care (to check the label before buying the item) and to report to the right authorities when food 
items were found damaged, expired, mislabelled and unclean. The campaign gave guidance on the fol-
lowing five food safety measures:

 • Keep clean (food areas, hands, food utensils).
 • Separate raw and cooked food.
 • Cook food thoroughly, especially if re-warming leftovers.
 • Keep food at safe temperatures – make sure your fridge is cold enough.
 • Use safe water and raw materials.  Cooking bad meat or fish will not make it safe to eat.
 (Adapted from WHO, 2015). 

Box 2: Food Safety Key Facts

 • Access to sufficient amounts of safe and nutritious food is key to sustaining life and promot-
ing good health. 

• Unsafe food containing harmful bacteria, viruses, parasites or chemical substances, causes 
more than 200 diseases - ranging from diarrhoea to cancer. 

• Food-borne and water-borne diarrhoeal diseases kill an estimated 2 million people annually, 
including many children.

• Food safety, nutrition and food security are inextricably linked. Unsafe food creates a vicious 
cycle of disease and malnutrition, particularly affecting infants, young children, elderly and 
the sick.

• Food-borne diseases impede socioeconomic development by straining healthcare systems, 
and harming national economies, tourism and trade. 

• Food supply chains cross multiple national borders. Good collaboration between govern-
ments, producers and consumers helps ensure food safety.

(Source: WHO, 2014)
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4.2.2 Case study-tracking progress in maternal and child survival

UNICEF successfully conducted studies in Fiji, FSM, Kiribati and Vanuatu on the status of reproductive, 
maternal, newborn, child and adolescent health. Although not aimed specifically at food security, the 
studies provide an overall perception of child health. It would be useful to know whether child mortality 
was related to food insecurity and if mothers were getting the right nutritious food during pregnancy.  
The findings of the studies are summarised in table below:

Table 9: Case Study-Tracking Progress in Maternal and Child Survival

Country Achievements Challenges Recommendations

Fiji • Long-established 
health system based 
on the primary care 
concept.

• High-quality training 
for health workers.

• High coverage and 
services usage since 
1990.

• Notable rate declines 
in infant (40%), child 
(44%), and maternal 
mortality ratio (37%) 
since 1990.

• Funding for staff to meet 
workload and retention 
of experienced health 
staff.

• Primary health care 
concept revitalisation to 
reach community level.

• Attention to family plan-
ning and nutrition.

• Improved monitoring 
and evaluation for policy 
development and per-
formance management.

• Rebuild village and 
community health 
networks, increase 
outreach, and deliv-
er services closer to 
the population.

• Increase coverage 
and quality of care 
for pregnancy, 
childbirth and early 
postnatal period

• Expand integrated 
management of 
childhood illness, 
emergency obstet-
ric, newborn care 
and life-saving skills 
training.

• Strengthen the 
delivery of compre-
hensive approach 
to family planning.

• Strengthen the use 
of data to monitor 
and manage perfor-
mance.

FSM • Wide access to 
health care informa-
tion.

• Significant decrease 
in under age 5, 
infant, and maternal 
mortality rates

• Decline in total fertili-
ty rate (5 children per 
woman in 1990, 3.1 
children in 2010)

• Maternal and child nutri-
tion is an urgent chal-
lenge, with anaemia and 
obesity posing major 
health threats 

• Cultural and privacy is-
sues inhibit seeking and 
use of available health 
care services 

• Low follow through on 
antenatal care (19% in 
the first trimester) 

• Increase outreach 
services Integrate 
obesity education 
and prevention in 
antenatal care and 
the MCH pro-
gramme.
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• High coverage of mea-
sles immunisation at 
1 year of age (92% in 
2011), although fully 
immunised children by 
age 2 years dropped to 
53% in 2010.

• High skilled birth atten-
dance coverage.

• Initiate a dialogue 
on restrictive cul-
tural beliefs 

• Address structural 
and policy con-
straints to increase 
medical staff 
collaboration and 
outreach capacity 
of MCH teams. 

• Improve transpor-
tation options to 
provide timely ac-
cess to emergency 
obstetric care. 

Kiribati • Accessible health care, 
active community out-
reach programme that 
connects with a large 
portion of the urban 
population. 

• High initial immunisation 
coverage (DPT3 99%, 
measles 90%), although 
schedule completion 
drops significantly. 

• Improved maternal care: 
66% of women delivered 
in a health facility, 80% 
delivered with a skilled 
attendant; universal cov-
erage of antenatal care. 

• Efforts are underway to 
integrate child health 
services in a single 
service point; biannual 
national child health 
weeks; postnatal care 
programme with in-
home visits for new 
mothers. 

• Model commitment to 
end open defecation to 
be presented national-
ly; community gardens 
underway to produce 
nutrient-rich foods. 

• MDGs 4 and 5 targets 
will not be reached at 
current rates of progress 

• Rapid urbanisation is 
overburdening the infra-
structure. 

• Minimal progress on 
family planning over past 
20 years 

• Malnutrition and di-
arrhoea remain major 
problems. 

• Large proportion (50%) 
of births to high-risk 
mothers. 

• Inconsistent application 
of protocols; insufficient 
monitoring and evalua-
tion. 

• Increase coverage, 
improve quality 
of interventions; 
target pregnan-
cy, childbirth and 
peri-natal care for 
mothers and new-
borns. 

• Provide greater 
access to contra-
ceptive informa-
tion and services; 
reduce number of 
high-risk pregnan-
cies through child 
spacing. 

• Target disadvan-
taged, high-bur-
den populations 
with strengthened 
community health 
networks, improved 
outreach services. 

• Collect and analyse 
data, monitor per-
formance, improve 
programme man-
agement. 

• Evaluate small-scale 
initiatives, roll out 
successful ones. 
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Vanuatu • Certification of all 
six hospitals for Ba-
by-friendly Hospital 
Initiative (BFHI), with an 
estimated 40% reduction 
in maternal and neona-
tal mortality. 

• Plans for scale up 
of Mother- and Ba-
by-friendly Hospital 
Initiative (MBFHI) and 
to pursue Baby Friendly 
Communities Initiative 
(BFCI) models to engage 
communities. 

• Notable rate decline in 
infant and child (64%) 
mortality rates since 
1990, although data are 
in question.

• Lack of supply chain 
management leads 
to shortages and un-
der-stocking of multiple 
essential medicines and 
contraceptives. 

• Insufficient annual bud-
get for medicines and 
equipment. 

• Shortage of trained 
health workers, especial-
ly female workers. 

• Strengthen the role 
of the MNCH Task 
Force to oversee 
the BFHI and MBF-
HI implementation. 

• Give the MNCH 
Task Force an 
advocacy and 
monitoring role 
to ensure that 
essential MNCH 
pharmaceuticals 
and equipment 
are available at all 
Birthing Centre 

• Develop an action 
plan for the Central 
Medical Store to 
address bottlenecks 

• Negotiate and 
coordinate with 
donors to improve 
management of 
pharmaceutical 
donations. 

• Clarify diagnosing 
and coding terms 
and definitions in 
maternal deaths to 
improve accuracy 
of data. 

(Source: UNICEF, 2013 a, b, c, d)

4.2.3 Case study - Improving child nutrition

UNICEF has been pro-active in conducting studies on improving nutrition among children and pregnant 
mothers including: improving women’s nutrition especially before, during and after pregnancy; practice 
breastfeeding; having timely, safe, appropriate and good quality food; and right micronutrient intake.  
The risky period is from 1000 days before pregnancy up to when the child reaches 2 years old (UNICEF, 
2013e). 

4.2.4 Case study - UNICEF supporting a ‘food secure Pacific’

UNICEF lends support for improving food security through the WHO-initiated ‘food secure Pacific’ frame-
work. UNICEF can fill in the missing gaps between food security and nutrition and between national and 
regional needs with a focus on nutritional needs of individuals and households (UNICEF, 2010).
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Box 3: Ban on Mutton Flap Sales in Fiji

4.3 Improved Livelihoods

Here are some selected case studies that are regarded as best practice for food security and have 
shown improvements in livelihoods.

4.3.1 Agriculture and livestock case studies
(Source: O’Garra, 2007)

• Mixed gardening project in Kiribati
In South Tarawa, Kiribati home gardening has increased significantly in the past five years, largely 
due to the promotion of home gardens and organic composting systems by donor organisations.  
Home gardening is recommended as an excellent solution to many of the problems that confront 
urban settlements in Kiribati and the Pacific, however there are questions regarding the sustain-
ability of home garden schemes beyond donor support programmes (East and Dawes, 2009).

• Restoring sustainable livelihoods on Kabara Island, Fiji
WWF worked closely with the people of Kabara to conserve their important tree species, vesi 
(Intsia. bijuga). The aim of the project was to address the unsustainable harvest of this threatened 
tree species. The rapid depletion of vesi locally was mainly due to the poorly regulated com-
mercial timber and carving trade. (Website: http://d2ouvy59p0dg6k .cloudfront.net/downloads/
kabara_email_1.pdf) 
 

Fiji’s ban on sale of mutton and lamb flaps (a fatty meat that was imported in large quantities) 
was a joint initiative of the Ministries of Health and Commerce. It was imposed in response to 
rising rates of diet-related chronic disease (strongly associated with saturated fat intake). The 
ban was accompanied by a health promotion campaign aimed at increasing consumer aware-
ness of the health consequences of consuming high-fat meats.  This ban had a significant effect 
on the food supply, and was strongly supported by consumers, who perceived these cheap meat 
imports as very unhealthy and ‘unfit for human consumption’ (Gerwrtz and Errington, 2009).

 

Figure 20: Example of a home garden in South Tarawa
(Source: East and Dawes, 2009)



65        F O O D  S E C U R I T Y  B E S T  P R A C T I C E S  F O R  T H E  PA C I F I C     B E S T  P R A C T I C E S  O N  F O O D  S E C U R I T Y  I N  T H E  PA C I F I C           

• Sakau farming in Pohnpei, FSM
Sakau (Piper methysticum) is used to produce a traditional beverage in Pohnpei and is widely con-
sumed in other South Pacific islands. Traditionally, the crop was grown in the lowlands, however the 
demand for the crop has increased and locals have moved illegally into forest reserve areas to plant.  
In 2002, the Conservation Society of Pohnpei (CSP) spearheaded an alternative income-generat-
ing programme, the “Grow Low Campaign”, in an effort to reduce sakau farming in the highlands.  
Farmers were taught the techniques of growing sakau in the lowlands and were given sakau seed-
lings to start their farms. The incentives offered proved to be very effective. In 2007, CSP distributed 
vegetable seedlings to sakau farmers as a means of generating income in a short time. The project 
has brought sufficient income and better nutrition to farmers, as well as significantly reduced the 
number of forest clearings in the Watershed Forest Reserve area (Website: http://www.serehd.org/
grow-low/).

• Supsup gardens in the Solomon Islands
The Ministry of Agriculture and Livestock (MAL) is reviving the urban supsup garden as a means of 
providing Honiara residents with fresh food in the fight against NCDs and to develop the farming 
skills of urban dwellers. The project included training at the Taiwanese Technical Farm where urban 
farmers were given basic skills on supsup gardens and organic fertilisers. Farmers were trained on 
how to grow Chinese cabbage, pakchoi, saladia, beans, tomato and capsicum, chosen because they 
can be grown in backyards with little maintenance. MAL also worked in collaboration with the Min-
istry of Health in carrying out a major survey on market produce and on the cost of food in shops 
to track food purchasing behaviour. The Ministry of Health taught mothers how to make meals that 
are healthy (Agrikalsa Nius Newsletter, 2013).

 

Figure 21: MAL Officials and  Taiwanese Technical Mission Officers at an urban farm in Burnscreek, Honiara
(Source: Agrikalsa Nius Newsletter, 2013)
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4.3.2 Fisheries case studies
(Source: O’Garra, 2007)

• Aquaculture in the Solomon Islands
Culturing animals for the aquarium market has become an important source of income for some 
rural villages in the Western Province of the Solomon Islands. The “Creating Rural Livelihoods in 
Solomon Islands through Environmentally-Friendly Aquaculture and Trade of Marine Ornamentals” 
project assisted these communities. The Solomon Islands are home to some of the most pristine
coral reefs in the world. These reefs also provide the subsistence fishing needs for local commu-
nities.  Sustainable farming and culturing of animals for the aquarium market provides a modest 
income for local people in a way that does not harm the reefs that they depend on. Using the 
best possible practices ensures that farmed aquarium products have minimal impact on the sur-
rounding coral reef communities.  Some of the species farmed under this project are clams, corals, 
shrimp and lobster. (Website: http://pubs.iclarm.net/resource_centre/Western%20Province%20
Cultured%20 Products.pdf)

• Seaweed farming in Fiji
Fiji Department of Fisheries and SPC’s Aquaculture Section have worked in collaboration with com-
munities to encourage Kappaphycus seaweed farming in Southern Kadavu, Namuka and Ono-i-
Lau. The government assisted the communities with training, seed stock culture for planting, and 
marketing. Seaweed farming is undergoing a renaissance in Fiji due to recent increases in global 
seaweed prices fuelled by high demand in China, and continued interest in sustainable alternative 
livelihoods (Source: http://www.spc.int/).

Figure 22: Locals being trained by Fisheries Officers and SPC
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• LMMA in Navakavu, Fiji
The Navakavu Locally Manage Marine Area (LMMA) belongs to four villages located on a peninsula 
surrounded by a fringing coral reef, mangroves, and remnants of coastal littoral forest. Coral reefs 
and mangroves are very significant to local villagers, providing coastal protection against storms 
and flooding. Local communities have exclusive rights to extract fish and other resources from their 
fishing ground. In 2002, in response to concerns about declining fish catches, the community set 
up a ‘no-take zone’ with the assistance of the Fiji LMMA network and USP.  It has broader economic 
benefits linked to fisheries, coastal protection, waste assimilation, research and education. There 
has been an average increase of finfish catch and it is expected that the economic benefits of 
LMMA to local villages will continue to increase for several years (IUCN, 2009).

• Special Management Areas in Tonga
In Tonga, six local communities have been designated as Coastal Communities with Special Man-
agement Areas (SMAs), for the purpose of community-based fisheries management in their coastal 
areas under the Fisheries Management Act 2002. This was due to their concern about declining 
coastal fisheries resources which they rely on for food and income. The communities take the lead-
ing role in managing their coastal fisheries resources with assistance from the Fisheries Division.  
Coastal community management committees and coastal community management plans (CCMPs) 
were developed to assist in their management role. Key management objectives include controlling 
fishing activities, restoring fish stock and habitat in no-fishing areas (Fish Habitat Reserves), raising 
community awareness on fisheries conservation and management, promoting sustainable fishing 
practices and improving living standards in the community. The Fisheries (Coastal Communities) 
Regulations 2009 were gazetted to assist in the implementation of the CCMPs and to complement 
existing fisheries legislation for enforcement within SMAs. The community vision and goal is that 
their SMAs and management efforts will help revive the health and status of their coastal fisheries 
resources for current and future generations (website: http://www.tongafish.org).

• Pearl farming in Namdrik Atoll, RMI
The Namdrik pearl oyster is genetically distinct from other pearl oyster populations in RMI and the 
rest of the Pacific. This project was to protect and restore the unique population of pearl oysters 
by establishing a pearl farm as an alternative to over-exploiting fisheries and to provide economic 
alternatives to bolster efforts to protect other key species such as turtles. The project purpose 
was to establish a community-based participatory process to develop a lagoon management plan 
which includes revitalisation the old Namdrik pearl farm as part of the livelihood component. The 
communities brought in specialists to advise on the development of the management plan, build 
capacity and to revive the pearl farm. (Website: https://sgp.undp.org/index.php?option=com_sgp-
projects&view=projectdetail&id=11070&Itemid=205).

• Sponge farming in Pohnpei, FSM
Sponge culture originated in Pohnpei and Micronesia is still the only place in the world where bath 
sponges are commercially cultured. The sponges are used for bathing and washing, and as wild 
sponges have declined throughout the world, demand has grown. Brood stock sponges are col-
lected sustainably so that the cut stem regenerates in the wild. The technical feasibility of culturing 
sponges in Pohnpei was demonstrated by a project initiated in 1989, which undertook a series of 
applied research activities to develop farming techniques. 
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After Center for Tropical and Subtropical Aquaculture (CTSA) funding ended, the University of Hawaii 
Sea Grant Programme provided technical assistance and extension to local communities through 
its Pacific Regional Aquaculture Extension Service until funding ended in 1998. By 1997 there were 
50,000 sponges under cultivation. Today, there are eight farms on Pohnpei. These are operated 
at the community or family level with assistance from CSP, Pohnpei Agriculture and Trade School 
(PATS) and a local company (Pohnpei Natural Products). Nearly all sponges produced are sold locally 
for the souvenir trade or to local residents who use them for washing.  Limited external financing 
supports training, some supplies and marketing assistance. There is also a sponge farm in Senpein 
initiated by The Nature Conservancy (TNC) with UNDP funding, now run independently by people 
from the local community <http://www.crc.uri.edu/download/Pohnpei_Aqua_Profile_2005.pdf>

4.3.3 Other case studies

• Agro-business in Tonga
Nishi Trading is a family-owned Tongan business working in partnership with Increasing Agricultural 
Commodity Trade (IACT) to build Tonga’s first international standard, food processing and manufac-
turing facility. Nishi Trading has a long history of agricultural exports and imports, and has continued 
to prosper over the years by diversifying into new agri-markets, as well as complementary agri-re-
tail products and quarry services. The facility aims to process food under international standard 
Hazard Analysis and Critical Control Point (HACCP) certification. There are many opportunities for 
expanding the business’ cultural dimension by producing locally cooked meals (using the produce 
from the facility) and perhaps cultural dancers (provided by local communities engaged in the op-
erations of the facility) to entertain cruise ship visitors and other tourist operators. (Website: http://
www.aglinks.net/sites/default/files/cs_nishi_trading_tonga_140825.pdf). 

• Innovative transport in Tonga
The Mainstreaming of Rural Development Innovations Tonga Trust (MORDI-TT), an IFAD-supported 
programme implemented by the Foundation of the Peoples of the South Pacific International (FSPI) 
has provided essential support for dozens of island communities in the region. The main focus is 
strengthening the institutional capacity of communities and enhancing the ability of communi-
ty-based groups to drive the development process. At Lape community in Tonga, people used to 
carry heavy loads transporting sweet potatoes, pandanus, and animals on their backs and in the 
process injured themselves. A group of villagers requested assistance from the project to buy four 
wheelbarrows which turned out to be an innovative solution to the transportation problem, buying 
the villagers freedom and time. It also improved their earnings by helping them transport goods to 
the harbour more quickly and efficiently. In addition, sick people can reach the harbour faster and 
more comfortably to get to the hospital (Website: http://www.ruralpovertyportal.org).
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4.4 Disaster Risk Reduction measures

These are some of best practices related to DRR measures to improve food security.

4.4.1 Agroforestry

This type of farming system involves an integrated approach where trees and shrubs are combined 
with crops or livestock within a farm. Trees and shrubs provide shelter, wind breaks, fences, stabilise 
the soil, prevent land erosion and minimise land degradation. Agroforestry helps increase income and 
diversifies production (FAO, 2013) increasing livelihood resilience. Agroforestry provides fruits, crops and 
vegetables as healthy food options. Pacific islanders were once food secure and healthy because they 
practiced traditional methods of farming which we refer to as agroforestry (Elevitch and Wilkinson, 
2000).  Countries that are practicing agroforestry are the larger highland countries such as Fiji, PNG, 
Solomon Islands, Samoa, Tonga and Vanuatu (Bell and Taylor, 2015).

4.4.2 Agro-silvo-pastoral systems

This farming system deliberately combines livestock, trees and pasture, producing multiple products.  
It takes advantage of the combination of economy, environment and farmer. It improves productivity 
in the short and long term (FAO, 2013). Examples include New Caledonia where about 12% of land is 
pasture for raising beef cattle and trees.

4.4.3 Conservation agriculture or reduced till

Conservation agriculture combines minimal soil tillage (avoid soil disturbance), application of composted 
organic matter, and rotation of crops, trees and livestock. Soil cover protects the surface from rain, wind 
and heat. Soil erosion is minimised. Rotations of crops help in protecting against outbreak of pests and 
diseases (FAO, 2013 and Rosegrant et al., 2014).

4.4.4 Integrated soil fertility management

This technique ensures that crops get a balanced supply of nutrients. Synthetic fertilisers and organic 
matter are combined to improve soil nutrients. Livestock manure, crop residue and compost are used 
to improve soil health and fertility (Rosegrant et al., 2014).

4.4.5 Aqua-silviculture

This technique involves the integration of mangrove forestry and aquaculture. It is more resilient to 
extreme events and increases productivity because it promotes healthy ecosystems (FAO, 2013).

4.4.6 Precision agriculture

This approach ensures application of the right treatment in the right place at the right time.  It maximises 
the use of available resources to increase profit and production. It is more costly than conventional 
farming as it requires qualified labour, maintenance of equipment, and soil mapping (Rosegrant et al., 
2014).
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4.4.7 Organic agriculture

Organic agriculture promotes the use of agronomic interventions to improve soil fertility and uses 
biological control processes to control the growth of pests and weeds. It does not allow the use of 
synthetic inorganic fertilisers and chemical pest control. Organic agriculture promotes improved organic 
content (Rosegrant et al., 2014).

4.4.8 Sustainable water management (rain harvesting)

This technique focuses on the use and conservation of water to improve soil fertility and increase crop 
yields. It includes crop and soil management techniques that capture and store water for use on crops.  
(Rosegrant et al., 2014 and FAO, 2013).

4.4.9 Strengthening seed systems

Having a reserve of safe seeds available for farmers to access is an important measure. These should be 
of high quality and include varieties of tolerant seeds for times of crisis. This also involves strengthening 
research capacity for planting, breeding, and new varieties and providing easy access to seeds by 
farmers when needed (FAO, 2013).

4.4.10 Drip irrigation or sprinkler irrigation

This technique allows water to be delivered directly to the roots of crops. There are many ways in 
which water is moved from the source to the land; tubes or wooden curved structures, or bamboos 
can be used to move water; pumps or gravity are used to get water to the farm. Farmers can control 
the water flowing to plants. Water use efficiency increases using this approach, and it reduces labour 
requirements. In some cases soluble fertiliser is added to irrigation water. Sprinkler irrigation is a system 
that imitates rainfall, and distributes water uniformly across the farm using pumps, pipes and nozzles to 
spray water onto the crops. The farmer can  save water by controllin the amount of water sprinkled. It 
has the potential to minimise evaporation and maximise transpiration (Rosegrant et al., 2014).

4.4.11 Crop protection or integrated pest management

Crop protection is needed to avoid the outbreak of pathogens, animal pests and weeds that may result 
in major losses of crops. This system can be applied using a variety of techniques and practices. A farmer 
can apply cultural practices such as use of tillage, crop rotation, inter-cropping and optimal planting 
windows.  Farmers may opt to use plant genetics such as pest tolerant crops or pest resistant varieties, 
and use biological control where another organism is introduced to attack and out-compete the crop 
pest. Another option is the use of synthetic pesticides (Rosegrant et al., 2014). Integrated pest 
management integrates all protection measures to minimise the increase of pest populations using 
natural pest control measures that are less harmful to human health, environment and agro-ecosystems 
(FAO, 2013).
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4.4.12 Improved varieties of crops that are drought and heat tolerant

The breeding of drought and heat tolerant crops in this changing climate is a useful strategy for devel-
oping livelihood resilience. 

4.4.13 Integrated fire management

This system provides prevention, preparedness, and recovery measures in case of fire to ensure that all 
vegetation is secured and free from risk of fire. 

4.5 Policy Interventions

Some best practices policy interventions on food security are presented below:

4.5.1 Agricultural Policy Case Studies

• Support initiatives that integrate traditional and modern farming practices
There are increasing concerns about the lack of traditional knowledge (TK) that is being practiced 
by societies in the Pacific. A case study focused on Fiji, Cook Islands and Samoa identified some of 
the contributing factors including youth disinterest in either farming or consuming traditional food 
crops, shrinking local populations as a result of emigration overseas, and fragmented TK caused by 
some elders who ensure their ‘trade secret’ of personal experience is maintained. Multiple rem-
edies were suggested to sustainably combat this issue, two of which involved the integration of 
traditional and modern agricultural practices and the development of appropriate legislation. Two 
Pacific regional initiatives that support TK-based practices include: 

1. The Model Law on the Protection of Traditional Knowledge and Expressions of Culture (TK-EC), 
developed by SPC in association with PIFS and UNESCO, and endorsed by Pacific Ministers of 
Culture in 2002, (http://www.spc.int/hdp/Documents/culture/RegionalFrameworkE.pdf); and

2. The Traditional Biological Knowledge, Innovations and Practices Act, endorsed by the regions’ 
legal and environment officials in 2006, to protect TK in relation to biological resources and 
knowledge in conformity with the Convention on Biological Diversity.

Fiji, Cook Islands and Samoa have developed TK-EC for the agricultural and cultural sectors.  Howev-
er, it has been recognised that there is still much work to be done and multiple recommendations 
have been suggested to continue supporting the growth of such initiatives.  For more information 
see file:///F:/research/Indigenous%20Agricultural%20Knowledge%20in%20the%20Pacific_FINAL.
pdf
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Table 10: Initiatives to develop TK-EC

• Promote the benefits of agroforestry: Rural Land Use Policy for Fiji

There was an urgent need to implement policies that ensure sustainable development in a true spirit of 
constructive co-operation between all appropriate sectors. The Rural Land Use Policy for Fiji was devel-
oped for three primary reasons:

1. An effective national policy is contingent upon informed public opinion as much as it is on legislation 
or the activities of sectoral interest groups; a policy can be an effective educational tool.

2. A policy that provides a long-term national framework. If Fiji has a declared rural land use policy that 
is in harmony with national interests and enjoys public support, the potential to deviate from policy 
is greatly reduced. Any deviation from policy would be subject to public scrutiny and debate. Thus, 
a policy can serve to set standards.

3. Decisions about land use are made continually by government ministries, other institutions and 
individuals.  While most decisions are not of any reat consequence, some will still have policy impli-
cations.  Decision-makers will make more effective decisions if there is a clearly written and well-un-
derstood policy to provide guidance. Policy can therefore serve as a framework to manage change. 

Agroforestry was included as a specific desirable element of the policy vision in terms of farm extension 
programmes established in the cane belt, as well as development of alternative sustainable farming 
systems, and pine plantations on vacated marginal cane land. The latter is also one of the important 
principles with regards to the development of the policy acknowledging the integral role it plays in 
soil and water conservation and management. The policy objective promoting the benefits of planting 
trees, afforestation, and developing agroforestry systems, in particularly degraded farming land, grass-
lands, etc. supports “research, training and education to improve land assessment and evaluation; land 
husbandry”; and “practices; farm and forest productivity and values; and land use planning.” For more 
information see: file:///C:/Users/S11087~1/AppData/Local/Temp/pafpnet_Policy_Color_06eds.pdf

Country Recommendations

Fiji • Prioritize government support for TK-EC initiatives.
• Integrate strategies on the protection of expressions of culture and the loss of 

agricultural traditional knowledge.

Cook Islands • Compulsory inclusion of agricultural training in the primary school curricula and 
mapping of agricultural TK and development of appropriate legislation. 

• Establish ‘Are Korero’, (village councils) comprising of knowledge holders of the 
various types of TK - suggested by community leaders. 

• Nation-wide TK mapping, which should include agricultural TK to avoid further 
loss of TK - this was an urgent desire voiced.

Samoa • Document the wealth of knowledge that is still available with the older farmers 
(for example on yam cultivation or compost making) to ensure it is passed on 
and put to good use instead of being stored as ‘dead’ knowledge.
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• Support improvement to soil productivity
Policies that enhance the uptake of integrated soil fertility management techniques are critical in 
ensuring sustainable soil productivity in the Pacific. In Taveuni, Fiji, scientific research has been car-
ried out to help improve soil health in terms of soil nutrient content to support intensive farming, 
especially the FJ$20 million taro export industry (80% of the tausala taro variety). The common un-
derstanding was that if the soil is kept healthy by increasing nutrient availability, the soil will support 
robust crop growth and keep levels of pests and diseases low. 

The research started in 2011 as part of an SPC project in collaboration with the Australian Centre 
for International Agricultural Research (ACIAR),  and Fiji Ministry of Primary Industries (MPI) Taveuni 
research and extension staff. Technical assistance for the project was provided by Queensland De-
partment of Agriculture, Fisheries and Forestry. The goal was to identify and recommend to farmers 
best agronomic practices to maintain healthy soils for good crop yields.  

SPC in collaboration with stakeholders of the TeiTei Taveuni farmers and MPI identified soil improve-
ment practices on taro farms. The soil treatments included addition of fish manure, rock phos-
phate, biobrew, biochar, urea, NPK (13:13:21) fertiliser, and mucuna ground cover which were then 
tested against the farmers’ present practices.  During harvest, data was recorded on the chemistry, 
biology, physics, entomology, pathology, and economics of soil as well as the corm length, width 
and weight and the percentage of rejects. As expected, the data differed across farm sites. Soil 
samples from the different zones were taken for nematode counts. Plant nutrient analysis was used 
to gauge levels of nutrients present in the plant (using the specific leaf area as an indicator) and 
to give an indication of whether there were sufficient nutrients to sustain growth to crop maturity. 

2012 results found that using fish manure and rock phosphate worked best overall. The 2013 trials 
compared these two treatments and adding a third – farmer’s practice (which differed for each 
site) and the three treatments were applied with or without biochar (manure) and with or without 
 

Figure 23:
Taveuni site with 
robust taro growth 
from improved soil 
nutrient availability
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mucuna (manure). Management of trial plots including weed control was the responsibility of each 
farmer. Early in 2014 the second round of trials were harvested and data collected to confirm the 
recommended practices from earlier trials. The research points strongly to the practice of adding 
fish manure and rock phosphate as producing consistently good yields as compared to the other 
treatments. Variations were observed with the use of biobrew, mucuna and biochar. For more in-
formation see http://www.spc.int/lrd/our-work/information-communication-and-extension/exten-
sion-/spc-collaborates-with-aciar-to-improve-soil-health. 

• Fish Aggregating Device, Tuvalu
A Fish Aggregating Device (FAD) is an effective intervention that can provide access to additional 
fish needed for feeding growing coastal populations in Tuvalu. A number of FADs installed in the 
past in Tuvalu through the USAID-funded SPC project have also proven to be successful in attracting 
tuna (Petaia and Chapman, 1997).

Figure 24: One of the FAD designs provided for Tuvalu
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FADs are made up of floating objects. Near shore FADs are often installed in water depths of 300-
700m. The advantages of near shore FADs are that they can provide up to 90% of dietary protein for 
coastal populations, more tuna caught contributes to food security, and they reduce the fuel used 
by fishermen; the internal rate of return on investment ranges from 80-180%. FADs do not disturb 
the coral as they can be installed away from coral areas; they attract tuna and other pelagic fish.  
FADs can be used as a management tool to ease pressure on over-fished coastal areas by providing 
an alternative for fishermen. There are many types of FADs and communities can select which one 
is best suited to their environment.

• Re-stocking cattle - Vanuatu experience
The Government of Vanuatu saw the need to re-stock cattle in places where there was hardly any 
livestock with the overall aim to provide meat for the islanders. Sola in Torba Province was the first 
site chosen. Cattle were taken from Milai farm and transported on barge to Torba Province. This 
initiative provided food security for the Sola people. 

Figure 25: Cattle being transported to Torba Province
(Source: Department of Livestock, 2015)
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5.1 Introduction

This chapter presents case studies of traditional and developed adaptation and mitigation practices.  
The case studies selected are of the practices that have proven to be appropriate, relevant and 
successful for communities in some of the PICT’s. The case studies were mainly extracted from readily 
available and accessible databases, which limits the scope of the Pacific projects and initiatives that 
have been featured in this chapter. The table below is a summary of food security case studies on 
adaptation and mitigation presented in this chapter.

Table 11: Summary of Adaptation and Mitigation Case Studies for Food Security

Chapter 5 : Case Studies - Adaptation and Mitigation
By Ame Tuisavusavu, William Arudovo, Siu Pouvalu, Karen Chute, Lucille Apis-Overhoff and Luke Paeniu

Country Case studies

Fiji Integration of TK in crop diversification, plant management techniques, food stor-
age and preservation methods.

Dalo, cassava and kumala climate resilient varieties identified and planted in two 
communities.  Creeks dredged and drainage system designed to cope with current 
climate and future changes.

Establishment of a community seed bank to meet a high demand for planting ma-
terial ensuring variety, resilience, and nutritional value.

Vegetation mapping exercise; community consultations and establishment of com-
munity nurseries to address food security vulnerability due to climate change and 
demonstration plots trialling adaptation practices at the community level. 

FSM Identification of best performing drought and salt tolerant food crops as an adap-
tation measure and securing food resources against climate change impacts.
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Solomon 
Islands

Development of water catchment, land use and forestry management plans to 
improve food security and help create resilient natural ecosystems.

Improving food production by trailing different permaculture farming systems. 
During the first harvest the community had more food to share however salt intru-
sion and lack of soil nutrients remained a challenge.

PNG Two resource centres established for seed multiplication and distribution, perma-
culture demonstration and use of groundwater for irrigation, improve seed supply 
of drought tolerant varieties and promote water conservation/management.
Taro breeding programme extended to PNG.

Palau Three salt tolerant taro varieties best adapted to sea level rise were planted along 
constructed dikes to reduce saltwater intrusion, then distributed to local farmers.

Vanuatu The Climate Change Vanuatu Programme (2011-2013) trained government staff 
and local farmers on practical climate change adaptation strategies and focused on 
building agricultural resilience by sharing climate and weather information.
Taro breeding programme extended to Vanuatu.

Tonga Establishment of a multi-cropping garden by turning idle land allotments to pro-
ductive community gardens to promote sustainable management.

Tuvalu Establishment of Funafuti Conservation Area to allow for marine and land animals 
to breed, in turn increasing food sources to feed a growing population.

Growing giant swamp taro in concrete pits to avoid the effect of sea intrusion to 
continue to provide the staple diet for the community.

Integrated agroforestry pilot project introduced. Banana varieties introduced.

Samoa Taro breeding programme extended to Samoa.
Taro displayed during Agriculture Show.

RMI RMI access global pool of germplasm plants by signing the Treaty.

Kiribati Banana varieties introduced in Kiribati.

5.2 Adaptation to Climate Change

PICTs such as Fiji, Vanuatu, Tonga and Solomon Islands are most likely to be affected by cyclones. Over 
the years the intensity of cyclones has increased significantly putting people’s lives at risk. In March 
2015 Vanuatu experienced a category 5 tropical cyclone (TC Pam) which destroyed many buildings, 
houses, roads, plantations and natural vegetation. Tonga experienced a category 5 cyclone in January 
2014 (TC Ian) that hit the Ha’apai island group damaging many crops. In Fiji, TC Tomas in 2010 destroyed 
many houses and root crops in the Northern division.  Scientific projections indicate that cyclones may 
be fewer in frequency but increase in intensity (Australian Bureau of Meteorology and CSIRO, 2011).
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In the Pacific, many rural communities are often faced with food insecurity after cyclones because their 
gardens are usually destroyed. They rely heavily on their food gardens as a source of food and income. If 
people are not well prepared before a cyclone strikes, their access to safe drinking water and nutritious 
food is limited. Tree and root crops are uprooted if not pruned well and fallen trees hinder access to 
assistance (Prasad, 2013). 

UNDP (2005) described adaptation as a process by which strategies to moderate, cope with and take ad-
vantage of the consequences of climatic events are enhanced, developed, and implemented. As climate 
change impacts are taking root in many small island states around the world, much effort is needed for 
people to enhance their adaptive capacity. 

5.2.1 Case Study - Fiji 

The use of TK is very important to many rural communities in Fiji especially those in rural areas. Com-
munities have adopted a number of strategies to cope with cyclones. Crop diversification is practiced 
by many traditional farmers in Fiji and elsewhere in the Pacific, as is mixed cropping where root crops, 
vegetables and tree crops are planted together in one area. If fruit trees, plantain, banana, cassava or 
taro are destroyed during the cyclone people can rely on other root crops such as yams and sweet po-
tatoes for food. People also harvest wild yams to feed their families. Pruning of crops such as cassava, 
banana and yaqona (root crop) is a very effective measure to protect the plants from strong winds. 
Securing houses and storing water and food is common practice throughout the Pacific (Prasad, 2013). 
Food preservation techniques such as smoking fish, cooking in earth-ovens, and burying root crops 
were practiced in the past by many traditional communities. People used thatched ‘bures’ best known 
to withstand strong winds as evacuation centres. After a cyclone, community members helped each 
other to re-build their homes and gardens. The government provided food and new homes for families 
that had been badly affected and the Ministry of Agriculture helped local farmers by providing tools, 
planting materials, and technical assistance.

5.2.2 Case Study – Mahr, an adaptive food storage system in FSM

In FSM there are numerous ways of storing food for times of shortage. One common delicacy that can 
be stored up to 20 years is mahr or fermented breadfruit. When breadfruit is in season, the surplus is 
stored in underground lined pits. Food is available throughout the year, even when breadfruit is not in 
season; mahr can be taken out to feed the family or for weddings, funerals, birthdays or other tradition-
al obligations. In the past mahr pits were lined with leaves, now because of salt-water inundation and 
intrusion causing damage to the mahr, people have adapted by using plastic to protect the pits from 
salt-water contamination.

5.3 Adaptation to Drought

Drought has a direct impact on people’s livelihoods in many PICs. Drought occurs more often during 
El Niño in the Western Pacific and during La Niña in the Eastern Pacific, however sometimes it occurs 
outside of ENSO years. Most crops are affected by drought and many people suffer due to lack of food.  
Farmers face hardships cultivating the land as soil conditions are not suitable for growing crops. Many 
PICs experience water shortages due to lack of rainfall which causes a decrease in the groundwater lens 
levels.
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5.3.1 Case Study - FSM

The Australian government Pacific Adaptation Strategy Assistance programme funded a two-year proj-
ect to help identify adaptation measures and secure food resources against climate change impacts 
in FSM. They were able to identify the best performing drought and salt tolerant food crops. The best 
performing sweet potato varieties were IB/US/16 (8), IB/PR/07 (4) and IB/PR/12 (6) as shown below. 
The best performing variety of taro was Kosraean Red (not shown).  More information is available at: 
www.environment.gov.au. 

5.3.2 Case Study – Choiseul Province, Solomon Islands

In 2013, many local communities in Choiseul Province, Solomon Islands were affected by the impacts 
of climate change including droughts and floods. Many root crops were damaged including sweet po-
tatoes, yams, banana and cassava, and livelihoods were affected. SPC responded through a project 
funded by USAID to enhance the resilience of food production systems to the effects of climate change.

The project was a component of the Choiseul Integrated Climate Change Adaptation Programme (CHIC-
CAP). The aim was to strengthen the communities’ ability to adapt to climate change and recover from 
natural disasters by improving food security and the resilience of natural ecosystems. In consultation 
with communities, adaptation strategies to address land-based food security issues were identified.  
CHICCAP provided materials to establish community nurseries, develop agroforestry and small live-
stock demonstration farms, and introduce climate-ready crops which were more tolerant to droughts, 
water-logging and salinity. Communities were trained in plant propagation, nursery management and 
farming practices and assisted to develop water catchment, land use and forestry management plans 
(website: http://www.spc.int/lrd). 

 

Figure 26:
Drought and salt 
tolerant Sweet 
Potato varieties
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5.3.3 Case Study – Central Province, PNG

In PNG, many communities have experienced food shortages in recent years as the result of droughts.  
The Pacific Adaptation Climate Change (PACC) project assisted three communities of Kivori in the 
Kairuku-Hiri District, Central Province to improve seed supply of drought tolerant varieties and promote 
water conservation and management. SPREP and UNDP worked closely with the PNG government to 
establish two resource centres for seed multiplication and distribution, and demonstration of permacul-
ture methods and use of groundwater for irrigation. The centres supplied drought-tolerant crop seeds 
to local communities and seeds and planting material to other parts of Central Province in the event 
of drought. The project has contributed to two major policy documents – a strategy to address food 
security in drought-prone areas of PNG, and a climate-smart agriculture development policy framework 
for the country (SPREP, 2013). 

5.3.4 Traditional Taro farming in Aitutaki, Cook Islands

Local farmers in the Cook Islands have adapted a traditional way of farming.  According to a local, their 
ancestors used dead plant material to cover the topsoil but nowadays people use coconut leaves. Once 
the soil bed is prepared, coconut leaves are placed on top before the taro is planted. The purpose is to 
retain soil moisture and prevent the weeds from growing quickly. This is an innovation where locals are 
able to adapt to drought conditions and at the same time avoid the use of chemicals.

  

Figure 27: Preparing soils for drought tolerant crops Figure 28: Planting in Kivori Poe Community 
(Source: SPREP, 2013)

  

Figure 29: Traditional taro farming at Aiutaki, Cook Islands
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5.4 Adaptation to Sea Level Rise and Floods

5.4.1 Case Study – Fiji

Flooding and sea level rise is affecting coastal communities and farmers in low-lying areas in Fiji. The 
PACC project working closely with the Ministry of Agriculture helped two communities (Nakelo in Tai-
levu and Deuba in Navua) to develop better drainage systems and to test crop varieties that are more 
tolerant of water logging and saltwater. In 2013, three varieties of climate resilient taro, cassava and 
sweet potato were identified and successfully planted in the two communities. Creeks were dredged 
to remove sediment and drainage systems were redesigned to cope with the current climate and for 
future changes (SPREP, 2013). 

5.4.2 Case study – Vunicuicui, Labasa, Fiji

The Vunicuicui Multiracial Women’s group, working closely with the Peacebuilding Office, initiated the 
Vunicuicui seed bank with the assistance of Centre for Pacific Crops and Trees (CePaCT, SPC) and the 
Agriculture Officer Northern. The community is often affected by flooding which poses a threat to their 
food security. Since most crops are destroyed during floods the demand for planting material is high.  In 
2010, the community seed bank was established and later provided with 132 sweet potato accessions, 
20 banana accessions and 106 Fijian taro (Colocasia esculenta) accessions. The sweet potatoes and 
bananas are part of the CePaCT ‘climate ready’ collection because of their tolerance to adverse climatic 
conditions. The project provided planting material to the community for them to evaluate the varieties 
best suited to their conditions, and encouraged them to increase the diversity of what they grow, the 
assumption being that if they increase their options, they will become more resilient to the changing 
climatic conditions and external shocks, as locally grown traditional foods tend to be more nutritional 
than imported foods, improving the health status of the community (PaCE-SD, 2013).

 

Figure 30:
Land preparation at a 
demonstration site
(Source: SPREP, 2013)
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5.4.3 Case study – Palau

Sea level rise and saltwater intrusion has affected many coastal communities in Palau.  As the soil salinity 
increases, it makes it difficult to grow food and economic crops. In addition, increases in sea surface 
temperature are affecting many important food species like crabs and rabbit fish. The PACC project 
working in partnership with SPC and the government, helped farmers in Ngatpang state to test varieties 
of taro which are tolerant to saline soil and constructed dikes to reduce saltwater intrusion. In 2013, 
three varieties of Colocasia taro were identified as salt tolerant: Dungersuul, Dirrubong and Kirang. Taro 
suckers from the three salt tolerant varieties were distributed to local famers on the mainland and to 
outer islands in Palau. The project also trialled aquaculture for mangrove crabs and ridge systems for 
cassava (SPREP, 2013). 

  

Figure 31: Taro trials, identifying salt tolerant varieties 
(Source: SPREP, 2013)

Figure 32: Dikes - help reduce saltwater intrusion 
in trial sites (Source: SPREP, 2013)
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5.5 Building Resilience to Adapt to Climate Change – Case Studies

5.5.1 EU-GCCA Project, Vanuatu

Under the USP-EU Global Climate Change Alliance (GCCA) project, three pilot sites were identified to 
work with the communities to address adverse impacts of climate change.  In all three communities 
food security was identified as one of the priority issues. In the Lonamilo community (Tanna Island) 
it was found that food shortage was a common problem due to both extended dry and wet seasons.  
During El Niño periods, the crops suffer due to soil dryness and during La Niña they die off due to wa-
ter-logging. To address these food security issues, the project worked with local Agriculture Officers 
to introduce proven drought resilient varieties of cassava and sweet potato. Though crops resilient to 
extremely wet conditions have not been introduced, the project went a step further in addressing food 
security by providing for protein availability as well as conventional carbohydrates. In collaboration with 
the local Fisheries Officer a fishpond was constructed and Tilapia introduced, and training was provided 
for interested community members. A local livestock expert was brought in to train interested villagers 
on farming and rearing of chickens. Fish from the pilot pond and chicken have been harvested already, 
and the success has seen several other farmers engage in the activities (Arudovo, 2012).

At the other two sites (Pele Island and Tassiriki on Moso Island) communities were engaged in similar 
food security activities. A poultry project was established on Tassiriki while improved farming systems 
were introduced to both communities with the assistance of local Forestry and Agriculture Officers. In 
the improved farming systems, several plots were set up where proven drought resistant varieties of 
sweet potato, taro, cassava and cabbage (Abelmoschus manihot) were intercropped with sandalwood, 
namamau (Seruniga flexuosa - timber tree), gliricidya (Gliricidia sepium - nitrogen fixing tree) and a va-
riety of citrus trees. It is anticipated that gliricidya will continually fix nitrogen into the soil for the crops 
and help improve soil fertility reducing fallow periods. The farmers can rely on the drought resilient 
crops in the short term and in the long term harvest citrus fruits, timber and sandalwood trees that 
provide an alley for the root crops (Arudovo, 2012).

Figure 33: Poultry pen at Lonamilo, Tanna Island
(Source: William Arudovo)

Figure 34: Agriculture Officer supervising inter-cropping of 
sweet potatoes and trees, Pele Island
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5.5.2 SPC-GIZ project, Vanuatu

The Government of Vanuatu in partnership with SPC-GIZ hosted agro-meteorology summits and ran a 
climate field school to build resilience of the country’s agriculture and food gardens. The aim was to 
discuss and share techniques on adaptation and preparedness and to learn from experts on agro-me-
teorology products, such as seasonal forecasts, crop advisories, and ENSO guidance handbooks. Many 
of the government extension officers and local farmers were trained on practical adaptation strategies 
to climate change focusing on building agricultural resilience through sharing climate and weather in-
formation. The training was held every year from 2011 to 2013 and funded by the EU GCCA and the 
Vanuatu Climate Change Programme (website: http://www.spc.int/lrd). 

5.5.3 USAID Project, Sabeto, Nadi, Fiji

Fiji is one of five PICs that are supported by SPC and USAID in their efforts to tackle adverse effects 
of climate change on food production. Actions include updating vegetation and land cover maps at 
the national level and working with local communities to implement appropriate adaptation measures 
to build their resilience to climate change. In 2012, Sabeto community, Nadi was chosen because of 
its suitability for a ‘ridge-to-reef’ approach. Activities already undertaken include vegetation mapping, 
community consultation to assess food security vulnerability to climate change, and the establishment 
of community nurseries of fruit trees, native timber species, vegetables and root crops. Demonstration 
plots to trial adaptation practices have been established at community level. This work is facilitated by 
Land Resources Division (SPC) with the assistance of the Fiji Ministry of Agriculture and Fisheries (web-
site: http://www.spc.int/lrd).

5.5.4 CCCPIR, Petani, Eua Island, Tonga

In 2012, Petani Village women’s group work-
ing closely with SPC/GIZ Coping with Climate 
Change in the Pacific Island Region (CCCPIR) 
programme established a multi-cropping gar-
den by turning idle allotments into productive 
community gardens. The aim was to strength-
en the food security status of the Eua commu-
nity through sustainable agriculture and land 
management techniques. The women collect-
ed planting materials like banana suckers, yam 
and sweet potato cuttings from nearby gar-
dens and the Forestry Division provided tree 
crops (e.g. breadfruit) and timber trees (e.g. 

sandalwood) to be planted in the new garden.  In the short-term, the garden has provided food for 30 
households in the village and it is easily accessible, as villagers do not have to walk very far to collect 
vegetables for their family meal.  In the long-term, future generations will be able to harvest timber and 
continue to collect food from the garden. The rationale was to increase the adaptive capacity of the 
community to cope with the impacts of climate change through the sustainable management of their 
land and forest resources (website: http://www.spc.int/lrd).

Figure 35: Community members at the multi-cropping gardens, Eua Island, Tonga (Source: SPC, 2013a)
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5.5.5 PACC project, Ontong Java Atoll, Solomon Islands

The PACC Project in the Solomon Islands targeted low-lying island communities to improve their food 
production by trialling different permaculture farming systems. The project was focused on improving 
farming methods and crops that contribute to food security in the face of climate change. The demon-
stration site was on Ontong Java Atoll and activities carried out included intensive agroforestry systems, 
growing crops under coconut, and improving nutrients in swamp taro gardening systems. During the 
first harvest the community benefitted from having more food to share with their families.  The biggest 
challenge is saltwater intrusion and lack of soil nutrients (SPREP, 2013). 

5.5.6 IOM project, Timor-Leste

Timor-Leste is faced with significant crop failure due to floods and droughts, which has left many farming 
families with little access to food, contributing to malnutrition and depriving households of income. This 
is common throughout Timor-Leste, where heavy rains and hilly terrain make communities increasingly 
vulnerable to floods, landslides and river shifts, resulting in decreased agricultural production, damage 
to infrastructure and property, and loss of livelihoods (website: http://www.iom.int/migrant-stories/
key-success-timor-leste). With support from USAID and the Office of Foreign Disaster Assistance (OFDA), 
the International Organisation for Migration (IOM) is working with rural communities in Timor-Leste to 
equip villagers with skills and resources to plant and harvest vegetables using alternative farming tech-
niques. Many communities have turned to “keyhole gardens” to get over shortages. The gardens get 
their name from their shape – a circle with a slice taken out. Each garden has a composting basket in 
the middle of layers of soil, making it more productive than a conventional garden. According to Antonio 
Duarte (Chief of Ariana sub-village in Bobonaro District, Timor-Leste) “keyhole gardening has helped us 
to get fresh vegetables for our families, and has especially helped the mothers to improve family nutri-
tion”. Locals in 12 villages in five districts have been supported to establish keyhole gardens, so they can 
plant and harvest vegetables no matter what the climate throws at them. Farmers have applied their 
newly acquired skills to establish and maintain individual garden plots, producing fresh vegetables for 
family consumption and improving nutrition, particularly among young children. Farmers have been 
able to supplement household incomes by selling produce at the local market and gaining up to US$8 
per plot, per monthly harvest http://www.iom.int/migrant-stories/key-success-timor-leste.
 

  

Figure 36: Planting at a demonstration site
(Source: SPREP, 2013)

Figure 37: Seedlings transported to Ontong Java Atoll
(Source: SPREP, 2013)
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5.6 Mitigation in the Pacific – Case Studies

Mitigation “refers to efforts to reduce or prevent emission of greenhouse gases” (website UNEP-<http://
www.unep.org/climatechange/mitigation/>). According to the IPCC Third Assessment Report, it corre-
sponds to “an anthropogenic intervention to reduce the sources or enhance the sinks of greenhouse 
gases” (IPCC, 2001). PICs are categorised as developing nations, and contribute significantly less green-
house gas (GHG) emissions than developed countries and others like China, Brazil and South Africa. PICs 
are trying their best to minimise GHG emissions using pathways to green economies and sustainable 
development. 

For climate change mitigation in the Pacific, countries such as Fiji, Vanuatu, Tonga, Solomon Islands and 
PNG amongst others have engaged with REDD+ initiatives. These initiatives were to protect their forests 
from logging and other degrading practices by working closely with landowners. The majority of the 
funding comes from high CO2 emitting countries. 

5.6.1 REDD+ project, Fiji

In Fiji, the SPC/GIZ CCCPIR Programme working in partnership with the Departments of Forestry and 
Environment has developed a REDD+ programme. The purpose is the protection and enhancement of 
resilient forested landscapes in the face of future climate change and to assist Fiji in taking advantage of 
carbon and climate related finance for sustainable management in the forestry sector. The Department 
of Agriculture was also invited to join so that they were aware of these initiatives and to reduce unnec-
essary clearance for agricultural purposes. The land owners as well as the government will receive the 
majority of the benefits. Fiji’s REDD+ pilot project site is at Drawa Village, Vanua Levu.

Figure 38: “Keyhole” garden, Timor-Leste
(Source: http://www.iom.int/migrant-stories/key-success-timor-leste)
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5.7 Agroforestry Case Studies

Agricultural and land use systems in the Pacific are built on the foundation of protecting and maintain-
ing forest biodiversity. Agroforestry is defined as “the deliberate planting and protection of trees and 
forests in and around agricultural systems in both rural and urban areas, in order to improve or maintain 
the short-term and long-term economic productivity, cultural utility, and ecological stability of agricul-
tural systems” (Thaman and Clarke, 1993a cited by Thaman, et.al., 2000). 

Traditional Pacific agroforests are developed and managed to answer people’s needs for food and the 
needs of the system for fertiliser, mulch, animal food, and shade. Plants are assembled in a system 
where the trees, other plants, animals and people form beneficial connections to support the system 
as a whole. It involves creating connections between these species and the environment to form a sus-
tainable agricultural system that will continue to provide many different products and services for many 
years (Thaman et.al, 2000).

5.7.1 Kiribati

Coconuts palms, usually of a number of different varieties, are planted as a major cash and multipurpose 
crop.  Sometimes they are planted in rows and sometimes allowed to grow in irregular patterns. Other 
multi-purpose trees, such as pandanus (Guettarda	speciose,	Tournefortia	argentea) and the shrub Sida 
fallax (te	kaura	in	i-Kiribati) are protected or planted to provide soil improvement and leaves or mulch 
(fertiliser) for the giant swamp taro (Cyrtosperma	chamissonis)	pits that have been excavated down to 
the water table. Pandanus is also a very important staple food on the atolls, as well as being a source of 
timber for house building, thatch, fibre for mats and basket making, medicine, and many other prod-
ucts.  Because of the many uses that the people of Kiribati have for pandanus, they have been referred 
to as the “Pandanus People”. Breadfruit, papaya, native fig (Ficus	tinctoria), and sometimes bananas 
and taro (Colocasia	esculenta) are also planted in or around pits. The coastal forests on both the ocean 
and lagoon sides are protected to provide shelter from salt spray, high waves, extremely high tides, and 
from coastal erosion. The protection of these forests and other trees also ensures that wood, medicine, 
and many other products are available, and ensures the continued availability of fish, shellfish, crabs, 
birds, and other animals and small plants that depend on the forests (Thaman, et.al, 2000).

5.7.2 Tuvalu
Integrated agroforestry pilot sites were set up in Nukufetau and Funafuti. Improving agroforestry to 
improve food security and build climate change resilience aims to increase domestic food security. The 
project combines planting of crops and trees and shrubs in one area using native trees. The project is 
funded by EU and implemented jointly by SPC and the Tuvalu Government.

5.8 Adaptation to warmer seas and rising sea 
 levels – Fisheries and aquaculture

Whilst studying adaptation measures for agriculture, it is important to assess and document adaptation 
measures for fisheries and aquaculture in the Pacific. Fish, invertebrates and shellfish are an integral 
part of Pacific island culture and local diet, providing 50-90% of animal protein (Johnson, et al., 2013).  
Many Pacific coastal communities rely heavily on fish and other marine resources for daily consumption 
and maintaining social ties (Guyard, et al., 2014). 
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The rapid environmental change in the Pacific poses major challenges to the livelihoods of communities 
that depend on the commercial and subsistence yields from fisheries. With future projections and cur-
rent changes in atmospheric and oceanic conditions, multiple stresses to marine organisms and habitat 
will have a major impact on availability and accessibility to certain food sources and will ultimately affect 
health and livelihoods of many Pacific island communities. The ‘climate-to-fish-to-fisheries’ approach 
used to assess vulnerability of fisheries and aquaculture to climate change models the direct impact 
changes in oceanic and atmospheric conditions have on ecosystems, habitats, breeding grounds and 
sources of livelihoods (Bell & Taylor, 2015). There is clear indication that the current and projected 
changes are having and will continue to impact fish, fish habitats and aquaculture production (Bell, et 
al., 2011). Skipjack tuna is one of the species whose distribution will be affected; with warmer oceans, 
favourable conditions for reproduction will cause the species to move further east causing an abun-
dance of skipjack tuna for countries in the eastern Pacific Ocean, and a decline in stock for the western 
PICs (Bell & Taylor, 2015). 

Adaptation measures have been put in place to address food insecurity in the region in terms of fish-
eries and aquaculture.  Some of the strategic frameworks are: the Pacific Island Framework for Adap-
tation to Climate Change (2006-2015), the Strategy for Climate and Disaster-Resilient Development in 
the Pacific, NAPAs and Joint National Action Plans for Climate Change and Disaster Risk Management.  
Adaptation measures have been accepted and modified to suit countries’ needs.  

This section looks at different adaptation methods practiced in the region adapted from Bell, et al. 
(2011) with the aim to extend awareness. It is divided into three sections: adaptation measures for eco-
nomic development and generating revenue, adaptation measures for maintaining fish stocks for food 
security, and adaptation measures to optimise catches from coastal demersal and freshwater fish for 
maximising sustainable livelihoods. Figure 39 illustrates a Decision Framework to identify adaptations to 
address climate change and other drivers such as population. Any lose-lose or win-lose situation should 
be avoided as in the long run food sources are not secured, whereas a lose-win or a win-win situation 
provides a long-term gain. 

Figure 39: 
Decision Framework to iden-
tify adaptations that address 
Climate Change and other 
drivers

(Source: Bell & Taylor, 2015)
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5.9 Adaptation Measures for Economic 
 Development and Government Revenue

5.9.1 Sustainable fishing schemes

The vessel day scheme (VDS) for the purse seine fishery is a scheme developed by the Parties to the 
Nauru Agreement (PNA) to trade fishing days to accommodate the effects of an ENSO event.  When the 
concentration of tuna is in the Eastern Pacific Ocean, VDS allows countries to benefit in terms of catch 
and maximising profits (Bell, et al., 2011). This greatly assists PICs during extreme events that alter fish-
eries distribution. Current global projections indicate that changing climate will affect the distribution, 
productivity and economic viability of inshore and offshore fisheries (SPREP & APAN, 2013). 

5.9.2 Increase sources of fish for canneries

Exporting fish to international markets through the Interim Economic Partnership Agreements (IEPA) 
provides security in terms of fish stock and exports. The EU-driven agreements, which include Fiji and 
PNG, provide assistance in international trade and export and also ensure long-term supply even in 
the event of an ENSO. Other adaptation methods which need to be integrated into VDS and IEPA/EPA 
include reducing the access of Distant Water Fishing Nations (DWFN) to local waters to increase stock 
availability for local vessels; creating a stock quota for all DWFN vessels to be used by local canneries; 
and agreements with other PICTs to fish in their EEZs. By increasing the availability of fish stock for local 
vessels and canneries, fish processing operations in PICT’s are strengthened in the long run and are 
more competitive (Bell, et al., 2011). 

5.9.3 Integrating gender and adaptation measures

In the Pacific men and women are equally involved in fishing; however men are usually involved in deep- 
sea fishing and women fish and collect invertebrates from inshore waters. In fish processing facilities 
and factories in PNG and Solomon Islands, a large number of factory workers are women (Bell, et al., 
2011). The introduction of any adaptation measure for maximising economic benefits needs to recog-
nise the role of women and provide appropriate training. In the event that men are lost during deep sea 
fishing, women need the skills and rights to provide for themselves and the family (Bell, et al., 2011).

5.9.4 Climate proofing 

Policies need to ensure that fish operating facilities meet the world standards for handling fish. Facilities 
should be climate proof and at least capable of withstanding impacts of natural disasters and not locat-
ed in low-lying areas vulnerable to flooding or coastal erosion. Infrastructure and vessels should be able 
to transport stock after a natural disaster (Bell, et al., 2011).

5.9.5 Supporting a pan-Pacific tuna management scheme

The effects of changing sea surface temperatures will cause shifts in the concentration of tuna stocks.  
This will require collaboration and merging of tuna fisheries management from multi-lateral organisations. 
Policies need to address agreements on handling methods, standards and minimising CO2 emissions 
and pollution (Bell, et al., 2011).
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5.9.6 Adaptation measures for maintaining fish stock for food security

There is a need to manage coastal fish habitats and breeding grounds, increase accessibility to tuna and 
promote aquaculture to cope with increasing populations (Bell, et al., 2011). ICZM, demersal fish man-
agement, pond aquaculture and post-harvest processing can address imbalances between the demand 
and availability of fish stock due to rapid urbanisation in PICs.  

5.9.7 Adaptation methods to protect fish stock,
  habitats and breeding grounds

• Imposing a quota or restricting fishing of particular species for a certain period of time.

• Terrestrial environments with less deforestation and logging maintain vegetation cover reducing 
sedimentation of marine ecosystems. Settlements, resorts, businesses and industries in coastal ar-
eas most often release wastes and other toxic chemicals into the marine environment. Runoff and 
erosion increases turbidity damaging reefs and habitats. 

• Restoring populations of holothurians, crustaceans and Trochus by placing a quota on harvesting or 
restrictions for a certain period of time (Bell, et al., 2011).

5.9.8 Developing pond aquaculture and hydroponic agriculture 
 for rural and urban populations

• Lack of access to resources is a major hindrance in achieving food security. Pond aquaculture for 
communities in rural areas provides a good source of protein. The success of this method depends 
on variables such as the fish species selected and the ability to construct a pond in a suitable loca-
tion (Bell, et al., 2011). 

• Many low-lying PICs and communities face the difficulty of not enough soil or infertile soil. 
Hydroponic agriculture provides a means of growing lettuce, tomatoes and other nutritious foods in 
water without soil. Although it may be more expensive than traditional growing of vegetables, this 
practice is a solution for communities with soil issues. This practice not only ensures nutritious food 
availability but also reduces dependency on imports (FAO, 2014). There are a few hydroponic farms 
operating in Fiji, Cook Islands, Niue, Tonga, Solomon Islands, Vanuatu, Palau and Kiribati.

5.9.9 Improve and promote ecosystem based management of 
 agriculture and coastal habitats to stabilise food stock and replenishment

• Replanting trees increases vegetation cover and reduces soil exposure to runoff and erosion. In high 
islands such as Fiji that are surrounded by rivers and creeks, near-shore waters are usually affected 
by heavy runoff increasing turbidity of the water.

• Improving the health of marine habitats and breeding grounds by management of waste and 
pollution in coastal urban areas. With a healthy terrestrial environment, marine habitats and breeding 
grounds are able to support life thus increasing marine stock (Bell, et al., 2011). 
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• Promoting ecosystem-based management for agriculture and forestry and the importance of ‘good 
agricultural practices’ such as minimising the use of harmful fertilisers that may damage the marine 
environment. 

5.9.10 Improve soil quality to achieve minimal runoff

• Improving soil health through agroforestry systems and sustainable farming practices will increase 
vegetation cover and reduce erosion and runoff, preventing damage to coastal environments from 
soil erosion and mass sediment transportation. Environmental impacts can be major where Pacific 
islanders fish. Women usually fish in shallow inshore waters, so their fishing grounds are usually 
affected by coastal erosion, runoff and dissolved effluent. Some of the coastal areas in Kiribati (Tar-
awa), Fiji (Suva), and Tonga (Havelu) experience increased turbidity due to waste disposal (Bell, et 
al., 2011).

5.9.11 Improve awareness of ‘ridge to reef’ concept 

• Ensure awareness of the ‘ridge to reef’ concept and discourage construction on low-lying areas 
that are potential mangrove areas. Raise awareness on the effects that unsustainable practices in 
highlands have on the low-lying areas and marine ecosystems. 

• Reduce land reclamation and promote replanting of mangroves in low-lying areas. 

• Reduce activities that damage coral reefs such as fish poisoning, dynamite fishing, boat anchoring 
and tourism construction. Reduce and restrict the export of demersal fish to promote its replenish-
ment (Bell, et al., 2011).

5.9.12 Social practices

• Integrating men, women and children in decision-making and trainings. In PICs women play an im-
portant role in fishing for consumption on a daily basis. In the event that adults are not present, it 
is vital that children are able to provide for themselves.

• Train men, women and children on proper ways of handling/preparing fish to have a longer shelf 
life. Methods used for preserving fish in the Pacific include smoking, drying, salting and curing. 
Improving business skills to earn an income from fish resources would assist if access to fish resources 
in the future becomes inadequate. 

• Encourage traditional ways of agricultural farming and fishing for local consumption. 

• Provide incentives and encourage diversification of fish sources. Near-shore fishermen can expand 
into deep-sea fishing. With increases in sea surface temperature, the sub-tidal, intertidal and 
demersal fish species will dramatically decrease in abundance at a faster rate than deep-sea fish 
species. 
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5.10 Adaptations for Maximising Sustainable Livelihoods

Changes and shifts in sea surface temperature and currents cause shifts in fish stock distribution across 
the Pacific Ocean. The following adaptation methods are designed to minimise any loss of livelihoods 
due to the changes in climate. 

5.10.1 Encouraging diversification of fish sources

• In the event of decreases in populations of demersal fish, a shift to pelagic fishing can enable in-
come generation, provide food for consumption and an opportunity for demersal fish to replenish.  
By using FADs to attract pelagic fish such as skipjack and yellow fin tuna, FAD’s give local subsistence 
and commercial fishers access to near-shore pelagic fish (Bell, et al., 2011) thus replenishing popu-
lations of inshore fish. 

• Restore populations of holothurians, crustaceans and Trochus by placing a quota on harvesting or 
restriction for a certain period of time.

5.10.2 Technical and financial assistance

• Governments and NGOs providing technical assistance and training for businesses and other tech-
nical skills such as constructing small facilities and infrastructure. This will assist in diversifying live-
lihoods so as not to depend on one source.

• Encourage and provide incentives for the development of pond aquaculture in semi-urban and rural 
environments. Developing an aquaculture pond provides and secures food resources.

• Monitor, improve or relocate infrastructure for coastal aquaculture to avoid impacts of sea level 
rise. 

• Use revenue acquired from fishing licenses to improve and increase supply of more nutritious and 
climate resistant food (Bell & Taylor, 2015).

5.11 Protecting Food Sources through establishment of MPAs 
 and Conservation Areas

The Funafuti Conservation Area (FCA), a ‘no-take zone’ or MPA, is a successful food security intervention 
established in 1996 by the Funafuti community with support from the South Pacific Biodiversity Conser-
vation Programme and SPREP and legalized in 1999 (Berdach, 2003). FCA is currently administered by 
the Funafuti Kaupule. The FCA covers some 33 square kilometres of ocean including six small uninhab-
itable islets and is located to the west of Funafuti. The boundary was defined as 50m away from ocean 
reef in the west to 30m on the lagoon side in the east. The FCA extends from north of the islet of Tepuka 
savilivili to south of the islet of Tefala (see Figure 40).  
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The overall objective of the FCA is to conserve terrestrial and marine biodiversity of Funafuti using sus-
tainable principles. FCA is home to about 400 species of fish, 22 species of sea birds and shore birds, 
coconut crabs, and sea turtles. 

Tuvalu Marine Life, an Alofa Tuvalu project, conducted a field survey of fish biodiversity in three islands 
(Nanumea, Nukulaelae and Funafuti) in 2010. The survey outcome indicated that there was more fish 
biomass in the FCA compared to the other two islands. Richness in fish biomass can be attributed to the 
MPA and overspill of fish to other parts of the Funafuti lagoon.

Tangible benefits observed and derived from this community-owned intervention were increases in fish 
biomass, sustained viability of biodiversity, improved community awareness and improved ecosystems. 
The FCA is a mixture of traditional and modern conservation management. FCA has provided a healthy 
marine ecosystem and species richness which contribute to food security for the Funafuti population. 
A cost benefit analysis of the FCA revealed a net economic return of close to AU$163,120 per year. The 
analysis took into account the benefits of services provided by improved and healthy reefs, genetic 
biodiversity, protection of coastlines, maintaining breeding species, provision of eco-tourism activities, 
and scientific research. The other important benefit of the FCA is the protection of endangered species 
such as turtles and clams.

Figure 40: Funafuti Conservation Area Map. The area covered in red on west side of Funafuti is the boundary 
of the conservation area. (Source: Google Earth)
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5.12 Adapting to Sea Intrusion via Swamp Taro 
 Cultivation in Concrete Pits - Tuvalu

The giant swamp taro known locally as pulaka (Cyrtosperma chamissonis) is an important staple crop in 
Tuvalu. This food crop is also popular in Kiribati, FSM, RMI, Tuamotu, Tokelau and the Carolines. It is not 
as popular in higher islands of Fiji, Solomon Islands, Samoa and Vanuatu. Changes in climate have had 
an impact on the growth of this important crop. Seawater intrusion and drought has led to large-scale 
damage. Figure 41 illustrates how the crop looks when suffering from seawater intrusion or drought. 
Under the NAPA programme, new ways of adapting to seawater intrusion included raising the beds in 
which these crops could be planted in, and cultivating these crops in a concrete basement where the 
sea cannot penetrate and water will be provided from time to time. 

5.13 Challenges

The main challenges faced by PICs in carrying out food security adaptation activities are:

1. Financial constraints - lack of funding to support the work nationally and having to seek external 
funding which depends on submission and acceptance of proposals.

2. Islands are scattered – it is harder to assist those communities located on outer islands far away 
from main town and cities.

3. Poor data availability – lack of data to enable successful implementation of a project e.g. climate 
data.

4. Natural disasters – damages to food crops and lack of planting materials and seedlings.

 

Figure 41: 
Local Giant Swamp Taro 
planted in concrete pits

(Source: Rao, 2011)
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5.14 Summary

Climate change adaptation for food security is very important for the survival for many PICs and com-
munities. There are numerous ways in which communities can use sustainable and climate-resilient 
farming systems to supply the majority of their food needs. Sustainable farming practices are vital in 
maintaining soil health, as are techniques for water conservation and irrigation, and crops tolerant to 
climate related conditions such water logging and saline soils. It is very important for all PICs’ agriculture 
sector policy and planning to integrate climate risks for resilient food-secure futures. There is a need for 
more collaboration between stakeholders and increased awareness and education for the local com-
munities in the region.
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Conclusion

We have come to the end of our food security journey and have covered many good initiatives, ac-
tions, projects and innovations that are happening at all levels in the Pacific Islands. Our communities 
are leaders and champions in promoting food security. Households are working every day to ensure 
there is sufficient food on the table for everyone. Pacific cultures maintain good social networks for 
sharing food between people in rural and urban areas and between islands. Regional, national and 
sub-national governments are consulting widely and are committed to developing relevant legisla-
tion, policies and prioritised actions to ensure equitable and sustainable availability, accessibility and 
affordability of healthy and safe food. There are many development partners, NGOs, and internation-
al, regional and local organisations working both directly and indirectly with food security issues in 
the Pacific. 

It is also very clear that due to the multi-dimensional, inter-intra-connectivity of food security issues 
in the Pacific there are challenges and gaps. These gaps consistently concern: the lack of access to 
relevant information to support food security policies and actions at both national and international 
levels; poor co-ordination of actions between many stakeholders with the same goals but different 
approaches and motives; and limited access to useful techniques and tools to support decision-mak-
ing.  Some issues have been in existence for many years and have been widely discussed; however, 
‘solutions’ seem to be insufficient or ineffectively applied. Are we approaching the issues from the 
wrong angle? Or are our solutions good but our approaches confining us to a more sectoral, one di-
mensional hope for a “one solution fix all”? 

There are several examples presented in this report that show the marriage of traditional techniques 
and knowledge and ‘modern science’ tools and information improves food production, distribution, 
diversification, health and stability at the community level. So despite the challenges and gaps, we 
have success stories to guide our Pacific Food Security Journey.  

Lastly, as highlighted in the sailing story at the beginning of this Best Practice Report, food is an im-
portant part of our Pacific culture and identity.  We need a paradigm shift from a one dimensional, 
sectoral focus to a more integrated approach that allows everyone to work together and steer our 
“food security canoe” to a sustainable “table” for current and future generations. We need an ap-
proach that encourages the merging of traditional and modern practices to ensure sustainable food 
security using a ‘whole system’ or holistic approach.  We need to anticipate emerging issues and chal-
lenges due to current and future climatic and non-climatic stressors such as disasters, global econom-
ics and food and fuel prices, gender, population and land tenure dynamics. And we need to develop 
and implement best practices and solutions to make sure our list of issues  reduces and our success 
stories increase.  Sustainable partnerships and resource sharing to develop capacity at all levels, and 
allocating resources to support and empower our people to achieve “zero hunger”, will enable our 
communities to find and implement solutions for a food secure Pacific today and tomorrow. 
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