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A B S T R A C T   

The Pacific food system has become progressively more integrated into global food regimes. This integration has 
had impacts on availability and consumption of food, population health, and vulnerability to external drivers. We 
describe major elements of the contemporary food system to provide a foundation for analysis of food system 
transitions and public health outcomes. Although crop production has doubled in the last fifty years, it has not 
kept pace with population growth. This deficit is increasingly filled by imported foods, particularly staples, meat 
and sugar. The burden of malnutrition and poor health outcomes are increasingly apparent. We propose seeds for 
transitioning the Pacific food system to a hybrid form that supports historical continuity with healthy regionally- 
produced food.   

1. Introduction 

Calls for a ‘Great Food Transformation’ (Willett et al., 2019) to 
combat rising global malnutrition and environmental impacts will need 
to be addressed at a global level as well as at regional scales. As calls for 
radical change gather momentum (e.g. Fanzo et al., 2020; Herrero et al., 
2020) focus will increasingly shift to how such change happens, the 
extent to which such complex systems can be ‘designed’ (and if so ‘by’ 
and ‘for’ whom), and the resilience of food systems and people to shocks 
such as the Covid-19 pandemic and systemic change such as climate 
change (e.g. Farrell et al., 2020; Herrero and Thornton, 2020; Golden 
et al., 2021). Meaningful progress will require approaches that consider 

the linkages among the production and consumption of food and their 
environmental, social and public health outcomes (Rockström and 
Sukhdev, 2016; Niessen et al., 2018). To support such initiatives, an 
analytical focus is needed on the political and institutional processes 
that shape the production, distribution and consumption of food and 
how they may be opposed or harnessed for a more purposive transition 
to the sustainable provision of nutritious food (Oliver et al., 2018). 

The contemporary Pacific food system is heterogeneous and covers a 
significant geographic area, yet remains poorly described. The region is 
profoundly dependent on fisheries as well as globalized trade in food 
commodities, and food systems are vulnerable to trade dynamics and a 
range of other external drivers, most notably climate change and 
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urbanization. Despite the uniqueness of the region, the 22 Pacific Island 
Countries and Territories (PICTs) are often subsumed into ‘Asia-Pacific’ 
or included with Australia and New Zealand as ‘Oceania’, and thereby 
marginalized in global discourses around issues such as climate change, 
malnutrition, and even the Sustainable Development Goals. 

Climate change has negatively impacted agriculture and fisheries 
production, and has resulted in reduced access to some food species due 
to declining yields, availability of arable land, fresh water, and avail
ability of aquatic food species (Bell et al., 2011; SPC, 2017; Bell and 
Bahri, 2018). Urbanization has led to increased demand for – and 
dependence on – imported staple foods that are more convenient and 
less bulky than traditional staple root crops, in response to reduced time 
for production, and lack of access to land in increasingly crowded urban 
areas (Thaman, 1982; Thow et al., 2010). Globalized food trade has 
substantial impacts on diets and public health outcomes (Friel et al., 
2020). This relationship is nowhere more apparent than in the Pacific 
region where imported foods play a critical role in bridging production 
shortfalls, particularly in atoll nations, and where the importation of 
non-traditional foods has been linked to the non-communicable disease 
(NCD) crisis (Thaman, 1982; Hughes and Lawrence, 2005; Estimé et al., 
2014). Given this context, there is a surprising dearth of region-scale 
analyses of food trade trends. Previous national case studies have shed 
light on patterns and linked these to historical political events and trade 
policy, including in the Pacific region (e.g. Thow et al., 2011), but 
regional and sub-regional analyses have been largely absent. 

The challenges facing PICTs range across all dimensions of the food 
system, and impact on PICTs’ ability to provide healthy and sustainable 
food in the face of a changing environment. For low-lying coral atoll 
nations, these forces combine to present existential threats. As else
where, the production and consumption of food in the region is under
going profound change that will be felt for generations (Evans et al., 
2001; Hughes and Lawrence, 2005; Snowdon et al., 2013; Sievert et al., 
2019). Dietary diversity, where described, is low (e.g. Albert et al., 2020; 
Horsey et al., 2019; Farmery et al., 2020). 

The aim of this paper is to contribute to the literature that charac
terizes the contemporary Pacific food system. To achieve this aim, we 
describe major elements of the Pacific food system for which data are 
available —agricultural and fisheries production, and international food 
trade. These elements, along with the public health outcomes that flow 
in part from this configuration, provide a foundation for analysis of food 
system transitions toward improved health and sustainability. Given the 
path dependence of complex socio-ecological systems, understanding 
how the Pacific food system has evolved will better inform consideration 
of present realities, and serve as a guide to how it may co-evolve in the 
future. 

Our analysis is at a regional scale and so we cannot adequately deal 
with diverse social and local attributes (preferences, prohibitions, etc.), 
food environments, and production and supply chain sustainability di
mensions of food systems (Coyne et al., 1984; Pollock, 1992, 2017). 
These considerations are best dealt at national levels or, as in the case of 
the region’s diverse food environments, at local scales (e.g. Bogard et al., 
2021). We begin by conceptualizing the food system within the broader 
socio-ecological regime that has shaped its current configuration and led 
to the stabilization and dominance of regional food system drivers. We 
then draw on this conceptualization to propose seeds for transitioning 
the Pacific food system to one that better serves its people. 

2. Theoretical framing - food systems within food regimes 

A food system (Fig. 1a) is the set of interacting activities, outputs and 
outcomes that encapsulate the production, processing, trade, and con
sumption of food (Sobal et al., 1998; Ingram, 2011; HLPE, 2017). Food 
systems are influenced by both internal dynamics and by external pol
itics, processes and events and may be conceptualized and described at a 
range of scales, from the global food system down to national or local 
systems such as a coral atoll. Each scale of description brings its own 

granularity, hiding important heterogeneity at smaller scales, offering 
different intervention opportunities and requiring different evidence to 
catalyze action. For example, food environments are key components of 
food systems (HLPE, 2017; Turner et al., 2018) but the focal scale of 
local food environments is too small to be adequately addressed in 
regional planning and policy. 

Food system models may be critiqued as being static and ahistorical; 
yet useful insights can be drawn from understanding the way food sys
tems evolve and are shaped by larger forces as well as innovations and 
threats within their domain. Two conceptual framings are used here to 
provide a basis for more contextualized analysis. Firstly, the ‘food 
regime’ concept (Friedmann, 1993; Friedmann and McMichael, 1989) 
has been used at larger, global scales to theorize the political economy of 
agrarian change. Friedman (1993, p. 30) defined a food regime as a 
‘rule-governed structure of production and consumption of food on a world 
scale’. Regimes are recognized as long periods of relative stability in the 
forces that shape and define the production and consumption of food, 
with particular reference to the role of state and market power in pro
duction and distribution. The broader political, social and governance 
context of a food system may usefully be framed as a regime, but at 
smaller temporal and spatial scales than conceived by Friedman and 
McMichael (Friedman (1993, p. 30)). 

‘Regimes’ also appear in a second body of theory, concerning the 
transition of socio-technical and socio-ecological systems from one 
configuration to another. The multi-level perspective on socio-technical 
transitions (Rip and Kemp, 1998; Geels, 2002, 2019; Smith et al., 2005) 
views a food regime as the set of rules, norms, technologies, events and 
interactions acting within and on the food system that maintain its structure 
and functions – its current configuration. Within this framing, food sys
tems are stabilized by alignments among technologies, policies, con
sumer behaviors, infrastructures and cultural discourses, and these 
system elements are reproduced, maintained and incrementally altered 
by a range of actors such as producers, governments, retailers, trade 
organizations, aid agencies and consumer groups, to name a few 
(Fig. 1b). Innovation and change are mostly incremental and path 
dependent because of lock-in mechanisms, such as investments in skills 
and infrastructure, routines and mind-sets that constrain change. Vested 
interests and their leverage on policies also dampen innovation. 

Radical change within food regimes, it is thought, tends to emerge in 
small niches that are then amplified (or marginalized where change is 
resisted), externally as shocks (e.g. wars, financial crises, disease, 
extreme weather events), or in the interaction between the two. Tran
sitions from one food system configuration to another thus develop as a 
result of processes operating at multiple levels - niche, regime and 
external drivers (Fig. 1b; Geels, 2002, 2019; Schot and Geels, 2008). 
Niche innovations could take many forms, Pacific examples include 
non-traditional agricultural exports (Murray, 2001; Connell, 2013), 
Federated States of Micronesia’s ‘let’s go local!’ campaign (Englberger 
et al., 2013) and the TV program Pacific Island Food Revolution (https 
://www.pacificislandfoodrevolution.com/) that seeks to disrupt trends 
in foodscapes and promote local foods. Blending food regime and 
socio-technical transitions concepts to food systems analysis may help 
overcome some of the static/descriptive nature of food system analysis 
to better identify pathways of change both within and outside the system 
(see also Gaitán-Cremaschi et al., 2019). 

3. The contemporary Pacific food regime 

A discussion of historical periods of stability in food regimes and the 
political ecology of the Pacific region is beyond the scope of this article 
(see Pollock, 1992; Campbell, 2015; Connell, 2013;, and Supplementary 
text for a brief summary). The contemporary food regime (sometimes 
referred to as the Corporate Food Regime) is generally considered to 
have arisen in the 1980s in a wave of trade liberalization under the 
World Trade Organization (Friedmann and McMichael, 1989; Firth, 
2000; Murray, 2001; Plahe et al., 2013). There is general consensus that 
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Fig. 1. (A) A food system is the set of interacting activities, outputs and outcomes that encapsulate the production, processing, trade, and consumption of food. The 
food system is influenced by both internal dynamics and by external politics, processes and events. Waste occurs at all stages – symbolized by a trash can. (B) A food 
regime refers to the set of rules, norms, technologies, events and interactions acting within and on the food system that maintain its structure and functions. Within 
the food regime, innovations can be viewed either as niche events that fizzle out (graphically as ‘.‘), are absorbed or accommodated by the system, or are radical 
enough and gather sufficient momentum to disrupt the system. Similarly, innovations in policies, shocks, and other external processes may align to amplify or 
dampen changes to the food system. Collectively, these processes co-evolve as the food system transitions from one configuration to another. Adapted from Geels 
(2002) and Berg et al. (2018). 
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in the 40+ years of the contemporary food regime, food systems in the 
region’s diverse island states and territories have become more exposed 
to global forces, more reliant on imported food, and that the people of 
the Pacific have become less healthy. This apparent consensus 
notwithstanding, the underlying evidence is fragmentary and often 
missing. Although a host of case studies at local scales provide support 
for elements of this narrative, broad patterns in the dimensions of food 
systems are poorly described. 

Below we summarize crop production, trade, and national public 
health metrics to headline regional and sub-regional-scale trends. This 
regional/sub-regional overview is the first in a series of planned analyses 
of food commodities and national case studies within the region. We use 
the common and useful categorization of three sub-regions – Melanesia, 
Polynesia and Micronesia to provide updated and improved estimates of 
regional patterns in food trade for the last 20+ years from 1995 to 2018 
(Fig. 2; Table S1 and supplementary text). Broadly, Melanesia is domi
nated by high islands, Micronesia is mostly comprised of archipelagic 
coral atoll states, and Polynesia is a mix of geologies and geographies. 

Unless stated, our analysis excludes Papua New Guinea (PNG), the 
largest PICT both geographically and economically. PNG occupies the 
eastern half of the second largest island in the world as well as many 
smaller islands and atolls; its economy is more than twice the size of all 
other PICTs combined and nearly three quarters of Pacific Island resi
dents live there. Further, in contrast to other nations, the great majority 
of people in PNG live more than 10 km from the coast (Andrew et al., 
2019) and do not have the same historical and cultural links to the ocean 
that dominate the cultures and economies of the smaller nations. Com
bined, these attributes mean that PNG would overwhelm patterns and 
trends described for the remaining 21 PICTs where proximity to the 
ocean, geographical distance from large food-producing land masses 
and important trading economies, are major drivers of food production 
and cultures of acquisition and consumption. The territories of the USA 
are excluded from summaries of international food trade because they 
cannot be separated from the USA. 

3.1. Crop production 

Based on data from the Food and Agriculture Organization of the 
United Nations (FAO, 2020), crop production in the region has 
approximately doubled in the last 50 years, and at the regional scale is 

keeping pace with population growth. In 2018, agricultural production 
was equivalent to 0.54 kg per capita (p.c.) per day. This broad pattern is 
driven by PICTs comprised mostly of high islands - total production in 
Melanesia and Polynesia was steady or increasing only slightly while 
production in Micronesia remained at very low levels. Data that would 
allow a deeper understanding of whether these patterns were driven by 
increasing productivity or increasing area under production are un
available for the region. Subsistence production and that for local ex
change and markets accounts for the greatest proportion of agricultural 
activity. During the last decades there have been many examples of 
niche innovations, either through the export of traditional crops (e.g. 
kava and taro; Murray, 2001; Connell, 2013) or through the develop
ment of new export crops such as squash, vanilla, and ginger, but none 
have scaled sufficiently to disrupt overarching national food regimes 
(Connell, 2013). 

These overall patterns change substantially when presented on a per 
capita basis and without the influence of PNG. Per capita production of 
root crops and other starchy vegetables (SV) has been declining in the 
region for fifty years (Fig. 3a), most dramatically in Polynesia. In Mel
anesia, production amounts to 0.56 kg p.c./day whole food equivalent. 
In Micronesia and Polynesia, it amounts to 0.12 and 0.33 kg p.c./day 
respectively. Production of SV in Micronesia is, and has always been, 
small (<40 kg p.c./year). In terms of calories available, and based on a 
daily energy requirement of 2100 kcal p.c. per day (i.e., food poverty 
line; Bellù and Liberati, 2005), domestic SV production would be suffi
cient to meet 25%, 6% and 15% of dietary energy needs in Melanesia, 
Micronesia and Polynesia, respectively. In lieu of Pacific-produced ce
reals and grains and other high-energy locally produced foods (e.g., 
coconuts and aquatic foods), all PICTs (except for Niue) are dependent 
on imports to meet dietary energy requirements. 

Trends in production of fruit and non-starchy vegetables (FNSV; e.g., 
fresh fruit, brassicas) were similar in Polynesia. In both SV and FNSV, 
production in the last two decades appears to have stabilized (Fig. 3a 
and b). Further, the sub-regional aggregate volume of agricultural pro
duction over time, as expressed by FAO’s PIN index of relative dispos
able production for any use except as seed and animal feed, has 
decreased (Fig. 3c). At the national scale, few PICTs produced a surplus 
of FNSV (i.e., >0.4 kg/p.c./day; FAO, 2020) and 12 are in deficit, 
particularly the coral atoll nations of Micronesia. Fruit generally dom
inates FNSV production in the region, principally in Melanesia and high 

Fig. 2. Map showing locations and Exclusive Economic Zones in the Pacific region. The three commonly recognized sub-regions are also shown for PICTS. Red dots 
indicate capital cities. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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islands where fruit accounts for more than four-fifths of production. 
Bananas accounted for 44 percent of total regional production in 2018. 
We note that unripe bananas may be categorized as SV, but retain the 
FNSV coding as used in FAOSTAT (see Supplementary text for further 
details on the production data used and the PIN index). 

Based on estimates by FAO (2020), domestic production in the re
gion is currently insufficient to supply the amount of FNSV required for 
good human health. Preliminary analyses suggest this deficit may be in 
excess of 250,000 t p.a. across the Pacific nations. Analysis at smaller 
scales is required to reconcile these statistics with net imports of FNSV 
and also to understand sub-national patterns in availability between, for 

example, urban and rural populations. 

3.2. Fisheries 

Aquatic food is a key source of food, dietary protein and micro
nutrients in many PICTs, particularly where access to other animal 
source foods is limited. Fisheries in the region have traditionally been 
divided into the great offshore oceanic fisheries, mostly for tuna, and the 
diverse coastal fisheries. These categories differ in their trajectories, 
level of fishing pressure, effective regulation for sustainability, and their 
role in the regional food system. 

The majority of fish eaten by Pacific Islanders are harvested from 
coral reefs, lagoons and estuaries and are a critical element of the diet of 
most Pacific Islanders (Charlton et al., 2016; Farmery et al., 2020). 
These fisheries are generally considered to be declining, but this infer
ence is not universally true and considerable uncertainty remains 
around production and sustainability of most coastal fisheries in the 
region (Bell et al., 2009; Gillett, 2016). Gillett’s (2016) comprehensive 
summary indicates no clear trend in production through time at either 
national or regional scales. Many coastal fisheries, which contribute 
substantially to the food system through provision of food and liveli
hoods, are being overfished. In some places fisheries have collapsed, but 
in others, generally further from urban centres (Brewer et al., 2009), 
stocks are considered to be fished sustainably. Other oceanic and coastal 
pelagic fishes, particularly those in the family Carangidae (jacks, 
mackerels and scads), are also caught and potentially have a much 
greater role to play in food security in the region, particularly for islands 
without lagoons or where the reef falls away quickly to great depth (Bell 
et al., 2015; Albert et al., 2020). Aquaculture production is modest and 
makes minimal direct contributions to food security. 

The advent of EEZs following declaration of the UN Convention on 
the Law of the Sea in 1982 profoundly changed the use rights and 
control that PICTs have over fisheries in vast areas of the ocean (see also 
Fig. 2) and brought license fees to nations with tuna stocks in their EEZ 
(Aqorau, 2019). About a third of the world’s tuna are caught in the 
waters surrounding PICTs - in 2015, 587,000 t of tuna, principally 
skipjack, yellowfin, albacore, and bigeye were caught in the region. 
Almost all of this catch is directly transshipped to Pacific rim nations and 
beyond where it was processed for distant markets. This harvest does not 
appear in international trade statistics and with the exception of the 
western Pacific ports of Pohnpei, Majuro, Rabaul, Honiara, and Tarawa 
where small and damaged tuna and bycatch is offloaded, makes negli
gible direct contribution to food or nutrition security in the region 
(Cassels, 2006). These fisheries do, however, make substantial contri
butions to the national revenues of PICTs in the Western Pacific through 
licensing (mean 37% of government revenue, excluding grants; Bell 
et al., 2021). Initially, license revenues were modest, but have sub
stantially increased in recent decades as nations and regional in
stitutions have asserted resource rights (Aqorau, 2019). The ambition to 
increase the direct contribution of tuna to nutritional security, by 
‘domesticating’ or diversifying the oceanic tuna fisheries, has been 
widely canvassed and remains an active area of policy debate (e.g. Bell 
et al., 2009, 2015). Canned tuna globally is an important and growing 
source of fish, much of which is caught in the Exclusive Economic Zones 
of PICTs and canned in PNG, Solomon Islands, Fiji, or South East Asia 
and imported to PICTs (Bell et al., 2019). 

3.3. International food trade 

Between 1995 and 2018, 80 million t of food and beverage products 
worth US$78 billion was traded by PICTs (excluding PNG, bottled water, 
and fresh and frozen tuna, see supplementary text). Imports of food 
increased substantially over the period (Fig. 4a, Table S1). At the scale of 
the region, these increases have been relatively linear, with imports 
nearly trebling over the period. Much of this trend is driven by Mela
nesia, with imports to Micronesia and Polynesia being both smaller and 

Fig. 3. Per capita agricultural production (t) of (a) starchy vegetables, and (b) 
fruit and non-starchy vegetables. In (c), the FAO production index number 
(PIN) of per capita agriculture production (international dollars, int$; FAO, 
2020) is shown for three subregions during the period 1961 to 2018. Fitted 
curves are conditional means linear regression lines with 95% confi
dence intervals. 
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more consistent (Fig. 4a). Over the whole period, cereals other than rice 
(14%), rice (12%), sugar and sugar confectionary (7%), wheat and 
meslin flour (5%) and poultry meat and offal (5%) dominated import 
tonnage of food and beverages for the region. 

Over the same period food and beverage exports have declined. 
Much of this pattern can be explained by declines in exports of sugar 
from Fiji which, although increasing early this century, have been in 

long-term decline. Across the whole period, sugar and molasses (50%), 
bottled water (17%) and copra (7%) accounted for the majority of 
export tonnage from the region (excluding tuna). The net effect of these 
trends in international trade is that the region overall became a net 
importer of food at the turn of the century and has become increasingly 
reliant on imports since (Fig. 4b). This trend is, again, mostly driven by 
Melanesia. Within the period of the dataset, Polynesia and Micronesia 
have always been net importers of food. 

Per capita trends in imports and exports highlight the increasing 
reliance on imported foods, particularly in Polynesia. On a per capita 
basis, exports have declined over the 20 years of data, particularly in 
Melanesia since 2005, which is largely driven by Fiji’s declining sugar 
industry and the dissolution of preferential trade agreements. On a per 
capita basis, the region became a net importer twenty years ago and has 
remained so since (Fig. 4c). 

The rise of imports since 1995 is consistent with patterns in liber
alized trade for food and other commodities since the inception of the 
World Trade Organization in 1995. Six PICs have acceded to the World 
Trade Organization, most recently Samoa in 2011 and Vanuatu in 2012. 
In 2001 the intra-regional Pacific Island Countries Trade Agreement and 
Pacific Agreement on Closer Economic Relations (PACER, including 
Australia and New Zealand) were signed, aiming to support regional 
integration. The sub-regional Melanesian Spearhead Group Free Trade 
Area became operational in 2013. In 2017, an updated PACER +

Agreement was finalized, signed by several countries, although notably 
not Fiji and PNG. These international instruments have continued trends 
toward more open economies in the region, which have accelerated 
since World War II. The associated benefits for Pacific Island economies, 
however, have been limited (Morgan, 2018). 

Overlaid on these global and regional trade and investment-related 
agreements, and perhaps in response to them, a major shift has 
occurred in the origin of imported food, most notably the rise in imports 
from Eastern and South-Eastern Asia, which, in 2018, were comparable 
to those from Australia (Fig. 5). The majority of these imports by weight 
were rice (42%), sweetened and flavoured beverages (8%), raw and 
refined sugar (7%) and prepared or preserved fish (mostly canned tuna 
and mackerel (5%). Rice, in particular, has become a key import in 
Melanesia and Micronesia. 

In 1995, early in the current regime, New Zealand was the most 
important exporting country, but has slipped in importance as its ex
ports have stabilized and imports from Australia and Eastern and South- 

Fig. 4. Time series of trade in consumable food commodities (total of 569 
unique HS codes) (A) total imports, (B) net total imports (imports minus ex
ports), (C) per capita imports. PNG and USA territories excluded from analysis, 
as were bottled water and tuna (see Supplementary information). Data includes 
trades between PICTs. Data shown as regional estimate (grey bars), Polynesia 
(red), Melanesia (blue) and Micronesia (green). Population estimates derived 
from United Nations Population Division (https://population.un.org/wpp/Do 
wnload/Standard/Population/). (For interpretation of the references to colour 
in this figure legend, the reader is referred to the Web version of this article.) 

Fig. 5. Annual import (t) of food commodities by PICTs from major exporting 
nations and regions. Africa, Central and Western Asia, Latin America and the 
Caribbean, and PNG (to the rest of the region) are excluded as collectively they 
comprised only 2.7% of export volume for the period. Country assignment to 
global regions derived from United Nations Statistical Division classification 
(https://unstats.un.org/unsd/methodology/m49/overview/). 
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Eastern Asia have more than doubled. The majority of exports from 
Europe to the region were from France to its territories (Fig. 6). Intra- 
regional trade in food accounts for a minor proportion of the total 
food imported to PICTS (mean = 4.3% for the period 2014–18, including 
Fiji). The most significant regional exporter is Fiji (mostly sugar). 
Smaller PICTs, including Nauru, Wallis and Futuna, Niue, Tuvalu and 
Tokelau, import from a limited number of countries and are generally 
more dependent on food re-traded through other PICTs, notably Fiji and 
Samoa (Fig. 6). Fiji, with a 2018 population of 883,490, imported the 
greatest quantity of food and beverages, primarily wheat from Australia. 
Wheat and wheat flour from Australia and rice from Vietnam and 
Thailand are important elements of the contemporary Pacific food 
system. 

Globally, trade liberalization has had both positive and negative 
impacts. The main negative impact of trade liberalization for food se
curity and nutrition has been ‘uneven dietary development’ (Hawkes, 
2006; Bezuneh and Yiheyis, 2014). Food categories that have become 
consistently more available following trade liberalization include 
vegetable oils, meat, highly processed foods and sugar-sweetened bev
erages (Schram et al., 2015; Lopez et al., 2017). Trade liberalization can 
also exacerbate problems with solid waste in the region through 

increased imports of single-use, non-recyclable packaging, or potentially 
recyclable packaging for which there is currently no infrastructure or 
viable market (Farrelly et al., 2016). Positive implications include 
availability of an increased diversity of foods, including fruits and veg
etables, and reduced volatility in food availability (Gillson and Fouad, 
2014), although challenges exist in the distribution and storage of fresh 
foods (Thow et al., 2011). 

3.4. ‘Healthiness’ of food and beverage net imports 

Although liberalized trade may improve dietary quality, reduce un
dernutrition (García-Dorado et al., 2019), and reduce food insecurity at 
an aggregate level (Kerr, 2011), evidence that it has benefited the region 
is weak (Connell, 2007). As a measure of the healthiness of food trade, 
we calculated an index of food categories considered to be either 
‘healthy’ (e.g. fresh fruit, fresh vegetables including staple root crops, 
pulses, nuts and seeds and staple whole-grain cereals) or unhealthy (e.g. 
fatty meat, energy dense beverages, ready-to-eat snacks and meals, and 
sugars and other caloric sweeteners). Broadly, these food groups 
represent the extremes of healthy and unhealthy food, and have been 
developed by the International Network for Food and 

Fig. 6. Imports of food commodities from major export regions to PICTs and trade flows between PICTS (in gold). Shown are mean annual trade flows for the period 
2014–2018 pooled for all food commodities included in this study (see Table S1 for exclusions). Trade flows to and from Papua New Guinea not shown. Red dots 
indicate relative geographic position of PICT capitals. Residual trade flow into the region includes imports from Africa, the Middle East, South America and South 
Asia and flows that sum to less than 100 t. Also shown is a residual PICT-PICT trade flow which is the sum of all trade flows <50 t p.a. for each PICT-PICT pairing. The 
width of lines and height of columns are proportional to quantities traded. Lines representing flows of less than ca. 100 t are not visually distinguishable. (For 
interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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Obesity/non-communicable diseases Research, Monitoring and Action 
Support (Friel et al., 2013; see Supplementary information). We recog
nize the difficulty of categorizing foods in isolation of other elements of 
the diet and so used only those foods that could unambiguously be 
categorized as healthy or unhealthy (23% of the 579 HS6 codes in the 
dataset, Supplementary text). The index was calculated as the sum of all 
unhealthy food categories subtracted from the sum of all healthy food 
categories, normalised to −1 to 1. 

Overall, the region imported more healthy than unhealthy food until 
a sharp reversal in 2007–08 (Fig. 7). This pattern was driven by Mela
nesia, which saw a precipitous fall in the net importation of healthy 
food, primarily driven by a surge in sugar imports to Fiji from 2008 
onward. In preceding years the influence of sugar tapers off, as imports 
of other unhealthy commodities increases. This increase coincided with 
the Asian Food Price crisis and supports the proposition by Weinberger 
et al. (2009) that the crisis contributed to a shift to low-quality food. 
Large declines in net healthy imports were also observed in Polynesia, in 
the period 1997–2003 which was largely driven by the collapse of 
Tongan exports of squash to Japan (which fell from 23,000 t in 1998 to 
1500 t within five years), and total exports from 2009 in Micronesia, 
which fell sharply from 2013 (Fig. 7). 

4. Public health outcomes 

The rise of NCDs has major implications for regional economic 
development, in addition to the tragedies of foreshortened lives and 
lengthened periods of living with diet-related morbidity. Globally, 80% 
of NCD deaths occur in low- and middle-income countries (WHO, 2014), 
and an estimated 75% of adult deaths in the Pacific region are due to 
NCDs, with the majority of deaths occurring among adults in the 
economically active age bracket (SPC, 2011). PICTS are disproportion
ately affected by obesity, taking all spots of the top-ten most overweight 
or obese nations on earth (WHO, 2020). This trend does not show signs 
of slowing. In some PICTs, between 1980 and 2008, the mean adult BMI 
rose by more than 2.0 kg/m2 per decade, five times the mean increase in 
BMI worldwide over the same period (Finucane et al., 2011; Hawley and 
McGarvey, 2015). The incidence of diet-related NCDs continued to rise 

between 1990 and the present, with Type 2 Diabetes Mellitus more than 
doubling, and ischemic heart disease and stroke rising by 25–50% 
(Fig. 8). All of these trends indicate severe diet-related dysfunction, and 
are only expected to worsen under climate change (Savage et al., 2020). 

5. Seeds of transition to a healthier and just Pacific food system 

Elements of contemporary Pacific food production, notably fish and 
root and tree crops, are critical to meeting subsistence needs and have 
adapted and survived through the centuries. These old foods, embedded 
in cultural obligations of reciprocity and kinship will continue to be a 
source of resilience for Pacific food systems (Campbell, 2015). Overlaid 
on this continuity, the rise of new foods has impacted on the system to 
such a degree that traditional foods compete with imported foods in the 
diets of Pacific people (e.g. Pollock, 1992, 2017; Hughes and Lawrence, 

Fig. 7. ‘Healthiness’ of food and beverage net imports through time, including 
regional estimate excluding PNG (grey bars) and 3-point moving averages for 
Polynesia (red), Melanesia (blue) and Micronesia (green). Healthy foods 
included fresh fruit, fresh vegetables including staple root crops, pulses, nuts 
and seeds and staple whole-grain cereals. Unhealthy foods included fatty meat, 
energy dense beverages, savoury ready-to-eat snacks and meals, sweet snacks 
(e.g. biscuits, pastries, confectionary) and sugars and other caloric sweeteners. 
Fiji export of cane sugar and sugar-derived foods to non-PICTs are excluded. 
(For interpretation of the references to colour in this figure legend, the reader is 
referred to the Web version of this article.) 

Fig. 8. Incidence of (a) type 2 diabetes mellitus, (b) Ischemic heart disease, and 
(c) stroke in Polynesia (red), Melanesia (blue) and Micronesia (green) between 
1990 and 2018. Source: Global Burden of Disease (2019). (For interpretation of 
the references to colour in this figure legend, the reader is referred to the Web 
version of this article.) 
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2005). 
Under the current global industrialized regime, the Pacific food 

system and its national components is not providing the people of the 
region with adequate nutritious food. Per capita agricultural and coastal 
fisheries production are declining, and imports of staples, sugar, and 
other foods are increasing. These trends, along with a host of external 
drivers such as the long shadow of colonialism, urbanization, climate 
change, labour mobility, trade liberalization and a search for ‘moder
nity’ combine to accelerate the nutrition transition that has been un
derway in the region for nearly a century. All of these drivers of change 
have impacted on diets through associated demographic, social and 
cultural shifts, including changes to food environments. Less healthy 
foods, primarily imported, have become increasingly convenient, 
cheaper, heavily marketed and readily available (relative to healthy 
traditional foods), shifting incentives for consumers towards unhealthy 
diets (Hughes and Lawrence, 2005; Sievert et al., 2019; Savage et al., 
2020). 

Trade and other policies affecting the food system have been rela
tively stable over the last 35 years yet the regional food system continues 
to evolve, partially driven by imported foods. This trajectory suggests a 
high degree of path dependence, or ‘lock-in’, that buffers and resists 
change (e.g. Costanza, 2014). Radical change of the type needed to give 
effect to national and regional visions for the Pacific of a healthier, more 
sustainable system is unlikely to occur without external shocks and/or a 
greater degree of purposive evolution. 

COVID-19 is a ‘live’ example of the type of shocks that may disrupt 
the regime, possibly into a new configuration. It is premature to draw 
conclusions about the impacts of COVID-19 on the Pacific food system 
and its governing regime, but it is certain to cause profound economic 
and social shocks to national food and health systems already struggling 
to cope (Farrell et al., 2020). Whether this shock will put sufficient 
pressure on the Pacific food regime to create windows of opportunity for 
novelty and radical change will be a critical question in the coming 
months and years. 

Visions for change may crystalize from participatory scenario 
development processes that explore ‘what if’ questions around possible 
future trajectories of food systems in the PICTs (e.g. SPC, 2015). Any 
visioning or scenario process would need to confront the political 
economy dimensions of change, and in particular the trade-offs inherent 
in any change, both environmental and social (Mausch et al., 2020). 
Consensus would greatly facilitate the development and implementation 
of regional food system investment. Recent literature highlights 
climate-resilient development pathways as a framework for identifying 
development trajectories that integrate adaptation and mitigation to 
realize the goal of sustainable development (IPCC, 2019). In light of the 
climate change impacts on PICTs, both observed and projected, and the 
threat they pose to livelihoods, agriculture, fisheries and human health 
(Bell et al., 2016; Savage et al., 2020), using participatory scenario 
processes to explore climate-resilient pathways offer a potentially useful 
methodology for reaching the consensus needed implement the actions 
and transitions that regional food systems will require. 

The broader literature on social practice and the governance of 
complex adaptive social-ecological systems stresses the limits to which 
the configuration of such a system can be designed and governed 
(Jentoft, 2007; Shove and Walker, 2007), and ‘by’ and ‘for’ whom. The 
subset of the socio-technical systems transitions literature concerned 
with governing transitions to sustainability (e.g. Rotmans et al., 2001; 
Smith et al., 2005) identifies strategies for doing so, ranging from 
choosing among possible trajectories, supporting particular niche in
novations, investing in capacity for innovation, or seizing windows of 
opportunities while resisting blueprint solutions. The literature con
verges on the view that transitions can be governed to avoid, for 
example, transgressing ‘planetary boundaries’ and maintaining societies 
within a ‘safe operating space’ (Galaz et al., 2012; Springmann et al., 
2018). It advocates a set of principles for effective governance: that it 
should not only be efficient, but ethically sound and socially just, 

embedded in local or regional political and social contexts, interactive 
and multi-stakeholder driven; requiring of governing institutions and 
agents sensitivity, inclusiveness, flexibility and caution. Acceptance that 
in any complex system there is a ‘limit of governability’ (Jentoft, 2007) 
requires rejection of an instrumental, rational model and an embrace of 
institutional experimentation and learning by doing. 

Harnessing the energy, creativity and moral force of grassroots 
movements—whether of extended kinship networks, traditional lead
ership, churches, municipal authorities, or diaspora networks—will be 
an important element in any transition. Innovations in production do not 
have to take the form of new farming systems, such as aquaculture and 
hydroponics, or novel processed foods; they can be reassertions of 
earlier, perhaps better adapted institutions and technologies, such as 
local management of fisheries, and growing root crops that survive cy
clones and saline water intrusions and diverse multi-tiered agroforestry 
systems. Following indigenous American and Australian practice (Bod
irsky and Johnson, 2008; Grey and Patel, 2015), it may be useful to 
identify these technologies and practices under a political vision to 
‘decolonize’ the food system. 

Such a framing does not mean abandoning trade and resisting new 
foods and technologies, but rather an evolution towards a ‘localized 
modernity’ (Arce and Long, 2000; see also Ritzer, 2003; Pollock, 2017) - 
a negotiated accommodation to take advantage of the environmentally 
and nutritionally best of imported foods within an evolved local food 
system (see also Murray, 2001). Elements of the globalized food system 
such as fortified rice, canned fish and greater use of the oceanic tuna 
harvest could augment coastal fisheries and root crops in a hybrid food 
system that is neither ‘traditional’ or ‘modern’ (see also Connell, 2013). 
To paraphrase Arce and Long (2000), through such a framing it becomes 
possible to mobilize local wisdoms and social history to remake the food 
system in a globalized and changing environment; rejecting the worst of 
the food that comes over the horizon and celebrating what is local and 
good. The search for hybrids that work creatively within constraints 
invokes a form of bricolage (Lévi-Strauss, 1962; Cleaver, 2012) – piecing 
together what is available in new ways to forge a set of interdependent 
national hybrid food systems that better serve Pacific peoples. 
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