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EXECUTIVE SUMMARY
1.

This study surveyed 1292 Pacific Island smallholder horticultural farmers, market vendors and
consumers in Tonga, Fiji and Samoa, over a five-month period (July to November 2020) to assess
the potential impacts of COVID-19 on Pacific fresh horticultural food systems.

2.

Most farmers in Fiji indicated that COVID-19 restrictions had adversely impacted on their capacity
to produce and sell crops.

3.

Farmers in Tonga, Fiji and Samoa reported reduced farm access, difficulties in sourcing
agricultural inputs (i.e. farm chemicals, seed and planting material, and farm equipment), hired
farm labour costs had increased, and that there was less hired labour available. Farmers in Fiji
and Samoa were more likely to identify an issue in sourcing seed and planting material, whereas
farmers in Tonga were more likely to identify farm access and labour constraints.

4.

The nature and extent of production impact due to COVID-19 varied within each country.



[Tonga] Farms on the main island of Tongatapu, particularly those in the Nukunuku district
were more likely to report difficulties in selling their crop.



[Tonga] Farms on Eua Island were more likely to have problems sourcing farm chemicals
and travel restrictions.



[Fiji] Farms on the main island of Viti Levu were more likely to report production impacts,
compared to farms on Vanua Levu.



[Samoa] Farms on Savai’i Island reported increased consumer demand and market
competition.

5.

Postharvest loss has increased in Tonga, Fiji, and Samoa as a result of COVID-19. Postharvest
loss was particularly problematic amongst farmers in Fiji, and market vendors in Tonga and Fiji.

6.

Vendors in Tonga, Fiji and Samoa reported issues in sourcing product, that there were fewer
customers and that customers were purchasing less fruits and vegetables.


7.

Reduced consumer demand in Fiji was possibly due to more vendors, increased market
supply from semi-subsistent farmers and home gardens, and local consumers alternatively
sourcing from home gardens or participating in informal product-trading networks.

COVID-19 impacts on market vendors varied depending of vendor location.


[Tonga] Vendors on Tongatapu Island were more likely to report problems sourcing product
and that consumers were buying less, compared to vendors on Eua or Vava’u Islands.



[Fiji] Nearly all (96.8%) market vendors surveyed in Fiji reported that they made less money
as a result of COVID-19 impacts.



[Samoa] Municipal market vendors were more likely to report a problem sourcing product
(specifically vendors on the main Island of Upolu and in the towns of Vaitele and Apia, and
Moataa village), compared to permanent or temporary road-side vendors.

8.

Most vendors in Tonga and Fiji had not changed where they sourced product from as a result of
COVID-19 restrictions.

9.

Most consumers in Fiji (64%) and to a less extent Tonga (43%) found it more difficult to buy fresh
fruits and vegetables, highlighting travel restrictions, increased prices, fewer types of fruits or
vegetables to purchase (possibly reflecting less imported product) and reduced product quality and
freshness.

10. In Samoa, COVID-19 appears to have had little adverse impact on consumers, with consumers
highlighting an increased supply of vegetables from home gardens.
11. Almost a quarter of market vendors in Tonga (22.9%) indicated that they had reduced their
consumption of fruits and vegetables as a result of COVID-19. Females in Fiji (18.6% of all Fiji
survey participants) and Tonga (16.5% of all Tongan survey participants) were more likely to have
reduced their consumption of fresh fruits and vegetables.
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INTRODUCTION
The South Pacific has long been exposed to natural disasters (i.e. tropical cyclones, flooding, tsunamis,
earthquakes, and volcanic eruptions). While the human impact is often severe, most natural disasters
tend to be short-term in nature. Pacific communities and infrastructure eventually recover, social norms
re-emerge, and the local economies slowly re-build. The COVID-19 pandemic on the other-hand, has
re-defined the concept of a disaster in the Pacific. The State of Emergency and border closure in the
Pacific announced in March 2020 in response to the COVID-19 pandemic effectively isolated the Pacific
from the rest of the world. Nation-wide and local curfews quickly followed. Almost over-night the
international tourism industry in the Pacific, a central part of many pacific economies, ceased1. Travel
restrictions isolated whole communities and closed non-essential businesses (Ober and Bakumenko
2020), there was extensive unemployment (Anon. 2020 b), and new social health restrictions
introduced. International responses from outside the region created wider structural impacts (Anon.
2020 c), disrupting trade flow (Anon. 2020 d), reducing remittance payments2 (Sherzad, 2020), limited
food imports (Anon. 2020 c), isolating seasonal workers (Sherzad, 2020), and impacting on health
services.
In Fiji and Tonga, the rapidly unfolding COVID-19 pandemic coincided with category 5 cyclone Harold
further compromising recovery efforts and COVID-19 response capacities (Ober and Bakumenko,
2020; Rovoi, 2020).
As of December 2020, the Pacific region, including Fiji, French Polynesia, Guam, New Caledonia,
Papua New Guinea, Marshall Islands, Solomon Islands, Vanuatu and Wallis and Futuna have
collectively reported around 20,386 cases and 180 deaths due to COVID-19 (SPC, 2020). A State of
Emergency, local curfews, social distancing, and limits to public and private gatherings currently remain
in place in Fiji, Samoa and Tonga.
As Pacific food systems are highly vulnerable to external shocks (Anon. 2020 c; Robins et al., 2020;
Sherzad, 2020; Underhill et al., 2020), there was a particular concern amongst international donors and
Pacific Governments as to the possible impacts of COVID-19 on local food supply. In response, the
Governments of Tonga, Fiji and Samoa quickly announced stimulus and agricultural recovery
programs3. In some cases, this included direct participation in the fresh food system (i.e. the Fiji
Agriculture and Marketing Authority directly supported the transport of crops into some of municipal
markets [Sherzad, 2020]). The effectiveness of these programs is unclear. An ongoing challenge has
been a general dearth of detailed information on the potential impacts of COVID-19 on Pacific local
fresh food systems.
This report collectively presents three concurrent studies (undertaken by the authors) on farmer, market
vendor and consumer experience during COVID-19 in Tonga, Fiji and Samoa from July to November
2020.
Information presented was gleaned from in-country surveys of more than 1200 key actors associated
with the horticultural sector, and covers farm production and market vendor practice, consumer
purchasing behaviour and preliminary data on possible diet behaviour impacts.
The aim of this report is to provide early disclosure of key survey findings, in advance of academic
publications currently under preparation.

1

In Fiji, where tourism is the largest sector of the economy 34% employing more than 118,000 people (Anon. 2020 a) the impact has been
profound (Shezad, 2020).
2
Information on overseas remittances during COVID-19 is inconsistent. Shezad (2020) citing Lowy Institute. (2020). COVID-19 and Pacific labour
(Accessed 05 May, 2020 from https://www.lowyinstitute.org/the-interpreter/COVID-19-and-pacific-labour) reported reduced remittance, whereas
Central Bank of Samoa reports that remittances are 8.8 % higher in the 2020/21 financial year.
3
For example: the Fiji Government’s Home Gardening Program, and Farm Support Program; the Tongan Government’s investment into the
Economic and Social Recovery Cluster; The Samoan Government’s Economic Stimulus Package, and seed and plant material distribution
initiative.
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Siamelie Market – Nuku’alofa

METHODOLOGY
To assess the potential impacts of COVID-19 on Pacific fresh horticultural food systems, a total of 1292
Pacific island farmers, market vendors and consumers in Tonga, Fiji and Samoa were surveyed over a
five-month period (July to November 2020) (Fig. 1). Surveys were undertaken between July and
September 2020 in Tonga and Fiji, and in October to early November 2020 in Samoa.

Location
In Tonga, surveys were conducted on Tongatapu and Eua Islands (Fig 2 A) and on the Vava’u Islands
group (Fig 2 C). In Fiji, surveys were conducted on Viti Levu and Vanua Levu Islands (Fig 2 B). In
Samoa, surveys were conducted on Upolu and Savai’i Islands (Figure 2 D).
Farmer surveys were undertaken at the farmer’s place of residence or on-farm. In Tonga and Samoa,
market vendor and consumer surveys were undertaken in or adjacent to the municipal fruit and
vegetable markets and at road-side vendor stalls. Vendor and consumer surveys in Fiji were only
undertaken in the Nausori, Suva, Sigatoka, Lautoka, Savusavu and Labasa municipal markets.

Survey design
This study involved three separate surveys4, one targeting smallholder horticultural farmers (i.e. those
producing fruits, vegetables or root crops), one targeting road-side or municipal market vendors selling
fresh horticultural products, and one targeting local consumers.
Surveys were semi-structured in design and involved face to face interviews conducted in the local
language using trained local enumerators. Each interview took 10 to 15 minutes and included up to 30
questions covering participant’s gender, age, location, transport, farmer or market vendor practice,
market accessibility, consumer purchasing behaviour, accessibility, product quality, and postharvest
loss during COVID-19 disruptions to the local fresh food system. Interview responses were recorded in
English on a tablet or mobile phone with GIS location capacity using KoboToolBox survey software™
(Harvard Humanitarian Initiative, Cambridge, USA).

Participants
Farmers were selected on the basis of being commercially active and to ensure the main horticultural
production centres were sampled. Market vendors and consumers were randomly selected.
In Tonga a total of 142 fruit and vegetable farmers, 131 municipal and road-side market vendors, and
151 consumers were surveyed. In Fiji, 150 fruit and vegetable farmers, 216 municipal and road-side
market vendors, and 201 consumers were surveyed. In Samoa, 101 fruit and vegetable farmers, 100
municipal and road-side market vendors, and 100 consumers were surveyed.
Only respondents who confirmed that they were 18 years and older were interviewed, with all interviews
completed in full compliance with approval from the University of the Sunshine Coast, Australia, Human
Research Ethics Committee (A201397), and Fiji Human Health Research and Ethics (FNHHRERC:
09/2020).

4

A fourth survey (data not presented) was also undertaken with all of the fresh food outlets in Tonga, Fiji and Samoa. This information will be
published separately.
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B

Figure 1 (A) Map of the Australian and Pacific region. (B) Map of the Tonga, Fiji and Samoa (survey area) (Map
source: CartoGIS Services, College of Asia and the Pacific, The Australian National University 2019).

A

B
Vanua Levu Island
Vava’u Islands group

Viti Levu Island

C

Savai’i Island

D

Tongatapu Island

Upolu Island
Eua Island

Figure 2. Heat maps illustrating the locations of farms surveyed. (A) Vava’u Islands group, Tonga. (B) Viti Levu and
Vanua Levu Islands, Fiji. (C) Tongatapu and Eua Islands, Tonga. (D) Savai’i and Upolu Islands, Samoa. (Map
source: OpenTopMap © with GIS overlays). Consumer and vendor surveys reflected a similar sampling distribution,
except for Fiji where participant surveys were specifically undertaken in the municipal markets.

15

16

Farmer harvesting cassava– Vava’u

RESULTS
Socio-demographics of survey participants.
The cohort of farmers surveyed in Tonga and Fiji were dominated by males with an age range of 18 to
50 years (Table 1). In Samoa, there was an atypically high proportion of female farmers 5. The majority
of market vendors surveyed (65% to 75%) in all three countries were females 18 to 50 years old. The
consumer participants surveyed were slightly over-represented by males (53% to 57%), in the age
range of 31 to 50 years old. Due to research ethic approval conditions, individuals less than 18 years
old were not interviewed.

Table 1.

Socio-demographics of farmer, market vendor and consumer survey participants.

Socio-demographics

Category

Tonga

Fiji

Samoa

n=142

n=150

n=101

90.1
9.9
2.1
46.5
45.8
5.6

90
10
10.0
54.7
30.7
4.7

54.5
43.6
12.9
41.6
40.0
3.0

n=131

n=216

n=100

Male
Female
18-30
31-50
51-70

25.4
74.6
13.6
56.8
28.0

34.3
65.7
9.7
40.3
45.4

34.0
66.0
9.0
58.0
29.0

>71

1.7

4.2*

3.0

n=151

n=201

n=100

53.0
47.1
19.1
47.1
33.1
1.0

57.3
42.7
25.0
47.0
26.0
1.0**

59.0
41.0
28.0
45.0
24.0
3.0

Farmers
Gender (%)
Age (years)

Male
Female
18-30
31-50
51-70
>71

Vendors
Gender (%)
Age (years)

Consumers
Gender (%)
Age (years)

Male
Female
18-30
31-50
51-70
>71

*0.5% of participants were not prepared to disclose their age range.
**1.0% of participants were not prepared to disclose their age range.

5

The Samoan farmer survey had an atypically high proportion of women identifying as farmers. Enumerators reported that when they visited the
farm, the women were usually in the field and were more accessible for interviewing, with the male head-of-the-family either resting or away from
the farm due to other employment. In some instances, the women were more willing to participate in the interview.
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COVID-19 Impacts on Farmers
Tonga

Farmers planting sweet potato – Tongatapu

Of the 142 small-holder farmers surveyed in Tonga, 65.5% of the farms were located on the main Island
of Tongatapu, with 19.7% located on the Vava’u Island group, and 14.8% on the island of Eua (Fig 2
A,C). Just over half of these farmers (52.8%) indicated that COVID-19 had adversely impacted on their
capacity to produce crops6 (Table 2). When this result was disaggregated according to location, farms
on the outer Islands of Eua and Vava’u were disproportionally impacted. A total of 80.9% farms on
Eua Island and 71.4 % on Vava’u reported that COVID-19 had an impact on farm production, compared
to 39.8% of the farms on the main island of Tongatapu.
Tongan farmers identified a range of COVID-19 related impacts to production, with local travel
restrictions that limited their access to the farm (36.6% of farmers) and a reduced capacity to source
agricultural chemicals (36% of farmers), the most commonly reported (Table 2). Limited available
farming land in Tonga often results in farmers leasing multiple farm allotments or farms being located
some distance from the farmer’s residence. This might partially explain why local curfews had a greater
impact on farm access in Tonga compared to Fiji and Samoa (i.e. only 7.3% of farmers in Fiji and 7.0%
of farmers in Samoa identified travel restriction impediments to production).
Access to affordable agricultural chemicals during COVID-19 was more problematic on Eua Island
(mentioned by 66.7% of farmers), compared to Vava’u Island (35.8%) or Tongatapu (28%). More
farmers on Eua Island (57.1%) also reported local travel restriction impacts on farm production,
compared to farmers on Vava’u Island (42.9%) and Tongatapu Island (24.7%). Given Eua Island’s
small population and propinquity to the main island of Tongatapu, it is reasonable to assume a high
degree of dependency on retail outlets on Tongatapu Island (i.e. sourcing agricultural supplies and
services, and domestic markets for Eua’s horticultural production)7. The cessation of passenger ferries
from Tongatapu to Eua Islands (as occurred during the height of COVID-19 restrictions) would have
reduced access to Tongatapu Island and impeded Eua’s inter-island supply chains. While the Vava’u
Island group is far more remote (located 300 km from Tongatapu, compared to Eua which is only 17
km from Tongatapu), Vava’u has a well-established commercial farming sector, a small retail precinct,
and multiple inter-island supply channels, and as a result is possibly slightly less dependent on
Tongatapu.

6

Fruits, vegetables and root crops.
Eua Island has a small population of 4950 compared to 74,610 on Tongatapu, and more semi-subsistence farming resulting in few retail outlets
and no commercial agricultural-input suppliers located on the island.
7
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Farmers in Tonga reported difficulties in sourcing farm labour during COVID-19. Traditional farming
groups (i.e. Toungaue or Kautaha) were reported to be less active, hired labour costs had increased,
and there was less hired labour available. While problems sourcing farm labour was only reported by a
relatively small cohort of farmers (10.6%), limited farm labour has been a long-standing challenge in
Tonga (Table 2). Problems sourcing farm labour during COVID-19 may simply reflect a further
consequence of local travel restrictions. Alternatively, it is possible that potential hired labour had
become more active on their own farms8, or had temporarily disengaged from farming due to
suspension of export markets9, or there were fewer labourers due to Tongan nationals being unable to
return to Tonga (Robins et al., 2020).
COVID-19 does not appear to have had a tangible effect on the capacity of Tongan farmers to supply
domestic markets (Table 2). Most farmers (79.1%) reported no problems selling their crops, or difficulty
in sourcing seed or planting material, or transporting their crop to market. Interestingly, farms where a
capacity to sell was impaired were nearly all (92.9%) located on the main island of Tongatapu,
particularly farms in the Nukunuku district and those supplying road-side vendors. Pre-COVID-19, most
farmers in Tonga (65.5%) sold directly to urban and rural-based road-side market vendors, with 35% of
farmers alternatively supplying the municipal markets. With Tonga’s road-side vendors re-opening
much sooner compared to the municipal market, farmers supplying the municipal market may have
alternatively sought to sell into the road-side markets. This re-alignment of supply may have disrupted
existing farmer-to-road-side vendor chains, and may explain why some farmers (18.3%) reported there
were fewer vendors (i.e. loss of municipal market vendors during municipal market closures), that
vendors were sourcing less product (i.e. more farms now selling into road-side markets), and that a
small percentage of farmers (9.2%) reported that there were more vendors (i.e. farmers that previously
sold into the municipal market were now selling from their own farm or from the road-side).

Farmers planting cassava – Feletoa Vava’u

8

Most hired farm-labour in Tonga tend to also have their own farm.
Watermelon exports from Tonga (into New Zealand) have recently been stopped due to a quarantine issue, with product alternatively being sold
on the domestic market, possibly further increasing postharvest loss. https://www.freshplaza.com/article/9261219/tongan-growers-hit-by-ban-ontongan-watermelon-exports-to-new-zealand/
9
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Table 2. Smallholder farmer perceptions on the impacts of COVID-19 on their capacity to produce
and sell fresh fruits, vegetables or root crops in Tonga, Fiji and Samoa.
Participant survey responses (%)

Tonga

Fiji

Samoa

n=142

n=150

n=101

Has COVID-19 impacted on your ability to produce crops?
No
Yes

47.2
52.8

25.7
74.7

66.3
27.7

How has COVID-19 impact on your ability to produce crops?**
Local travel restrictions and curfews impede farm access
Farm chemicals difficult to buy or more expensive
More difficult to get seed or planting material
Price of seeds have gone up

36.6
36.0
-

7.3
40.0
29.3
4.7

7.0
38.6
40.6
40.6

12.7
12.0
10.6
9.2
6.3

12.0
8.6
10.7
1.3

11.9
1.0
1.0
-

n/a
n/a
n/a

25.3
42.0
32.7

n/a
n/a
n/a

79.1
20.9

13.3
86.0

47.5
52.5

18.3
9.2
16.9
4.2
8.5

52.7
46.0
15.3
8.7
7.3
6.0
4.7
31.3
4.7
46.7
6.7
10.0

18.8
13.8
14.9
22.8
7.9
17.8
16.8
16.8
23.8

54.1
Yes
45.9
No
*Accumulative values that exceed 100% reflect multiple response options.
n/a = Data not available as survey did not include this question.

72.7
26.0

33.7
63.4

More difficult to access farm equipment (i.e. tractors/trucks)
Farm groups less active or have fewer members
Hired labour more difficult to source
Hired labour more expensive
Fuel more expensive
Has the amount of product you grow changed during COVID-19?
(compared to last year)
No
Yes. I am growing less
Yes. I am growing more
Has COVID-19 impacted on farmers’ ability to sell crops?
No
Yes
How has COVID-19 impacted on farmers’ ability to sell crops*
Less consumer demand
Less middlemen or traders buying
Markets or shops I sell to have been closed
More difficult to access transport to get crops to market
Transport costs have increased
More difficult to source labour to assist (with harvesting)
I need to retain more crops for home and village use
There is more competition
Less market vendors
More market vendors
Vendors are buying less product from farmers
Vendors are buying more product from farmers
Vendors are now selling different type of crops to what I grow
Has crop loss or waste on-farm increased during COVID-19?

While 45.9% of farmers reported that the level of postharvest loss had not changed during COVID-19
(Table 2), postharvest loss in Tonga is normally atypically low (Underhill et al., 2019 a; Underhill et al.,
2020). Recent information from Tonga (November 2020) suggests increasing rates of postharvest loss
due to export-orientated crops being alternatively sold on the local domestic markets6.
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Fiji
Of the 150 farmers we surveyed in Fiji, 80% were located on the main island of Viti Levu, and 20% on
the northern island of Vanua Levu (Fig. 2 B).
The vast majority of farmers surveyed (74.7%) indicated that COVID-19 restrictions had adversely
impacted on their capacity to produce crops (Table 2). This is a much higher proportion of farms
compared to Tonga (52.8%) or Samoa (27.7%) and would suggest that COVID-19 restrictions had a
far greater or wider impact on Fiji’s horticultural product system. When the Fiji farmer responses were
disaggregated according to location, 80% of farms on Viti Levu reported an adverse impact on
production compared to 53.3% of farmers on Vanua Levu.
Farmers reported difficulties in sourcing critical farm inputs (i.e. farm chemicals, seed and planting
material), and to a lesser degree access to heavy farm equipment (i.e. tractors and trucks). The
availability of farm chemicals was the most commonly reported production constraint linked to COVID19. The lack of seed and plant material appears to be a supply or distribution related problem, as only
4% of farmers mentioned that the price of seed had increased. The Fiji Government launched a free
seed program in response to COVID-19 in early 2020 with an objective of stimulating home-garden
production to improve local food security10 (Sherzad, 2020). The Fiji Government also provided
commercial farmers with seed through a concurrent farm support program (though the number of seed
packs provided to the commercial sector was significantly less than the general population). It is likely
that the seed accessibility issues raised by farmers may be more to do with sourcing free seed from
one of these two initiatives, rather than a disruption to commercial seed supply chains. A similar free
seed program was not undertaken in Tonga, with no farmer in Tonga identifying challenges in sourcing
seed or planting material.
Difficulties in accessing farm labour (reduced availability and higher cost), was mentioned by around
9% of farmers in Fiji, consistent with farmers in Tonga.
The majority of farmers in Fiji reported that COVID-19 impacts had affected the amount of product they
were able to grow (Table 2). There was some disparity in terms of actual impact, with 42% of farmers
indicating reduced production, whereas 32.7% of farmers reported an increased production. The impact
on on-farm output was more acute on Viti Levu Island, with 81.5% of farmers reporting an impact on
production, compared to 53.3% on Vanua Levu Island.
Farmers reported that middlemen or traders were sourcing less product (mentioned by 46% of farmers),
market vendors were buying less from farmers (mentioned by 46.7% of farmers), there were fewer
vendors (mentioned by 31.3% of farmers), and that there was less consumer demand (mentioned by
52.7% of farmers). On the supply side, few farmers mentioned that travel restrictions or local curfews
had an impact on harvesting (6.6%), or difficulties in transporting product to market (8.7%).
Reduced local consumer demand is thought to be due to market oversupply. In the early stages of
COVID-19 there was a rapid expansion of home gardens (possibly driven by large free seed programs).
Surplus home-garden product is potentially now being re-directed into the commercial markets,
resulting in increased overall domestic supply. Semi-subsidence farms may also have become more
commercially active, possibly in response to COVID-19 linked increased rates of unemployment in Fiji.
Concurrently, local consumers may have become less reliant on commercially sourced fresh fruit and
vegetables, alternatively sourcing from home gardens or participating in informal product-trading
networks (Anon. 2020, e, f, g).
Postharvest loss has increased in Fiji as a result of COVID-19, with 72.7% farmers reporting increased
loss. This is consistent with media reports that postharvest loss has increased in Fiji (Anon. 2020 e). It
is important to note that the incidence of postharvest loss (based on the number of farmers now
reporting loss) is greater in Fiji, compared to Tonga (54.1%) or Samoa (33.7%).

10

The Fiji Government and other agencies distributed around 129,000 individual packages of seed. https://www.fiji.gov.fj/MediaCentre/News/OVERWHELMING-RESPONSE-TO-AGRICULTURE-COVID-19-ASSI
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Samoa
Of the 101 farmers surveyed in Samoa, 71 were located on the main island of Upolu, and 30 on the
northern Island of Savai’i (Fig 2 D). Most of these farmers (66.3%) reported that COVID-19 had not
impacted on their capacity to produce crops (Table 2). Those farms that did identify COVID-19 impact
on production, were relatively equally represented across the two islands (i.e. 30% of the farms in
Savai’i Island and 26.8% of farms in Upolu Islands). Of the three Pacific island countries surveyed,
Samoan farmers appear to have been least impacted by COVID-19 in terms of their capacity to produce
a crop.
When COVID-19 impacts to farm production were reported, they related to difficulties in sourcing seed
or planting material (40.6%), and farm chemicals (38.6%). The fact that an analogous number of farmers
reported seed accessibility constraints (40.6%) and an increase in seed price (40.6%), would imply that
farmers are specifically referring to the economic accessibility of seed (i.e. high price) rather than
physical availability. Pre-COVID-19, most Samoan farmers sourced seed from non-commercial or
subsidised pathways such as social networks (58.4%) (i.e. relatives, friends, the village or selfpropagation) or from government departments or agencies (17%)11. Commercial sourcing of seed was
reported by 42.5% of farmers. An increase in the retail price of seed in Samoa is possibly due to a
supply and demand imbalance. In the early stages of COVID-19 (i.e. February and March 2020) the
Samoan Government instigated a seed distribution scheme similar to Fiji, providing free seed to local
communities and farmers, though on a reduced scale (Sherzad, 2020). It is possible this initiative
stimulated increased community demand for seed and/or (depending on where the Government
sourced seed from) possibly depleted local supply. It is unclear why 40.6% of Samoan farmers reported
an increase in seed price12, compared to just 4.7% of farmers in Fiji, and no farmers in Tonga.
Problems in sourcing farm chemicals in Samoa is also likely to reflect retail supply and demand
imbalance. This is thought to be due to a disruption of import-based commercial supply chains, rather
than increased demand (i.e. home garden and community gardens in Samoa commonly involve low
input production practice).
Reduced access to farm equipment was reported by 11.9% of Samoa, consistent with that reported by
farmers in Tonga (12.7%) and in Fiji (12.0%) (Table 2).
There is no primary evidence that COVID-19 affected market-supply in Samoa (Table 2). However,
given 27.7 % of farmers report an impact on their capacity to produce a crop, and 52.5% indicated
challenges in selling their crops, it would be reasonable to assume some level of supply to demand
imbalance.
There was a relatively equal proportion of farmers in Samoa that reported COVID-19 impacts on their
ability to sell their crop (52.5%) compared to farmers (47.5%) that reported no impact (Table 2). When
data was disaggregated according to location, farmers on Savai’i Island were more likely to report an
impact (56.7%) compared to farmers on Upolu Islands (33.8%). On Savai’i Island, 26.6% of farmers
reported an increase in demand, with 30% of Savai’i’s farmers reporting increased market competition.
This disparity is also reflected at the national scale with 16.8% of farmers reporting vendors are buying
less from farmers and a similar proportion (16.8%) of farmers reporting that vendors are buying more.
When data was disaggregated, farmers supplying road-side vendors were more likely to experience
increased competition, compared to farmers supplying shops or supermarkets, or the municipal market.
One possible explanation is that farmers were re-directing supply away from the municipal market in
favour of the road-side markets, and that the number of road-side vendors had increased. This is
consistent with the fact that 15.2% of farmers supplying road-side markets reporting reduced vendor
demand compared to 58.8% reporting increased vendor demand; 40.6% of farmers supplying municipal
markets reported reduced vendor demand compared to 9.3% reporting increased demand. A possible
re-direction of product away from the municipal market in favour of the road-side market, might be in
response to reduced trading hours and a temporary closure of the municipal market, travel restrictions
(i.e. reduced public transport or people less inclined to use public transport), and changes to consumer

11

Samoan farmers source from one or more seed distribution pathways.
The Agriculture & farm supplies stores in Samoa has subsequently confirmed the the only seeds that have gone up in price were Bok
choy/Chinese cabbage seeds. Farmers like to grow these vegetables because of their quick harvesting time.
12
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purchasing behaviour (i.e. people seeking to avoid the central business district where the Apia
municipal market is located). There is long-term trend in Samoa, whereby farm supply into the municipal
market has been declining, with horticultural product increasing sold through a rapidly expanding
network of local supermarkets and road-side vendors (Underhill et al., 2019 c). Road-side markets such
as the privately run Taufusi market (located about 100m from the central municipal market, Saleufi
Street, Apia, Upolu Island), which operates akin to a drive-through (i.e. customers remaining in their
vehicle), possibly typifies the potential merit of road-side markets during COVID-19.
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COVID-19 Impacts on market vendors
Tonga

Talamahu Market – Tongatapu

COVID-19 impacts on market vendors in Tonga was variable, with 43.2% of vendors reporting no impact
on their capacity to source product to sell, whereas 56.8% of vendors in Tonga reporting sourcing
constraints (Table 3). When vendor response was disaggregated according to location, more of the
vendors on Tongatapu Island (63.9%) reported problems sourcing product, compared to 53.9% of the
vendors on Eua Island and 31.8% of vendors on Vava’u Island. The most frequent problem reported
by market vendors related to travel restrictions (31.4%), a reduction in the amount of product available
to sell (16.1%), increased prices13 (11.9%), and that there was less imported product (11%). Travel
restriction impacts were far more prevalent on Vava’u Island (mentioned by all vendors who reported a
COVID-19 impact on their capacity to source product), compared to 57% of vendors on Eua Island and
49% of vendors on Tongatapu Island. Given farmers did not report any issues in transporting product
to market (Table 2), travel restrictions are more likely associated with difficulties travelling to the market
(i.e. reduced public transport options) or difficulties accessing product directly from the farm. However,
with 81.7% of vendors sourcing their product from their own or family farm, this disparity might simply
reflect vendors having the dominant role in transporting product to market, and therefore more exposed
to potential travel restriction impacts. Product sourcing issues were slightly more prevalent amongst
road-side vendors (62.6%) compared to municipal market vendors (54.25).
The majority of vendors in Tonga (90.7%) reported that COVID-19 had not altered where they were
sourcing product from. This is consistent with 79.1% of farmers reporting no impact in selling crops to
vendors. Those vendors who had altered where they were sourcing product from were all located on
the main island of Tongatapu, with more product now opportunistically sourced based on price, or
sourced from the family farm, or sourced from other market vendors.
Most vendors in Tonga (60.2%) reported that consumers were purchasing less product (Table 3), with
about half of these vendors (33%) also reporting that there were fewer consumers. A smaller
percentage of vendors (16.9%) report that there were more consumers. On Eua Island, 38.5% of
vendors reported that consumers were buying less product, but the number of consumers had not
13

It is unclear whether increased price related to farm-gate price or vendor retail price.
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changed. While a similar number of vendors on Vava’u Island (40.9%) also reported that consumers
were buying less, all these vendors further mentioned that there were fewer consumers. On Tongatapu
Island, proportionally more vendors (68.7%) reported that consumers were buying less, compared to
Eua and Vava’u’ Islands.
Given fewer consumers and less fresh fruits and vegetables being purchased it is not surprising that
65.3% on Tonga’s market vendors reported that they were making less money, and possibly as a result,
working fewer hours (Table 3).
Most market vendors (67.8%) in Tonga considered that postharvest loss had increased as a result of
COVID-restrictions (Table 3). A baseline study of postharvest market vendor loss undertaken in Tonga
in 2019 (immediately prior to COVID-19), reported that 9.3% of municipal market vendors and 25.2%
of road-side vendors on Tongatapu Island experience some level of postharvest loss14 (Underhill et al.,
2020). In the current COVID-19 impact study, 80% of municipal market vendors and 68.7% of roadside vendors in Tonga now report a postharvest loss. This would suggest that the incidence postharvest
loss has increased dramatically, particularly amongst municipal market vendors. While the frequency
of postharvest appears to have increased, it is unclear whether the amount of loss per vendor has
similarly increased. Underhill et al., (2020) in their assessment of Tonga’s horticultural markets and
postharvest loss indicated, “with few intrinsic postharvest risk factors within the chain, existing vendor
practice and operations may be more vulnerable to external shocks. Potential changes in the market
system in Tonga, necessitating prolonged transport or market storage, the inclusion of more perishable
crops or a potential closure of road-side markets, may result in disproportionally higher levels of
postharvest loss.”

‘Utukalongalu Market – Vava’u

Postharvest loss in Tonga’s fruit and vegetable markets was very low, at 1.4 % to 5.3 % Most vendors did not report any loss, (Underhill, et al.,
2020).
14
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Fiji
In Fiji, market vendor surveys focused on the municipal markets in Lautoka, Nadi, Sigatoka, Suva,
Nausori, Labasa, and Savusavu. As a result, road-side market vendors are under-represented in the
survey sampling (i.e. 1% of participants). This introduces a limitation to the vendor survey results, it that
market vendor data presented for Fiji just relates to municipal market vendors.
Most market vendors (73.2%) in Fiji reported that COVID-19 had reduced their capacity to source
product (Table 3). This is consistent with responses provided by farmers in Fiji, with 86% of farmers
indicating a difficulty in selling product (Table 2). Vendors reported that cost to purchase product from
farmers and/or traders had increased (49.5% of vendors), that they had less money available to source
product (32.9%), and that their capacity to source product had been impacted by travel restriction
(31.9%). A small percentage of farmers indicated problems in sourcing product due to farmers
harvesting less crops (13.4%), or reduced market trading hours or market closures (10.2%). In Fiji,
municipal market vendors and road-side market vendors sometimes source product from other market
vendors to re-sell. An unpublished study15 at the Nausori municipal market (Viti Levu Island, Fiji)
following Tropical cyclone Josie and Keni in early 2018, noted that there was significant increase in
intra-market trading between vendors in response to limited product supply. This practice was thought
to reflect a need to remain commercially active to retain favourable trade location within the market and
had the effect of progressively increasing local prices for some crops.
Not surprisingly, nearly all the market vendors surveyed in Fiji (96.8%) reported that they were making
less money (Table 3). As a result, 15.7% of market vendors were working longer hours (i.e. presumedly
in an attempt to increase sales) or less hours (i.e. possibly associated with vendors partially disengaging
from the market due to limited profitability, or reduced trading hours at the municipal markets).

15

Underhill, S.J.R. and Kumar, S. personal comm. 2020.
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Table 3. Market vendors (municipal and road-side) perceptions on the impacts of COVID-19 on their
capacity to source and sell fresh fruits, vegetables or root crops in Tonga, Fiji and Samoa.
Participant survey responses (%)

Tonga

Fiji

Samoa

n=131

n=216

n=100

43.2
56.8

25.5
73.2

52.0
22.0

11.9
7.6
31.4

49.5
32.9
31.9

15.0
26.0
4.0

Could only source product from within lock down borders
Farmers are harvesting less
Municipal market was closed or had restricted opening hours
Transport costs have increased
Less product being imported to sell
Has COVID-19 changed where you source crops from?

16.1
0.8
5.9
11.0

0.9
13.4
10.2
7.4
0.9

8.0
22.0
3.0
1.0

No
Yes
Where are you alternatively sourcing product due to COVID-19?
Wherever I can get a good price
Traders, middlemen or agro-marketing agents
Family farm
Other market vendors
Shop or retail outlet
Has consumer demand changed?
No

90.7
8.5

87.5
11.6

66.0
8.0*

4.2
0.8
0.8
2.5
-

3.2
3.2
1.4
0.5
-

6.0
3.0
2.0

Has COVID-19 impacted on your ability to source crops to sell?
No
Yes
How has COVID-19 impact on your ability to source crops?
Prices have gone up
Less money to buy from farmers
Travel restrictions

Yes. Consumers are buying less
Yes. There are fewer consumers
Yes. There are more customers
How else has COVID-19 impacted on you as a market vendor?
I am making less money**
I am making more money
I am working longer hours
I am working less hours
Fewer places to sell (market closed or reduced trading hours)
Fewer vendors

15.2**

3.2

7.0

60.2
33.1
16.9

58.3
35.6
1.9

59.0
61.0
27.0

65.3
12.7
3.4
27.9
4.2

96.8
3.7
15.7
14.4
6.5

65.0
20.0
19.0
51.0
6.0
4.0

Has crop loss or waste on-farm increased during COVID-19?
32.2
25.5
55.0
No
67.8
72.2
44.0
Yes
*It is not clear why almost a quarter of vendors in Samoa elected not to provide a response to this question.
**Accumulative values that exceed 100% reflect multiple response options.
*** Fiji market vendors attributed reduced profit due to a combination of factors: less consumer demand, lower
prices, difficult to access the market (due to the market being closed or reduced trading hours), more vendors
(due to vendors relocating from municipal markets that were closed, increased vendors trading) and increased
costs.
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Most market vendors in Fiji (72.2%) reported that postharvest loss had increased as a result of COVID19 (Table 3). There is no information on the relative magnitude of postharvest loss per vendor. When
postharvest loss was disaggregated, 81.8% of vendors sourcing product from commercial farms
reported elevated postharvest loss, compared to 68.1% of vendors sourcing from middle-men, and
60.4% from their own farm. Commercial farms are possibly less able to regulate their market supply
(based on potentially larger supply volume), with reduced consumer demand likely to necessitate
increased on-farm or in-market storage. Vendor experience may also have been a contributor, with
relatively new vendors (<1 year of trading16) more likely to report higher levels of postharvest loss as a
result of COVID-19 than more experienced vendors (>11 years of trading).

Samoa
Most market vendors in Samoa reported that COVID-19 had no impact on their capacity to source
product, with only 22.0% of market vendors reporting an impact (Table 3). Compared to Tonga and Fiji
(where 56.8% and 73.2% of vendors reported a sourcing impact), COVID-19 appears to have caused
less disruption to Samoa market vendors supply networks. Samoa’s municipal market vendors were
more likely to report a problem sourcing product (53.8%), compared to permanent road-side vendors
(9.8%) or temporary road-side vendors (10.5%). Impacted vendors tended to be located in urban
population centres on the main Island of Upolu (45.9%), specifically the towns of Vaitele and Apia, and
Moataa village. Vendors elsewhere on Upolu Island (5.0% of vendors) and Savai’i Island (9.1% of
vendors in urban centres and 15.8% vendors in rural parts of Savai’i) were less likely to report an issue
in sourcing product.
Vendors reported having less available funds to purchase product from farmers (26.0% of vendors),
that the cost of product had increased (15.0% of vendors) and reduced trading hours or the market had
been closed (22% of vendors).
While COVID-19 does not appear to have altered where market vendors were sourcing their product
from, (66.0% of vendors reporting no change), a significant number of vendors elected not to respond
to this interview question17 (Table 3). Pre-COVID-19, most market vendors in Samoa sourced product
from their own farm (93%), and/or from farms associated with extended family members (25%), and/or
from commercial farms (15%), and/or from other municipal market vendors (4%). When a change in
product sourcing was indicated, vendors alternatively sourced product from their extended family,
and/or commercial farmers, and/or reduced sourcing from their own farm. The number of vendors in
Samoa that had changed where they sourced product (8.0% of vendors), were consistent with number
of vendors in Tonga (8.5% of vendors) and to a lesser degree, vendors in Fiji (11.6%).
Most market vendors in Samoa reported that there were fewer customers (61% of vendors) and that
consumers were purchasing less fresh fruits and vegetables (59% of vendors) (Table 3). The proportion
of vendors in Samoa reporting a reduction in consumer purchasing was relatively consistent with the
number of vendors in Fiji (58.3%) and those in Tonga (60.2%), suggesting a regional trend. However,
almost twice the number of vendors in Samoa (61%) reported fewer customers compared to Fiji (35.6%)
and Tonga (33.1%).
Most market vendors in Samoa (65%) indicated that they were making less money as a result of COVID19 impacts, with 51.0% of vendors also reporting that they were working fewer hours. Interestingly, 20%
of vendors alternatively reported making more money. When this result was disaggregated according
to location, vendors with an increased income were concentrated in non-urban (42.1%) and urban
(36.4%) parts of Savai’i Island, and to a lesser extent in the rural north-west region of Upolu Island
(20%). This result appears to reflect the number of customers. In Savai’i Island vendors were less likely
to report a reduction in customers (i.e. 36.4% vendors in the urban and 36.8% of vendors in rural Savai’i
Island) compared to 75.7% of vendors in urban centres on Upolu Island (specifically Vaitele, Apia and
Moataa). Vendors in urban centres on Upolu Island (59.4%) were also more likely to have reduced the
number of hours they work, compared to vendors located on Savai’i Island (36.4% urban centre and
36.8% in rural Savai’i Island). This would collectively imply that Samoa consumers are possibly avoiding

16

(73.1% of Fiji municipal market vendors with <1 year of trading experience reported elevated postharvest loss associated with COVID-19,
compared to 65.0% of vendors with greater than 20 years trading experience.)
17
The reason for this low response is unclear.
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the urban population centres on Upolu Island, and sourcing their fresh fruit and vegetables locally, the
net effect being urban-based vendors on Upolu Island were making less money and had reduced their
working hours.
Just under half of the market vendors in Samoa (44%) report an increase in postharvest loss due to
COVID-19, compared with 55% of vendors reporting no change (Table 3). Prior studies on postharvest
loss in Samoa municipal and road-side markets (i.e. pre COVID-19) reported that around 10% of market
vendors normally incurred some level of postharvest loss, with actual mean vendor postharvest loss up
to 20%18 (Underhill et al., 2019 b,c). The majority of vendors reporting increased postharvest loss were
concentrated in the urban centres (67.6% of vendors) and the north-west region of Upolu Island (50%
of vendors), with fewer vendors in the rural (5.3%) or urban (14.3%) Savai’i Island experiencing elevated
postharvest loss. Vendors sourcing product from their extended family farm were more likely to report
elevated postharvest loss (40% of vendors) compared to vendors sourcing from their own farm (21.5%)
or from commercial farms (26.7%).

Dependant on market type. With the lowest loss in Samoa’s road-side market and greatest loss in the Municipal market on Savai’i Island
(Underhill, et al., 2019 b, c)
18
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COVID-19 Impacts on Consumers
Tonga
While most of the consumers surveyed in Tonga (55.9%) indicated that COVID-19 had not limited their
access to fresh fruit and vegetables, there was a large cohort (42.6%) of consumers that were impacted
(Table 4). More consumers on Vava’u Island (63.9%), compared to Tongatapu (53.6%) or Eua (50.0%)
Islands reported having difficulty in sourcing product. On Tongatapu Island, consumers that relied on
public transport to access the markets or market vendors were more likely to report difficulty in sourcing
product (42.9%), compared to consumers with access to a private car (29.9%) or who normally walked
to the markets (14.3%).
The vast majority (76.5%) of consumers in Tonga had not changed where they normally sourced their
fresh fruits and vegetables (Table 4) (i.e. Tongan consumers normally [pre-COVID-1] sourced their
fresh fruits and vegetables from multiple locations, with 71% of consumers in Tonga sourcing from the
municipal markets, 69% from road-side vendors19, 30% from a shop, 28% from their own farm, 8% from
their extended family or friends, and 6% from a supermarket). Those consumers that had changed,
were alternatively sourcing product from road-side vendors (10.3%), or from their own farm (8.8%), or
from shops and supermarkets (5.9%) or from friends and extended family members (5.1%).
Consumers reported that the price of fresh fruits and vegetables had increased (65.4% of consumers)
with 44.9% of consumers indicating that there were fewer places open, and 59.6% of consumers
indicating a reduction in the types of fresh fruits and vegetables for sale (Table 3). With 60.2% of market
vendors concurrently reporting that consumers were buying less and there was fewer consumers, a
reduction in market supply was possibly a direct consequence of reduced consumer demand.
Consumers on Tongatapu Island were more likely to report higher fresh fruit and vegetable prices
(77.4% of consumers on Tongatapu Island), compared to consumers on Eua Island (62.5%) or Vava’u
Island (46.4%).
Tonga consumers highlighted that there was less imported fresh fruit and vegetables to purchase
(35.3% of consumers), that the product was of a poorer quality (40.4%), and product was not as fresh
(47.1%) (Table 4). Consumers indicated that their capacity to source fruit and vegetables had been
impacted by local travel restrictions, and because shops and supermarkets had been closed.
A small number of consumers (25%) indicated that COVID-19 had resulted in more market waste (i.e.
postharvest loss) (Table 4). When this result was disaggregated based on location, the perception of
increased loss was more prevalent amongst consumers located on Vava’u Island (44.4%), compared
to those on Eua (25.5%) or Tongatapu Islands (16.7%).

19

The primary reasons Tongan consumers source fresh fruits and vegetables from road-side vendors was due to ease of access (30.4% of
consumers), price (18.4% of consumers) and opening hours (15.8% of consumers).
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Fiji
Most consumers in Fiji (64.2%) reported difficulty in sourcing fresh fruit and vegetables as a result of
COVID-19 (Table 3). Consumers from20 Viti Levu Island and Vanua Island were relatively equally
impacted (i.e. 66.3% of consumers from Viti Levu and 59.5% consumers from Vanua Levu Islands
reported difficulties in sourcing product). Consumers from Naitasiri province21 on Viti Levu Island
appear to have been the most impacted cohort, with 85.7% of consumers from this province reporting
difficulties in sourcing fresh fruit and vegetables 22. Interestingly, there was no difference between
consumers who identified as living in a village (i.e. a rural location) (64.7%) compared to consumers
who identified as living in a town (i.e. an urban location) (64.9%), in terms of difficulties in sourcing fresh
fruit and vegetables. This unexpected result may reflect an inadvertent bias in participant selection.
Consumer interviews in Fiji were only undertaken in (or adjacent to) the various municipal markets,
possibly leading to an over-representation of consumers who were reliant on commercially sourced
fresh fruits and vegetables.
While most consumers in Fiji reported problems in sourcing fresh fruit and vegetables, only 8.5% of
consumers indicated that they had changed where they normally purchase product from as a result of
COVID-19 (Table 4). Consumers reported difficulties in travelling to the markets to purchase fresh fruit
and vegetables (i.e. 58.7% of consumers in Fiji indicated transport constraints), or that they were unable
to travel due to local travel restrictions (26.9% of consumers). The closure of shops and supermarkets
(mentioned by 23.9% of consumers), may have had a compounding effect by creating a disincentive to
travel to urban centres.
Travel constraints impeding consumer access to fresh fruits and vegetables appears to have been more
problematic in Fiji (mentioned by 58.7% of consumers), compared to Tonga (mentioned by 36.8%
consumers and Samoa (15.0%). Fiji consumers are more dependent on public transport to access the
fruit and vegetable markets (i.e. 47.5% of consumers in Fiji use public transport to access the market,
compared to 13.2% of consumers in Tonga and 24.0% of consumers in Samoa). It is possible Fiji
consumers were either less willing to use public-transport during COVID-19, or there was a reduction
in public transport options as a result of COVID-19. Alternatively, local curfews, travel restrictions, and
market and business closures may have been more actively applied and enforced in Fiji.
The majority of Fiji consumers (78.6%) considered that the price of fresh fruit and vegetables had
increased as a result of COVID-19 (Table 4). When this result was disaggregated based on location,
most consumers from Rewa province, Viti Levu Island (97.6%) and Cakaudrove province, Vanua Levu
Island (88.9%) reported that fruit and vegetables were more expensive. In comparison, 60.8% of
consumers from Nadroga-Navosa, Viti Levu Island (i.e. that incorporates one of the main commercial
horticultural centres – the Sigatoka Valley) reported increased prices.

20

Location related to where the consumer normally resides, rather than where the interview was undertaken.
Naitasiri province included peri-urban communities between Suva and Nausori townships, but also includes remote villages in central Viti Levu.
This compared to 60.5% of consumers from Ba province, 68.3% of consumers from Rewa province, 69.6% of consumers from NadrogaNavosa province, 68.4% of consumers from Macuata province, and 55.5% of consumers from Cakaudrove province reporting difficulties in
sourcing fresh fruit and vegetables as a result of COVID-19.
21
22
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Table 4. Local consumer perceptions on the impacts of COVID-19 on their capacity to source fresh
fruits, vegetables or root crops in Tonga, Fiji and Samoa.
Participant survey responses (%)

Tonga

Fiji

Samoa

n=151

n=201

n=100

No

55.9

34.8

76.0

Yes

42.6

64.2

24.0

76.5
23.5
10.3
8.8
5.9
5.1

90.5
8.5
2.5
2.0
2.0
0.5

88.0
12.0
2.0
1.0
4.0
2.0

33.1
65.4

19.4
78.6

62.0
34.0

27.9
44.9
17.4

4.0
49.3
41.3

14
5
81

33.8
59.6

30.4
63.7

88.0
10.0

62.5
36.8

40.8
58.7

82.0
15.0

Not allowed to travel to buy fruits and vegetables

15.4

26.9

-

Shops or supermarket closed
Less imported fruit and vegetables to buy
More waste
Product not as fresh
Product is of poorer quality
People are growing more of their own vegetables (for home
consumption, barter and to sell)

9.6
35.3
25.0
47.1
40.4
-

23.9
11.9
11.9
10.5
9.5
4.5

5.0
5.0
4.0
1.0
24.0*

Less overall product for sale**

17.4

6.5

2.0

Have you found it more difficult to buy fresh fruits and vegetables?

Have you changed where you get most of your fruits and
vegetables from due to COVID-19?
No
Yes
Yes. Sourcing more from road-side vendors
Yes. Sourcing more from my own farm
Yes. Sourcing more from shops and/or supermarket
Yes. Sourcing more from friends and family
Are fresh fruits and vegetables more expensive?
No
Yes
Has the number of places selling fruit and vegetables changed?
No
Yes. Fewer places open
Yes. More places open
Are there less types of fresh fruits and vegetables to buy?
No
Yes
Is it more difficult to travel to purchase fresh fruits and
vegetables?
No
Yes
How else has COVID-19 impacted on the availability of fresh fruits
and vegetables?

*Samoa consumers reported a noticeable increase in local availability of vegetable crops which they believed
were coming from newly established home gardens.
** it is unclear whether participants’ responses relate to product volume or the range of crop types for sale .

The number of outlets selling fresh fruit and vegetables in Fiji changed as a result of COVID-19, with
49.3% of consumers reporting fewer places open, and 41.3% of consumers reporting more places open
(Table 4). The number of outlets selling fresh fruit and vegetables varied between provinces. For
example, in Rewa province 70.7% of consumers reported fewer outlets selling fruit and vegetables, with
4.9% of consumer reporting more. In Ba province, 40.7% of consumers reported fewer outlets,
compared to 52.6% reporting more outlets. In Naitasiri province 78.6% of consumers reported fewer
outlets, with 9.1% reporting more outlets. On Vanua Levu Island consumers consistently reported that
there were more outlets selling fresh fruit and vegetables (i.e. 89.5% of consumers from Macuata
province and 66.7% of consumers from Cakaudrove Island).
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The provinces with fewer outlets selling fresh fruits and vegetables, tended to be ones that included the
major urban populations centres (i.e. Rewa province includes the capital Suva and Naitasiri province
includes the adjacent town of Nausori). Provinces with more outlets selling fruit and vegetables (i.e. Ba,
Macuata, and Cakaudore) were primarily rural-based provinces or included smaller population centres.
In rural-based provinces, an increase in the number of fresh food outlets was associated with increased
road-side trading, as opposed to increased vendors participation in the municipal markets23. In urbanbased provinces, a reduction in the number of outlets reflected shop and supermarket closures, and
fewer municipal and road-side vendors. Given road-side vendors (especially those located between
Suva and Nausori towns), are often co-located with supermarkets or within retail precincts, it is likely
that reduced retail shops trading had a flow-on effect (based on fewer consumers) of also reducing the
number of road-side vendors in these locations.
Few consumers (11.9%) considered that there had been an increase in the level of postharvest loss
associated with COVID-19 (Table 4). A consistent number of consumers considered that the product
was not as fresh (10.5%), and that the product was of a poor quality (9.5%). Given 72.7% of farmers
and 72.2% of vendors in Fiji reporting increased levels of loss, this would imply postharvest loss is
concentrated at the farm and vendor-elements of the supply chain.

23

The municipal markets in Lautoka (Ba Province) and Labasa (Macuata) are normally fully occupied so would have limited capacity to
incorporate additional vendor trading.
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Samoa
Few consumers in Samoa (24%) reported difficulties in sourcing fresh fruits and vegetables as a result
of COVID-19 (Table 4). In contrast, 42.6% of consumers in Tonga and 64.2% consumers in Fiji reported
problems. The majority of consumers in Samoa indicated little change in the type of crops for sale (82%
of consumers), that fruit and vegetable prices had not increased (62%) and their capacity to travel to
the market had not changed (82%). Not surprisingly, most of the consumers interviewed (88%) had
not altered where they purchased fruit and vegetables as a result of COVID-19.24 Those consumers
that had changed where they sourced fruits and vegetables from were alternatively purchasing product
from supermarkets and shops (4%), or road-side vendors (2%), or from family or friends (2%).
Most consumers (81%) reported that there were more places selling fruits and vegetables (Table 4).
When this result was disaggregated based on location, 75% of consumers for urban Upolu Island
(including the key population centres of Vaitele, Apia and Moataa) reported more outlets. Elsewhere
(i.e. North west Upolu Island and the rest of Upolu Island and Savai’i island) nearly all (i.e. 92% to
100%) of consumers reported more outlets selling fresh fruit and vegetables. An increase in the number
of places selling fruit and vegetables in Samoa is thought to reflect an expansion in the number of
temporary road-side vendor stalls.
An increase in the number of outlets or locations selling fruits and vegetables in Samoa is unlikely to
be demand-driven, as most vendors reported that consumers were buying less product and that there
were fewer consumers (Table 3). It is more likely, there was an increased market supply possibly in
response to opportunistic selling associated with newly established home gardens (i.e. 24% of
consumers specifically mentioned an increased supply of vegetables which they believed were coming
from home gardens) (Table 4). This would explain why there had been an increase in vendor number
in spite of commercial vendors reporting declining profit and working fewer hours.
In Samoa, COVID-19 appears to have had little adverse impact on consumers. In fact, given consumer
perceptions of an increased supply of vegetables from home gardens, COVID-19 may have actually
enhanced fresh fruit and vegetable accessibility in Samoa. Unlike Tonga, where consumers expressed
concerns about product quality (40.4% of consumers) and freshness (47.1% of consumers), there was
little mention of reduced product quality (1%) or freshness (4%) concerns amongst Samoan consumers.

24

Samoa consumers source most of their fresh fruit and vegetables from supermarkets (45%), and/or from road-side vendors (31%), and/or the
municipal markets, and/or their own-farm (19%) and/or retail shop (14%).
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COVID-19 Impacts on diet in Tonga, Fiji and Samoa
Have COVID-19 changes to the fresh horticultural food system in Tonga, Fiji and Samoa also re-shaped
local dietary behaviour? With around half of the market vendors in Tonga, Fiji and Samoa indicating
that local consumers were buying fewer fresh fruits and vegetables, and Farrell et al., (2020) outlining
wider impact pathways on the food system in the Pacific, it would be reasonable to assume some level
of dietary change has occurred. Given little topical information on possible COVID-19 impacts to dietary
behaviour in the Pacific, a rapid analysis was included in farmer, vendor and consumer interviews.

Farmers
Most farmers (93.7%) in Tonga indicated that they had not reduced their consumption of fresh fruits
and vegetables as a result of COVID-19 (Table 5). Of the 6.4% of farmers that did report a diet change,
there was an increased consumption of white breads, white rice or pasta (4.9%) and to a less extent an
increased consumption of meats with visible fat (2.8%). In comparison, there was a slightly greater diet
change amongst Fiji farmers, with 10% of farmers indicating they had decreased their consumption of
fruits and vegetables and were consuming more processed or tinned meat (4.0%), eggs (2.7%) and
wholegrain breads and brown rice (2.7%). Only 3% of Samoan farmers reported that they had reduced
their consumption of fruits and vegetable.

Market vendors
Almost a quarter of market vendors in Tonga (22.9%) indicated that they had reduced their consumption
of fruits and vegetables as a result of COVID-19 (Table 5). Vendors were alternatively consuming more
wholegrain breads, and brown rice (14.8%), white bread, or white rice or pasta (11.9%), and to a lesser
degree more processed or canned meat (3.7%), fish (3.0%), and lean meat and chicken (2.2%). In Fiji,
15.3% of market vendors reported they had reduced their consumption of fresh fruits and vegetables,
with vendors alternatively consuming more fish (4.6%), eggs (3.7%), milk and milk products (2.3%) and
biscuits and cakes (2.3%). While proportional more market vendors in Samoa (27%) reported they had
reduced their consumption of fruits and vegetables, there was no information as to resultant diet
change.
Given nearly all of the market vendors in Fiji (96.8%) and most of the vendors in Tonga and Samoa
(65%) reported making less money as a result of COVID-19, the relative high proportion of diet change
amongst market vendors might be a direct consequence of the resultant financial hardship. Connell and
Brown (2005) reported that food was a key item purchased using remittances, suggesting an underlying
vulnerability and reliance on remittance income.

Consumers
Most consumers in Tonga (90.4%) and Samoa (93.0%) reported that they had not reduced their
consumption of fresh fruits and vegetables (Table 5). Consumers in Tonga who had reduced their
consumption of fruits and vegetables reported that they were alternatively consuming more lean meat
and chicken (2.5%). In Fiji, 18.8% of consumers indicated they had reduced their consumption of fresh
fruits and vegetables, in favour of increased consumption of eggs (13.4%), white breads, or white rice,
or pasta (8.0% of consumers), or milk and milk products, or fish (canned or local), or frozen vegetables,
or local fish (7%).
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Table 5. Fresh fruits and vegetables consumption and associated dietary behaviour in Tonga, Fiji and
Samoa in response to COVID-19 impacts.

Participant responses to survey (%)
Have you (farmer) reduced the amount of fresh fruits, or vegetables or
root crops you consume due to COVID-19 impacts?
No
Yes (if yes how?)
Consume more white bread, or white rice, or pasta, or noodles
Consume more meat with visible fat, sausages
Consume more fish (local)
Consume more processed/canned meat
Consume more wholegrain bread, brown rice
Consume more eggs
Consume more biscuits and cakes
Have you (market vendor) reduced the amount of fresh fruits, or
vegetables or root crops you consume due to COVID-19 impacts?
No
Yes (if yes how?)
Consume more wholegrain bread, brown rice
Consume more white bread, or white rice, or pasta, or noodles
Consume more processed/canned meat
Consume more fish
Consume more lean meat and chicken
Consume more sugar, sweetened beverages, or soft drinks
Consume more meat with visible fat or sausages
Consume more fried/deep fried foods
Consume more fish
Consume more eggs
Consume more milk/milk products
Consume more biscuits and cakes
Have you (consumer – general population) reduced the amount of fresh
fruits, or vegetables or root crops you consume due to COVID-19
impacts?
No
Yes (if yes how?)
Consume more lean meat and chicken
Consume more white bread, or white rice, or pasta, or noodles
Consume more meat with visible fat or sausages
Consume more eggs
Consume more milk/milk products
Consume more fish (imported or canned)
Consume more frozen vegetables
Consume more fish (local)
Consume more biscuits and cakes
Consume more beans or legumes
Consume more wholegrain bread, brown rice

Tonga

Fiji

Samoa*

93.7
6.4
4.9
2.8
2.1
1.4
-

89.3
10.0
4.0
2.7
2.7
2.0

97.0
3.0

74.6
22.9
14.8
11.9
3.7
3.0
2.2
1.5
1.5
1.5
-

81.5
15.3
1.4
1.9
0.9
1.9
0.5
1.4
4.6
3.7
2.3
2.3

71
27

90.4
9.6
2.5
1.9

79.7
18.8

93.0
7.0

1.9
1.9
1.3
1.0
1.3
1.0
1.0
1.0
-

4.5
13.4
7.4
7.0
7.0
7.0
5.5
5.0
3.5

8.0

* Interviews undertaken in Samoa only examined whether participants had reduced their consumption of fresh

fruits and vegetables. There is no information on the nature of potential diet change for Samoa.
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Gender impacts
Market vendors in Tonga, Fiji and Samoa were more likely (compared to farmers and general
consumers) to have reduced their consumption of fresh fruits and vegetables as a result of COVID-19
(Table 5). Given a high proportion of market vendors were female (Table1), this might imply a possible
gender-based diet change. When participants who reported a dietary change were segregated
according to gender (inclusive of farmers, vendors and consumers), more females than males indicated
that they had reduced their consumption of fruits and vegetables (Table 6). Females in Fiji (18.6% of
all Fiji survey participants) and to a lesser extent, females in Tonga (16.5% of all Tongan survey
participants) were more likely to have reduced their consumption25 of fresh fruits and vegetables. The
reason why more females in Fiji and Tonga had reduced their consumption of fresh fruits and
vegetables is not clear.

Table 6. The gender of participants who had decreased their consumption of fresh
fruits and vegetables as a result of COVID-19 impacts.
Participant gender

Tonga*
(%)
16.5
Female 1
Male1
9.6
1 Incorporates farmers, vendors and consumers
*n= 424 **n=567 ***n= 301

Fiji**
(%)
18.6
12.1

Samoa***
(%)
13.1
9.2

Further data analysis of COVID-19 impacts on gender-based diet behaviour (i.e. age groups and
location) will be presented in a further research publication currently under preparation.

25

It is possible that reduced consumption of fresh fruits and vegetables by females might be due to product being redirected to their children and
family elders (due to higher prices and/or reduce earnings).
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Taro, Giant Taro and Kava Plantation – Vava’u

DISCUSSION
Agricultural production and market supply
COVID-19 has had an impact on agricultural production in Tonga, Samoa and Fiji.
In Tonga, around half of the farmers interviewed indicated that COVID-19 had reduced their capacity
to produce crops, primarily due to restricted farm access and/or problems in sourcing agricultural
chemicals. While farmers also identified issues with accessing farm equipment, the high cost of fuel,
and the availability and cost of farm labour26, there was no issue in sourcing seed and plant material
(i.e. seed availability was a specific challenge for farmers in Fiji and Tonga). Farm access was more
problematic for farmers in Tonga, compared to those in Fiji or Samoa, possibly reflecting wider
agricultural land access challenges in Tonga. Farmers on the outer islands of Vava’u and Eua were
more likely to report production impacts. Farmers on Eua Island appear to have been disproportionally
affected, possibly as a result of Eua’s greater dependence on agricultural farm inputs sourced from the
main Island of Tongatapu. In spite of these collective challenges COVID-19 does not appear to have
had a tangible impact on the capacity of farmers in Tonga to supply domestic markets, with the majority
of farmers reporting no problems in transporting product to market or selling product. While there is no
direct information on any changes to market supply, farmers did report reduced vendor and consumer
demand.
In Fiji, the vast majority of farmers surveyed indicated COVID-19 had adversely impacted on their
capacity to produce crops, particularly farmers on the main island of Viti Levu. Farmers reported
difficulties in sourcing farm chemicals, seed and planting material, and to a lesser extent access to farm
equipment. The lack of seed and plant material is thought to be associated with Government free seed
programs instigated to promote home gardens, rather than a disruption to commercial seed supply
chains. Limited planting material in Fiji has also been reported by Robins et al., (2020). While the
majority of farmers in Fiji reported that COVID-19 had affected the amount of product they were able to
grow, there was some disparity with some farmers indicating reduced production, whereas others
reported increased production. Most farmers reported reduced product demand throughout the value
chain. Middlemen or traders were sourcing less product, market vendors were buying less from farmers,
there were fewer vendors, and there was less consumer demand.
In Samoa, COVID-19 appears to have had less impact on farm production, compared to Tonga or Fiji.
When COVID-19 impacts were reported, they related to difficulties in the sourcing of seed and planting
material, access to farm chemicals, and to a lesser extent access to farming equipment. It is unclear
why more Samoan farmers reported an increase in seed price, compared to farmers in Fiji, and no
farmers in Tonga.
Samoan farms did experience difficulties in selling their crops, though not to the same extent as farmers
in Fiji. Sherzad (2020) reported that in the early stages of COVID-19 (February and March 2020), the
volume of product on the domestic Samoan market decreased by around 30%, consistent with a similar
reduction in the overall number of vendors in the market. It is unclear whether this specifically refers to
the central municipal market in Apia or the wider horticultural market system 27.
There was considerable spatial variability in terms of COVID-19 impact on farmer to vendor trading in
Samoa. Farmers on Savai’i Island were more likely to report an increase in vendor demand and market
competition, compared to farmers on the main island of Upolu. Similarly, farmers supplying road-side
vendors were also more likely to experience increased competition, compared to farmers supplying
shops or supermarkets, or the municipal market. It is possible Samoan consumers had changed where
and how their sourced their fresh fruits and vegetables. Consumers on Savai’i Island appear to be
sourcing more fresh fruit and vegetables locally, and farmers across Samoa were re-directing supply
away from the municipal market and instead focusing on supplying road-side vendors and to a less
extent also supermarkets and shops.
26

Robins et al., (2020) also reported problems with sourcing farm-labour in Tonga, suggesting this might be also due to Tonga nationals not
being able to return back to Tonga due to travel restrictions.
27
This has relevance because only 31.7% of farmers in Samoa normally sell into the municipal market, with significant trade through road-side
vendors (45.5% of farmers), supermarkets (20.8% of farmers) and shops (15.8%).
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Vendor practice and consumer purchasing behaviour
Market vendors in Tonga reported difficulties in sourcing product due to travel restrictions, that farmers
were harvesting less, increased farm-gate price and limited access to imported product. These
challenges did not result in re-configuration of the supply chain, with vendors indicating that they had
not changed where product was being sourced. There was also little evidence that vendors were unable
to meet market demand. Instead, there appears to have been a significant reduction in market demand,
with vendors reporting fewer customers, less product being sold, and increased postharvest loss
possibly due to extended market storage. While most consumers in Tonga did not experience difficulties
in sourcing fresh fruits and vegetables, there was still a large cohort that did. Consumers mentioned
higher prices, fewer products (possibly associated with a reduction of imported fresh fruits and
vegetables), reduced product quality and freshness, and local travel restrictions. While most consumers
in Tonga had not changed where they normally source their fresh fruits and vegetables, there was
evidence of increased purchasing from road-side vendors or sourcing product from their own farm.
Vendors in Fiji reported similar challenges to those experienced in Tonga, with a reduced capacity to
source product due to higher price, less money available to purchase product (possibly reflecting
reduced remittance, [Sherzad, 2020]) and travel restrictions impeded farm and market access. A small
percentage of vendors in Fiji also indicated that farmers were harvesting less crops. These impacts did
not translate into vendors needing to source product from alternative providers. Vendors in Fiji reported
that consumers were buying fewer fresh fruits and vegetables, and fewer people were visiting the
markets. This would imply a level of market oversupply possibly associated with reduced consumer
demand. While a similar reduction in consumer demand was also observed in Tonga and Samoa, far
more vendors in Fiji reported declining profits suggesting a wider or possibly greater supply imbalance.
Consumers in Fiji appeared to have found it more difficult to access the markets, compared to those in
Tonga or Samoa, due to travel restrictions and business closures possibly being more widely applied,
prolonged and/or more actively enforced in Fiji. Given Fiji consumers were more dependent on public
transport to access the fruit and vegetable markets compared to consumers in Tonga or Samoa, it is
possible that reduced public transport availability or an unwillingness to use public-transport in Fiji
during COVID-19 may have also played a role. Given the wide adoption of home gardens across Fiji in
response to COVID-19 (Anon. 2020 e; Robins et al., 2020), we also need to consider the possibility of
surplus home-garden product being sold at the markets, and Fiji consumers alternatively sourcing or
trading product from their own home gardens. In support of this, enumerators reported an increase in
the number of casual and new vendors in all the Fiji markets surveyed. Fiji’s municipal markets appear
to have experienced an increase in opportunistic vendor trading, possibly coupled with fewer
consumers visiting the markets. The net effect being reduction in market demand, reduced vendor profit
(Anon. 2020 e), and a significant increase in postharvest loss. Enumerators also reported increased
availability of vegetables in many of the municipal markets (possibly product sourced from home
gardens), that vendor stalls on the outside of the market are now attracting increased sales, that
municipal markets in the western division (near the tourist resorts) had experienced a significant
reduction in sales, there was an increase in road-side trading, and some vendors were now accepting
credit from customers.
In Samoa, most market vendors reported that COVID-19 had not impacted on their capacity to source
product. When sourcing issues were mentioned, they tended to relate to less available funds to
purchase product from farmers (possibly due to reduction in remittance from family members residing
overseas) and the closure of the markets, rather than a reduction in farm supply. While vendors reported
there were fewer customers who were also purchasing less fresh fruits and vegetables consistent with
vendor experience in Tonga and Fiji, twice as many vendors in Samoa reported a reduction in the
number of customers. Municipal market vendors located in the key urban population centres on the
main Island of Upolu specifically Vaitele, Apia and Moataa, were far more likely to report fewer
customers and reduced consumer demand. Elsewhere on Upolu Island and on Savai’i Island, vendors
were far less likely to be adversely impacted by COVID-19, in fact some vendors were making more
money and reported customers buying more product. This would imply that Samoa consumers were
possibly avoiding the municipal market and urban population centres on Upolu Island, and sourcing
more of their fresh fruit and vegetables from local outlets (shops, supermarkets and road-side vendors).
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Few consumers in Samoa reported any difficulties in sourcing fresh fruits and vegetables as a result of
COVID-19. Most consumers in Samoa reported that there were more places selling fruits and
vegetables, little change in the type of crops for sale, and that fruit and vegetable prices had not
increased. Given most consumers in Samoa normally purchase their fruit and vegetables from
supermarkets and/or from road-side vendors, it is not surprising that a reduction in municipal market
vendor demand did not translate into reduced fresh fruit and vegetable accessibility. An increase in the
number of outlets or locations selling fruits and vegetables in Samoa is likely to reflect increased market
supply, possibly in response to opportunistic selling associated with newly established home gardens.
This would explain why there had been an increase in vendor number in spite of commercial vendors
reporting declining profit and working fewer hours.
In Samoa, COVID-19 appears to have had little adverse impact on consumers. In fact, given consumer
perceptions of an increased supply of vegetables from homes gardens, COVID-19 may have actually
enhanced fresh fruit and vegetable accessibility in Samoa. Several consumers interviewed, consider
the expansion of home gardens and greater access to annual vegetable crops as a result, as an
unforeseen benefit of COVID-19 [sic] “This time of covid-19 is good now people are going back to doing
gardens so there's more fresh produce available”, “There's more fresh produce now and my family has
planted vegetables near our house during the lockdown which is good”, “I now have my own vegetable
garden since the lockdown”. Unlike Tonga, where consumers expressed concerns about product
quality and freshness there was little mention of reduced product quality or freshness concerns amongst
Samoan consumers.
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CONCLUSIONS
While COVID-19 had relatively similar impacts on farmers in Tonga, Fiji and Samoa (i.e. a reduced
availability of farm chemicals, problems sourcing farm equipment, and increased levels of postharvest
loss) there were some notable differences. Farmers in Tonga were more likely to experience problems
accessing their farm and obtaining farm labour. Fiji and Samoan farmers were more likely to have
difficulties in sourcing seed and planting material, with Fiji farmers having the greatest problem selling
their crops.
Market vendors in Tonga, Fiji and Samoa, all reported that there were fewer customers and reduced
consumer demand. Road-side vendor trade appears to have increased and municipal vendor trade
decreased, with vendors located in the urban centres more likely to experience adverse impacts. In Fiji
and Samoa there is evidence of an increase in opportunistic selling, possibly associated with home
garden trade surplus.
For most consumers, COVID-19 impacts on the fresh horticultural food systems did not translate in diet
change. When a diet change was reported, it was more likely to be associated with females and market
vendors (possibly also reflecting a gender-bias).
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Talamahu Market – Tongatapu
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