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3. Economic performance and natural disasters, 1971-94

During interviews corducted for this study, some initial surprise was expressed about
the selection of Fiji for a study of the economic impact of disasters. Fuji, it was
argued, had not had a major natural disaster for several years. Furthermore, it was not
nearly as vuleerable to natural disasters as some of its Pacifie 1sland neighbours.
However, prelimmary examination of GDP data aver the past 25 years suggested that
the Fiji economy had, in fact, sutfered severe effects of natural disasters, particularly
since the early 1980s. A clear picture emerged of substantial fluctuations in both
overall GDP and the agricultural and manufacturing sectors which appeured to he
partly correlated with the incidence of natural disasters (Figures 3.1, 3.2 and 3.3).
This relationship was therefore exarmned more formally usmg quantitative statistical
techniques (see Appendix 1). The impact of more severe dizasters was also explored
more qualitatively, as discussed below. A separate exercise was undertaken to explore
the longer term impacts of natural disasters (see Box 3.1).

The guantitative statistical analysis confirmed that both the manufacturing and
agricultoral sectors as well as overall GDP have become increasingly vulnerable to
natural disasiers since the early 1980s (see Appendix Table 2). Regressions for the
later period, 1982-94, excluding sugar in agricultural and manufacturing production
indicate that the sugar industry is responsible for the increasing vulnerability of the
manufacturing sector but is not entirely responsible for that of the agricultural sector
{see Appendix Table 3). Ironically, the economic impartance of sugar has also
declined since the 1970s, as discussed in further detail in section 4.1, For example,
sugat’s contribution to GDP as part of manufacturing value added fell from 4.1 to
3.4% between the two periods 1978-80 and 198890 whilst its contribation to GDP
as part of agrculiural value added declined from 10.5 10 8.8%.

Actual relative to forecast economic performance provides a second indication of the
economic impacts of disasters. Annual gevernment budget statements are drawn up
towards the end of each calendar year and include vazious growth and other forecasts
for the forthcormung 12 months. These constitute short-term forecasts which, by
definition, incorporate reasonably accurale assumptions about the prevaiting longer-
term state of the domestic and world economy and international commedity markets.
Unsurprisingly, therefore, these forecasts have proved consistently over-optimistic
in years of major disasters.
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Box 3.1 Modelling the longer-term impacts of natural disasters

To try 1o capture the hnpact of natural disasters on longer-term growth, a simple
auto-regressive linear model using ondinary least squares multiple repression
analysis was developed for the period 1982-93. GDP growth rates (at [acter
cost) in year t was regressed on GDP growth rates in year ¢-1 and on the
cyclone/drought and coup dummies developed i Appendu [:

y,=a+ Py, +yC, + 6Cp + £

where ¥, 5 real (constant price) GDP growth in year t, C is the cyclonc/drought
dummy and Cp 1s the coup dummy. The regression coefficients were then used
to estimate annual rates of growth assuming a no disaster scenario (ie, sctting all
values of the cyclone/drought dummy to ).

The results suggest a much smoother rate of growth under the no disaster
scenano, as tlustrated in Figure 3.4. Although this scenano would imply lower
rates of growth 1n post-disaster years, average growth rates are considerably
higher, averaging 4.8% per annum between 1982 and 1994 rather than an actual
average annual growth rate of 2.4%.

Obviously, economic development entails far more than the achievement of
higher leveis of economic growth alone. The growth opportunities foregone as
a consequence of nawral disasters should not just be taken ai face value but
translated, for exampie, into lost investment and entployment opportuaities and
an effective delay in longer term rises 1 standards of living and reductions in
poverty. Moreover, the results exaggerate the projected rates of growlh under a
no-disaster scenario to the extent that a number of other factors which influence
inter-yearly functions in GDP are excluded from the analysis. Nevertheless, it
would be reasonabie to conclude that average growth rates would be higher if
Fiji did not expericnce intermirtent narural disasicrs

For example, in 1983 — the year of Cyclone Oscar, seveie drought and a continuing
world reccssion — the economy declined by 4.0% in real terms compared with a
forecast growth rate of 2.7% Prospects for 1985, another year of severc disasters,
were not considercd particularly bright even before the disasters strack, due 1w
continuing world recession, low international sugar prices and  poor investment
performance. However, actual performance was even worse than expected as
Cyclones Eric and Nigel, as well as faltering recovery in the world economy, resulted
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in a real 4.6% decline in nomrnal GDP year on year compared with a forecast giowth
rate of 1%. Sugar cane production fell 29% 1o only 72% of forecust output, with
inadequate culttvation and use of fertilisers exacerbuting the impact of the cyclones
(Fij: Governmenlt, 1985b).

The most recent major disaster oceurred in 1993 when Cyclone Kina struck (see Box
3.2) This cyclone 1s widely regarded as one of the most damaging cyclones on record
(e.g., Hiji Goveinment, 1993) Again, economic growth was less than forecast, with
areal growth rate of 1.8% compared to the 3% forecast. However, despite the severity
of the cyclone, tus shortfall in performance was relatively nunor as compared with
the experiences of the early 1980s. The manufacturing sector recovered rapidly and
the country benefited from record visitor arrivals as ourism was boosted by sirong
economic recovery in Fiji's tradiional tourist-sourcing markets. Non-sugar
agricultural production fell but sugar and forestry output alse mcreased, reflecting a
tunely start to the season and good milling performance, despite subsequent industrial
actuon in September, "

In contrast, in years succeeding major disasters [orecasts have typically
underestimated actual performance. This appears to retlect a common assumption that
sugar production will decline in post-disaster years. For example, weak performance
was anticipated for 1984, in part as the sugar industry was expected to continue
feeling the impact of the previous vear's drought, and m tum placing pressure on the
balance of payments. However, i the event, sugar productioa was 60% higher than
forecast, contributing o a real GDP growth rate of 8.4 rather than 4.2%, The balance-
of-payments deficit was also considerably reduced. Similardy, in 1986, sugar
production mereased by 47% year on year due to favourable weather conditions and
a concerted effort to motivate farmers. Barlicr fears that sugar output would be much
recuced as efforts were diverted mto the rehabilitation efforts instead, 1n tum delaying
planting, and as a consequence of low prevailing prices proved unfounded.
Meunwhile, the economy expanded by 7.7% in real terms rather than by 4 2% as
forecast. Forecast growth proved unduly pessimiustic, again, in 1994, with an actual
growth rate of 5.2% compared with the forecast rate of 3.2%, n part because
expected declines in sugar outpul did not materialise. Instead, Fiji achieved its highest
sugar production since 1975, boosted by high sugar content in cane as well as good
sugar cane yields The hvestock and fishing sectors also grew strongly

—

" A similar pattern of poorer actual than forecast performance was observed in 1987 but this
probably [argely reflected the impact of the coups rather than the severe drought which wus
experienced the same year. Relatively strong growih of 3.7% was forecast, with ar antieipated
expansion of sugar exponts and of the fishing, forestry, tounsm and trade sectors However,
actral GDF dechned by a dramatic 6.6% in real terms, largely due 1o a fzll in sugar production
and a substantial decline in tourist ammvals, both conseguences of the coups.
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Box 3.2 Cyclone Kina, January 1993

The most recent severe cyclune 1o stoke Figi, Cyclone Kina, was estunated Lo cause
financial losses to the tune of F$170m (US$110rm). making it the country's most costly
disaster on record. The heavy costs partly reflecled the cyclone’s unusual path, resulting in
damage in most parts of the country, as well as heavy associated fleoding. The northem and
eastern parts of Vit Leva and some of the islands in the Lomaiviti Group and southern Lan
were declared the most severely hu, whilst 23 people were killed.

The floods destroyed the country’s two main bridges at Ba and Sigatoka, causing major
distuptions Lo transport betwesn the Central and Western divisions. A number of landslides,
particularly in the interior of Vi1 Levu, also cat the road access to settlements inland whilst
four major jetties were extensively damaged, Some areas suffered almost totul crop loss,
while farm machinery and cquipment was washed sway and drainage and irnigation systems
damaged. Heavy livestock losses were experienced in Viti Levw, threatening the dairy and
meat industries. The poultry industry was also badly damaged. Ilouses and other
infrastructure close to niver banks were swept away by floods whilst buildings elsewhere
suffered damage from high winds. The industrisl production index for the first quarter of
1993 suggested a shight decline in output, in part due to disruptions to the power supply as
a consequence of the cyclone. Industrial cutpul for the year overall fell by 4.5% in real
terms, despite the fact that factones latierly worked increased overtime to parily make vp
the lost produchon. The start of the 1993 school year was deferred for 2 weeks whilst some
294 school buildings were repaired,

As of August 1993, the total relief and rehabilitation programme was estimated at F§64 6m
of which 27% was for infrastructure, 28% for economic rehabilitation and 45% for social
rehabilitation. External assistance to the value of US$6.3m, including US$89,000 from
privaic sources, was provided in support of the rehief and rehabilitation efforts. The
government also redeployed F$40.2m of government finance, equivalent to 31 7% of the
capita) budget (see Chapter 9).

58,000 farmers were assisted through the rehabilitation programme, benefiting from the
supply of planting matenials, repaw of apnicuitural infrastructure and assistance in land
preparation and crop rehabilitation. A fishing rehabilitation propramme was also
implemented, pnmarily aimed at the utilisation of marine resources by those affected by the
cyclone Rations were distributed to sorne 140,873 people, equivalent to 17.9% of the
population, Meanwhile, reconsituction costs included repairs to the value of F$12.2m to
be undertaken by the Public Works Depariment, {including roads and bridges); F57.0m for
repairs to the electricity network; F$2.7m for posial and telecommunication service repairs;
$F5 2m for agncultural sector repairs and rebabilitation; F$t2 4m for repairs to Fiji Sugar
Corporation faciltties; F§1m, for rehabilitation of the pine forests, F$1.2m for repaws to
schools; and F$1 2m for heaith sector rehatulitation.

Source: Rokovada and Vrolijks (1993), Fin Depurtraent of Regional Development (1994),
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although production of other crops declined marginally, partly reflecting the lingexing
effects of Cyclone Kina.

Meanwhile, the fact that the economy achizved a positive growth 1n 1993 despile
Cyclone Kina suggests that the economic impacts of a disaster may be exacerbated
during periods of more fundamental underlying weakness, whilst the effects of those
occurring during periods of stronget growth, such as Kina, may be overcome more
easily This hypothesis is difficult to prove as it could be argued that forecasts
typically underestimate the severity of impacl of anticipated factors, such as world
recession or depressed commodity markets. Nevertheless, a similar pattern is also
upparent int the 1970s. The economy experienced high rates of growth from 1965-73,
fuelled by the tourist industry and associaied growth in the construction industry. The
197344 oil crisis, coinciding with a severe cyclone, Bebe, resulted in temporary
difficulties but the economy recovered to expenicnce higher growth again during the
remainder of the 1970s, with disaslers accurring during this period having little
apparsnt impact on economic performance. In contrast, the eacly 1980s, when natural
disaslers appeared to exerl a heavy toll on overall growth rates, was a particularly
difficult period for the Fijian economy. The country faced increasing debt servicing
charges associated with external financing af major infrasiructure projects, the
consequences of world recession and a deterioration in its terms of trade, m turn
reflecting declinmg commodity prices and soaring oil prices following the second oil
price shock of 1979-80. On the domestic fronl. (here was also limued scope for
attaining further econotic growth {rom the import-substitution strategy pursucd
dunng the 1970s, a strategy which had also resulted in the emergence of a high-cost
economy. Despite conlinuing economic difficultics, the remainder of the 1980s and
the carly 1990s were fortunately largely disaster-free whilst, as already noted,
Cyclone Kina occurred agamst a backdrop of econommc recovery.

This point about the scale of impact of particular disasters relative to underlying
economic performance may not be particularly profound. However, it does
underscore the need to recognise and address longer-term problems, rather than
attribute any difficulties to natural disasters, an easy scapegoat. It also highlights the
fact that some of the most economically-vulnerable elements of Fiji’s economy, in
terms of their dependence on external markets, are also valnerable to natural disasters.
Diversification out of more disaster-prone sub-sectors would help minimise iner-
annual tfluctuations in cconamic performance, which can only serve to undermine
investors’ confidence.
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4. Productive sectors and natural disasters

4.1 Agriculiure

Performance in the agricultural sector continues to remain eritical to the overall
economy. The sector accounts for some 20% of GDP and 56% of export earnings
while more than 75% of households are engaged either full or part-time in crop
production, livestock, forestry and fisheries (World Bank, 1995). Furthermore,
subsistence farming for on-farm use and consumption by relatives in urban areas,
much of which probably goes unrecorded in official statistics, remains an important
source of food supply and even sugar cane farmers grow a major part of their own
food supplies. Subsistence farming consists of production of a mixture of rootcrop
staples, trea crops, green vegetables and a range of other crops as well as livestock
farming (Porter, 1994). Agricultural productivity is relatively low, in part reflecting
[imited use of fertiliser and other agro-chemicals, except in sugar prodoction (World
Bank, 1995).

According to the 1991 National Agricultural Census, farms average 7.2 ha in size
{Fiji Ministry of Primary Industries and Co-operatives, 1992). However, land-
distribution is relatively unequal and over 60% of farms are under 3 ha. Flat,
undulating and geatly hilly land account for only 31% of the total land area, with
most land suitable for intensive agricultural production Jocated in coastal areas, river
deltas and the wider alluvial terraces of the lower courses of many nivers (Porter,
1994). Yct these areas are also parlicularly susceptible 0 cyclones, coastal and
riverine flooding, storm surges and tsunamis. Most first class arable land is already
in use and additional increases in Jand under cultivation now imply expansion into
marginal hill areas and steep lands, causing environmental degradation and increasing
the risk of natural hazards. Certain agricultural practices in these areas, such as steep
land sugar cane and ginger production, have contributed to soil erosion, loss of
topsoil and sedimentation of rivers and streams, the latter effectively exacerbating
problems of flooding.

The agricultural sector is particularly susceptible to droughts and cyciones although
the extent and nature of impact depends partly on the timing of each disaster relative
to the cropping cycle of various crops. Total rainfall is generally considered sufficient
for ranfed production cxcept in the Western Division but occasional prolonged dry
periods of 34 months can create difficultics elsewhere {Amerasinghe, 1984).
Droughts reduce yields of most crops, with the notable exception of sugar which to
some extenl performs better under poor rainfall conditions (see below). Drier
conditions are also associated with pest outhreaks, with further adverse implications
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for crop yields. More generally, droughts can have particularly severe effects on
reduced yields if they are preceded by several years of low rainfall; or 1f they succeed
a cyclone which has already damaged crops. They can also delay planiing operahions.

The impact of cyclones on crop production 1s coyplex. Amerasinghe (1984)
identifies the following effects:

*.. . lack of sunlight due to cloudy spells, lack of suil air due to excess rmmfall or
inundation as a result of storm surges, [ack of soil nutrients and ancharage due ta
erosion and fandshdes, physical mjury due to strong wunds, floods, storm surges
or sea spray.'! Elevated bumidity and splashing by rain ar carrisge of spores by
wind and ecological changes may also incieasa the incidence and seventy of
cestain pests and diseases Rapid weed regrowth also has been associated with the
season.’ {p.131),

Trees can be particularly vulnerable as cyclones break branches, defoliate wees and
sometimes even uproot them. Production from remaining trees can be redoced for
several years as, for example, in the case of coconuts or breadfniit. Cyclones can also
dislodge other crops, such as sugar cane, damaging rooting systems and grearly
redecing production. Heavy rainfall, which is often associated with cyclones, can also
result in the waterlogging of soils and the consequent rotting of crops It may also
wash out more shallow-rooted crops (Porter, 1994). In fact, cyclones have completely
destroyed food crops in some parts of Fiji on occasion. A rapid succession of
cyclones, or cyclones and droughis, alse gradually increases the vuolnerability of
perennial crops as, for example, observed in the case of coconut stands in 1983,

Disaslers, particularly cyclones, can also have indirect impacts on the agriculral
sector via their impact on farming equipment and agricultural infrastructure, such as
drainage and irrigation systems. Transport and marketing 1nfrastructure may also be
affected, both in terms of physical damage and of capacity relative to demand, as the
movement of relief supplies places additional pressures on the system. For example,
the 1992 drought coincided with the sugar harvest, reportedly making it difficolt to
obtain truecks to move water because truck owners could make more money
transporling sugar cane.

However, Chung (1987: 43) points out that the impact of natural disasters may not
be entirely negative: they offer “an opportunity to stimolate preater aclivities throngh
(1) increasing areas of both cash and food crops, (2) replacing lesser economic

" For example, sof-water sea-spray creeled as a consequence of Cyclone Jom (Degember 1992)
caused damage to rootcrops all over the island of Kadavy (Fiji Depariment of Regional
Development, 1993),
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crops,'? {3) intreducing high yielding as well as less vulnerable crops, and (4)
improvement of existing mfrastructure and support systems’.

There are also a vanety of ways in which the agricudtural impacts of naturyd disasters
can be mitigated, both at the household level, with the objective of ensering
household food security, and in terms of national agricultural output. Yulnerabality
to disasters can also be reduced by adjusiing farming technigues, cropping patterns
and the varieties of crops produced. For example, mult-cropping or mulu-tering may
offer a way of protecting crops against high winds. Meanwhile, cultivation of a
number of crops with varying seasonality and dates of matuniy can also ofter some
protection Traditional agrwculiural practces recogmsed the vulnerability of
households to natural disasters, with the cultivation of a wide range of crops with
varytng vulnerability to high winds and water requirements {Rokovada, no date). For
example, swamp dalo (tara or eolocasiv excudenta), also knowr as via, was grown in
flocd-prone areas  Although the crop takes 3 years to mature, it can withstand floods
amd hurricunes and be stored tor up to 15 months without detertorating. Other crops
were also preserved and stored for use in periods of hardship. For example, yams
were commonly grown before the cyclone season and stored whilst another variety
of dalo, dalo-ni-tana, could be stored underground for months. A number of foods -
were also fermented, particularly plantain, breadfruit, Tahitian chestnut, dalo and
cassava. After severat months’ fermentation, the food would keep indefinitely and
could be served baked, hoiled or steamed.

However, regression analysis of the impact of cyclones and droughts on agricultural
GDP suggests increasing valnerability of the sector to disasters, as already noled. This
is partly due to an apparent increase in the vulnerability of sugar but alue, as discussed
below, of other crops such as coconuts. More generally, traditional dizaster initigation
practices have gradually been eroded. For example, nowadays, with the widespread
availability of cold-storage facilities, raditional long-term storage practices are not
very common. Cultivation of dizaster-resistant crops also oceurs on a much smaller
scale than i the past.

Moreover, current chanpes in the agricultural sector suggest that the sector’s hazard
vulnerability could mcrease even further i the medium term  Since the 1980s, efforts
to promote diversification have been stepped up and movement into irrigated rice,
vegetables, fruit and, mun: recenily, flowers and herbs has begen. New crops include
citrus, pineapple, paw-paw, mango, and certain indigenous crops such as taro, duruka
(saccharum edulé) and yaqona {(piper methysticum). Dairy, beef and poultry
production has also increased. Yet many of the new crops are highly vulnerable to
cyclones and droughts. Moreover, much of the diversificalion s aimed at the export

By ‘lesser econamic crops” Chuny refers to crops which are of less imporance 1o the economy
than certmn other crops.
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market yet even wind-damaged crops with only slight surface markings may not be
acceptable for export. Meanwhile, individual farmers are increasingly producing just
a few crops rather than a larger number. with varying vuinerability to a range of
wealhet conditions and natural hazards. Environmental degradation is also playing
spme role in increasing the disaster vulnerability of the agricultural sector and could
hecornee a critically important factor m future years. Natural coastal vegetation, which
provides some protection of crops against sea spray, has been partly destroyed. There
has als¢ been some reclamation of mangroves, as aiready noted, whilst an estimated
H-16% of the country’s forests have becn converted to non-foresi uses since the
mid-1960s (IUCN, 1993). The country’s National Environment Strategy concluded
that “Fijr 18 definitely at a threshold, covironmental problems ... have the potential to
escalate rapidly both in extent and severity’ {ibid: 13).

However, incrcasing vulnerability 1s not inevitable. For example, there is some scope
for diversification into crops which are less hazard vulnerable, such as winter crops
which are grown under irrigated conditions and also, by definition, vutside the
cyclone season. For example, although Cyelone Sina (November 1990) caused some
damage lo vegetables and squash, the extent of damage was limited by the fact that
much of the crops had aiready been harvested (National EMSEC Task Force, 1990).
Early matuning perenntal winter crops could offer particular benefits in terms of their
reduced hazard vulnerability, Diversification back into traditional roolcrops and
tubers could also play an important rale. both at the househeld and, with increasimng
development of niche export markels, the macroeconomic level, For example, cxport
markets have aiready been established for less disuster-vuinerable crops such as dalo,
duruka and yaqona (Fip Government, 1993). As already indicated, faming techniques
and choice of crop varietics van also be particularly impartant in reducing the impact
of natural hazards.

Despite such possibilities, the Govemment appears to have done relatively little to
promate measures to reduce the agricultural sector’s vulnerability to naturat disasters.
According lo the Fiji National Disoster Management Plan, communities and
individuals are expecled ‘to lake adequate preparations beofore disasters (o ensure the
wvailabihty of food after the disaster, and to recover, to the extent possible. damaged
food crops for consumption’ {(NDMC, 1995: V-6) Moreover, the Plan specifically
identifies a role for the Mimistry of Agriculture in reducing the vuincrability of
agriculiure to natural disasters. This would seem to imply & part for the government
in providing advice on strategies to reduce the impact of disasters and in helping to
sustain knowledge and practice of traditional coping methods. However, it is not clear
to what extent the government 1s fulfilling these roles nor how much formal research
has been undertaken into disaster mitigation strategies Broader policy documents
also appear to fail to recognise, let al one address, the potentially serious agricultual
inpacts of naliral disasters. For example, the Oppartunities for Growth document
(Fij» Government, 1993) makes no mention of natural disasters in dJiscussing
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consiraints faced by the agricultural sector, whilst the policies and strategies outlined
also fail o include any aimed at reducing the sector’s disaster vulnerability

Mate positively, the government does support agdcultural rehabilitation efforts in the
aftcmath of a disaster, which are important in ensuning a relatively speedy recovery
and restoring household self-sufficiency. There is Iypically increased planting of more
disaster resistant crops in the aftermath of a disaster. a practice endorsed by the
guvernment. For example, scveral district officers promoted a shift to more drought
resistant crops, such as yams and kawai in response to the 1992 drought. The
Ministry of Agricultare also recommends the pianting of sweet patatoes and other
quick maturing crops, with short growing seasons of anly 2—4 months; and helps
ensure availability of both sweet potato cuttings and dalo tops for planting in support
of such efforts.”

A statistical analysis of the impact of cyclones and droughts on five major food,
apro-industrial and export crops — sugar, coconut and copra production, roots and
tbers, cassava and ginger — was undertaken as part of fhs study with the objectives
al

- Lo establish the relabionship between rainfall variability and cyclones and crop
yields and acreage planted (as disasters may effect cropping decisions or
hunder planting operations)™; and

- to 1dentify which crops, and thus which parts of the economy linked to these
craps, are more sensitive to natural disasters (see Appendix 2).

The resulis of this analysis are presented below, together with a more qualitative
discussion of the nature and extent of vulnerability of individoal crops.

Corconuts Coconuts are the country's second largest traditional export crop and form
the economic basis of the Eastern Tslands and much of the Northern Division (Fiji
Ministry of Primary Industries and Co-operatives, 1992}, Some 48,000 people are
estimated to rely oh coconut production as a source of income (World Bank, 1993),
with the crop grown under a mixture of large- and small-scale production. Copra is
crushed and converied into oil, primarily for export.”” Coconuts are also used for on-
farm consumption, with most meals in the coconut-growing regions involving the use
of coconut milk (Rrookfield et al., 1983). Acrording to the 1991 agricultural census,

""" In practice, ~ome dalo tops are caten rathcr than planted to meet immediate food needs.

" For example, Cyclone Kina (1993} and subsequent adverse weather condilions detayed the
preparation of land for mmze production. leading to a 4.5% decrease n the acreage planted (Fyi
Mimstry of Agriculture, 1994),

¥ Approximulely 6,000 nuts are requited o produce one tonne of o1l
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over hall of the area under coconuts was mixed with pastures or other crops (Fiju
Mimstry of Primary Industries and Co-operatives, 1992), effectively making it
difficult Lo assess the scale of damage in the aftermath of « disaster.

Since the early 1990s there have been growing concerns about the advanced age of
the country’s coconut [rees and, thus, about the future viability of the indusiry Somne
two-thirds of the treee are now senile and, reflecting this, production has gradually
declined although the acreage under coconuls is reported to have remained
approximately constant over the past 15 vears (World Bank, 1995). Poor price
expectations since the 1950s have acted as a continnous disincentive to replanting
while mtermittent damage from cyclones has added a further disincentive (Brookfield
etal., 1985).

Cyclones can cause widespread premature nuifall and delayed setting of new nuts
Older trees can take 3-5 years to recover whilst younger ones do not bear nuts for up
to 7 years and can also be knocked down For example, copra production fell by 35%
1n 1993 dae to the combined impacts of Cyclone Kina, depressed world market prices
and higher sale of whole nuts (Fip Government, 1994c). BEven lower produciion was
reported in 1994, reflecting the conunued effects of Cyclone Kina as well as the
increasing senility of the stands. Coconul trees are generally less susceptible to
rainfall shortages but severe droughts can result in substantial declines in production,
particularly when they occur 1n the aftermath of a cyclone, and recovery is stow. For
example, the prolonged 1987 drought was largely responsible for a 34% decline in
coconut production and a 43% fall in copra productdon, with a further 15% decline
in the latter in 1988. whilst production of both coconuts and copra was not restored
lo 1986 levels until 1990,

Regression analysis undertaken for this study on both coconut and copra production
confirms their high vulnerability to cyclones. It also indicales mereasing vulnerability
between 1970-82 and 1982-92, probably reflecting the increasing age of trees. The
regression analysis provides lintle evidence of any correlation with rainfall but this
could reflect the more extended impacts of rainfall deficits, with the effects felt over
a number of years rather than m the drought vear alone.

Despite their vulnerability to natural hazards, coconuts will continue to represent an
important source of income for certain raral areas, particularly in the outer 1slands
where lhere are few altemative mcome-generating opportunities. New high-yielding
dwarf hybrids are currently on trial in a relacdively drought and cyclone free area of the
country, achieving yields of 3—4 tonnes per annum compared with 1.5--2 tonnes from
older varieties. These new varieties will gradually be planted up in certzin parts of the
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country.'® However, hybrids are maze susceptible to droughts, with water shortages
affecting fruiting, and will therefore only be planted in areas with sufficient raintall.
They also have shorter rooting systems and so will be planted in ‘less cyclone prone
areas’, according to a Ministry of Agriculture spokesperson.'” Thus, natural hazard
nisks will effectively Liunut the scule of potential produetivity gains by liminng the
adopuon of higher-yielding vanetics

Rice Rice 1s largely produced under rainfed conditions as a subsistence crop, with
production concentrated i the Northern and Central Divistons. Rainfed preduction
accounts for rome 90% of 1otal paddy production. Rice is normally planted in mid-
November bul can be defayed up to mid-December if there is insufficient water
availattle, 1f water shortages continue through mid-December no rice can be planted
that season. Rice produciion can abo be adveisely allected by cydones, primarily as
the heavy ranfall which cyclones are often associated with diskodges plants.

Regressions of rice yield against cyclone and lagged cyclone dummies suggest that
in practice national rice production has been relatively immune o cyclones although
individual farmers have sutfered damage. However, rice yields are sensitive to ramfall
fluctualions, with some evidence of wncreasmg volnerahility as rice production hay
expanded marginally. This relationship is confirmed by data for individual years For
example, the 19873 drought resulted in a 14.8% fall n rice vields year on year whilst
yields fell by 9.5% in 1987. However, no relationship was found between acreage and
rawnfall lapged ore year, implymg that ranfall deficus do not result 1n a diversion out
of rice production.

Raoaterops Rootcrops are grown both for on-farm consumption and as a source of
cash income, providing an important source of revenue for some subsisience farmers,
Cassava is the most common traditional staple in Fiji and is mainly grown by
smaltholders, largely as “pure stand”. 1t is planted thronghout the year and takes 9-12
months o reach maturity. Dalo 15 anather common rooterop, grown for both domestic
consumphon and, particularly in recent years, export. The mamn planting season is
between September and November, with an otf-season crop planted between March
and June. However, dalo can be planted theonghout the year in the wet zone. The crop
takes 3-12 months to reach maturity.

On balance, rootcrops are relatively immune to natural disasters. Cyclones agitaie the
leaves and stems of cassava, causing the underground roots and tubers to move and,

¥ For example, the 1993 Annual Report of the Bxtension Department of the Ministry of
Agriculture outlined plans to establish 128 0.5 ha coconut hybnd tarms and to replace senile and
damaged coconut slands with Fiji Tall and Rotuma Tall varietes.

Y 1t 15 not quite clear what is meant by “less cyclone prone areas' since all arcas of Fiji are
regarded as eyually valnciable o disasters,
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in turn, resulting in damage and bruising and, thus, quick infection and rotting. More
mature crops are particularly susceptible to such damage but younger ones may
recover. However, losses can be mitigated by culling the leaves and stems down to
almost ground level immediately prior to a cyclone, as is commonly done although
this reduces the flavour of the crop. Yams and dalo are generally less vulnerable to
the wind effects of cyclones. However, all raotcrops can be destroyed by flooding,
which is often associated with cyclones. Dammaged crops which are not harvested
within 2 weeks of a flood arc lost. Droughts present fess of a problem as neither
tassava nor dalo have major walcr requirements,

The rclative immunity of rootcrops to both cyclones and droughts is confirmed by
regression analysis,'® undeilining the tmportance of promoting increased production
of these crops buth to meet domestic fvod requirements and to help stabilise export
earnings during the aftetmath of major natural disusters. Exports of ruolcrops have
atready begun, as already noted. For cxample, vams are largely produced for the
export market nowadays rather than for storage for use in the aflermath of natural
disasters whilst cassava and dalo arc also being exported Export earnings from
rvoterops mereased by 88% in real terms between 1988 and 1992, to F53.2m.

Ginger Ginger was mtroduced to Fiji as a diversification crop and the government
has 1dentified it on several occasions as one of the “most successful’ diversifications
crop to date because of its high laboor absorption capacity and significamt
contribution to valve added output (e.g., Fiji Government, 1992: 1i4) The
government supports further diversification into gmger production. However, certain
reservations about ginger production have gradually crept into offtcial documents,
with warnings of the need v encourage preduction 10 an envitonmentally sustainable
way because of the potential damage it can cause (e g., Fiji Government, 1993). To
date, production has remained limited and has not created substantial environmeital
damape but current practices are consideted 10 have sel a poor precedent for further
expansion (IUCN, 1993)

Ginger 18 an annual crop which 1s planted in September and harvested either m late
February or March, as immature ginger for processing into syruped and crystallised
farms, or in September, as matore ginger which is dried and ground 10 a powder. The
crop requires high rainfall and good drainage for successful cultivation and so is often
grown on hillsides (Porter, 1994}, effectively making it vulnerable to drought. Ginger

" Long sertes of production, yicld and acreage data e vot readily available for individual
roniciops. Data on roaterop acreage published by the FAQ, is rounded up to the neatest thousand
hectares elfectively making it insensitive to analysis becavse acreage is relatively low in the first
place {for example, averaging 5,000 ha n 1989-92),

" Therz has also been a major problem ol discase n the ginger crop
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production can also be adversely affected by defoliation during cyclones, reducing
yields although not directly damaging the ginger

Regression analysis suggests no significant relationship between rainfal] variability
or cyclones and ginger production at the nationat level. However, incomplele data on
vields of immature ginger alone suggest otherwise, with an apparently significant
decline 1 yield in years of major cyclones This is confirmed by reports of the impact
of Cyclone Kina which resulted in a 34 6% decline in ginger production in 1993 and
a consequent fall in exports.

Sugar Sugar is the single most important crop in Fiji, as already indicated. It
contributed 41% of agricultural GDP, 28% of manufacturing GDP and 39% of
merchandise exports in 19924, Molasses, a by-product, is sold by tender to the
highest hidder and normally secures good returns. Some 20,000 people work on cane
farms, including Iandless cane cutters who earn very low wages.? Farming is based
around smali-holder production, with average holdings of 3.8 ha (Fiji Ministry of
Primary Industries and Co-operatives, 1992).

Production 15 undertaken under rainfed conditions, Sugar cane can be replanted every
year but farmers tend to adopt multi-ratooning, with an average of 5, and in some
cases up to 7, crops derived from shaots which spring up from existing sugar cane
toots foliowing each harvest. The older the ratoon. the weaker and shorter the crop.
Multi-ratooning therefore reduces sugar yields but, since payments are based on cane
buik rather than sugar content, there is little incentive 1o adjust practices. Planting of
new cane occurs in around March and sugar grows for [2-16 months before it is cut.
The harvest and milling season runs from April through December.

The sugar industry is managed by the Fiji Sugar Corporation (FSC), a state enterprise
which provides extension, research, transport, milling and marketing services, The
F3C operates four sugar mills, three of which produce raw sugar for export and one
for the local and regional market. The FSC also operates a railway network, including
rail-lines and locomotives, to transport cane to the mills.

Production expanded during the 19705 as the acreage under sugar cane increased. It
was envisaged that output would continue to grow in the 1980s and the Eighth Five-
Year Development Plan set an output target of 600,000t by 1985. However, actual
production was only slightly over half this level in 1985 and around two-thirds of it
in 1986. The Ninth Five-Year Plan adopted the same target but, instead, sugar
production remamned approximately static during the remainder of the 1980s,
reflecting little change in either area planted or yicld. This poor performance was

* In the early 1980s, many tandless cane culters were reported to be permanently in debt (Barr,
1990).



36

principally due to a combination of natural disasters and the limited incentive to
increase yields.

Cyclones can damage sugar cane, dislodging crops and causing cane to hreak but
generally not uprooting plants. For example, Cyclone Oscar devastated the mzn
sugar-growing areas in the Western Division, resulting in a US$20m toss of enrnmgs
for cane farmers whilst the [985 cyclones resulted in losses of US$21.7m. However,
crops will normally recover the follrwing season. Meanwhile, various infrastructure
‘nclyding rmlls and tramlines have been damaged by cyclones on a number of
occasions, although mills are cyclone-proofed, whilst sugar stocks have been lost.™ 2
In terms of disruption to milling operations, cyclones oceurring at the beginning of
the cyclone season, between October and December, are potentially most serions
because they cotncide with the harvest and milling season. For example, although
Cyclone Kina caused extensive damage, estimated at some F$15m, to two mills as
well as tramlines and bridges (Rokovada and Vrolyks, 1993}, it occurred at the
beginning of the maintenance penod. Thus, repairs were almost fully completed
before the beginning of the 1993 milling season.

Droughts have also been identified as a major problem for the sugar indusiry
{Amerasinghe, 1984). However, the relationship between sugar production and
rainfall variability is complex. Large and timely inputs of water, as well as
temperatures of around 30°C, are required during the earlier stages of growth, whilst
dry, cooler conditions are needed in the months immediately prior to harvesting w
ensure high sugar content Indeed, in the early 1960s, sugar prodection was
deliberately moved from the wet, eastern side of Fiji to the climatically more suitable
Jry regions of the southwest and northwest coast of Viti LLevu and to parts of Vanna
Levu. Moreover, less severe droughts can result in improved sugar content of cane
as, forexample, in 1987, However, rainfall in the dry season 15 uneven and condihons
are often 100 dry for sugar production, reducing yields. For example, large parts of
the sugar crop had to be replanted following the severs 1983 drought. The FSC is
currently working on the development of more drought resistant strains although it
has not explored the possibility of improved cyclone resistant varieties. Siudies
undertzken to consider the viability of irnigating the sugar crop have concluded that
this would not be a viable option.

' Tor exaniple, some 20,000 tormes of raw sugar was washied away afier the roof of u stare was
hlown off during Cyclone Eric or Migel in 985 (fsiands Business, 1985),

® The FSC operates its own bio-gas generators, exploting 2 hy-product of sugar production
This mmplies that milling operations are aof vulnerable to potential power shortages in the
aftermath of a eyclone or during an extended drought,
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Meanwhile, the disasier vulnerability of the sugar crop has increased aver time due
to ity gradoal expanswon nto hlly areas and marginal coastal areas. in tern eesulting
in so1l erosion. Between the mid- 1970 and mid- 1980s, acreage rose from 45,000 o
vver 70,000 ha, encouraged by artificially high prices although yields 10 the newer
areas have been much lower. Indeed, the National Environment Strategy identified
the FSC as by far the most significant agent of fand degradation in Fipt today *because
of its encouragement of sugar cane cultivation in marginal hill lands without limiting
production to gentter slopes’ (IUCN, 1993). Fonnal analysis of the relationship
between sugar cone yields and natural disasters confirms a much stronger correlation
between sugar cane yields, cyclones and diought in the period 1982-94 than in
1970-82. Meanwhile. over-expansion into lower-yielding marginalt lands rogether
with a failure to modemise the industry has transformed the Fut sugar sector from a
low- to lugh-cost producer since the early 1980s. However, because of preferential
pricing arrangements, Il has not been under pressuie to increase its mternational
competitiveness.

Concluding commnents Carter et al. (1991: 278) identify three fuctors which shoukd
determine the types of mitgation adopred and the level ot resources invested in their
development:

. the importance of activities to the economy;
. the vulnerability of enterprises to likely natural phenomena;
. the cost of effective protection.

According to the first of these criteria, pariicular emphasis should be placed on
mitigating the impact of disasters on the Fijian sugar industry, with sugar production
perhaps even scaled down. However, the industry’s unporlance has been distorted by
preferential access and pricing arrangements with the European Union (EU) and, to
a lesser extent, the USA whach have ensured aruficially high sugar prices and, thus,
encouraged domestic production. For example, in mid-1992, the two markets offered
prices some three times those prevathing on the open market (IUCN, 1993), This
favourable price environment is expected to be partially eroded up to the year 2001
as agriculiural suppaort and protection is gradually reduced i accordance with the
Uruguay General Agreement on Tariffs and Trade (GATT} Apreement EU sugar
prices may decline by an estimate 1-3% per sunum between 19495 and 2000 (FSC,
1994), finally resulting in some diversification oul of sugar production and a potential
simultaneous reduction tn the vulnerabilily of ithe agricultural sector to nataral
disasters.”

B The Fiji government suggested in its 1992 Budget Statement {(and resterated in 1ts 1993 and
1994 Budget Statements) that a dual pricing systern should perhaps be considered, with farmers
atlocaied a guota of hgh price cane for exports 1o the EU under the Lomé Convention and then
lefi to Face lower warld markel prices fo1 sugar expolted (o other destinzhions eather than being
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This would therefore seem a particularly appropriate moment to develop a strategy
aimed at reducing the agricultural sector's vulnerability to natural disasters. The
government has apparently been investigating alternative crops (Fiji Government,
1994a and 1994c) and, 1f it is not already, reduced disaster vulncrability should be
one of the main goals of any alternative produclion strategies

Twao of the most successful diversification crops to date whick are yaqona and dalo,
both of which are less perishable than competing high-value crops, are already fairly
widely grown in Fiji and, moreover, are relatively immune o natural disasters. There
has already been some success with the export of 1hese crops but they do not receive
priority attention from the Ministry of Agriculture and their production could be
promoted more (World Bank, 1995). Production of off-season export crops such as
vegetables also offers some scope for reducing disaster vulnerability to the extent that
the growing season occurs oulside the cyclone season. However, they would require
trrigation, with umplications for water resources (see below) as well as air freight
capaciry.®

4.2 Forestry

Fiji has sume 935,000 ha of forest, covering 31% of the country (Porter, 1994). Much
of this forest cover is indigenous but several forest plantations have been established.
In terms of production forests suitable for commercial timber production, there are
some 270,000 ha of indigenous forest and 145,000 ha of plantation forest comprised
of 57,000 ha of softwoods (primarily pine), 48,000 ha of hardwoods and 40,000 ha
of coconuts.

Since e mid-1980s, the umber industry has been expected to shertly emerge as one
of the couniry’s major growth seclors, as it moves from the development to
processing and export phase. The government has placed particularly high hopes on

paid an average of the higher and lower prices for all preduction, as is currently done (Fyi
Government, [991, 1992 and 19942). This, it was argucd, would allaw farmers (o make more
rattonal production decizions and increase efficiency of production Although no mention was
made of the implications in terms of increased or teduced valneratylity 1o naturat dsasters, it
could alsw achieve this

M For exmmple, one possible winter crop which could be grown 1s squash, Market research 1n
Fijt wdentified a seasonal market niche for squash exports to Japan over ten years ago, 1n 1982/3.
However, Fip failed to take this opportunty up because of the high average returns offered to
farmmers by sugar production although Tonga later exploited the opportunity instead with
considerable success (ADB, [995). Squash production for export has now begun in Fiji on a
Imiited scale and the sector 1s expected to expand.
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pine exports which are eventually expectad to compete with sugar as the country’s
primary export, In 1990, some sources estimated exports in excess of F$100m by the
end of the century whilst increased furniture production for both the domestic and
export markets was also anticipated. (Fiji Government., 1990). However. the timber
industry is vulnerable to disasters and, largely because of (hus, there has, in fact, been
Itttle real growth in timber eamnings since 1988. Timbe1 exports accounted for only
5.5% of domestic exports belween 1991 and 1994, averaging F333.4m (in 1994
prices), whilst sugar exports contributed 39.1% of the total. This section considers the
impact of natural disasters on one sub-sector of the forestry, the pine industry.

Fiji Pine Large-scale pine plantations were initially established in Fiji under the
Ministry of Agniculture, Fisheries and Food following experimental planting of a
range of species of trees in various agro-ccological areas of the country. In the drier
zones, pina was found to be the most durable species growing all year round. The
pine plantations were nitially used as part of a watershed management scheme, ta
prevent erosion of soils upon which lttle else could be cultivated. However,
subsequent tests revealed that the chip was of a very high quality and could be used
for pulp, paper and sawn timber production. The decision was therefore taken o
extend production. In 1976 ownership of the pine plantations was transferred lo the
Fyi Pine Commussion with the primary objective of establishing a viable forestry
industry based on planted forests (Fiji Government, 1976). In 1991 Fiji Pine was
corporatised into a public limited company as part of a wider privatisation programme
of government bodies. Pine forests are now largely concentrated in west Viti Levu
and the provinces of Bua and Macuata in Vanua Levu.

However, Fiji Pine has consistently nnder-performed in meeting both plantation and
timber production targets. Tn 1976, there were 19,708 ha of planted forests under the
Pine Scheme. The Eighth Development Plan (1981-85) aimed to expand the
plantation to 54,000 ha in Vit Levu and 6,800 ha in Yanva Levu but, in fact, fell 31%
short of 1s target. The Ninth Development Plan (1986-90) was less aunbitions, selting
a larget figure of 55,500 ha by 1990 but, instead, total area planted gradually declined
ovel the duration of the Plan to only 33,671 ha In terms of lng and timber production,
performance has also been poor. Harvesting began in 1983 with the timber initially
milled at a single small plant. Production of pine logs and saw log timber was
expected to expand rapidly 1n the mid-1980s as pine trees reached maurity (Fiji
Government, 1984). In 19835, site works therefore began on a larger mill which came
on-siream in 1987, This mifl was expected lo begin operating 24 hours/day
immediately; and to provide some 403 direct jobs in logging, transport and mill
operattons, with a further 430 jobs generated indirectly through muitipiier linkages
with ather sectors. However, in 1996 the mill was still operating only 12 hours/day
duc to lower throughput of waod than originally anticipated. It is now envisaged that
the mull should be working at full capacity by 2005, assuming ne farther setbacks in
praduction,
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Damage inflicted by cyclones and fires hes at the crux of Fij: Pine’s failure to date to
achieve its objectives. For example, by the end of 1990, certain areas in the southern
forests had heen replanted twice without being harvested because of cyclones and
fires. Trees up to the age of around 7 years are relatively supple and so tend tw lean
and bend during cyclones, rather than break or topple over Nevertheless, trees over
a height of ahout 2 metres subsequently need to be propped up whilst younger ones
require supportive sticks, a time-consuming and coslly process. Qlder trees tend to
snap during cyclones, effectively destroying the trees. Although the broken wood can
be: milled, 1t will rot if it is not collected within abour 6 months and will typically be
of lower quality. The amount of wood harvested may also be substantially reduced,”
whilst dead and severely damaged trees are alsc more suscepuble o destructtve insect
activity. Successive cyclones have also inflicted periodic damage on seed collection
areas and disrupted planting operations while staff dwellings and mdustrial buildings
may be damaged. Despite pine’s relative immunity to drought conditions, the pine
plantations have also suffered severe damage from increased risk of fire during
penods of drought.

For example, Cyclone Oscar, which occurred in Mairch 1983 1n the middle of the pine
planting scason, severely disrupted planting operations, causing a 24% or 800 ha
shortfall in the planung target as seedlings were diverted 1o restock areas damaged by
the cyclone. Planting was further adversely affected by the subsequent drought, which
both shortened the planting season and killed some newly-planted trees, necessitating
replantng. The diversion of labour from planbing into the propping and upnighting ot
trees also disrupted planting operations. The replacement of forests damaged by
Cyclone QOscar accounted for almost two-thirds of the total 5,132 ha planted in 1984

Uninsured losses as & consequence of the cyclone were estimated al some F$2.1m net
of insurance recoveries while Fiji Pine received over F$2m 1n msurance claims.

In 1985, further damage was inflicted by Cyclones Eric and Nigel, particularly to the
Lololo forest in north-west Viti Levu. In 1990 4,866 ha of pine forest, valued at
F36.4m, were agawn lost due to cyclone damage while  further 3,493 ha, valued at
F$5.3m, were written off due to poor stocking as a consequence of earlier fires and
cyclones. Some 1,827 ha, or 1.03m trees, had to be uprighted or propped following
Cyclone Rae (1990) and a further 2,454 ha following Cyclone Sina (1990). Problems
were once again experienced in 1993, Damage from Cyclone Kina and a series of
fires, in tumn partly related to a drought, was estimated ar almost F$1m although this
was partly offset by a F$0.47m exchange rate gain (on which no income tax is
applicable). For the year overall, the company suffered a net loss of F$(.82m
compared with a profit of F$0.46m in 1992 and expenditure on property, plant and
equipment was reduced to help contain cashflow problems. Some 4,625 ha of -4

5 For example, a pine lre: hurvested at 15 years will have an approximats diameter of 0.5m’
whilst & 20 year-old tree will have one of 1.25m"
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year old crops had to be propped or uprighted whilst planting cperations were
disrupted. A drought further delayed plantings in the last quacter of 1993 and only
1,274 ha of new forest was planted. Seed collection areas 1n Vanua Leva were also
adversely affected as cones were blown off trees, necessitating a drawing down of
conungency stocks. In 1994, a further FE{.4m of damage way incurred as droughts
resulted in the spread of fires and some 1,100 ha, valued at F§1.26m, had to be
written oft,

For the peiiod 1984-94 overall, Fiji Pine wrote off some 16,540 ha as a result of
cyclones and fires whilst a further 22,339 ha were damaged by tires {Tuble 4.1). Over
the shorter period 1984-90, the area restocked as a consequence of cyclones or fires
{(9.092 ha) was only slighdy lower than that of new plantations (10,385 ha). In
financial terms, cyclones and fire damage totalled over F$34.2m (at 1994 prices)
between 1983 and 1994, compared with gross profits over the same petiod of
F5323 7m. There can therefore be little doubt that Fiji Pine has suffered considerable
damage as a consequence of a succession ol natural disasters. Indeed, Fiji Pine is
keenly aware of the risks posed by natural disasters. For example, in its 1994 Annual
Report, protection of plantations against fires and cyclones were 1dentfied as ‘the
critical success factors for the company’ (Fiji Pine, 1995}, Moreover, since the 1960s,
Fiji Pine has been involved in various activities precisely to reduce the cyclone
vulnerability of the pine plantations, On-going tree-breeding and cross-hreeding trials
are being undertaken to develop a deep-rooted sopple pine iree wiich would be better
able to withstand cyclones. Experiments have also been carried out on patterns of
planting, with trees planted in rows lying in the direction of the prevailing wind; amd
on the distance between trees, to assess whether cyclone damage can be reduced by
widening the gaps between rows. The damage cansed by Cyclone Oscar also partly
prompted a re-examination of the choice of seed planted On the basis of both the
cyclone damage and the shift in use of pine from chips to higher value saw logs, it
was decided to use genencally improved seeds which produce straighter and more
wind resistant trees. Meanwhile, eftorts 1o minimise the impacts of fire have focused
particularly on the construction of firebreaks and the steppmg up of fire prevention
activities during periods of drought

The primary objective of Fiji Pine is now to become self-funding with a planted pine
estate of 64,000 ha by the year 2000. Until it achieves this goal, the corporation
continues to bhe supported by government loans, effectively umposing additional
pressure on government resources (see Chapter 9). It remains to seen when Fijl Pine
will finally achieve the high export potential which i is widely perceived 1o have.
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4,3 Manufacturing

Since the late 1980s, the manufacturing sector has emerged as one of the country's
key growth areas, generating most new obs. By 1993, it accounted for 26% of total
paid employment. The sugar industry alone accounted for 28% of manufacturing
outpuat in 19924,

The manufacturing sector is vilnerable to natural disasters primarily via their impact
on plants, eyuipment and inputs. Temporary breakdowns of electricity,
telecommunications and transport networks, including shipping, can also distupt
productive and marketing activities {see Box 3.2).%¢ In addition, disasters can affect
patterns and levels of consumption and, thus, demand for manufacturing products,
However, the precise nawre and magnitude of all such impacis is dependent upon the
structure of the sector, existing stack levels, the price elasticities of demand and
supply for intermediate and final consumcr goods and the openness and composition
of external trade. The extent of insurance coverage also plays a role, as discnssed in
Chapter 10.

The results of the regression analysis presented in Chapter 3 and Appendix 1 indicale
that the manufacturing sector has, in facl, become increasingly vulnerable to natwral
disasters since the early 1980s. as compared with the first [2 years ol Independence.
However, regiessions for the later period excluding sugar manufacturing suggest that
this increasing vulnerability largely reflecis devclopments in the sugar indusiry (see
section 4.1) while non-sugar manufacturing has remained relatively immune to
disasters.

There is some evidence to suggest that this vulnerability may decline again in the
future Since the late 1980s, there has been some diversification of the manufacturing
sector vul of sugar and, with forther diversification as well as a Jecline mn sugar
production itself, as expected, the sector could gradually become less vulnerable o
disasters. However, any reductions in vulnerability would not represent deliberate
efforts on the part of the government: the government has deliberately crealed more
favourable conditions to attract new indusities but has not targeted any particolar
industries — be they more or less disaster-prone — specifically.

The garment indusiry has shown particularly strong growth, emerging both as the
country’s second largest merchandise exporter in 1989 and as one of its main

™ A study of the vulnerability of the Fiji power sector 1o various hazards estimated that the
sector scored 12 out of 19 (mmimum score = 4) for nisk of damage from (he environment.
including earthquakes and Lsunami; and 19 out of 29 (minimiem score = 4) for nisk of damape
from windstorm (Pacific Power Assoctalion internal report, no daie).
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employers, accounting for around 12.4% of wotal paid ereployment by mid-1995. The
garment mdustry already had a base in Fiji prior to 1987 but the 1987 devaluation and
the subsequent miroduction of {rade liberalisatton and tax and export incentives
stirnulated rapid growth in the industry. Development was turther encouraged by
preferential market access to Australia and New Zealand. More recently, Fiji also
managed 1o penetrate the US and Enropean markets, operating on a more competitive
basis und effectively establishing tself a potentially more secure market for the
furure The garment indusiry has been one of the few areas allracting foreign
investment {World Bank, 1995).

In terms of the implications {or the disaster vulnerability of the manufacnsning sector
more generally, the garment industry is relatively immune to natural disasters and has
suffered very hrtle damage to date. The indusiry cssentially manufactures gaments
from imported materials and then re-exports the bulk of its output. Most of the
indusiry is located in the Suva area, with imports and exports channelled through
Suva port. This implies that the industry is lurgely independent of domestic demand
and supply or micrmal transport infrastructure. Onty one company was reported to be
adversely affected as a consequence of Cyclone Kina, for example, suffering some
F$1lm damage to materials and fabrics as a consequence of flooding. However, a
miajor earthquake in the Suva region conld have more calastrophic implications for
the indusiry.

The fishing indusry has been another important area of growth and, again, appears
to be relatively immune to natural disasters except in terms of the volrerability of
fishing intrastructure, such as boats and harbours, and ot tish habitat, such as corul
reefs. High levels of sedimentation due to soil erosion, iz turn often the consequence
of heavy rainfall, can have an adverse impact on inshore and freshwater fisheries
(Porter, 1994),

Fiji has also begun to develop a few other niche manufacturing sub-sectors but these,
tuo, have apparently suffered little overall damage to date as a consequence of naturul
disasters, More generally, much manutacturing outpul 18 exported, reducing the
importance to the industry of healthy domestic demand, whilst some sub-sectors are
also sourced from imported inputs, again reducing the hnkapes with the disaster-
vulnerable domestic economy. However, any growth in agro-processing indusiries
or timber and furniture production coutd imply increased vulnerability and hazard
risks shoujd certainly be taken into account in any overall planning exercises or risk
reduction strategies. Probably one of the issues of most concern is the relative
concentration ol manufacturing plants in the Suva/Nausor area. A severe cyclone or
enrthquake in this uren could cause extensive damage to the manufacturing indusiry.
To avoid further concentration of industries in more hazard-prone areas, the location
of any dedicated tax free factories or industrial parks, which impheitly entail a
concentration of industry, should be carefully appraised in terms of their vulnerablity



45

to all types of natural disaster. Alt potential mvestors should also be encouraged o
undertake proper hazarl risk aseessments before decidmg on the location of their
plants.

4.4 Investment

Levels of investment have been consistently low i Fui and considerably below those
of domesuc savings., This has primanly retlected concerns about the country’s
political stability; lack of coutidence in the government’s cornmutment to sustain and
implement palicies; the country’s mability, to date, to secure sustained economic
growth; the hugh costs of conducting business in Fiji;” and, more recently, the
implications of international trade liberalisation and nncertainty over the renewal of
tand leases *® However, increased levels of investment are particularly Important in
securing future growth und efforts to stimulate investment have feared heavily in
government palicy. 1t 1s therefore relevant to consider the potentially adverse impacts
of natoral disasters on levels of mvestment.

Sudden-impact disasters damage and destroy capital stocks and infrastruciure,
conceivably hoosting levels of investment as lost assels are replaced, with certain
potentially beneficial muliplier effects (see Box 4.1). Some of the main
infrastructural impacts of Cyclone Kina, for example, are illustrated in Box 3.2,
However, suhsequent reconstruction and rehabdlitation efforts may not increase the
net capital stock except to the extent that they entail upgrading.”® Meanwhile,
disasters can act as a disincentive to new investment - or even to the replacement of
existing investment — especially in their immediate aftermath when perceplions of
hazard risks are heightened. In assessing mvestment performance in post-disaster
circomstances it is therefore important to distinguish between investment, which
replaces or repairs destroyed and damaged assets, and new invesiment, which may
be depressed.

2 For example, telecommumcation, frexght, budldimg and mfrastructure costs are high, Some
polenttal towse meustry investors are also discouraged by the high temational travel costs to
and from Fiji

¥ Currently 83% of land 15 ommunally-owned by indigenous Eijians winlst the remainder 15
leased 10 non-Fijians by the government, Between 1996 and 2000, 4% of long-term natrve Land
leases are due For renewal. Uncertanty about the outcome of this pracess 1 apparently having
a major impact un levels of investment in rural-based activities (ADN, 1995).

¥ Total investment figures will also partly reflect the government's practices in recording
rehabilitation expenditures in tenns of Jie shures of tha spending accarded ta caputal and
recurrent expendiiure,

-
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Box 4.1 Ceonstruction

Cyclones, floods and other sudden-onset disasters can cause severe damage lo
buildings as well as transpont and other infrastructure, One mught therefore
€X[ect an upturn in conservation activity in the aftermath of such disasters. Some
eveil argue that in the longer term natugal disasters can generaie a constiucton-
led economic boom (e.g. Albala-Bertrand, 1992),

In practice, it is ditficalt lo identify any impact of natural disasters on the Fijian
construction industry in recent years although an earthquake causing heavy
damage in, say, thc Smva area would probably precipitate substantial
construction activity. Physical damage from cyclones is typically less severe,
often involving repair rather than total reconstruction; and may be undertaken
by homeowners or iradesinen operating informally. There are also certain
measurement problems 1o the extent that construction activity can fluctuate
significantly between years, depending on the status of a few larger projects. For
example. construction activity was expecied to shump in 1983 following the near
completion of the Monasavi hydroeleciric scheme although several cyclones
were reporfed to have sumulated some private construction activities which
would continug into 1984 (Fiji Government, 1983). Similarly, in 1993 despitc
increased construction activity at the beginning of the year (w» rcpair damage
caused by Cyclone Kima, annual output fell by 25.5%, year on year largely
owing tu the completion of reclamation works under a major development
project {1994 Budgct Supplement). Meanwhile the increasc in construction
activity observed in 1985 was principally due 1o the commencement of some
muyor conslruction: prajects zather than cyclone-related reconstruction.

The Building Price Index also provides Little real evidence of any post-disaster
construction boom, which would be expected to increase the price of building
materials as demand for them rose. However, some iemporary shortages have
been reported 1n the aftermath of disasters, particularly of the two main rooling
matcrials, corrugated iron and timber. It takes 67 weeks to import additional
supplies of corrugated iron from Austraha. Meanwhile, Fiji has an embargo on
the import of timber, exacerbating potential shortages arising not anly from
increased demand but also from lower supply if the disaster dismupts timber
produciion and transport pperaltans. Shortages of timber can last 3—4 maonths,

In pracitce, there is no discernible pattern of the impact of natural disasiers on rates
of investment. Gross domestic investment showed an almost continuous real year on
year decline between 1981 and 1987 and again from 1989-93 excluding 1991 when
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non-disaster-refated factors dominated investment perforrance. There is also little
evidence of post-disaster investment booms linked to the construction industry,
although a severe earthquake could potentially result in a substantial increase in
investment. Meanwhile, naturai disasters have generally not been perceived as a
disincentive hy potential investors who, instead, appear to be almost unaware of the
notion of hazard risk, For example, most prospective investors do not seck any advice
on disaster risks from the Fiji Trade and Invesunent Board (FTIB). The few who do,
recewve informal advice based on the FTIB statf’s own knowledge. The FTIB was
also unaware of any would-be investors who had enquired about earthquake risk; ™
of any investors who had altered (he proposed site of their investment to reduce the
hazard risk; or of any investors who had withdrawn from Fuji following damage
incurred as the conseguence of a natural disaster.

The tourism industey provides another exampie of would-be investors” apparent lack
of concern about the risk posed by natural hazards. Although some tourist resorts
have suffered considerable damage as a consequence of natural disasters, thus does
not appear to have deterred foreign investors, For example, a number of resorts
suffered damage during the 1985 cyclones yet construction of some major projects,
including the Sheraton Ilotel in Nadh, were begun the same year.

* Instead, prospective investors presumably receive most of their hazard risk information from
the msurance industry.



