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13. Donors

External assistance is less important in Figi than in other South Pacihie island
economies, accounting for only 3-4% of GDP. In terms of natural disasters, donor
efforts have primarily focussed on preparedness and response rather than mitigabion.
This paper does nat attempt to pravide a comprehensive account of donor disaster-
related activities. Instead, it merely aims to impart a flavour of this external assistance
on the premise that donor behaviour provides an indication of the international
community’s perception of the physical, economic and social risks imposed by
natural disasters and is thus worthy of a brief examination in a study on the scale of
their economic mpacts. The degree of concessicnality of foreign assistance,
particularly for relief purposes, is also considered.

Disaster relief can only be provided in response to an official appeal.” Many donors
provide relief in the aftermath of disasters although the Australian, French, New
Zealand and Japanese governments play particularly large roles, reflecting their
existing disaster response capacity in the South Pacific more generally. In 1973, the
South Pacific Forum Secretariat also established a Regional Disaster Fund which can
provide disaster funds up to a maximum valve of F$20,000 to any member country
Since 1977, this Fund has also been available for use tn disaster preparedness.

Donor rehef assistance 15 fargely funded out of emergency budgets, rather than
entailing the diverston of development assistance, and normally provided as grant aid.
Some development project funds may be used to finance the repair of damaged
infrastructure which is directly relevant to a project’s success but it would be very
drfficult 1o assess the extent to which this occurs or the implications for the averall
achievements of the project.® Meanwhile, AusAid, at least, will meet a larger shate
of the local costs of development projects in the aftermath of a disaster in recognition
of the increasing financial demands which the disaster places upon the government.
However, some disaster reconstruction activities have been funded by loans rather
than grants. with longer-term debt implications. For example, the World Bank
extended a US$18m loan for the reconstruction of roads, bridges and drainage works
and for the dredging of several rivers in the wake of Cyclone Wally (1980}, which
had caused numerous Lindslides and severe flooding in the Navua and Waimanu river

1 Sometimes, appeals are made (o specific countres rther than issued more generally (NDMC.
1995),

P . ‘ .
' For cxample, lunding tor an education project couk! be used 1o repudr o sehonl,
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catchments. Some of the work completed under the project was subsequentdy
damaged by Cyclone Oscar (1983) although the loan still had to be repard in full®

In a perhaps slightly unosnaal case, one cyclone offered the opportunity to utilise
allocated, but as yet unspent, development funds . Flooding associated with Cyclone
Kina (1993) destroyed four bridges in Viti Levu, including the two most hmportant
ones (Ba and Sigatoka). The EU financed their reconstruction, incorporating eyclone-
and earthquake-proofing features into the new structures and also widening one of the
bridges from a smgle to double lane, in recogmition of the gradual increase in use of
the bridge which had occurred since its original construction. Existing development
funding to the value of 10 2m ECU {US$12 0m) was allocated to the bridges,
representing almost half of the total 22m ECU ayailable under the EU’s Seventh
Indheative Programme {1990-5) of the European Developmeni Fund (EDF). The EU
had previously faced certain absorption problers disbursing this funding, although
such problems had not been experienced by most other donors.

In lerms of preparedness, several bilatersl and multilateral donors, including
Australia, Japan, New Zealand and the World Meteorological Office, have supported
the country’s meteorological services at varions times, inclnding its cyclone warning
cupacity. As already noted, these services cover not only Fiji but much of the South
Pacific as well, New Zealand also offers back-up cyclone tracking services from
Wellington. More recently, in the wake of Cyclone Kina (1943) the EU has begun a
1.96m ECU (UUS$2.3m) project to upgrade cyclone warming systems in the Pacific,
including installation of eqmpment on 1solated islands (o provide a first line of
waming and a component to improve the translation of technical warnings into public
ones. The EU is also considering a nsk assessmenlt project for the Pacific. Australia
has been particularly active in non-technical disaster preparedness activities, funding
workshops and seminars as well as providing financial support for the publication of
the 1995 Nationai Disaster Management Plan. A number of donors, including the
{nited Nations Department of Humanitatian Affairs (UNDHA)'s South Pacific
Programme Office (see Box 13.1), have alsa been invalved in disaster training, either
directly or indirectly,

In contrast, donor support of disaster mitipation activities is relatively new with the
notable exception of the South Pacific Disaster Reducton Programme (see Box 13.1)
and Australia’s support of the development of Fiji’s Building Code. As of early 1996,
Japan was undertaking preliminary studies for the establishment of a watershed
management project. However, some development projects include disaster

** This study does not consider the sourcing of past-disaster relief supplies and the extent to
which local materials are drawn upon, where available, However, evidence sugpests that on some
occasions the scope for domesuc soureing wus not fully exploited, For example, much of the
emergency raniens provided in the afterinath of Cyclones Eric and Nigel were imported (Chung,
1984).
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Box 13.1 The South Pacific Disaster Reduction Programme

The South Pacific Disaster Reduchion Programme (SPDRP) is a regtonal propramime
covering the 15 Pacific island countries which has been in operation stnce 1990. The
programme represents a major regional initiative to systemise and rationalise the
management of disasters, particularly from the perspective of disaster mitigation and
preparedness. It is implemented by UNDHA (hrough its South Pacific Programime Office,
with financial support from a number of multilateral and bilateral donors.

The SPDRP's ohjectives include to ‘improve the capacity of countries to mitigate, prepare
for and respond to natural disasters through mstituiional strengthening and community
based disaster management programmes’ as well as to provide lechnical support and
Iraining and lo pramote cooperalion between governments, donors and olhers involved in
various aspects of disaster management {UNDHA, 19986, 1). Disaster mitigation forms one
of the SPDRP's wix project components and several disaster mitigation projects have been
developed under this component of the project. These inchude the Suva Earthquake Risks
Management Progranume, a programme 1ncorporating housing vulnerability reduction,
land-use planning, emergency planntog. public awareness and public sector services, Other
SPDRP initiatives in Fiji include production of the Naitonal Disaster Manugement Flan,
the undertaking of an assessment of drought problems and a pilol imtigation project.

The SFDRP clearly recognises the Iinks between the reduction of dsaster threats and
sustasnable development. Indeed, its mid-term review proposed the establishment of a
prograrnmic ‘that asststs couniries to reexammc and fine-tune their development
progeanumes, and 1dentifies disaster mihigation polieies, stratepies and measures that
imprave the sustainability of development programmes by taking relevant counter-disaster
measures’ (UNDHA, 1996: 9-10). It also proposed that the SPDRP should “stimulate
countries to feed disaster mitigaton programmes into their national prioritization
arrangements’ (UNDHA, 1996° 13) If successful, such efforts could conslitute a major step
in mitigating the economic impacts of natural desasters at both the household and broader
macreeconomic level.

mitigation elements, For example, most donors apparently include disaster-proofing
measures in the construction of any buildings, a measure effectively reinforced by the
fact that the Public Works Department will not take on the maintenance of any
building which has not been cyclone-pronfed However, 1t is less clear whether
earthquake-proofing measures are also included in the design of buildings. More
generally, although many donors now undertake Environmental Impact Assesstents
as part of the feasibility studies for al teast some projects, they do not updertake
hazard nisk assessments except in cases where hugh risks are already transparent. For
example, the New Zealand government apparently considered the risk of disasters in
providing support to the forestry sector, where the risks of cyclones and fires are well-
recogmised. Meanwhule, although a mumber of Fiji's larger donors, including
Australia, New Zealand and multilaterals such as UNDP, have recently begun to place
an increasing emphasis on human resources development, including anti-poverty
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sirategies, there are no projecis specifically aimed at reducing the disaster
vulnerability of individual households.



14. Conclusions

The main liadings of the paper are as follows:

Severe natoral disasters constitute mujor exosenous shocks to the Fijian
ecanomy, resulting in substantial declines in GDP. The economic impacts of
disasters may be exacerbated during periods of more fundamental underlying
weakness. underscoring the need to recognise and address any longer-term
problems rather than attribute difficuliies to natural disasters.

The agricultnral sector has become increasing]y vulnerable o natural disasiers
since the early 1980s In terms of individual crops, the vulnerability of the
country’s important sugar crop has increased as produclion has expanded onlo
marginal tands, encouraged by artificially high export piices which have
perpetuated the economy’s reliance on a lghly-disaster vulnerable indusiry.
Coconuts, an important cash crop in the Eastern Islands and much of the Northem
Division, have also become increasingly vulnerable to cyclones between the 19703
and 1980s, probabty partly reflecting the increasing sentlity of trees. However,
rootcraps remain relatively immune (0 the impacts of both cyclones and droughls.

Current changes in the agricultural sector suggest that the sector’s yolnerability
1o natural disasters is unlikely to decline in the medium term, despite an
anticipated decline in sugar production. lnstead, farmers are diversifying into other
disaster-vulnerahle crops such as fruil, vegetahles and flowers, with httle apparent
consideration, at least on the part of government, for the consequences of potential
natural hazards. Increased expansion into marginal areas and environmental
degradation conld also exacerbate the rector's hazard vulnerability, However,
rising vulnerability is not inevitable., For example, winter crops grown under
wrrigated corditions and, by definition, outside the cyclone season, are less
susceplible to natural disasters while early matoring perennial winter crops could
offer particular benefits in terms of lower vulnerability to natural desasters.
Increased cultivation of traditional ronts and wbers could also play an important
role in reducing hazard vulnerability both of households and, s export markets
are built up in response to growing overseas demand for such crops, the broader
Imacroeconamy.

Since the mid- 1980s, the forestry industry hus been expected to shortly emerge
as one of country’s major growth sectors. Pine exports, in particular, have been
forecast to eventually compete with sugar as the country's prime export. However,
in practice, Fiji Pine, at least. has consistently under-performed in meeting both
plantation and timber production targets, largely as a consequence of natural
disasiers. Between 1983 and 1994, forest damage as a result of cyclones and fires,



93

in tum par! drought-related, totalled over F$34.2m (at 1994 prices) compared with
gross profits over the same period of F$32.4m.

As with the agricultural sector, the manufacturing sector has become
increasingly vulnerable to natural disasters since the early |980s, principally
reflecting the increased vulnerability ot the svugar industry. However, sugar's
importance in total manufacturing cutpat has declined since the late 19805 due
to the growth of various (less disaster-vulnerable) industries. If this trend
continues, the sector’s overall yulnerability to natural disasters could dechne
although this rend would not represent the result of any deliberate policy on the
part of the government.

Levels of investment have been consistently low despile its particular impartance
in securing future growth. However, natural disasters do not appear 1o have acted
a constraining factor. There is liltle evidence of any post-disaster construchion
hooms linked tc the constrnction industry,

The overall balance of payments has heen relatively immune to natural disasters,
primarily reflecting higher reinsurance inflows and the export of sugar reserves
during disaster years, bath of which have helped maintain foreign exchange
earnings. However, the current pattern of diversification in the agricoltural sector
together with anticipated future declines in sngar production, in turn implying
lower sugar reserves, could render the balance of payments increasingly
vulnerable to natural disasters. The projected increase in timber and wood product
exports conld also contribute to this trend.

The tourist industry has apparently been relatively immune to natural disasters
to date, at least as reflected in annual data. Further development of the sector
therefore offers some oppartunity to reduce the economy’s vulnerability to
disasters. However, any upper limits imposed by natural disasters on the potential
extent of expansion of the mdusiry, from the perspective of both potental
investors and visitors, should be investigated. Efforts should also be underlaken
ta ensure that tourists are adequately protected in the event of a disaster, in part to
avoid any damaging publicity

Natural disasters appear to have had litile inflationary impact but there is some
evidence that they may result in more permanent price increases for certain
domestically-produced food iems.

Severe disasters can have potentially profound budgetary implications although
it is typically difficult to ascertain much impact from overall annual expenditure
data. This partly reflects the fact thal the government has limited their net impact
by redeploying allocated resources to meet disaster relief and rehabilitation needs,
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despite partly thwarting efforts to increase the ratio of capital to operating
expenditore as a consequence. Disasters have also had an adverse impact an
certain categories of government revenue whilsl recent tax changes, including a
relatrve shift away from mmport duties, may have increased the vulnerability of the
tax base to natural disasters.

Businesses and houscholds should continue to be cncouraged to lake oul
insurance policies to help spread the cost of nateral disasters and cnsure a speedy
recovery. Efforts should also be undertaken to ensure that insurance risks ate nol
under-assessed and thus that insurers and rewnsurers do not incur substantial
losses, either driving away potential reinsurers or increasing preiums to such an
exient that there 1s a large decline in 1nsurance coverage. High levels ol
reinsurance coverage are particularly important in ensuring the continued flow of
snhstantial foreign exchange earnings in the aftermath of natural disasters, thus
helping to prevent major balance-of-payments crises. Fiji is widely quoted as a
successtul example of a country which has used the insurance industry to promote
mnproved buttding standards. Although this claim may be marginally premature,
the insurance industry should continue 1o be used to encourage improved building
standards.

Considerable attention has been paid to disaster management, but efforts have
concentrated largely on preparcdness. post-disaster response and specific disaster
mitigation and preparedness projects whilst broader sirategies to mitigate the
economic impacts of natural disasters have been largely neglected. Similarly,
hazard risks have not been incorporated mto overall economic policies.
Preparedness and disaster response measnres are clearly very important and efforts
shauld certainly be continued to improve (hem even further. However, more
attention also needs to be paid to disasler prevention and mutigation.

Fiji requires a comprehensive waler strategy, identifying water resources and
appropriate techniques to expleit those resources on a systematic, national basis
and covering all aspects of water usage Such a strategy should include the
introducticn of margimnal cost pricing of water

At the community and household level, there has been a gradual breakdown m
traditional mitigation and coping mechanisms and the apparently simuitancous
emergence of a relief-dependency syndrome, with communities increasingly
rcliant on outside help in the aftermath of a disaster Various factors have
contiibuled lo the disintegration in coping mechanisms including changmg
agncnltural practices; increasing poverty: population and land pressures.
expansion of the market economy and financial services; changing types of
housing; and the breakdown of the extended family system. Poverty and disaster
vulnerability appear to be mutually selt-reinforcing but little research has been
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undertaken on the economic impact of disasters at the household level, either in
¥iji or elsewhere in the Pacific. Such studies should form a fundamental
component of preliminary investigations to design anti-poverty strategies,

+ The risk of a major earthguake, which could cause exlensive cconomic damage,
appears to have been largely discounted although an earthguake risk mapping pilot
survey is currently being conducted which could increase risk awareness. All
potential investors should be encouraged to undertake full disaster risk
assessments before deciding on the location of manufacturing plants. The extent
of insurance cover against earthgquakes should also be ascertained and such
policies promoted where possible.

The evidence presented in this paper indicales thal the structure of the Fijian
econonty, including the importance of the sugar industry, has effectively helped
mitigate some of the potentially more serions economic impacts of natural disasters,
particularly on the balance of payments. However, this should neot engender
complacency. Indeed, it is conceivable that the adverse economic, and perhaps even
the soctal, impacts of disasters could increase in the future if government policy-
makers and others do not undertake appropriate counteracting measures.

The favourable sugar price environment which Fyi has enjoyed for many years is
expected to be partially eroded up to the year 2001 as agricultural support and
protection is gradually reduced in accordance with the Uruguay Round of the GATT
Agreement, in turn precipitating the diversification out of sugar production in Fiji.
This is therefore a particularly opportune moment 10 davelop a dewiled stratcgy both
for the agricultural sector and the economy more generally which aims to reduce
hazard vulnerability as well as 10 address ather major economic concerns - namely
(as specified by the World Bank, 1995), the resloration of cconomic growth to a level
sufficient to provide jobs for the expanding labour force and to improve standards of
living; diversification of the economy to reduce vulnerability to volatile export
markets and take advantage of new export opportunitics; and the creation of a
domestic environment which encourages investinent in human and physical capital.

The World Bank {1991) has advocaled a developmenl strategy for the Pacific Islands
which focuses on areas of comparative advantage in ecach country. Tn practice, it 1s
often difficult to identify such sectors because the Pacific islands face substantial
import and export transportalion costs, forcing up the price of exports and the
domestic cost of lrving, as reflected by unskilled wage levels some 3-7 times higher
than those for comparable workers in Southeast Asia (ADB, 1993). However, Fiji is
favoured by a good natural resource basec, including tourism potential and, of the
Pacific islands, is considered to have one of best chances of achieving improvements
in standard of living and preater self-rehance {Ibid.). Given the high transport costs,
it is also widely held thal some of the strongest oppormmities for growth of the
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manufacturing sector must lie i industries based on domestic natural resources. A
1996 ADB agricuttural review of the Pacific therefore included efforts 1o sirengthen
linkages between the agriculture and manufacturing/processing sectors as one af its
main areas of concern. However, such a strategy could imply increased vulnerabihty
to natural disasters by implying increasing dependence on potentially the most
disaster-vulnerable sector of the economy 1t is therefore essential that hazard risks
are assessed as part of the multi-sectoral strategic planning process and that a strategy
is adopted which aims to mnimise risks from all potential sources, including natoral
hazards as well as, for example, adverse commodity price shocks Althovgh increased
emphasis has been placed on the integration of sectoral policies into the government’s
overall strategy since the late 1980s, hazard risk assessments have yel to be
underraken at either the sectoral kevel or for the overall economy.
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Appendix 1  Quantitative regression analysis of the impact of natural
disasters on GDP

The sensitivity of sectoral economic performance to natural disasters over the period
1971-94 was examined quantitatively for the purpose of this study using ondinary
least squares regression analysis and focussing specifically on the impact of cyclones
and draughts.

The country’s major productive economic activilies are located on Fiji’s two main
islands, Vit Leva and Vanua Levu. A cyclone serizs was therefore constructed
assigning valtues of 0 for years in which no cyclone occurred; one for years of either
moderate cyclones or severe ones which did not affect major parts of the two main
islands; and 2 for years when severe cyclones affected large parts of the main islands
{see Appendix Table 1), Cyclones which occurred between September and December
were taken into account in the cyclone dummy variable for the following, rather than
current, calendar year as their effects were largely expected to be felt at the point of
harvest. A dronght dummy variable was also constructed with values of 1 in years of
severe drought affecting large parts of the country and { in others,® A disaster
dummy variable combining cyclones and droughts in ane series and a coup dummy
variable were alsd constructed. The latter was assigned values of 2 in 1987, 1 in 1988
and 0 in other years.

Preliminary examination of Fijian sectoral GDP data indicated an apparent slowdown
in the average economic growth rate over the period of analysis, Growth rates
averagad 4.4% per annum for the period 1971-82 comparad with 2.2% for 1982-94,
The difference in growth rates was confirmed by Chow (analysis of varniance) tests
on regressions of sectoral GDP and GDP at factor cost against time for the two
periods. In analysing the impact of natural disasters on prowth rates, separate
regressions were therefore run for the periods 1972-82 and 19824 as well as for the
full period 1972-94.%

Regressions were undertaken on annual growth rales of secloral GDP at factor cost.
Mare specifically, separate regresswons were run for agricultural, manufacturing,
industnal, services and non-agricultural output as well as for overall GDP against the
various dummies. For the later period, 1982-94, data were also available on the value

™ Floods were nol considered as severe flooding typieally oecurs in the context of a cyclone. As
the country has not expenienced & major earthquake since 1953, earthquakes were also excluded
from the analysis.

! Tt should be noted that the tesults of any analysis are partly dependent upon the chaice of base
and end years. The base and end years used here were partly chosen because they were “normal”
(ie, non-disaster) years,
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of sugar production in agriculbural and manufacturing value-added, Separate
regressions were therefore run for these as well as for agricuitural and manufacturing
output excluding sugar,

The highest overall levels of explanalory poser (as measured by the adjusted RY)
were generally obtained for regressions against the combned cyclone/dronght and
coup dummigs. The results confirm that both the manufacturing and agricaltural
sectors as well as overall GDP have becoms increasingly vulnerable to natural
disasters since the early [980s (see Appendix Table 2). Regressions for the later
period, 1982-94, excluding sugar in agricultural and manufacturing production
indicale that the sugar industry is responsible for the increasing vulnerability of the
manufacturing secior bul that sugar alone cannot explain the increasing vulnerability
of the agricultural sector (see Appendix Table 3).

The explanatory pawer of the cyclone dummy lagged one year was also examined to
see if cyclones created a prolonged economic downturn or, alternatively, whether
disasters led to mini-boom conditions in the following ycar. However, results werc
generally insignificant.



Appandix Table 1- Cyclone. drought and coup dummy variable saries constractad for the purposes of
the ragression analysis

Typhoon Drought  Couwp

Year* dummy dummy  dumnmy Notes

1970 0 L1 0

1971 o [ [

1872 i} ¢} 1]

1973 2 4] 1] Beba [sevas, Yl Lavu ind Suva & west coast)

1974 1 o a Lot {saverg; gmall islandg In exirsme south-gest)

1875 1 [i] 0 Val (savete, souli-aast smaller islands), Belty {modarate,
wastam half Kendavil & v. far eouth Fiji area, gale forca winds:
in 5 V1li Levu incl. Manal)

1976

1977 o

1978 1 Anna [moderate: In eastern small islands), Bob {modarate:
wastem sida of Yt Levu), dronght 10718

1979 1 ¢ Malt {sovers: far soulh Isbarda)

1980 1 0 1] wally {gavare, lar southem comar of Vit Levu and Iskands lurther
soulh)

19mM 2 o Q Arhur (savere, savore ovar wast lncluding wostarn third of Wit
Lavu, storm winds I rast of VIR Lavl)

1882 [} 1]

1983 1 ) Oscar {savers, severa in south-west Vil Lovu, stoom Toree aver
waalem half viu Levul, orougrd 188253

1084 o

1885 a Eric [gevars, savers ovar much of Vill Levu excepl extrams north},
N\gal (modom*s; modorade tvar small eoastal reglon of Vil Levu plus
noth-wasl shands), Hina (materals; s&veqs avar sasth-aast comer
of Vil Lavu Incl, Nadi; storm forve winds ovar wastern Fed Vi Levy)

1986 )] 4] 0

1087 1 1 2 Martin (severge, north-east of Fli area including narmow strip of
north-sastenn Vanua Levu] deowghl 198677

19668 1 v} 1 Rajn (savera; poffi-sasiam exiremity of Vanua Levu and istands
in pirlp In gouth-aasterdy diraction fram heyaj)

1989 G 0 0

1980 0 o 1]

1991 a o Sina {moaarais; Viti Lavy, aspecially wast)

1992 0 1 L] Drought 1991/2

1993 2 0 1] Jonl (inodetate, worst in Manenuca's and ¥asawe's; high winds
N portg of VAl Levu}, Kina (vsry savere, savers in north-westam and
aasiem Vil Levu 23 well as Yasawn's and Lau groUng

1984 [+] 1]

1995 ] ] 0

* Cyslona seasons (1970 - October 1968 to Septamber 1970 etc.)
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Appendix Table 2 Fui - Results of regressicns lo examing 1ne relationship between sectoral growth
periormance and natural disasters
Dependent
Dapendent Regression Typhoon vanable
warinble Peneod & drought Coup lagged Adjusted
Constant dummy  demmy 1 penod Dw F R2
GDP 1972-82 4.571 1.451 0278 { 1.834 0.55 0.000
nram 07871
1982-94 6753 3,498 -2 15§ D342 | 1686 8.7 0ga4a2
(3%e8) {1283) -1 9886)
1972-94 6.596 -1.916 -3885 -0.234 | 1840 3.8 0229
+1731) (8 P L { 1248)
Agricuiture 1982-92 5727 0235 0476 | 1850 1§38 o o7e
(0 CAl) (-1.858)
1982-94 2.194 -E 6897 1.293 +0.560 | 2003 1020 0699
[ 4236 10.576) {2.922)
1972-94 8.356 -3958  -0.749 -0,531 2004 747 0469
{2083} oeo) {-3.2¢2)
Industry 1882-82 3en 1358 03061 1783 0N 0000
12 433) (-0 765}
1982-94 5 940 4485 -4 527 0292 | 1.344 4572 0.541
(278 [ 1584} -t abd)
1872-94 6.3t0 -2.933 -6 495 -0.153 1886 3.87 0.281
{1.881) * { 2069) ({ae2)
Manwacturing 1982-92 5754 0.836 -0.364 | 1.8684 0.85 0000
©aa {1267}
1982-94 9.929 €071 2109 -0452 | 2052 1211~ 0735
3arey ™ 10373 [-2.992%
1972-94 9.508 -388% 431 -0.399 | 2117 699 0.450
|2 468) * $1355) { 2534)
Sarvices 1982-92 -1.004 2476 0672 | 2280 4.08* 0381
11 451} {2 593
1982-94 4,704 -1202 2244 0003 | 1402 101 0.003
-0 982] 1 050 (D011}
1672-94 2472 0172 -2349 0385 | 1848 246 0.166
1 360) [-1 070} {2473) 4
Nen-agncuitural G 1982-62 1.312 1.566 0.323 2049 0/ 0.168
(0.786) (0575}
1982-34 5483 2175 -2 BEB 0251 1271 258 0.263
1853 * {1472 (U Esg)
1972-04 4,463 -0.923 2753 D.140 1,766 1.82 0.101
[T (+1.650) 0.718)
L

Notes T-slalistics ara glven In parantheses T-statislics and F-statistics which are statisticaily significant at the
£% level of signiiicance are indlcated by * and at the 1% laval of signiticance by ** {using ene-tallad -{asts for
durmimy varlables and two-talled (-tests for dapendent vanables tagged one pariod).
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Appendix 2 Quantitative regression analysis of the impact of ratural
disasters an the agriculivral sector

The hazard sensitivity of five major food. agro-industrial and export crops — sugar,
cocunut, roots and tubers, cassava and ginger — was formally examined using
ordipary least squares analysis 1n logarithmic form. Regressions were run over
varying tume periods, depending on the availability of data,” to explore the statislical
sigmficance of a current and lagged rainfall serics, a current and lagged cyclone
duemmy and a time serics.

Rainfall senes were based on available data for sefected rainfall stations in the more
important growing regions of each crop © Separate series were constructed for the
rainy season (November-April) and the dry scason (May-October), the latter of
which could be sigmficant for crops with longer growing seasons (see section 4.1)

The cycilone dummy used in Appendix | was adjusted to take account of cyclones in
the main growing regions only. Rainfall and cyclone dummy series lagged one year
werc also included in the analysis to capture the extent to which natural disasters
affect both subseyuent cropping patierns and yields.

The results of the analysis are presented in section 4.1, as part of the discussion of
individual crops It should be borne 1n mind that in some cases the results could have
been strengthened by the inclusion of additional explanatory variables in the analysis,
such as changes in the level of production under irrigation, movements in the cost and
availability of agncultural inputs and credil facilities, changes in marketing
arrangemerts ot vulbreuks of pestilence or disease.

% Analysis of some crops was seriously conswrained by data himitations Annual reports are
produced by the Ministry of Agnculture containing several years' data but back issucs are
difficuit to locate, Meanwhtle, production and acreage data reported by the FAO are rounded up
o the nearest thowsand lonoes or hectares, makmg them of liitle value m analysing crops
produced on only a limited scale,

¥ The most complete rainfall records were available for stutions located 1n coastal areas,
presumably reflecting the fact that a large proporhon of the populalion s also located in these
areas Coastal 1ainfall patterns can vary significantly from those furiher inland. However,
available data for particular areas of the couniry indicated that fluctuations in rainfall at different
(coastal) stations were broadly synchronised and, thus, probubly reflected overall rainfall patterns
1n the hinterland as well rather than highly localised ones,
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