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A WORLD DISASTER CAUSED BY
THE SEVERE ACUTE RESPIRATORY SYNDROME (SARS) IN 2003

1. The Severe Acute Respiratory Syndrome (SARS)

The disease

The Severe Acute Respiratory Respiratory Syndrome (SARS) is a disease of the respiratory
system that emerged in Asia in the early months of 2003 and that very rapidly expanded
towards North America and Europe.

Early symptoms of this disease include high fever —
sustained body temperature above 100 Degrees Fahrenheit
—, body chills, and headache and body pain. After two to
seven days, patients develop a dry cough that may impede
enough oxygen from reaching the blood, for which
mechanical breathing assistance is required in 10 to 20 per
cent of patients. Some patients also have diarrhea®.

In brief SARS is an atypical pneumonia whose mortality rates, according to a first
epidemiological study conducted by Imperial College of London researchers, reach very
high figures: up to 43 per cent for patients 60 years of age and over, and 13 per cent for
patients below 607,

It has recently been found that SARS is caused by a previously unknown Corona virus (See
image above). The Corona viruses had been known to affect animals only. Until the
outbreak of this epidemic, only minor effects had been produced on
humans. Apparently, this epidemic has been brought about by the
consumption of some exotic dishes of domestic animals (See image at
left).

The transmission rate of SARS is very high. Thus, suspected patients
must be isolated promptly and over the time period required for
symptoms to disappear. Contagion may occur through contact with
body fluids — such as respiratory discharge, urine, feces, etcetera — of a

1 Information taken from Centers for Disease Control in http://www.cdc.gov/ncidod/sars
2 Donelly, C.A., et al, Epidemiological Determinants of Spread of Causal Agents of Severe
Acute Respiratory Syndrome in Hong Kong, in The Lancet, published On Line on 7 May
2003.
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sick patient®, or through contamination of ventilation shafts or sewage collection and
discharge systems in buildings.

Beginning, Expansion and Control

The SARS epidemic began in November 2002 in the Southern Chinese Province of
Guangdong. By February 2003 five persons had died; more than 300 were suspected of
infection. At the end of the month, a physician from Guangzhou Province became ill at a
Hong Kong hotel and died two weeks later; six persons were in contact with him and also
became ill with the disease. The following week, Hong Kong physicians officially reported
the first case of atypical pneumonia that would be known as SARS. Several health workers
acquired the disease. On 12 March, the World Health Organization (WHO) issued its first
world alert on the disease; three days later, advisories were issued to airline passengers and
crews describing the symptoms of the disease. At the beginning of April, WHO suggested
travelers not to visit Hong Kong and Guangdong to avoid contagion. By the end of April
there were 2753 confirmed cases and 122 deaths caused by SARS in China alone.

| The outbreak expanded since then at an exponential
rate. Outbreaks occurred in several countries of Asia
as well as in North America — in Canada and the
United States, mainly — and in Europe. Efforts were
made to define the best treatment protocols and very
strict controls were imposed to avoid or reduce

o | contagion (See image at left). WMO continued issuing
“ warnings for travelers to avoid visiting cities and
7 countries where the epidemic was present. In mid

May, SARS expansion appeared to be halting. Available statistics showed the following
figures for end June*:

Total number of cases 7,348
Total number of deaths 807

The expansion of the SARS epidemic in the world is shown in the following chart,
prepared on the basis of data provided by WHO. Finally, on 5 July, WHO issued an official
communication informing that the SARS outbreak had been controlled in the entire world.

3 Interim Guidance on Infection Control Precautions for Patients with Suspected Severe
Acute Respiratory Syndrome (SARS) and Close Contacts with Households, Centers for
Disease Control, 29 April 2003.

4 Cumulative Number of Reported Probable Cases of SARS, from 1 November 2002 to 24
June 2003, World Health Organization (WHO).



Chart 1
World Expansion of the SARS Epidemic
From November 2002 through End June 2003
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Social and Economic Effects

News concerning the high transmissibility and mortality of SARS
promptly expanded in Asia, as well as in North America and Europe
where many cases occurred even as early as March 2003. The
governments of countries or regions affected by the epidemic promptly
quarantined both the patients and the attending health personnel that had
been in contact with them (See image at
right). In some cases — most notably in
China and Taiwan — access and exit to
entire hospitals, universities and some
| residential developments was prohibited. In rural China,

some local residents even went as far as to blockade road
access to their towns in an effort to avoid the epidemic that
was rampant in the cities (See image at left).

Schools and universities were closed to avoid contagion of the students. Massive public
information campaigns were undertaken to foster the use of face masks, cleansing and
spraying of public places and urban and interurban transport media. Preventive measures
were widely disseminated.



The population responded positively. Attendance dropped to nearly zero in commercial and
other public areas. Foreign travelers, fearing contracting the disease, nearly stopped travel
to the affected countries. Retail trade centers, hotels and restaurants, and transport-related
businesses emptied. Frequency of international flights was significantly reduced. Transport
terminals were frequently empty of passengers. This
resulted in a significant negative impact on income for
enterprises involved in trade — especially retail trade —
tourism and transport, as well as on their employees
earnings. In some cases, the reduction in economic activity
in those sectors dropped by 60 per cent by the month of
April, and reached up to 70 per cent a month later.

The rapid expansion of the outbreak caused also the canceling of some cultural and sports
events that had been scheduled for the following summer in some affected countries. One
such example was the final qualification round for the
Olympic games that were scheduled to be held in China
between August and October, and were moved to the United
States instead. Other events — such as horse race
championships and international swimming meetings —
were also cancelled or moved elsewhere. As a result,
tourists’ arrivals and corresponding income were further
reduced.

Taking stock of the fact that their economies and the livelihood of the population were at
stake, the affected countries” governments decided to undertake — in addition to SARS
prevention campaigns — financial support programs that permitted survival of the most
affected sectors during the crisis.

In May 2003, the World Trade Organization (WTQO) expressed its concern that the
epidemic might become an obstacle to world trade, and that it might cause a deceleration of
world trade growth rates to which Southeast Asian nations had very actively contributed in
2002. It was also pointed out that as a result of the epidemic, the international perception of
Southeast Asia as the “world’s factory” might change and lead to the migration of some
industries to less vulnerable areas in the world. The International Air Transport Association
(IATA) pointed out that mainly due to the SARS epidemic a decrease of 18.5 per cent in
world passenger traffic had occurred in April 2003, and that the Asia-Pacific air carriers
had sustained a drop of 44.8% in passenger traffic®.

It was feared that the economic impact of the epidemic in the affected countries might be
stronger that that of the financial crisis that brought about widespread bankruptcy and
currency devaluations in Southeast Asia in 1997. At the end of April, some preliminary
estimates indicated that the impact of SARS was already reducing economic growth in
Hong Kong, Singapore and Taiwan, and that its duration was not possible to foresee in
view of lack of information on the possible control of the epidemic. In the case of Thailand
and Malaysia, were on the verge of reversing economic growth. China’s industrial

5 See IATA Press Release Number 17, 23 May 2003, in http://www.iata.org.
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expansion was being threatened as well. Forecasts issued in May predicted that China
might have negative economic growth rates in the second and third quarters, and that — if
the epidemic was contained promptly — it would be only during the fourth quarter that the
previous growth rate would be resumed. The recovery rates of other economies in the
region would depend on how vulnerable they were in the retail trade, tourism and
international transport sectors.

At the end of June 2003, and based on the most recent information, WHO concluded that
the epidemic was under control and lifted its recommendation not to travel to the affected
countries. The international community welcomed the news. It was hoped that trade,
transport and tourism flows would recover promptly.

In spite of the above, the SARS epidemic brought to light the fact that the appearance of a
new disease, with the mortality potential that this one has, may in fact significantly affect
the well-being of the population and the economic growth of directly affected countries.
Furthermore, that neighboring countries and those with which the affected countries have
trade, transport and tourism links could be similarly affected. The vulnerability of the
global society in the twenty first century to unexpected disasters was also made evident.

2. The Effects of SARS in Singapore
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~ As briefly pointed out in the preceding section,
Singapore (See location map on the left) was one of
the countries affected by the SARS epidemic. The
main effects of the epidemic on the country’s
economy are described heretofore.

Singapore is a Southeast Asian country that in 2000
_~L~—_ had a population of 4 million, and a per capita income
.| 0f22,750 US Dollars®,
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The incidence of the SARS Epidemic in Singapore

The first cases of SARS in Singapore were identified on 6 March 2003. The Health
Ministry found that three persons that had recently visited Hong Kong had contracted the
disease. These patients were promptly isolated in local hospital wards. Six more SARS
victims — including two health workers — were identified a week later and were interned in
Tan Tock Seng Hospital. From that date onwards many other cases of contagion were

6 Official Statistical Publications, World Bank Atlas, 2002.



found. Most new cases had in common that they had traveled in taxis that were originally
used to transport the second set of patients to the hospital, or were workers of a major
market store that had been in close contact with another initial victim of the disease. By end
April, 201 probable cases of SARS had been identified, and a total of 722 cases were under
close observation as suspects of having the disease’. By the end of June, the total number of
confirmed SARS cases reached 206, and 32 persons had died from the disease®. The
following chart shows the evolution of the SARS outbreak.

Chart 2
Cumulative Evolution of the SARS Epidemic in Singapore
March to July 2003°
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The Economy of Singapore

In 2002, Singapore’s gross domestic product reached 86,970 million US Dollars. An annual
growth rate of 2.4 per cent was expected for 2003, a rate similar to the one of the previous
year. The following table shows the evolution of economic performance of Singapore in the
past five years.

7 Weekly Epidemiological Record, Number 19, 9 May 2003, World Health Organization, in
http:/ /www.who.int/wer.

8 See SARS Update, 2 July 2003, Singapore Ministry of Health, in
http:/ /www.gov.sg/moh/sars.

9 Prepared on the basis of information taken from Cumulative Number of Reported Cases
of Severe Acute Respiratory Syndrome (SARS), World Health Organization, in
http:/ /www.who.int/csr/sarscountry.
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Table 1
Gross Domestic Product of Singapore, at Current Market Prices
(Million Singapore Dollars)™

1998 1999 2000 2001 2002
GDP at Current Market Prices
137,085 139,565 159,662 154,078 158,064
Annual growth rate 0.6 14.4 (3.5) 2.6
The breakdown by sector of the Singapore economy is given in the table below.
Table 2
Breakdown of Singapore’s Gross Domestic Product in 2002
Million Singapore
Dollars Per Cent
Total GDP at Current Market Prices 158,064 100
Goods Producing Sectors 52,470 33
Manufacturing 41,080 26
Construction 8,530 5
Utilities 2,694 2
Other Goods Industries 166
Services Producing Sectors 101,079 64
Wholesale and Retail Trade 19,511 12
Hotels and Restaurants 3,503 2
Transport and Communications 18,223 12
Financial Services 18,921 12
Business Services 21,641 14
Other Services 19,280 12
Owner-Occupied Dwellings 5,636 4
Less: Financial Intermediation Services Indirectly (10,335) @)
Measured
Taxes on Products 9,215 6

As may be noted, Singapore’s economy is heavily concentrated on the production of
services — rather than goods —, but the manufacturing sector represents nearly one fourth of
total GDP, which fact has given rise to the international image of Singapore as the “world’s

factory”.

There is no significant seasonal variation in production, as may be noticed in the available
information on quarterly GDP (See Table 3).

10 Developed from data provided by Singapore Department of Statistics.
11 Developed from data provided by Singapore Department of Statistics.




Table 3

Gross Domestic Product of Singapore, at Current Market Prices,

For each Quarter in 2002 and the First Quarter of 2003 2

(Million Singapore Dollars at Current Market Prices)

1-2002 11-2002 111-2002 | 1V-2002 1-2003

Total GDP at Current Market Prices 38,831 40,366 39,034 39,833 39,304
Goods Producing Sectors 12,655 13,534 13,264 13,017 12,872
Manufacturing 9,753 10,775 10,383 10,169 10,317
Construction 2,197 2,060 2,156 2,117 1,896
Utilities 664 657 683 690 618
Other Sectors 41 41 41 42 41
Services Producing Sectors 25,051 25,439 25,001 25,588 25,019
Wholesale and Retail Trade 4,634 5,078 4,713 5,085 4,849
Hotels and Restaurants 883 870 851 899 833
Transport and Communications 4,526 4,594 4,556 4,546 4,378
Financial Services 4,695 5,001 4,687 4,538 4,355
Business Services 5,407 5,446 5,434 5,353 5,322
Other Services 4,905 4,449 4,760 5,166 5,282
Owner-Occupied Dwellings 1,408 1,406 1,411 1,410 1,410
Less: Financial Intermediation Services

Indirectly Measured (2,654) (2,473) | (2,756) (2,452) (2,418)
Taxes on Production 2,371 2,459 2,114 2,270 2,421

As may be noted, total production in the first quarter of 2003, exceed by 1.2 per cent the
amount of production obtained in the first quarter of the previous year, and was slight lower
than that of the fourth quarter of 2002 (See Table 3).

Singapore has a very open economy as evidenced by the fact that its manufactured goods
are mainly for export. In addition, the services producing sectors — most notably those of
trade, hotels and restaurants, transport and communications, and financial services — are
heavily dependent on the arrival of tourists and capitals from abroad. This is indeed a
vulnerability to unforeseen events in the country’s external sector.

The Effects of SARS on Selected Economic Sectors

The SARS epidemic brought clearly to light the above-mentioned vulnerability. Nearly all
sectors were affected in one way or another. Economic activity was curtailed due to the
need to avoid agglomerations of people in factories and other centers of activity, and the
reduction in the arrival of tourists and businessmen. The following is a brief account of the
effects of the SARS epidemic on three key sectors of the Singapore economy.

The single most notable effect was the reduction in the arrival of tourists and businessmen,
which had an immediate bearing on the occupancy of international flights, hotel bookings
and restaurant receipts, as well as in the sales of the retail trade sector. In addition, fearing
contagion, the local population abstained from visiting markets and other public areas.

12 Developed from data provided by Singapore Department of Statistics.



The Tourism Sector. Tourists’ arrivals during January and February — before the
appearance of the SARS epidemic — had been above estimated levels. They began dropping
by mid March and fell by 61 per cent by April and by 70 per cent in May. Only by the
second half of June had a slight recovery began. Hotel occupancy, restaurant sales and use
of taxicabs dropped accordingly. Personnel layoffs occurred in said activities.

Gross sales in this sector had been moderately diminishing
since 2001, as may be noted in the following table. However,
before the SARS epidemic broke out, expectations were for a
3.3 per cent annual growth rate.

Table 4
Gross Sales and Gross Domestic Product for the Hotel and Restaurants Sector
in Singapore, from 2000 to 2003"

Item 2000 2001 2002 2003*
Gross sales, million Singapore Dollars 6,023 6,216 5,788 5,979
Gross sectorial product, idem 3,545 3,628 3,503 3,587
Value Added/Gross Sales Coefficient 0.59 0.58 0.60 0.60

* Forecast.

The Transport Sector. The SARS epidemic resulted in a drastic reduction in the transport
of persons and cargo, to and from the country. As previously indicated, tourists arrivals
dropped and the occupancy of air flight seats fell accordingly. Cargo transport, especially
sea borne, was temporarily reduced due to the fact that some people fell ill to SARS while
on cargo vessels and to the ensuing quarantine in ports.

The air transport subsector was by far the most affected.
Passenger traffic dropped since the second half of March
once news about the epidemic reached the public at large.
In April, Singapore Airlines reduced its number of flights
by 40 per cent due to the lower demand. Passenger
movement continued its decline during May. Only in June
was a slight recovery evident. These facts had a direct
repercussion on sales and revenues for the airline industry.

Operational revenues for the entire transport and communications sector had been
stagnating in the past two years. For 2003, when the SARS epidemic had not broken out as
yet, no significant improvement and growth was expected. The following table shows the
past and projected performance of the entire transport and communications sector.

13 Gross Sales data taken from the 2002 World Atlas of the World Bank; data on GDP for
the sector taken from Singapore Department of Statistics; figures shown for 2003 are the
best available projections before the SARS epidemic broke out.
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Table 5

Operational Revenues and Gross Domestic Product of the Transport and Communications Sector

in Singapore, from 2000 to 2003

2000 2001 2002 2003*
Operational Revenues, million Singapore Dollars 45,484 47,090 47,220 47,385
Gross Sectorial Product, idem 18,236 17,402 18,223 18,000
Value Added/Operational Revenues Coefficient 0.40 0.37 0.38 0.38

* Forecast.

It is estimated that roughly one third of the values shown in Table 5 refer exclusively to
passenger air traffic transport. The remaining two thirds refer to cargo transport in all
modes and to telecommunications.

Retail Trade. Sales in the retail commerce sector fell significantly, in response to the drop
in tourists arrivals and to the — voluntary and forced, in some cases — quarantine of
domestic buyers. Some reliable sources indicated that sales : )
dropped by 50 per cent by mid April and by 60 per cent in
May, with a slow recovery beginning in June.

Large commercial establishments (malls, supermarkets) and
individual stores were affected. The smaller enterprises
were similarly hurt. Both international and domestic chains
and stores suffered equally.

Total sales in the trade sector had been growing slowly since 2001; however, before the
epidemic broke, a moderate recovery of sales was expected. The following table shows the
past and expected performance of the trade sector.

Table 6
Sales and Gross Domestic Product for the Trade Sector (Wholesale and Retail)
in Singapore, from 2000 to 2003"

2000 2001 2002 2003*
Total Trade Sales, million Singapore Dollars 468,898 441,649 | 441,867 | 451,935
Retail Trade 28,597 26,589 | 27,030 | 28,190
Wholesale Trade 435,278 408,844 | 414,837 | 423,745
Sector Gross Domestic Product, idem 19,972 19,441 19,884 20,337
Value Added/Sales Coefficient 0.043 0.046 0.045 0.045

* Forecast.

14 Data on gross retail sales taken from the 2002 World Atlas of the World Bank; data on
GDP for the sector taken from Singapore Department of Statistics; figures shown for 2003
are the best available projections before the SARS epidemic broke out.

15 Data on trade sales taken from the 2002 World Atlas of the World Bank; data on GDP
for trade sector taken from Singapore Department of Statistics; and figures shown for
2003 are the best available projections before the SARS epidemic broke out.
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It must be emphasized that sales contraction due to the SARS epidemic affected the retail
trade sector mostly, and that wholesale trade was affected only marginally.

3. The Exercise to be conducted at the Workshop

As part of the Workshop, participants are expected to conduct an exercise that involves the
estimation of the effects caused by the SARS epidemics in the three sectors of the
Singapore economy, and the overall impact on economic performance for 2003. The
ECLAC methodology®® for the assessment of damages, and the data included herewith, are
to be utilized. Basic assumptions for these estimates are described in the following sections.

Effects on individual sectors

The Tourism Sector. The reduction in annual sales due to the SARS epidemic in the hotels
and restaurants sector is to be estimated. This loss is to be expressed in Singapore and US
Dollars, using an exchange rate of 1.74 Singapore Dollars per US$.

Chart 3
Actual and Projected Number of Foreign Tourist Arrivals in 2003
(Thousand Persons per Month)
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16 Economic Commission for Latin America and the Caribbean, Handbook for the
evaluation of the socioeconomic and environmental impacts of disasters, Mexico City, 2003,
in http://www.eclac.cl/Mexico.
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Estimates are to be made on the basis of a comparison of expected sales for 2003, as
indicated in Table 4, and the actual and projected sales that occur during the year. An
average monthly arrival of 630,000 tourists is to be assumed for the exercise. Available
data for the first five months of the year, together with estimated recovery figures for the
rest of the year, as shown in Chart 3, are to be used for the exercise. The trend of recovery
for tourist arrivals has been derived on the basis of Business Expectations Surveys
conducted by the Singapore Statistics Department®’, as well as other reliable sources.

Transport and Communications Sector. An estimate is to be made of the loss of
operational revenues in the passenger air transport industry resulting from the SARS
epidemic. The estimated operational revenue of the entire transport and communications
sector for the year 2003 — before the SARS outbreak — must be used as a baseline, and
taking into consideration that passenger air transport represents 30 per cent of the total
sector. As in the past case, the result of the exercise should indicate the reduction in
revenue for this industry, expressed in Singapore and United States Dollars.

Chart 4
Time Variation of Monthly Revenues of Passenger Air Transport
In Singapore during 2003
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To carry out these estimates, the baseline to be adopted is the average monthly revenue for
passenger air transport as expected for 2003 before the SARS outbreak, as indicated for the

17 In http://www.singstat.gov.sg.
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total transport and communications sector in Table 5, and multiplied by the 30 percent
coefficient indicated above.

Observed data for the first five months of the year and projected recovery figures for the
remainder of 2003, as given in Chart 4, are to be used in the exercise. In this case again,
recovery trends have been obtained from analysis of information given in the quarterly
Business Expectations Surveys undertaken by the Singapore Department of Statistics, and
other sources. Near complete recovery is assumed by year-end.

Retail Trade Sector. Similar estimates are to be made of the losses of sales sustained in
2003 by the retail trade sector due to the SARS outbreak.

The expected monthly performance of the retail trade sector, before the epidemic occurred,
must be used as a baseline for the exercise (See Table 6). To estimate losses, use must be
made of data on sales observed during the first five months of the year and of data on
projected recovery of sales for the rest of 2003 as given in Chart 5 below.

Chart 5
Time Variation of Sales in the Retail Trade Sector in Singapore during 2003
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Summary of Losses. The total amount of losses sustained by Singapore due to the SARS
outbreak are to be obtained by simple addition of the partial losses of the three sectors
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described above, since it is assumed that they are the main sectors affected. The figures
should be given in Singapore and United States Dollars.

The Effect on Overall Economic Performance

Once the total amount of losses has been estimated — in both Singapore and United States
Dollars — a preliminary estimation may be made of the effect of the SARS outbreak on
economic growth for the country in 2003.

In order to do that, use must be made of the actual economic growth figure achieved during
the year. According to the Singapore Department of Statistics, GDP — in current market
prices — reached 159,135 million Singapore Dollars®, or a 0.68% growth with respect of
the previous year.

To estimate the growth that might have been achieved by Singapore in 2003 had the SARS
outbreak not occurred, the above given GDP figure must be added to the total value added
of the losses estimated in the exercise. Value added can be estimated by making use of the
value added/loss coefficients for each sector given in Tables 4 to 6.

18 In http://www.singstat.gov.sg/keystats/hist/gdp2.html.
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