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Abhstract

The purpose of this project is an economy-wide
analysis of the outhreak of the foot-and-mouth
disease (FMD) in Taiwan. Since the impacts of
FMD are not confined to the hog industry only and
expectations are important for an insightful anatysis,
we employed a dynamic CGE analysis of the
impacts of FMD and possible structural changes.
We first review the hog industry and its
developrment during last 30 years in Taiwan. We
also provide a literature review on the economic
evahition of FMD mmpacts.  Our model is a
dynamic computable general equilibium (CGE)
model of the Tawan’s econonty, developed
gpecifically with an emphasis on Tarwan’s hog
industry and its related indhstries.  The model is
derived from the ORANI mode] (Dixon, Pamerster,
Sutton and Vincent, 1982) and the MONASH
model
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The hog industry in Taiwan has expanded very
fast since 1960's. Since then the total production and
export t0 Japan increase dramastically. Starting
from 1992 the export value of poik to Japan was
over | billion US dollars. 1t hits a historical record of
1.6 billion dollars in 1996. According to the statistics
the hog industry has been one of the most importarit
industries in agricultural sector since 1986. The total



production value is 88.6 billion NT dollars and hasa
largest share (21%) of total agricultural production.

Unfortunately, on March 14, 1997 the first case
of foot-and-mouth disease (FMD) was reparted ona
farm located i the northwest section of the island.
At the beginning of May, the infected area was
extended to cover the whole main idand. By June4,
6,143 farms had been affected.  The mumber of
exposed susceptible animals reached 4.66 million
head, the mmber of cases was 1 million and 3.85
million animals were slaughtered (Shich, 1997).
The park export to Japan was totally halted since the
outhreak of FMD.

This study aims o provide an economy-wide
analysis of the outbreak of FMD in Taiwan. Smce
the impacts of FMD are not confined to the hog
industry only and expectations are important for an
insightfil analysis, we employed a dynamic CGE
analysis of the impacts of FMD and possible
stactural changes. We first review the hog industry
and its development during last 30 years in Tarwan.
We also provide a literature review on the economic
evahition of FMD fmpacts. Our modd is a
dynamic computable general equilibrm (CGE)
model of the Taiwan’s economy, developed
specifically with an emphasis on Taiwan’s hog
industry and its related industies.  The model is

derived from the ORANI mode (Dixon, Pammertter,

Sutton and Vincert, 1982) and the MONASH
model.

According to Ekboir (1999), the value of the
losses caused by a FMD outbreak corsists of four
components: (1) the direct cost of dealing with the
ourbreak (cleaning and disinfection, compensation
to producers, quarantine enforcement, efc), (2)
production losses, (3) induced price changes, and (4)
the effect on other sectors of the economy. Different
ways to estimate the value of losses have resulted in
four methodologies: accounting methods, cost-
{I/0)y models.

All firms purchase pamary nputs and
economic agerts (firms, houscholds, efc). These
agents, n tum, buy and sell products inducing
additional econotnic activities that spread to the rest
of the economy. Through these direct, indirect and
induced linkages, a FMD outbreak not only affects
the infected premises but the whole economy.
Input-output (AO) analysis estimates the direct and

indirect cost of the cutbrezk to the whole economy.
Gamer and Lack (1995} is an example of input-
output analysis. They evaluate four conirol options
(starmping-out, dangerous contacts slaughter, and
ealy or late ning vaccination) for FMD in three
differert regions of Australia. A stochastic disease
simulaion model was used to generate FMD
outbreak scenarios, and an A0 model converted
outbreak effects on farming and  processing
operations and subsequent effects of control
programs into estirates of total economic impacts.
according to ecological and productive conditions.
However, the main limitations of /O analysis
are that it does not include price effects and resources
are unrestricted. Models which attemipt to capture
all these FMD nterdependencies require two types
of data input-output tables and behavioral
parameters. /O analysis, becarse they include only
direct interdependencies between componets of the
economy, require as data only mput-outprt tables.

Theoretical Framework

In this study we employed a dynamic CGE
model and mpat-utput table to analyse the
economy-wide impacts of FMD outhreak in
Tatwan and mduced possible structural changes.

A modem computable general equilibrium is
usually formulated as a set of behavioral equations
and identifies which describe the economic behavior
of the agents identified in the model and the
them. The behavioral equations are usually derived
as the solutions to explicit constrained-optimisation
problems assumed to drive the econamic behavior
of a representative agent from each component of
the model economy, eg, a typical producer in a
given industrial sector, a typical household of given
socineconomic or demographic characteristics, or a
typical importer or exporter. [AD analysis can be
derived as special case of computable general

Our model is a dynamic computable general
equiibiom (CGE) model of the Tamwan’s
economy, developed specifically with an emyphasis
on Taiwan’s hog industry and its related industries.
The model is derived from the ORANI model
(Dixon, Panmenter, Sutton and Vincent, 1982)
the MONASH mode. MONASH is a

multisectoral, computable general  equilibrium



(CGE) model of the Australian economy descented
from the welHoown ORANL ORANI was
originally designed for comparative-statics, ie, for
projecting what difference a shock would make to
the economy af a poiret in time. MONASH is
capable of projecting the development of the
economy fhrough time, e, year-to-year pattemns of
growth over medium-run periods.

As a byproduct of the historical simmlations,
we estimae detailed pattems of changes in
technology and household tastes over the historical
period. We tse these estimates as the starting point
for foomlating forwarddooking scenarios of
changes in technology and testes for forward-
looking simulafions. Our forwardlooking, o
forecasting, simulations allow us fo project prospects
for the agriculhural, industrial and occupetional
structires of the economy and also for income
distribution.

The growth path for the economy projected ina
forecasting simulation can also be used as a control
path from which to make deviations showing the
effects of FMD impacts, policy changes or other
shocks of interest.  Policy analysis conducted by
projecting deviations fiom an explicit control path is
much richer than the comparative-static exercises
comrnonly undertaken with CGE models. It allows
ws, for example, to analyze adjustment problems
associated with policy changes as well as just the
final effects of the changes,

For the decomposttion closure of the model, we
choose a short-run macro environment where on the
supply-side we fixed the level of capital usage by
fixing capital in each industry. On the demand side,
we fixed domestic absorption (e, real household
consumption, aggregate real investmenn, aggregate
real other demands, and aggregate real inventories).
The shocks to the economy include -30%4 to the
household taste change towards pork. consumgption
and -100% to the pork export (Le., o pork expart).

= HRad
Foot-andumouth disease, a significant threat to
animal health and welfare, is not considered
transmissible o humans, and poses no foood safety
threat However, the new outbreak in the United
Kingdom, along with others in France and Holland,
have raised concerned that new FMD outhreak
could ocar around the world, Methods 10 estimate
the potential economic costs of a FMD outbreal,,

inchuding animal hezlth costs, production Josses, and
mmfmﬂﬂm,mimmm:hlﬂw
suggestions.

This study provides an economy-wide analysis
of the cutbreak of FMD in Taiwan. Decomposition
results show that nominal GDP decreases by -
025% (the first year), -0.15% (the second year) and
006 (the third year). The reduction in nominal
GDP is mostly due to price reduction effect The
GDP deflaior drops by -023%(the first year), -
0.13% (the second year) and -0.04 (the third vear).
The real GDP decreases insignificartly. The output
loss in hog industry is mostly compensated from the
production increase in poutry and beef industries.
The poutry production increases by 0.56% (the first
year), 0.34% (the seoond year) and 0.13 (the third
vear). Although most hogelated industies (eg,
slaughttering, soybean oil, feed, etc)) inar a loss,
other industries like livestock medicing, food
processing, efc., benefit.

The CGE estimates clearly demonsirate that
econony-wide analysis is more complete than those
of partial equilibrium analysis. Over-estimating the
losses due to the FMD disease event withowut taking
into account of positive effects to other related
industries would provide mcomplete infoamation for
policy evaluation.

The cost of the samping-out policy would
explode with the number of depopulated premises.
The altermative policy of vaccination could reduce
the number of animals destroyed bt would delay
the rem of Taiwan to the FMD-free market.
However, the rumber of destroyed animals at which
stamping-out ceases to be the optimal policy is
umknown

According the recent repart of Buzhy, et al
{2001), given the disadvantages of FIMID vaccines,
the United States, the European Commission, and
individual EU. member staes do not believe
widespread vaccination is an appropriate first step
against the disease. In particular, APHIS (Animal
and Plant Health Inspection Service, USDA)
believes that there is no need to vaccinate against a
disease when no animals are affected - especially
when stict import restrictions and surveillance
policies are in place.
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