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This paper aimed to study the economic recession from household responses
to the epidemic and consumption stimulus policies in Thailand using the mac-
roeconomic general equilibrium model simulation method. Simulation results
show the household responses. The epidemic situation caused the house-
holds to decrease consumption, working hours, and investment in order to
prevent infection. These steps led to a contraction of the economy. Further-
more, the households responded to the measures by sharply reducing invest-
ment so as to increase consumption during the implementation period, espe-
cially in the first week. Changes in the opposite direction between consump-
tion and investment imply the crucial role of government spending to drive
the households' consumption. At first glance, it may seem that the govern-
ment's consumption stimulus policies made the economy and the epidemic
situation even worse because of the sharp decline in GDP per capita, invest-

ment, and working hours. Moreover, they have accelerated the COVID-19 ep-
idemic to a peak more rapidly and intensely. An approach that will allow us
to assess the effectiveness of policies would be to take the change in GDP
per capita over the periods that cover the policy action. The calculation of the
net change in GDP per capita shows that the policies introduced by the gov-
ernment to boost consumption helped mitigate a total annual economic loss
of $36.88 and $26.26 per capita in the perfect and imperfect competition
models respectively, compared with the case of no policies.

consumption stimulus measures.

INTRODUCTION

Since 2020, the world has been faced with an unexpected outbreak situation of the coronavirus 2019
disease. Its impact has not only caused chaos in the public health system, but it has also escalated to economic
shutdowns to control the disease. Many papers have discussed the impact of COVID-19 on demand and supply,
including the effects of a prolonged epidemic. Moreover, the containment measures might reduce consumer
confidence in spending, and lead to pessimism about long-term economic prospects. The phenomenon of a
delayed return to work will continue, and the construction period of infrastructure projects will be significantly
affected (Mohsin et al., 2021, Philipp et al., 2020a; 2020b). The economic agents adopt a “wait-and-see” atti-
tude when there is less confidence in the economic climate (Baldwin, 2020). The decrease in labor productivity
and supply adversely affects firm revenue and bring down the financial market. (Elenev et al., 2020).



Thailand is one of the developing countries that is inevitably affected by COVID-19. Although the outbreak
did not seem to be severe at first, this emerging disease went on to cause panic among all sectors. The first
confirmed COVID-19 case was reported on 12 January 2020. After an initial peak of transmission (188 cases
in a day) on 22 March 2020, infections were contained after the government action with community-based
contact tracing and quarantine measures. The epidemiological characteristics by age group show that individ-
uals in the 20-29 and 30-39 age groups became the most infected, respectively. At that time, Thailand was
praised by the World Health Organization for dealing with the epidemic (National News Bureau of Thailand,
2020). It cannot be denied, however, that this outbreak had a huge effect on the Thai economy. The GDP per
capita growth rate was noted to have a negative growth rate of 9.82% at the end of the first quarter of 2020
(CEIC, 2021). While the government devoted both human resources and the budget to address this unprece-
dented outbreak, households made a surprising drop in spending. The decline in the household consumption
growth rate from this epidemic was greater than for any crisis in the past 20 years, with a decline of up to
12.95% (CEIC, 2021), corresponding with the Consumer Confidence Index shown in the current economic situ-
ation averaging its lowest in 10 years at 27.90 (UTCC Center for Economic and Business Forecasting, 2021).
On the supply side, the unemployment rate spiked to 1.95% in the second quarter of 2020 before a slight
decline (Bank of Thailand, 2021). As mentioned above, the COVID-19 outbreak has sorely affected the Thai
economy, especially in the area of household consumption. This should be the focus because it reflects the
well-being of the household, and the goal of the initial government policy responses to the outbreak should be
to protect vulnerable households in terms of income.

During the COVID-19 epidemic, households may voluntarily stay at home to protect themselves from the
virus or in compliance with government measures to contain the outbreak. In response to this situation, the
economy was affected by household decisions and government policies. During the past two years, there have
been papers suggesting that household consumption spending declined in response to the epidemic and neg-
ative income shock, especially on goods and services whose supply was restricted by government transport
limitation measures (Anderson et al., 2020; Christelis et al., 2021). Therefore, the government should be con-
cerned about the size and nature of the consumption response. The paper of Kim et al., 2021 also points out
that the reduction in consumption spending is associated with the lockdown policy, heightened economic un-
certainty, and reduced income. Furthermore, several studies examined the impact of the cash transfer scheme
on consumption in various countries such as Japan, the US, and China (Hattori et al., 2021; Kubota et al., 2021;
Baker et al., 2020; Chen et al., 2020) using survey transaction data in different payment channels, and differ-
ence-in-difference approaches in order to represent the heterogeneous effect. These studies suggest that
households responded rapidly to the stimulus payment, with large increases in spending on food, even if this
was mainly in the short term. The consumption responses, however, were related to households’ financial sta-
tus. Low-wage individuals who have high MPCs out of income and high debt would spend their stimulus payment
on loan repayments instead. This tends to reduce the policy effectiveness. Although many countries use fiscal
policies to stimulate household consumption through cash or cheque transfer payments, another method avail-
able is via consumption tax: VAT. In the short run, COVID-19 had a significant effect on aggregate demand
shock, implying that COVID-19 can be thought of as a “tax” on consumption. However, the economy can bounce
back sharply when these taxes are gone. In addition, based on the Solow model, when the investment rate
declines or the capital stock depreciates without being replaced, output could fall below its steady state and
take a while to return, implying long-term effects on the economy (Jones, 2021). To increase aggregate demand
during economic downturns, a change in the tax on consumption can be implemented quickly, and easily (Bel-
sie, 2022).

The contribution of this research is the experiment simulating the Thai economy, which is a developing
country, under the first wave of the COVID-19 outbreak in 2020. By applying the macroeconomic general equi-
librium models integrated with the SIR-macro model provided by Eichenbaum et al. (2020a), the author intro-
duced the two reality consumption stimulus policies: the schemes titled “We Do Not Leave Each Other”, and
“50:50 Co-Payment” in terms of negative consumption taxes into the models. This approach allowed the models
to represent the nature of households in responding to these measures. Alignment with the objectives of the
schemes to help vulnerable members of the population by increasing their purchasing power in consumption
could be achieved through money transfers to PAOTANG: an application that operates on any electronic devices
that allows the applicant to manage the transfer of funds, receive funds, or make a payment for goods/services,
as well as any other financial services that are available on the PAOTANG application services provided by the
Krung Thai Bank.

Simulation results show the household decisions and the response to both the epidemic situation and the
consumption stimulus measures. The epidemic situation caused households to decrease consumption, working
hours, and investment in order to prevent infection. These steps led to a contraction of the economy.



Furthermore, the household responded to the measures by sharply reducing investment so as to increase con-
sumption during the implementation period, especially in the first week. Changes in the opposite direction of
investment and consumption imply the crucial role of government spending to drive the households' consump-
tion. Although the simulation results may not be compared with the real situation because of the overestimation
in the epidemic situation, it could help in the interpretation of the households' behavior and the economic con-
traction where the factual observations can be compared to the limitations of the model.

The rest of this paper consists of Section 1 describing the models; Section 2 presenting the model param-
eterization; Section 3 discussing the simulation results, and Section 4 presenting the conclusion.

1. THE MODELS

The simulations of the economic recession due to the epidemic are based upon three general equilibrium
macroeconomic models: the neoclassical competitive model, the Neoclassical imperfect competitive model,
and the New Keynesian model integrated with the SIR-macro model provided by Eichenbaum et al. (2020a).
Because the economy of interest is Thailand, for simplicity, the assumption of a small-closed economy is used.
The consumption stimulus policies in terms of the negative consumption tax are added into the model to assess
the effectiveness of the Thai government’s public policies in response to the COVID-19 outbreak. The model
setup, therefore, is as follows.

1.1 The Neoclassical Model

1.1.1 Households

A continuum of representative households maximizes their utility by making decisions on consumption and
the labor supplied to firms. A household’s lifetime utility is given by:

=32 oate) - S gt o foatet)- S0y | o

subject to the budget constraint:
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where the parameter ,b’I denotes the discount factor, and @ denotes the scaling parameter for the disutility of
supplying labor. The variables S, , i[, and 1, denote respectively the fraction of household members who are
susceptible, infected, and recovered at time t. The consumption and hours worked of each group of members
are denoted by (c’,c/,c/) ,and (n’,n/,n’), respectively. The variables ¢, and y denote respectively profits
from the monopolistically competitive (intermediate input) firms and lump-sum taxes. Then, y; is the consump-
tion stimulus policy by the government where ] denotes the schemes titled 1) We Do Not Leave Each Other,
and 2) 50:50 Co-Payment. The household investment is denoted by X, . The real wage and the rental rate of
capital are denoted by W, , and rtk, respectively.

The household decisions on investment and capital supplied to firms are governed by the law of motion for
the stock of capital:

Ko =% +(A-5)k,, (3)
where kt is the capital stock at time t, and 0 denotes the depreciation rate of capital.

Furthermore, the decisions of representative households are also subject to the number of newly infected
people and the equations that govern the health status of the household members, especially during an epi-
demic outbreak.

The number of newly infected people at time t is as follows:

I I
T = ﬂlstcts(ltct )+7r23tnts(|tNt )+ 7Sl (4)



where 7, denotes the number of newly infected people at time t. The variables z,, 7,, and 75 denote both the

amount of time spent and the probability of becoming infected as a result of economic activities: consumption,
work, and non-economic activity, respectively. The household can affect this probability through its choice of

C¢ and Ng . The household, however, takes economy-wide aggregate 1,C/ and I,N, as given.

The fraction of initial household members at time t+1 is given by:

Sta =S¢ ~ s ®)
=k +7,— (7, + 1), (6)
ha =N+ 70, (7)
d. =d +,i. (®)

Here, the /z, and 7, denote the infected-recovered and infected-fatality rates, respectively. On the part of the

household, members have rational expectations so they are aware of infection and realize the law of motion
governing population health status.

The timing convention in the model is weekly. In each period t , S, is pre-determined and S, is the stock

of susceptible people to be determined at the end of period, which is decreased by the number of newly infected
people in that period. Also, at the end of each period t, the amount of capital to accumulate into the period

t+1is k

t+1 "

1.1.2 Production

There are two categories of firms in the economy: one produces final goods, and the other produces inter-
mediate goods. The final goods firms are modeled as competitive firms that take price and do not face price
rigidities. On the other hand, the intermediate goods firms are monopolistically competitive firms that set prices
but face price rigidities. A representative final goods firm produces the final output in a competitive market
using CES technology:

1 1Y
Yt{jvi;diJ 7 >1, (9)
0

where Y, denotes the final goods which are produced from intermediate input i < [0,1],Y,,. Note that the unit

of final goods is numerical. The parameter » denotes the elasticity of substitution between different interme-
diate goods.

The profit maximization of the competitive final goods firm is governed by the intermediate input demand:

(10)
where P denotes the price of the intermediate input.

A monopolist firm produces intermediate goods according to the Cobb-Douglas technology:
Y, = AKON (11)

it
where K; and N, denote the capital and labor inputs. The parameter & denotes the labor income share.
The intermediate goods firm maximizes profits:

Ty = P Y't _mCtYi,t ’ (12)

it'hi,

subject to the conditional intermediate input demand equation (10).

The mc, is the real marginal cost at time t:
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me, = U™ (13)
Ad’(l-a) ™
The optimal price is as follows:
P.=ymc,. (14)
This equation implies that the firms set their price as a fixed markup, y , over the real marginal cost.

The simulation of standard Neoclassical model (perfect competition) corresponds to the special case where
» =1,and , > 1 inthe case of the norm (imperfect competition).

1.1.3 Fiscal policies
The government finances a stream of government spending and subsidies with lump-sum taxes:

w =G+ (€ +ic +1c)), (15)

where G denotes the government spending.

1.2 The New Keynesian model

The New Keynesian model is different from the Neoclassical model as the monopolist faces competition as
the intermediate goods firms are facing nominal price rigidity. The model setup, therefore, has changed as

follows:

1.2.1 Household

Household’s lifetime utility is as equation (1) subject to the budget constraint:
By + P (s (L) +i,(L— p2,)C + ,(L— p2,)C] + %) +¥ =R, B +W, (s,n{ +in; +nf )+ Rk, + D, (16)
where B, is the nominal bond holding, and R’is the return on bonds. The variables W, and R" denote the nom-

inal wage and the nominal rental rates. P, is the consumer price index. Furthermore, the utility maximization is
also subject to the law of motion, and the equations that govern the health status of the household members
as in the Neoclassical model.

1.2.2 Production

The profit maximization of the final goods firm is governed by the intermediate input demand:
/4

Y. = i _EY (17)
it P t-

The price of final goods is given by:

L ,i -(r-1)
R =[L F’i,/‘ldiJ : (18)

The intermediate goods firm maximizes profits:

7, =P.Y, —PmcY, (19)

it ittt t it

subject to the conditional intermediate input demand equation (10). In this model, the monopolist firm sets its
price to follow Calvo (1983) price-setting. The firms reoptimize their price with probability 1— = and keep it the

same with probability & .
mﬁ?xzc;(éﬂy tirJ' (IﬁtYi,Hj _Pt+jmct+jYi,t+j) (20)
J=

subject to the conditional intermediate input demand equation (10).
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The real marginal cost at time tis given by:

a kyl-a
Ct — Wt (Rt ) —. (21)
PAe“(l-a)™

1.2.3 Monetary and fiscal policy
The central bank controls the nominal interest rate according to the Taylor rule:
b
TT, Y

lo ize log—t+8, log—-, (22)

g R s g O g Y,
where R"is the nominal interest rate at equilibrium. The variables z,and 7 denote the inflation rate and the
target inflation rate, respectively. The flexible-price output in equilibrium is denoted by th . The parameters

€, and 0, denote the weighted coefficients of inflation and output, respectively.

The government budget constraint is given by:

\Pt = PtG + :uj R (Stcts + itcti + rtctr + Xt) (23)

1.3 Equilibrium

In equilibrium, the markets for goods and labor are clear. The households and firms solved their maximizing
problems by satisfying the first-order conditions. The representative agents have rational expectations. The gov-
ernment and the central bank follow the fiscal and monetary rules. Since the closed-form solutions of the mod-
els are difficult to find, these simulations, therefore, rely on the list of the model’s equilibrium conditions as
given in appendix.

2. MODEL PARAMETERIZATION

There are, in general, two methods for parameterizing the models: calibration and estimation. Most of the
parameters used in these models are estimated. Some parameters, however, need to be calibrated by selecting
based on the empirical findings that can characterize the Thai economy. The parameters are summarized in
Table 1.

Table 1. Steady State Parameters

Parameter Value Description
B 0.9994 Discount factor (weekly)
Ty 0.0043 Probability of dying (weekly)
T, 0.4957 Probability of recovering (weekly)
& 0.0010 Initial infection
5 0.0009 Capital depreciation rate (weekly)
a 0.70 Labor income share
Y 1.2310 Gross price markup
5 0.6750 Calvo core prices
0, 1.3590 Taylor rule coefficient inflation
¢9y 0.0225 Taylor rule coefficient output gap (weekly)
7 0.17 Government consumption share of output
n 35 Hours worked (weekly)
y 150 Income per capita (USD) (weekly)

Source: author (2022)
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Details on the steady state parameters are as follows: The weekly discount factor, s, is 0.9994 implying

a steady state annualized real interest rate of 3.11 percent in 2019 (pre-epidemic). The weekly hours worked,
N, is 35, indicating the full-time hours worked in a week from the National Statistical Office of Thailand. The
government consumption share of output, 77, and the weekly income per capita, y, are 0.17 and 7,817/52,

respectively. Both values are from World Bank (2019) data.

The initial population is normalized to one, and the number of initial infected people, ¢&,, is 0.001. Since it

takes on average 14 days to become either recover or die from the infection and the timing convention of the
model is weekly as in Eichenbaum et al. (2020a), the parameters governing the household’s dynamic health

status are as given: 7, + 7, = 7 /14 . The mortality rate for people younger than 60 years is 0.86 percent (the

number of the young infected is 3,833 divided by 33 young people who are dead from infection) implying
7y, =7x0.0086/14. The probabilities of dying, 7,, and recovering, 7, , are equal to 0.0043 and 0.4957, re-

spectively. These values are based on Thailand’s epidemiological characteristics from the first wave of the
COVID-19 outbreak data reported by the Disease Control Department, Ministry of Public Health (1 January - 14
December 2020).

The parameters of firms are as follows: the capital depreciation rate, 0, is equal to 0.0009. This value
corresponds to the average annual depreciation rate between 1990 and 2019 of 4.6 percent. It is calculated
as the annual total depreciation divided by gross capital stock (at the 2002 price) from CEIC (2021) data which
is then converted into a weekly rate. The labor income share, &, is 0.70 from Tanboon (2008). The markup,
y , is 1.231. This mean value is consistent with descriptive statistics of Thai firms

(n=1,787,393) in Apaitan et al. (2020). The Calvo price stickiness, &, is 0.675, which corresponds to the mean
of Calvo core prices in prior information from Phrommin (2018) which is based on Bayesian inference.

The monetary policy parameters including Taylor rule coefficients of inflation, &_, and the weekly output
gap, 6?y , are equal to 1.3590 and 0.0225, respectively. These values are converted from the ‘forward looking’
Taylor-type equation in the benchmark model from Luangaram and Sethapramote (2016).

The calibration targets for shares of 7, 7,, and 75 in the transmission function in the SIR-macro model

using homotopy calculations, i.e., increase parameter values stepwise until imposing their final desired values
as follows:

2
z,C

2 2
m,C +m,N“ + 7,

=1/5 (24)

2
N

2 2
7,C+m,N° + 7,

=1/5 (25)

These equations imply that at the beginning of the pandemic, 1/5 of the virus transmissions come from con-
sumption, 1/5 come from work, and 3/5 come from non-economic activities. This calculation is based on 35
working hours per week and supposes and equal time for consumption. The time in the rest of the week is for
non-economic activities.

Furthermore, the models with exogenous policy variables, the rate and periods of implementation are spec-
ified as in Table 2.

Table 2. The Rate Range and Period of the Policy Implementation

Policy vari- Description Rate range Period of implementation
able (percent)
L The rate of government subsidies in 38.46 3 months
1 the “We Do Not Leave Each Other” scheme (Apr-Jun 2020)
L The rate of government subsidies in 7.8 3 months
2 the “50:50 Co-Payment” scheme (Oct-Dec 2020)

Source: Author (2021, 2022)
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Suppose that households spend the same average amount of government subsidy in each period. Details
on the policy variables are as follows. First, for the scheme entitled “We Do Not Leave Each Other”, the people
who have registered for the program will receive a government subsidy of 5,000 baht for three months (April to
June 2020) with total of 15,000 baht. The amount converted to USD per week by the exchange rate of 2020 is
equalto $37.22. In the other scheme, the “50:50 Co-Payment”, the people who have registered for the program
will receive a government subsidy of 150 baht per day for three months (October to December 2020) with a
total of 3,000 baht. The amount converted to USD per week by the exchange rate of 2020 is about $7.44. To
put these values into the model, they must be converted to a percentage of the consumption in the case without
policy, ensuring that they imply the constant amount of policy variables. Therefore, the rate of consumption
taxes could vary in each period of policy implementation.

3. SIMULATION RESULTS AND DISCUSION

The simulations to mimic the steady state of the Thai economy before the COVID-19 outbreak in 2019 are
shown in Table 3 by comparing the simulated parameters and variables in the three general equilibrium mac-
roeconomic models.

Table 3. The Steady-State Parameter and Variable Values

Neoclassical

Parameter/Variable Perfect Competition Imperfect Competition New Keynesian
Parameters in the transmission function in the SIR-macro model
T, 1.58x10° 1.42x10° 1.42x10°
T, 1.22x104 1.22x104 1.22x104
T, 0.4498 0.4498 0.4498
Parameters in the production function
A 0.5651 0.6015 0.6015
0 8.79x104 6.79x104 6.79x104
Value of life (in USD/annual)
VoL 6.57x105 7.21x105 7.21x105
Key variables in the macroeconomic model (in USD)
y 150 150 150
C 97.5068 102.572 102.572
X 26.9932 21.9281 21.9281
g 25.5000 25.5000 25.5000
k 29,992.5 24,364.6 24,364.6
Key variables in the macroeconomic model (in proportion to GDP)
cly 0.65 0.68 0.68
xly 0.18 0.15 0.15
gly 0.17 0.17 0.17
Annual capital-output ratio
k/ y 3.84519 3.12366 3.12366
Return of labor supply, capital supply, and bond holding
w 2.99997 2.43704 2.43704
¥ 0.0015 0.0015 0.0015
Rb 1.0006 1.0006 1.0006
Inflation
T 1 1 1
Marginal cost
mc 0.99999 0.81235 0.81235
Lagrange multipliers
b 0.010256 0.009749 0.009749
y -58.9234 -57.8934 -57.8934

Source: author, 2021.
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Suppose that after reporting the first confirmed case of the COVID-19 in Jan 2020, the Thai government
expected that, in the absence of a vaccine, almost 60 percent of the population would be infected and transform
to recovered or deceased eventually.
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Figure 1. The Thai economic recession due to the COVID-19 outbreak in the Neoclassical (perfect competition) model
Source: author, 2022.
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According to data on the mortality and recovery rates in the first wave, the simulation result shows that
COVID-19 affected the economy through the household decisions on consumption and work as demonstrated
in Figures 1 and 2 (in solid and dotted lines). In the case of perfect competition, aggregate consumption reached
its lowest point at $80.90 (-17.03% from the initial steady state) in the 25th week, while the minimum point of
worked hours is 29 hours (-16.82%). These recessions imply household responses to the aggravated situation
of the COVID-19 outbreak tin which active cases increased to a peak of 5.27% of the initial population in the
24th week. In addition, household investment dropped to $25.44 (-5.76%), and the real interest rate reached
its lowest point at 2.21%. The overall economy was stunted to a trough at $131.84 (-12.10%). Considering by
type of household member, both the consumption and working hours of susceptible people shrunk to $74.72
(-23.37%) and 26.29 hours (-24.89%), respectively, while the infected and recovered people kept the consump-
tion level close to the steady state but raised worked hours to 36.82 hours (+5.21%).
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Figure 2. The Thai economic recession due to the COVID-19 outbreak in the Neoclassical (imperfect competition) and New
Keynesian (sticky price) models

Source: Author (2022)
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Simulation results for the imperfect competition (flexible price) and new Keynesian (price stickiness) mod-
els are very similar. They reflect the severe effect of COVID-19 more than the case of perfect competition, with
the lowest point of worked hours at 27.66 hours (-20.98%) in the 25th week, while the aggregate consumption
decreased to $85.40 (-16.74%), and the peak of active cases was 5.12% of the initial population, which is very
similar to perfect competition. In this case, household investment and the lowest real interest rate decreased
to $16.2 (26.0%) and 1.97%, respectively. The overall economy was stunted to reach a trough at $127.1 (-
15.2%). Considering by type of household member, both the consumption and working hours of susceptible
people declined to $79.2 (-22.75%) and 24.1 hours (-31.1%), respectively, while the infected and recovered
people kept the consumption level close to the steady state but raised worked hours to 37.46 hours (+7.0%).

After this, suppose that the government is concerned about the worsening situations above if no fiscal
policy is implemented. Therefore, the government’s consumption stimulus policy was issued: 1) “We Do Not
Leave Each Other” scheme, and 2) “50:50 Co-Payment” scheme, in different amounts and periods of the epi-
demic. The consumption stimulus policies can affect the economy through the household decisions by changing
the amount of the government transfer in terms of the negative consumption tax rate. This tax rate varied in
each period of the policy implementation to keep a constant amount of transfer and match the actual objectives
of the schemes.

The effects of the policies are demonstrated in previous figures (dash and dash-dotted lines). For the 1st
scheme, although the aggregate consumption in the perfect competition models reached its highest point at
142.09 (+45.73% from the initial steady state) in the 1st week of the policy implementation (the 14th week of
the model’s simulation), it continued to decline after that because the susceptible people were aware and
avoided being infected. In addition, household investment dropped to -$20.6 (-176.4%), and the real interest
rate was lowest at 1.83%. After the active case increased to a peak of 9.21% of the initial population in the
22nd week, the worked hours declined to a trough of 26.66 hours (-23.84%) in the 23rd week. Then the aggre-
gate consumption slightly increased corresponding to the lower severity of the outbreak between the 23rd week
to 26th week. In this case, the worked hours of susceptible people sharply reduced to a minimum at 19.25
hours (-45%), in the 25th week, while the infected and recovered people increased the consumption to its
highest level at 178.65 (+83.22%) as worked hours rose to 38.25 hours (+9.30%).

There is a tiny difference between the imperfect competition and the New Keynesian model simulation
results: the lower decline of investment and real interest rates in the case of the New Keynesian model. This
reflects a serious effect of COVID-19 on the economy more closely than the perfect competition model with the
slump in worked hours to 24 hours (-30%). On the other hand, the aggregate consumption and active cases
showed the highest increase to $145 (+41.6%) and 8.7% of the initial population, respectively. Furthermore,
household investment dropped to -$25.44 (-214%), and the real interest rate was at its lowest at 1.5%. Consid-
ering by type, the consumption and worked hours of the susceptible people were reduced to their lowest at $71
(-30.5%) and 15.7 hours (-55%), respectively, while the infected and recovered people kept the consumption
level close to the steady state but worked hours rose to 39 hours (+11%).

In summary, the “We Do Not Leave Each Other” scheme affected the macroeconomic variables, especially
consumption and investment. Changes in the opposite direction of investment and consumption imply the cru-
cial role of government spending to drive the households' consumption. While the 2nd scheme (50:50 Co-Pay-
ment) was implemented when the economy was returning to its initial steady state, its consequences were
unaffected by the infection situation because the outbreak was over as the number of infected people ap-
proached zero. As in the first scheme, the distortion of government spending incentives caused households to
cut back on investment to increase consumption, but the effect was minimal with a smaller amounts involved.
Overall, this scheme had no significant impact on worked hours and GDP.

At first glance, it may seem that the government's consumption stimulus policies have made the economy
and the epidemic situation even worse because of the sharp decline in GDP, investment, and working hours.
Moreover, it has accelerated the COVID-19 epidemic to a peak more rapidly and intensely. An approach that
will allow us to assess the effectiveness of policies would be to integrate GDP changes over the periods that
cover policy action. The calculation of net change in GDP per capita shows that the two policies introduced by
the government to boost consumption helped mitigate a total annual economic loss of $36.88 and $26 per
capita in the perfect and imperfect competition models, respectively, compared with the case of no policies.
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CONCLUSION

Simulation results show the household responses. The epidemic incident caused the households to de-
crease consumption, work hours, and investment in order to prevent infection. These steps led to a contraction
of the economy. Furthermore, the households responded to the measures by sharply reducing investment so
as to increase consumption during the implementation period, especially in the first week. Changes in the op-
posite direction between consumption and investment imply the crucial role of government spending to drive
the households’ consumption.

In reality, the government recoghized that the cost to reduce economic losses would be more people dying
from infections. Therefore, the government has implemented a combination of other containment policies such
as a partial lockdown, social distancing to limit physical contact activities, and vaccination, which can help to
mitigate the loss of human life.
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APPENDIX

Appendix table. The list of equilibrium conditions
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Source: author, 2021.
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