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Abstract

This paper discusses some of the features of the Philippine
economy that has been under quarantine since the full blown onset
of the pandemic in the Philippines in March 2020. Quarantine
measures have included containment policies that compulsorily
restricted the operating capacities of businesses, albeit in different
degrees per industry. Containment policies have depended largely,
among others, on available information about the rise and fall in the
number of infections, recoveries and death.

With the possible significant effects of the pandemic and
containment policies on the aggregate performance of the Philippine
economy, this paper attempts to describe and quantify the
corresponding interactions between containment policies and the
number of infections and recoveries, among others. These are
analyzed along with the possibly resulting disruptions to businesses
and to the economy as a whole. Specifically, the standard dynamics
between aggregate consumption and labor hours during the
quarantine period is combined with the predictions of the traditional
susceptible-infected-recovered (SIR) model of an epidemic.The
results provide both quantitative and qualitative perspectives that
describe the difficult tradeoffs between containing infections and
economic declines.
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1 Introduction
With the full blown onset of the pandemic in the Philippines in March 2020,
quarantine measures have been imposed in order to contain the spread of
the disease. The measures involve non-pharmaceutical interventions (NPIs)
that include restrictions to businesses, persons and communities, following
the rise in infections and fatalities. Mobility and, therefore, consumption
activities as well as work are deeply restrained with the imposition of border
controls, social distancing and mandatory wearing of face masks and face
shields, among others.

Restrictions to businesses involve containment policies that
compulsorily reduced the operating capacities of businesses. The allowable
maximum operating capacities for businesses vary according to the industry
a firm belongs to. Differences in restrictions are based mainly on the ”risk
of infections” involved in operating certain businesses, consumption
activities and the performance of work. For example, jobs performed in a
small and enclosed working environment or with closed contacts (such as in
restaurants and live sports events) are severely restricted or even totally
prohibited. As a result, the limits to businesses’ operating capacity tend to
reduce the number of workers and hours of work they perform; and the
physical size of the area of business operations. The ultimate effect of
restrictions to capacity result in reduced output, revenue and income for
businesses.In the extreme case, closure is inevitable for some small
businesses.

These containment policies have, in fact, evolved since the start of the
quarantine. Containment policies have depended largely, among others, on
available information about the rise and fall of the number of infections,
recoveries and death. Containment policies are aimed at reducing the
transmission of the virus where physical interactions occur, such as in
places of consumption and the workplaces. Consequently, containment
policies have significantly, though unintentionally, affected the overall or
aggregate performance of the Philippine economy.

On certain occasions (March to May 2020; August 2020 and
March-April 2021, strictest quarantines measures were re-implemented to
stop the spread of the disease; minimize, if not, reduce the number of
deaths; beef up the health care system’s capacity and improve the medical
treatment conditions of the infected individuals. The resulting deterioration
of the economy’s performance, due not only to the spread of the disease but

2



also to the negative impact of the containment policies, is a major source of
tradeoffs among policy choices that are often difficult and painful to make.
The difficulty lies in the fact that the economy is in a lose-lose situation
such that any containment policy decision may result in significantly
negative consequences either to the number of infections/fatalities or to
consumption/businesses activities or both. For policymakers, the goal
becomes one that minimizes and balances the negative effects of the
pandemic and the containment policies

This paper attempts to provide inputs to economic policy research and
evaluation by offering information, processed data and some explanation on
the said consequences of the pandemic to health and economic conditions in
the country. The next section discusses the methodology for analyzing the
combined effects or dynamics of pandemic conditions, containment policies
and aggregate economic performance.

After the discussion of the methodology, this paper presents in Section
3 the collected epidemiological information and latest data (up to 30 April
2020) on infections, recoveries and fatalities during the pandemic. Philippine
data tend to be consistent with the predictions of the susceptible-infected-
recovered (S-I-R) model of Kermack and McKendrick (1927).

In Section 4, this paper provides details on the evolution of businesses’
operating capacities as a result of the containment policies during the
pandemic. These are analyzed to take a snapshot of the resulting changes
or disruptions to businesses (per industry) and to the aggregate economy as
a whole. The study specifically looks at the resulting performance of the
economy through the lens of aggregate consumption and labor hours,
following the imposition of containment policies and given the interaction
between containment policies and the number of infections, recoveries and
death. Specifically, the standard dynamics between aggregate consumption
and labor hours during the quarantine period is combined with the
predictions of the traditional susceptible-infected-recovered (SIR) model of
an epidemic. The results are based on the application of Philippine data to
the ”macroeconomics of epidemics model” of Eichenbaum, Rebelo and
Trabandt (2020). Ultimately, the results provide both quantitative and
qualitative perspectives that describe the difficult tradeoffs between
containing infections and economic declines.

Background and the research questions. At the beginning of the
pandemic, there was absence of information and knowledge about the then
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nameless disease and the virus that causes it. Understandably, there was
also even absence or lack of recent experience in preventing economywide
spread of a virus. The last known and similarly big pandemic occurred
more than a hundred years ago between 1916 to 1920, i.e. the Spanish flu
pandemic. As the Covid-19 disease spread in March 2020, there was
insufficient literature, analysis or studies and recommendations on how to
apply existing textbook pandemic policies to control or prevent the
outbreak. There was lack of available policy analysis and evaluation on how
to choose among available measures that would minimize the implications
on lives and livelihood of the general public, i..e of individuals, households,
firms, and the government. That was in early 2020, at the beginning of the
pandemic.

To date, close to 500 days have passed since the initial imposition of
strictest quarantine measures at the onset of local community transmission
of the virus in the Philippines. The following set of information is now
available and accessible to researchers and policymakers:

• raw information and experience on infections, recoveries and deaths in
the country

• sequence of containment measures (including restrictions to the
operations of businesses, consumption activities and the performance
of normal working hours);

• economic declines during the pandemic arising from reduced
consumption and business activities

• vaccination and other non-pharmaceutical interventions policies (e.g.
use of face mask)

Some related information and data on the aforementioned issues are
documented in this paper for current policy analysis and for future research.
Furthermore, quantitative representations of the aforementioned factors,
variables and conditions are likewise studied along with existing pandemic
models for policy and economic research. Given the said information sets,
one can now answer the following research questions, all of which are useful
for any related policy evaluation and analysis, going forward.

• Are there tradeoffs between containment policies and aggregate
economic performance ?
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– what are the tradeoffs ?

• What are the counterfactuals ?

– had containment policies been more or less restrictive
– had containment policies been delayed or too early
– that can help estimate the impact of containment policies on

infections, deaths and economic declines (i.e. aggregate
consumption)

.

2 Methodology
This paper seeks to study and apply to the Philippine experience an
existing mathematical representation of the pandemic (S-I-R or
Suspected-Infected-Recovered model in Kermack and McKendrick, 1927)
that is incorporated in a simple but insightful model of a macroeconomy
(by Eichenbaum, Rebelo and Trabandt, 2020). The model allows for
obtaining insights on the dynamics between infection and related pandemic
conditions; containment policy measures; and corresponding
macroeconomic effects on aggregate consumption and hours of work.
Results of corresponding empirical exercises can help provide answers to
the research questions.

In order to methodically answer the research questions, the empirical
strategy starts by describing the S-I-R model, explaining the transition
probabilities over time (i) between getting or not getting infected; and (ii)
for those who are already infected, between having recovered or otherwise
(i.e. having died due to the disease). Philippine data and information sets
on daily infections, deaths and recoveries are analyzed and presented,
observably consistent with the S-I-R specifications.

In the second part of the methodology, this study attempts to obtain
indicators of business restrictions by processing raw information on
government directives or related company statements (such as official press
releases of the Metro Rail Transit Corporation or MRTC and Philippine
Airlines). The indicators are measured at the industry level and consider
containment policies that are explicitly indicated in the said government
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directives or company statements for each industry. An economy-wide
measure of containment policies is obtained by aggregating the per industry
measures of containment policies. The aggregation uses weights that are
proportionate to the industry’s size relative to total.

The last part of the methodology simulates the Eichenbaum, Rebelo and
Trabandt (2020) model using the calibrated parameters and data that are
applicable to the Philippines.

2.1 S-I-R model of a pandemic
A basic S-I-R model of a pandemic was originally developed by Kermack and
McKendrick (1927). The model, a system of differential equations, simulates
”the course of a disease by tracking the changes over time in three populations
of interest: the susceptibles (St; those who are at risk of contracting the
disease in period t); the infected (It; capable of transmitting the disease);
and the removed, consisting of either those who have recovered or died from
the disease”(Hur and Jenuwine (2020)). The segment of the population who
recovered from the disease is denoted by Rt while Dt is used to denote those
who died from the disease.

Assuming that Tt is the number of new infections between two periods
(t and t + 1), the following equations can describe the corresponding
number of St, It and Rt (as well as Dt) over time (borrowing the notations
of Eichenbaum, Rebelo and Trabandt (2020).

St+1 = St − Tt (1)
It+1 = It + Tt − (πr + πd)It (2)

Rt+1 = Rt + πrIt (3)
Dt+1 = Dt + πdIt (4)

For a given period t, the next period t+ 1 number of susceptibles results
from subtracting the number of new infections Tt from the number of
susceptibles in period t, namely St (equation [1]). To get the next period
It+1, the number of new infections (Tt) is added to the previous period t
number of infections (It) minus those who have either recovered or have,
unfortunately died (equation [2]). These new recoveries and new deaths,
represent a fraction of the previous period infections. Such fractions are
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given by the parameters πr and πd and are referred to as ”recovery rate”
and ”fatality rate”, respectively.

2.2 Containment policy rate (aggregate measure of
containment policies)

Recall that the current research questions pertain to (i) the tradeoffs
between the preventive consequences of containment measures and rising
infections or deaths in the absence of containment measures; and (ii) the
combined effects of the pandemic and containment measures on the
economy. In order to do this, it is necessary to first obtain an overall
measure of the containment policies that minimize infections which, at the
same time, restrict businesses/economic activities.

The overall measure of containment policy can be obtained from
aggregating the industry-level containment measures or business
restrictions imposed by the government.

Government directives such as Inter Agency Task Force or IATF (for
the Management of Emerging Infectious Diseases) Resolutions and
Circulars and Advisories coming from Department of Trade and Industry,
Department of Labor and Employment, Department of Transportation
(including the Land Transportation and Franchising Regulatory Board,
MRTC, Light Rail Transit Authority, Philippine National Railways, Civil
Aeronautics Board , Marina), Department of Tourism, Commission on
Higher Education, Department of Education; press releases and
pronouncements of related (public or private) institutions are the main
sources of data for the following.

• types of businesses that are allowed to operate (over time and per
industry or business type)

• maximum capacities within which specific types of businesses can
operate

As the goal is to obtain an aggregated measure of containment policies,
the industry level business restrictions should sufficiently capture, on
aggregate, the intensity of quarantines and the resulting lockdown of the
economy. As such, there is limited use for incorporating the following other
containment measures imposed by the government.
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• use of face masks (and compliance rate) over time

• practice of social distancing (and compliance rate) over time

• restrictions to travel between local government units (LGU) borders

• businesses’ and consumers’ internalization of containment policies (i.e.
voluntary suspension of business operations, consumption and work to
avoid infection)

Two important sources of data also include: Annual Survey of
Philippine Businesses (of the Philippine Statistics Authority); and National
Income Accounts (of the Philippine Statistics Authority). Meanwhile, the
Philippine Standard Industrial Classification (PSIC) is used heavily as
reference or basis for the disaggregation of industry restrictions down to
certain business types, where available information is applicable.

2.3 Simulations of a simple model of a macroeconomy that
incorporates the (S-I-R) model of a pandemic, using
Philippine data

Simple epidemiology models generally assume that ”the probabilities
governing the transition between different states of health are exogenous
with respect to economic decisions” (Eichenbaum, Rebelo and Trabandt,
2020). In modifying the classic S-I-R model in Kermack and McKendrick
(1927), the former allows a setup where transition probabilities would
depend on people’s consumption and labor (hours of work) decisions. In
practical terms, this means that given the mandatory business restrictions,
individuals (whether susceptible, infected or recovered) make consumption
and work decisions based also on (i) the probability of getting infected (for
those who are susceptibles); and (ii) for those who are infected, the
probability of recovering (rather than dying).

Furthermore, the Eichenbaum, Rebelo and Trabandt (2020)
macroeconomic-with-pandemic model classified infections of the susceptible
(St) individuals according to the following means or areas of transmission:
(i) upon the purchase and consumption of goods and services; (ii) when
going to or at the place of work; and (iii) other means. Each of these are
reflected in the following equation for Tt (new infections per period).
Consumption and hours worked for the susceptible part of the population
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are denoted by Cs
t and N s

t , respectively. In the same manner, C i
t and N i

t

refer to the consumption and hours worked, respectively, of the infected.

Tt = π1(StC
s
t )(ItC

i
t) + π2(StN

s
t )(ItN

i
t ) + π3StIt (5)

The parameters π1 and π2 refer to the probability of getting infected
during consumption and during work, respectively. Meanwhile, π3 refers to
the probability of getting infected in a general manner that is not work- or
consumption-related. The first term of the equation refers to additional
infections arising from consumption (going to the market, dining at
restaurants, and the like). The second term refers to new infections that
were transmitted at the workplace. The last term refers to infections that
are not consumption-based and work-based infections

The aggregate economy. To account for how the economy has evolved
during the pandemic, consumption and labor hours are analyzed together
with the rise or fall in the number of infections, deaths and the like.
Individuals make consumption and labor decisions based on standard
utility functions which, in the current case, incorporates relevant
probabilities, namely, the likelihood that a susceptible person gets infected
(τt); likelihood that an infected person recovers (πr); and the likelihood
rather that an infected person dies of the disease (πd).

U s
t = u(cst , n

s
t) + β[1− τt]U

s
t+1 + τtU

i
t+1 (6)

U i
t = u(cit, n

i
t) + β[1− πr − πd]U

i
t+1 + πrU

r
t+1 (7)

U r
t = u(crt , n

r
t ) + βU r

t+1 (8)

The above equations reflect the uncertainties and risks faced by each
population group. For each period t, the susceptibles considers the
probability τt of either (i) getting infected next period, and thus getting
utility U i in period t + 1; or (ii) not getting infected and thus remaining
susceptible next period, while getting utility U s in period t + 1(equation
[6]).

The infected individuals I t, meanwhile, considers in each period t, the
probability πr of either (i) recovering, and thus getting utility U r in period
t + 1); or (ii) not recovering and thus remaining infected next period, while
getting utility U i in period t+1(equation [7]). The recovered individuals get
U r henceforth upon recovery, assuming that there is no risk of re-infection
(equation [8]).
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Each individual is assumed to have the following budget constraint
(equation [9]), where Cj

t is the consumption of the jth individual,
j = s, i, r, referring respectively to the susceptible, infected and recovered
individuals; wt is the wage rate; ϕj is the productivity assumption for each
j; nj is the hours worked for each j; t and Γt denotes lump-sum taxes and
transfers from the Government.

(1 + µt)c
j
t = wtϕ

jnj + t+ Γt (9)

Containment rate. The parameter µt denotes the containment rate (in
equation [9]). This is the rate at which containment policy measures restrict
businesses and, therefore, the consumption activities in the economy. The
measure of aggregated “containment policy“ is an economy-wide measure
explained in the second part of the Methodology (Section 2.2) and obtained
empirically in Section 4.

Equilibrium conditions. Solving the utility maximization problems
across the three population groups (the susceptibles, infected and
recovered), Eichenbaum, Rebelo and Trabandt (2020) obtains the following
equilibrium conditions (equations [10] and [11]). The first equation
indicates equilibrium in the goods market while the second equation
equilibrium in the labor markets. The parameter A denotes the
productivity parameter for the simplified aggregated output or production
for the economy of Ct = ANt

StC
s
t + ItC

i
t +RtC

r
t = ANt (10)

StN
s
t + ItN

i
t +RtN

r
t = Nt (11)

3 Infections and the pandemic curve in the Philippines
3.1 Infections, Deaths and the Pandemic Curve
On 30 January 2020, the first case of COVID-19 infection in the Philippines
was recorded. This was followed by another case on 3 February 2020, with
the first fatality in the country being recorded on 1 February 2020 due to
COVID-19. A little over 30 days after, the first case of recorded community
transmission was reported in early March 2020.
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Sources: DOH, JHU

Figure 1: Recorded Number of Infections and Deaths due to Covid-19,
Philippines

Daily reports on infections first peaked at 6,958 cases to reach a total
136,638 number of infections on 10 August 2020 (Figure 1). This peak of
the initial wave of infections was not seen in the succeeding months until
around March to April 2021. The cumulative number of infections breached
the one million mark towards the end of April 2021, when infections reached
1,037,460 cases. Deaths, meanwhile, reached 17,234 cases as of end-April
2021, indicating a fatality rate of 1.8 percent for the Philippines at that
time.

Pandemic curve. A calculation of the 7-day moving average of new
infections per day is presented in Figure 2. Using this data together with
the reported daily recoveries and deaths allows the calculation of active
cases (7-day moving average as well, Figure 2). The numbers are consistent
with DOH data, for periods when official data is available. Figure 2
illustrates the country’s pandemic curve, which shows the first wave peak
occurring at around early August 2020. It also shows the significantly much
higher second wave peak at a seven-day moving average of 10,846 new
infections on 12 April 2020, when active cases reached above 170,000
infections during those days.
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Sources: DOH, JHU

Figure 2: New Infections and Active Cases of Covid-19, Philippines

4 Containment policies and the quarantined economy
Processing of the information and data coming from the various directives
of the government allows the recording or documentation of the different
restrictions that businesses faced amid the quarantine or containment
measures. Figure 3 provides the table on the estimated maximum capacities
that businesses or industries were allowed to operate (as a percentage
relative to to the full capacities of businesses before the pandemic)

Quarantine measures, in fact, began with the banning of flights from
selected cities of affected countries, in February 2020. By March 1st of 2020,
certain health protocols have been imposed on selected retail stores like malls
and market places. Upon the confirmation of a recorded local transmission of
the Covid-19 virus in the country, the government declared a state of national
emergency on 8 March 2020. This resulted in the cancellation classes at all
levels in the NCR by March 10th. Hence, the table shows zero capacity for
the education sector on March 10th.

In view of the need for the government to implement quick responses, a
state of calamity was further declared, resulting in an enhanced community
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quarantine (ECQ) in the whole island of Luzon on 17 Marcy 2020. Except
for the agriculture and mining sector, maximum operating capacities were
imposed on all types of businesses in the country. As major ”frontliners”
tasked to deal with the pandemic, health sector firms were allowed to have
an estimated 85.7 percent operations. On the contrary, some businesses,
which were seen as risky or largely prone to viral transmission, were not
allowed to operate even at a small percentage of their capacities. Examples
of these types of businesses included those in the arts, entertainment and
recreation sector.

Sources: author’s estimates based on government directives such as IATF Resolutions, DTI Circulars, LTFRB issuances, among others (preliminary)

Figure 3: Evolution of business restrictions / containment policies in NCR,
Philippines
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4.1 Measure of aggregated containment policy
The maximum capacities at which businesses can operate, as presented in
Figure 3, can be aggregated in order to obtain a economy-wide measure of
containment policies. As explained in Section 2, the aggregation makes use of
each industry’s contribution to the country’s output or GDP on a quarterly
basis, consistent with the following equation.

µt =
∑

(µt,kwt,k) | Gt,j (12)
The µt,k represents the containment measure per industry k over time

where k = 1, ..., 18, representing the 18 industries listed in Figure 3 (equation
[12]). The weights are based on the size of industry relative to the total
production or output across industries. Such data is directly obtained from
the National Income Accounts released by the PSA every quarter. The Gt,j

notation represents information sets about containment policies over time
and per industry.
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Sources: author’s estimates and Apple.com

Figure 4: Aggregate measure of containment policies in NCR, Philippines
and Apple’s mobility data

Results of the aggregate measure of containment policies are presented
as the dark blue line in Figure 4. The aggregated measure of containment
policies are in fact comparable to what can be observed in Apple’s mobility
data, including the troughs during periods of intense quarantine, that is,
when large restrictions to business and mobility.

Similar observations can be made between the aggregate measure of
containment policies and Google’s mobility data (Figure 5). Generally
larger and longer restrictions to businesses are observed during the periods
of intense quarantines (e.g. in March-May 2020, August 2020 and
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March-April 2021).

Sources: author’s estimates and Google.com

Figure 5: Evolution of business restrictions / containment policies in NCR,
Philippines
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5 Implications of the pandemic and containment policy
measures

In the absence of vaccination, other preventive measures (such as wearing
of face masks and social distancing), quarantine rules (such as border
controls and limitations to labor and consumer mobility) and containment
policy measures that restrict business operations or capacities are relied
upon to help bring down infections and fatalities, among others. The latter
set of measures, which pertains to business restrictions, is accounted for
and summarized in the form of an overall or aggregated containment policy
measure in the previous section. Using the aggregated measure, the
subsequent implications of the containment policies are studied in this
section, which illustrates the various simulations that produce
counterfactuals. Specifically, the counterfactuals show what would have
been the number of infections, crude death rate (per 100,000 population),
aggregate consumption and work hours had there been no containment
measures that restricted business operations, consumption and work.
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Sources: author’s (preliminary) estimates

Figure 6: Simulations on the number of infections without containment,
Philippines

Figures 6 and 7 show the results of the simulations for the number of
infections and crude death rate (vertical axis) had there been no
containment measures. Assuming a fatality rate of 1.8 percent, infections
would have reached a peak of 2.5 percent of the population (Figure 6) and
crude death rate of 7 cases for every 100,000 population (Figure 7). Note
that the 1.8 percent fatality rate was the one registered for the Philippines
as of 30 April 2021. The differences between the simulated figures provide
some basis for comparing the actual number of infections in the country
against some simulated threshold, which was a little over one million cases
as of end-April 2021. A million cases mean more or less one (to 1.1) percent
of the country’s population, depending on the reference total population
used (say about 100 to 110 million). The important observation is that the
actual figures on infections (presented in Section 3) are significantly lower
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than what simulations produce.
Likewise, actual crude death rates also tend to be much smaller than the

Figure 7 simulations without containment measures. This relatively indicates
the benefits of reduced fatalities as being partly a result of containment
measures.

Sources: author’s (preliminary) estimates

Figure 7: Simulations on the crude death rates without containment,
Philippines

As discussed in the earlier sections, containment measures especially in
the form of restrictions to business operations, may have negative
implications on consumption activities and work. Figure 8 provides a
comparison, all else constant, between (i) having no containment policies
and (ii) applying the actual containment policy measure estimated in
Section 4. Results show that both consumption and hours of work decline
most during periods of strictest business restrictions (sometime in
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March-May 2020, August 2020 and March-April 2021, coinciding the
ECQ/MECQ in NCR) (right panel Figure 8).

Aggregate consumption declines largely by about 21.9 percent, right at
the beginning of the imposition of the quarantines (March-May 2020,
roughly weeks 3-12). Subsequently, consumption likewise declined
significantly by about 20 percent as infections surged in March to April
2021 and as corresponding stricter containment policy measures
(MECQ/ECQ) were reimposed during this period (roughly weeks 52
onward). On average, therefore, aggregate consumption declines by about
8.3 percent during the first year of the pandemic. This compares well with
the reported 7.9 percent actual decline in personal consumption
expenditure for the Philippines’ National Income Accounts in 2020 .
Simulations in the right panel of Figure 8 show further that as pandemic
conditions continue in the absence of vaccination, another possible
significant decline in consumption of about 18-19 percent may roughly
occur before week 100.

Without the containment measures (left panel Figure 8), the decline in
consumption would have peaked only once, about 50 weeks after the start
of the pandemic. Consumption decline was about 19.2 percent during this
peak, which coincides with the peak of the infection rate as expected (number
of infections is not shown in Figure 8). At this peak of infections, a large
portion of the population would not be capable of both work and performing
consumption activities. Assuming that no containment measures (in the form
of business restrictions) are adopted, simulations show that consumption on
average declines by only 0.2 percent during the first year or in the first 52
weeks of the pandemic (as illustrated by the graph on aggregate consumption
in the left panel of Figure 8).
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Sources: author’s (preliminary) estimates

Figure 8: Simulation results on consumption and work hours, Philippines

5.1 Vaccination program
In the absence of a significant share of the “vaccinated“ among the
susceptible population, painful business restrictions remain as part of
containment policies to minimize infections and fatalities. But with a
vaccination program, the susceptible individuals can avoid getting ever
infected or, if infected, experience mild symptoms only, without the need to
restrict their consumption and employment activities. As such, the
susceptible can be treated as a ”recovered” individual after vaccination
(Figure 9).

In the macroeconomic model of a pandemic in Eichenbaum, Rebelo and
Trabandt (2020), vaccination is reflected in the utility maximization problem
of the susceptible individuals (equation [13]).

U s
t = u(cst , n

s
t) + (1− δv)[1− τt]βU

s
t+1 + τtβU

i
t+1] + δvβU

r
t+1 (13)

The first term of the equation indicates the period t utility that an
individual gets from usual consumption and labor decisions or activities.
The second and third term pertains to the alternative states of the
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susceptible individual’s health during the next period (t + 1). If the
individual does not get vaccinated (with probability δv of getting
vaccinated), the individual will either remain susceptible or get infected
(second term of equation [13]). If the individual gets vaccinated, then the
susceptible person becomes part of the population that has ”recovered”
since the vaccinated individual never gets infected anymore at least over
the pandemic period (third term of equation [13])

Sources: author’s (preliminary) estimates

Figure 9: Modeling the vaccination program

How does a vaccination program improve the country’s pandemic
conditions? Results (Figure 9, left panel) show a comparison between (1)
what the standard S-I-R model predicts without any containment measures
and in the absence of vaccines (the model assumes 0.5 percent mortality for
the infected) ; and (2) the share of the population that gets infected over
time, given containment measures and a vaccination program (vaccine
roll–out introduced about a year after the start of the pandemic). In the
latter, the actual mortality rate of 1.78 percent (as of end-April 2021) in
the Philippines was used in the simulation. Two things are observed
between the red and blue lines of the left panel of Figure 9.
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• First, the implementation of containment measures may have
contributed to the delay in the surge (or peaking) of the number of
infections in the country. Such postponement of the peak in the
number of infections gives the health system more time to prepare
and manage better the surge in demand for treatment and other
medical services. Furthermore, the postponement of the peak helps
the general populace (including the government) face less risk of
infection while waiting for the roll-out of the vaccination program (as
the number of infected or infectious individuals are reduced to some
minimum),

• Overall, the number of infections (as indicated by the much lower
peak of the blue line when compared to that of the red line) can be
suppressed or reduced significantly following the implementation of
containment measures. Along with the commencement of a
vaccination program in March, this reduced number of infections,
should likewise help bring down the country’s mortality or fatality
rates, i.e. crude death rate per 100,000 (see the right panel, Figure 9).
.

As shown in the earlier sections, the containment policies’ benefits of
reduced infections and deaths come with some short-term tradeoffs of
decline in business activities. This is reflected in likewise decline in
consumption and labor. Figure 10 shows how significant declines in
consumption coincided with the periods when strictest quarantines
(ECQ/MECQ) were implemented. It can, however, be noted that the
roll-out of a vaccination program can provide a way to minimize the
percentage decline in consumption (notice the smaller consumption declines
of the the simulation results ”with vaccination”, blue line in Figure 10).
Furthermore, vaccination can help speed up the return of economic
activities (consumption in this case) to normalcy (at the zero percentage
decline or deviation from pre-pandemic levels)

23



Sources: author’s (preliminary) estimates

Figure 10: Modeling the Vaccination program and aggregate consumption

6 Conclusion
Empirical work in this study enable the documentation of the evolution of
containment policy measures, which involve changing restrictions to
businesses’ capacity and operations. The aggregate measure of containment
policies are found to be strongly consistent with well-known and intuitive
measures of restrictions to mobility (as provided by third party sources
such as Apple and Google)

It is shown that containment policy measures may have significantly
affected the aggregate performance of the economy, including aggregate
consumption activities and working hours. Counterfactuals, meanwhile,
show that containment policies may have helped achieve its goals of
minimizing infections and fatalities while likewise limiting the impact on
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the economy, especially in the absence of vaccines during the first few
waves of the pandemic. Despite the tradeoffs and lose-lose stituation, the
goals of community quarantines remain clear. They are meant to to reduce
both infections and fatalities, while considering the costs to consumption
and livelihood.
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