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ABSTRACT

The development of safe and effective COVID-19 vaccines as well as their delivery to people’s arms are the
best hope for ending the COVID-19 pandemic. However, the implementation of vaccination varies greatly
across countries, with the developing countries lagging behind. This study investigates Indonesia’s
vaccination experiences, challenges, and acceleration over the course of implementation period. This
study provides simulations to estimate the vaccination rate using time-series forecasting machine learn-
ing. We use Administrative data and Survey results in our analysis. Our findings suggest limited vaccine
availability had caused low-coverage vaccination implementation in the early stage of vaccination
implementation period. However, following the increased availability of vaccine, the vaccination rate
accelerates up to 600% times. The government of Indonesia utilized strategic public places, public and
private offices, and engaging private sectors in the phase two implementation to accelerate the vaccina-
tion implementation. Indonesia might reach 63.1 million individuals vaccinated at the end of March 2022,
or 35% of the targeted population with up to April 2021 vaccination rate. To accelerate, government
introduced a number of new strategies including door-to-door persuasion through neighborhood asso-
ciation (RT), educating individuals, and providing transportation from their home to the vaccination
facility. We expect new strategies could further improve vaccination speed by around 1.4 million to
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3.5 million individuals per day.

Introduction

The novel Coronavirus Disease (COVID-19) has been haunt-
ing people across the globe, including people in Indonesia.
COVID-19 crisis devastates not only public health but also
the economy. This health crisis caused Indonesia an economic
contraction of 2.2% (y-on-y) in 2020. The disruption to the
growth of labor-intensive sectors is inevitable. Indonesia wit-
nessed a deep contraction in a number of economic sectors,
particularly sectors that require face-to-face interaction and/or
mobility such as the transportation and warehousing sector
which contracted by 13.4%, construction sector which con-
tracted by 5.7%, and food and beverages sector which con-
tracted by 8.9%. The poverty rate in September 2020 was
recorded at 10.2% (27.55 million people), or an increase of
2.76 million people from September 2019."* Its impact on
public health and economy made COVID-19 the primary
concern of all countries in the world, including Indonesia.
Vaccines had demonstrated as effective means to control
various infectious diseases in the past.’”” The success of
a number of companies and research institutes in developing
Covid-19 vaccines had become as a new hope to contain the
virus in 2021. Vaccines that induce virus-neutralizing antibo-
dies may optimally prevent COVID-19 infection and avoid
unfavorable effects.® Many studies show vaccines provide pro-
mising efforts on COVID-19 containment worldwide in the
clinical phase and implementation phase. Clinical
Development reported vaccine efficacy gives relative risk

reductions of 95% for the Pfizer-BioNTech, 94% for the
Moderna-NIH, 90% for the Gamaleya, 67% for the J&]J, and
67% for the AstraZeneca-Oxford vaccines.”'' BBC News
shows four weeks after the first dose implementation, hospital
admissions declined by 85% and 94% in the United
Kingdom.'>"* Similar findings is also found in the United
States, Italy, and many other countries worldwide."’""
Therefore, the development of safe, effective COVID-19 vac-
cines and its delivery to people’s arms is a global priority. It
brings hope for ending the COVID-19 pandemic.'®'”

For it’s effective protection, vaccination must be adminis-
tered well in advance of any natural exposure or infection.'®
But, ensuring in-time vaccines availability can be ethically and
logistically complex. The problems lie from vaccines limitation,
competing priority groups to vaccine acceptabilities."** Yet,
the application of vaccination varies in different parts of the
world. Despite the importance of the vaccination distribution,
scant studies explore the vaccination implementation chal-
lenges and strategies to deliver it to people’s arms, primarily
in developing countries. While some studies concern about
differences in access to COVID-19 vaccines between rich and
poor countries (Wouters et al., 2021; Yamey et al., 2020), they
did not address the distribution issues which particularly rele-
vant to the developing countries. So, even though developing
countries can have access to vaccines, it does not necessarily
mean they can administer the vaccination implementation
swiftly. For example, poor or nonexistence of infrastructures,
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limited society health education, and the quality of the nation’s
institutions are among factors potentially delay the vaccination
implementation programs in developing countries.'**'~>*

Lessons learned from Indonesia’s experiences and chal-
lenges in implementing the vaccination program, and it’s vac-
cination acceleration strategy could help other countries to
speed up the COVID-19 vaccination rate. In February, some
studies predict Indonesia’s vaccination could take more than
ten years to cover 75% of its population.”>** However, On
April 24, two months later, Bloomberg reports Indonesia as
the 12" largest vaccine implementation country that adminis-
tered more than 18.5 million doses or 336 thousand doses daily
on average.”” Those conflicting pieces of evidence suggest the
dynamics in the Indonesia vaccination program in which the
vaccine roll-out program have changed considerably.

This study investigates vaccination experiences in
Indonesia. We discuss the challenges that Indonesia faces and
the acceleration strategy it adopts. In this study, we provide
simulations to estimate the vaccination rate in Indonesia taking
into account the acceleration strategy. We take particularly
close look at policy and vaccination implementation which is
relevant for other developing countries.

Data and methodology

This study closely looks at vaccination policy, vaccination
administration plan, and its implementation from the
Indonesian government. Indonesia planned to provide free
vaccination for 181 million people and divide it into four
wave vaccination plans based on occupation types and age
from January 2021 to March 2022. We construct daily vaccine
arrival plans and daily vaccination administration plans for
each occupation and age wave to understand their daily vacci-
nation rate plan over time. We employ daily administered
vaccine compiled in kawalcovid database from January 10,
2021 to April 24, 2021. Medical, education, science, research,
technology, and mass communication volunteers help each
other collect COVID-19 data in kawalcovid. Kawalcovid pro-
vides daily vaccination progress at an aggregate level or by
occupation and the elderly vaccination progress up to date,
but with a different starting point. They provide aggregate
vaccination starting on the first day of the vaccination period.
Vaccination progress for each occupation and the elderly
group started on March 2, 2021. Daily vaccination adminis-
tered is compared to the plan in order to understand the
achievement rate. We complement kawalcovid vaccination
data with COVID-19 cases data from Indonesia National
Board for Disaster Management (BNPB) to analyze its trend
before and after the vaccination period.

We simulate the Indonesian vaccination rate, and provide
analysis on how to improve the vaccination rate. We use the
time-series forecasting machine learning prophet library devel-
oped by Facebook to estimate vaccination implementation
projections for March 2022. Facebook prophet library uses
time as a repressor and fits several linear and nonlinear func-
tions of time as regression components. We use python soft-
ware to employ a time-series forecasting vaccination rate. We
compared vaccination projection with vaccination plan to
understand whether Indonesian current vaccination rate
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match the plan. We also utilize the National Socioeconomic
Survey (SUSENAS) 2019 data to estimate the number of neigh-
borhood association (RT) that could potentially mobilize to
increase the vaccination rate in Indonesia. SUSENAS is
a survey designed to collect relatively broad socio-economic
data. The data collected in SUSENAS includes education,
health/nutrition, housing, other socio-economic activities,
socio-cultural activities, consumption/expenditure and house-
hold income, travel, and public opinion regarding their house-
hold’s welfare. The total number of neighborhood association
(RT) is estimated from total households for each province from
SUSENAS divided by the number of households per RT as
stipulated in local government regulation, which is 20-50
households.

We construct an estimated health facility distance map for
each district using Village Potential (PODES) 2018 data to
understand vaccination challenges-related health facility het-
erogeneity. PODES is a village level survey to collect data and
information on the specific potential at the lowest administra-
tive level (villages). PODES data is essential for planning,
implementing, controlling, and evaluating regional
Development in general or even specifically according to spe-
cific regions. It is an area-based thematic data source that can
describe the potential of a village-level area throughout
Indonesia.

Results and discussion
Vaccination plan and implementation in Indonesia

Indonesian government COVID-19 vaccination plan is based
on the Presidential decree number 99/2020 enacted on
October 5, 2020, which provides legal basis for COVID-19
procurement and vaccination implementation. Minister of
Health Regulations number 84/2020 on December 14, 2020,
defines further the implementation plans that include vaccine
types and vaccination targets.

The Government of Indonesia secured vaccine very early.
The procurement was settled in 2020. This allows Indonesia’s
government secures enough dose to reach herd immunity. The
Government of Indonesia secured more than 426 million doses
from Sinovac Biotech, Novavax, Vaccines from COVAX/
GAVI, Pfizer, and AstraZeneca to vaccinate more than
181 million Indonesian citizens. Sinovac Biotech will provide
more than 55% COVID-19 vaccines in Indonesia.

Furthermore, vaccination implementation strategy and
mechanism was also set in 2020. Although Sinovac vaccine
phase 1 and 2 clinical trials were conducted in China between
April 16, 2020 to May 5, 2020,*® Indonesia is part of the Phase 3
Global Clinic Trial for the COVID-19 candidate from Sinovac
carried out by four countries (Brazil, Chile, Indonesia and
Turkey), with a total more than 20 thousand volunteers
worldwide.”® The COVID-19 vaccine material from Sinovac
arrived in Indonesia on July 19, 2020. As of August 16, 2020,
a total of 1,866 Indonesia volunteers had registered to partici-
pate in the phase III clinical trials of the Sinovac Biotech®® and
1,620 of volunteers which met all the required volunteers’
criteria received the complete dose.>' The Sinovac vaccine,
which showed an efficacy of 65.3% in Indonesia phase III
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clinical trials, is declared save.>*> The National Food and Drug
Supervisory Agency (POM Agency) issued Emergency Use of
Authorization (EUA) on January 11, 2021. Also, the vaccina-
tion strategy and mechanism include real-time vaccine ship-
ment tracking and centralized vaccination data. The
Government of Indonesia allocated more than IDR 58 trillion
(USD 4.1 billion) for vaccine procurement and vaccination
implementation. In addition, earmarked additional IDR 6.5
trillion (USD 464 million) through local government for sup-
porting vaccination implementation program is also secured.

Table 1 illustrates the Ministry of Health COVID-19 vacci-
nation target and the related vaccination plan for the years
2021 and 2022 based vaccine arrival plan to Indonesia. Based
on the plan, 1.46 million health workers will be vaccinated first
followed by the elderly and public service workers, about
38.4 million. The third targeted group are those living in the
High-Risk Areas. The remaining of the population will get
their vaccines during the period of June 2021 to March 2022.
Table 1 also suggests a higher population target in the later
period which consequently requires a continuous vaccination
acceleration plan.

We construct cumulative daily vaccine arrival date and
vaccination implementation plan based on the estimated vac-
cine arrival date and implementation plan from the Ministry of
Health as in Figure 1. The figure suggests vaccination imple-
mentation plan follows closely the vaccine arrival plan. This
indicates the government’s vaccination plan already taking into
accounts vaccine availability throughout the vaccination per-
iod. Phase 1 vaccination started on January 13, 2021, to cover
1.46 million health workers or correspond to around 60,000

Table 1. Vaccination target and wave in Indonesia.

individuals vaccinated per day up to February 2021. Low cover-
age vaccination plan in the beginning period up to
February 2021 follows the limited vaccines availability in
early 2021. Vaccines arrival and implementation planned
increase substantially from February 2021 which is sufficient
to cover 38.4 million elderly and public services workers vacci-
nated or equivalent to 659 thousand individuals per day in
the second wave to keep up with the plan (June 2021). This
means 16 times the daily vaccination rate of first wave. Based
on the plan, more than 408 million doses of Covid-19 vaccine
will arrive during the period of June 2021 to March 2022 to
vaccinate more than 141.6 million Indonesians. The vaccina-
tors need to vaccinate more than 420 thousand individuals
per day for about 335 days on these last two phases to keep
up with the plan. Extra doses of vaccines would still be available
to cover more Indonesian populations after June 2021.

Figure 2 provides vaccination implementation and its plan
up to April. 24™ 2021 in Indonesia. Gray shading is the
estimated first dose vaccination plan, and a solid black line is
its vaccination implementation. The dot pattern is the
estimated second-dose vaccination plan, and the black dash
line is its implementation. The flat estimated second dose
vaccination plan from February 21 represents a 28-day second-
dose waiting period after the first shots. Indonesia has admi-
nistered 18.5 million doses with 11.7 million individuals for the
first dose and 6.8 million individuals for the second dose on
April 24, 2021. The figure suggests vaccination implementation
is in line with its plan on vaccination wave 1, yet less catch-up
its plan on wave 2. 80% of health workers’ target received the
first dose, and 68% of them received the second dose on

Period Period | Period Il Period Il Period IV
Vaccination targets Health workers Elderly and public service Communities on high-risk areas General population
Estimated population 1.46 Million 38.4 Million 63.9 Million 77.7 Million

Estimated time January 2021-June 2021

January 2021-June 2021

June 2021- March 2022 June 2021-March 2022

COVID-19 Vaccine Arrival and Implementation Plan Timeline (2021-2022)
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Figure 1. COVID-19 vaccine arrival and implementation plan timeline (2021-2022).
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Figure 2. COVID-19 vaccination implementation in Indonesia.

February 17, 2021, when wave two vaccination implementation
started. Forty-nine thousand nine hundred twenty doses vac-
cines per day on average are administered to health workers on
phase 1 from January 13 to February 17, 2021.

Vaccination for elderly started earlier than the plan. While
the vaccination to health workers continuous, the vaccination
for the elderly and public service workers also began after
February 17, five days earlier than the initial plan. We observe
a more extensive vaccination implementation in the wave 2
vaccination period. On average, 316,000 doses per day are
administered on phase two or 600% larger than the phase 1
daily vaccination implementation period. The acceleration of
vaccination implementation in the phase 2 was made possible
by utilizing strategic public places, public and private offices,
and engaging private sectors to implement the vaccination.
Drive-thru and walk-in vaccinations were also provided at
particular places. For example, Istora Senayan, a football
sport field, could provide vaccination rate up to 6 thousand
doses per day. The authority also engages public transportation
companies to provide transportation to the vaccination site.

Given vaccine supplies limitation at the beginning of vacci-
nation period, vaccination implementation strategy focuses on
the high-risk areas to overcome COVID-19. Java island
received 70% vaccine allocation. Java contributes 68% of
COVID-19 cases In Indonesia. Figure 3 provides ten provinces
with the highest vaccination rate on the wave I and II in
Indonesia. DKI Jakarta is the highest, administering more
than 2.85 million doses or corresponds to 99% of its vaccina-
tion targets on waves I and II on April 24, 2021. Bali province
administered 916 thousand doses or corresponded to 76% of its
target on the wave I and II. Yogyakarta, Banten East Java,
Central Java, and West Java vaccinate 59%, 47%, 38%, 39%,
and 42% of its target on the wave I and II.

Figure 4 provides COVID-19 daily confirmed cases for 10
Indonesian provinces from January 10, 2021, to April 24, 2021
(vaccination period). The figure suggests declining daily con-
firmed new cases trend for all provinces in Java Island, includ-
ing Jakarta, East Java, Central Java, West Java, Banten, and
Yogyakarta. Bali, North Sumatera, and South Sulawesi indicate
declining COVID-19 cases trend as well. However, South

|

Centrallava West Java DKlJakarta Banten

East Java

—Vaccination Target (Wave | and 1)

= Vaccination Implementation (Wave | and 1)

I: LhL

North Sumatera South Sulawest Bal South Sumatera Yogyakarta

—e—Percentage (Wave | nd )

Figure 3. Provinces with highest vaccination rate.
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Daily COVID-19 Cases on 10 Highest Vaccination Provinces
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Figure 4. COVID-19 daily confirmed cases in Indonesia.

Sumatera shows a declining trend at the beginning and an
increasing trend after March 2021. Reduction of COVID-19
daily confirmed cases on most of the highest vaccination rate
provinces indicates early vaccination hope to COVID-19 con-
tainment in Indonesia.

Vaccination challenges and the way forward

Despite Indonesia’s success story in accelerating vaccination
implementation in phase 2, vaccination implementation chal-
lenges remain. The 600% vaccination rate acceleration in phase
two is not sufficient to conclude the vaccination for herd
immunity in March 2022. Indonesia needs further vaccination
acceleration to achieve the required target since more vaccine
supplies and vaccination targets in phase 3 and 4.

This study forecasts vaccination implementation in
Indonesia up to March 2022 using the time-series forecasting
machine learning prophet library developed by Facebook, as
depicted in Figure 5. We forecast vaccination implementation
at the mean and upper bound levels. The actual first dose
vaccination implementation is shown before April 24, and
the forecast implementation is shown after April 24. The gray
shade is the vaccination plan, the solid line is a forecast vacci-
nation at the mean level, and the dashed line is a forecast
vaccination at the upper bound level. The figure suggests the
current vaccination rate could reach 63.1 million individuals at
the end of March 2022, or 35% of the targeted population. If
the government can maintain the acceleration, it can improve
vaccination coverage for up to 154 million people in
March 2022.

Vaccination Target and Implementation Forecasting
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Figure 5. Forecasting vaccination implementation in Indonesia.
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Figure 6. Distance to nearest hospital and public health facility in Indonesia.

However, maintaining the current acceleration rate or
higher might face more complex challenges, including cold
chain, distribution to remote areas, areas and population het-
erogeneities, people mobilization, and implementation finan-
cing. Lessons learned could be drawn from current vaccination
implementation in Indonesia. The availability of health facility
and health workers varies across regions. This contributes to
different vaccination speeds across the regions, with outer java
islands and rural areas tend to have lower vaccination speed.
Figure 6 maps the nearest distance to any hospital or public
health facility (Puskesmas) for each district in Indonesia.
Darker shades suggest a longer travel distance to the nearest
hospital or public health facility. The distance map is con-
structed from an average self-reported from a village official
to the nearest hospital or public health facility on a district
using PODES 2018. The figure suggests that individuals living
in outer Java Island require longer travel time to health facility
than people living in Java Island, primarily in Kalimantan and
Papua islands. For Sumatera and Sulawesi, the average distance
to the nearest hospital is around 25-30 km, and the average
distance to the nearest public health facility is around 3-4 km.
Longer travel distance is faced by individuals living in
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Figure 7. Vaccination Implementation by target group.
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Kalimantan and Papua who have to travel between 41 and
60 km to the nearest hospital and is 4-15 km to the nearest
public health facilities. This implies that people in Kalimantan
and Papua will need transportation assistance to the nearest
vaccination center in Indonesia.

The next challenge is reaching out to certain target group
since each target group could have different characteristics that
correlate with the vaccination rate. For example, vaccination is
a crucial means to the elderly to protect them from morbidity
and mor‘[ality.33 However, they also lack the resources, knowl-
edge, and skills to obtain medical care.’® Figure 7 shows the
vaccination implementation of waves 1 and 2 by target groups
(health workers, elderly, and public service workers). The
implementation of vaccination for health workers has reached
1.48 million people (100% of the target) for the first dose and
1.34 million people (91% of the target) for the second dose or
a total of 2.8 million doses administered to health workers. The
implementation of vaccination for public officers has reached
7.8 million people (45% of target) for the first dose and
4.2 million people (24% of the target) for the second dose or
12 million doses administered to public officers. In contrast,
lower achievement rate for the elderly that the implementation

= Elderly (15 and 2nd Doze)
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of vaccination for the elderly has reached 2.38 million people or
correspond 11% of the target for the first dose and 1.26 million
people (5.8% of the target) for the second dose or total
3.6 million doses for the elderly on April 24, 2021.
A considerable achievement gap of vaccination rate between
public service workers and the elderly implies more consider-
able challenges to vaccinate the elderly. However, the latter
group represents a higher fatality risk.

Addressing the challenge to vaccinate the elderly people,
Indonesian government roll out the plan to accelerate the
vaccination implementation to the elderly population with
more intensified socialization and conducting a door-to-door
vaccination persuasion through neighborhood association
(RT), educating the elderly about the importance of vaccina-
tion, and providing transportation from their home to the
vaccination facility. The neighborhood association is a unique
lowest-level customary institution in Indonesia. While there is
no publicly available neighborhood association administrative
data, local government regulation indicates each neighborhood
association usually manages 20-50 households in an area.’>>°
Figure 8 estimates the number of neighborhood associations
for each province in Indonesia. The solid bar is the estimated
number of RT if one RT manages 20 households, and the dot
bar is the estimated number of RT if one RT manages 50
households. The figure suggests there are 1.4 million to
3.5 million RT available all across Indonesia. Door-to-door
vaccination persuasion through RT could potentially increase
vaccination speed further if government mobilize RT to per-
suade elderly in their neighborhood to get vaccination. For
example, suppose one RT could persuade one elderly per day
and manage their transportation to the nearest vaccination
center, this would lead to vaccination rate at least 1.4 million
doses per day.

The challenge is how to finance society mobilization and
transportation provision. Mobilizing society and providing
transportation for 1.4 million to 3.5 million individuals
per day requires a substantial amount of money. Currently,
the government of Indonesia had allocated more than Rp 58 T
for vaccine procurement and vaccination implementation
which includes vaccine purchase and vaccination operational

to cover distributions cost, vaccine infrastructures, medical
devices for health workers, and vaccinators’ incentives.
However, it does not yet cover society mobilization and trans-
portation cost for people to get to the vaccination center.
Fortunately, in the Indonesian budgetary system, budget allo-
cated to regional government, term as Transfer to Regional
Budget and Village fund program can be used as an alternative
financing solution. Village fund program in particular is the
allocated budget to the smallest unit of governance at the village
level from the State Revenue and Expenditure Budget (APBN).
The allocated to Villages is transferred through the Regency
Regional Revenue and Expenditure Budget (APBD) to finance
government administration, development implementation,
community development, and empowerment program at the
village level. In 2021, the village fund program focuses on the
national economic recovery under the village’s authority. The
village government can form the Covid-19 village’s command
center, whose funding sources are obtained from village funds.

Conclusion and discussion

The development of safe, effective COVID-19 vaccines and
their delivery to people’s arms is a global priority that can
bring hope to end the COVID-19 pandemic. Yet, the imple-
mentation of these vaccines can be different across countries.
This study closely looks at vaccination policy, vaccination
administration plan, and its implementation in Indonesia
which might be relevant for other developing countries.
Supply bottleneck is among the problems faced by developing
countries,””*® including Indonesia, particularly at the begin-
ning of the vaccination period due to relatively low coverage
vaccination plan. Supply constraints from the manufacturers is
one of the biggest challenges in the early period of vaccination
when only 3 million doses arrived in Indonesia up to
January 2021 although Indonesia had procured the vaccine as
early as October 2020. Therefore, Indonesia’s phase 1 vaccina-
tion implementation focus on covering 1.46 million health
workers. Nepal provides a similar solution with Indonesia®
since prioritization of target groups can increase the effective-
ness of vaccines when vaccine supply is insufficient.”"
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Figure 8. Estimate number of neighborhood association (RT) in Indonesia.



Indonesia’s early vaccination procurement plan allows
Indonesia to secure more vaccines supply over time to cover
enough population to get herd immunity. With the contin-
uous supply from manufacturers, phase two vaccination rate
accelerates up to 600% of phase 1 daily vaccination rate. The
use of strategic public places such as stadiums, public and
private offices, engaging private sectors, employing drive-
thru, and walk-in vaccination methods are among the key to
successful vaccination in Indonesia. Time-series forecasting
machine learning suggests that vaccination implementation
could reach 63.1 million to 154 million individuals at the end
of March 2022 if the government maintain the acceleration.
Therefore, the Indonesian government requires continuous
acceleration strategies, or they could face interrupted vaccina-
tion implementation. Ensuring cold chain equipment suffi-
ciently installed to address storage gaps should be the
priority*® as more vaccines will arrive in the future.
Continuous evaluation of vaccine distribution loop is
required to improve delivery efficiency, primarily in eastern
part of Indonesia that has dispersed population and challen-
ging terrains. For example, outsourced vaccine logistics to
private transporters and vaccine delivery redesign in Africa
and Gaza could ensure efficient vaccine transport and cost
reduction.*” Access to a vaccine is usually via physician® in
public health centers and large private centers to ensure
infrastructure readiness. However, large-scale vaccination
programs may need to team up with private doctors, rural
midwives, and any individual health workforce to fill the
health center gap in underdeveloped areas. Appropriate train-
ing and incentives for them are required to prepare them for
providing vaccination.

Large populations are waiting despite the rapid acceleration
rate, and there are different acceleration rates between target
groups. A study shows COVID-19 vaccine acceptance in
Indonesia varies between 67% and 95%.*" The communication
strategy should be continuously refined, including vaccine infor-
mation, patient invitation, and recall system19 to address vaccina-
tion demand’s problems. Door to door persuasion through
neighborhood association (RT), educating elderly about the
importance of vaccination, and provision of transportation from
their home to the vaccination facility strategies could potentially
improve vaccination speed to around 1.4 million to 3.5 million
individuals per day if one RT could persuade one individual
per day and manage their transportation to the nearest vaccina-
tion center. Central government, local government, health autho-
rities and international organizations must work together'® to
achieve the strategy.

This study has a few limitations. Our time-series forecast-
ing does not consider individual Indonesian province vacci-
nation trends because of data limitations. The different
regions could have different trajectories because of various
regional characteristics such as transportation capabilities and
vaccination health centers. Each health center could also
specific experiences related to vaccination. We are unable to
examine individual health center experiences to understand
their challenges and opportunities better. For example, the
particular health center may lack the internet required to
implement a centralized vaccination system. Despite these
limitations, our results provide valuable information on
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COVID-19 vaccination implementation acceleration in devel-
oping countries. This study is relevant and might encourage
developing countries to improve distribution access to
COVID-19 vaccination for accelerated vaccination program.
No one safe until everyone safe. Vaccines are the hope to
better manage COVID-19.
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