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E X E C U T I V E  S U M M A R Y  

Background 
Indonesia has transitioned from a donor- to 
self-funded immunization program and is 
facing the dual challenge of achieving high 
and equitable coverage of life-saving 
vaccines while introducing new vaccines. 
Accessible, evidence-based, and accurate 
information on the cost of delivering 
vaccines is becoming more critical to inform 
budgeting, planning, and policymaking to 
ensure government at all levels has 
sufficient financial resources to deliver 
vaccines. 

In Indonesia’s decentralized health system, 
immunization is partially funded and 
managed at district and city level. 
Autonomous local governments are 
responsible for ensuring sufficient budget 
for vaccine delivery costs, also called 
operational costs. In general, fiscal capacity 
of districts and cities is low. Budget 
execution and accountability is also 
challenged. Cost evidence can support 
improved resource mobilization and more 
efficient delivery of immunization services. 

Although several immunization program 
costing studies have been done in 
Indonesia, all previous studies were limited 
to specific antigens especially for new 
vaccines, such as Hib, Typhoid, Dengue and 
Japanese Encephalitis. Prior to this work, 
there was no study on the cost of delivering 
the basic immunization program at district 
and city level. The lack of cost evidence may 
have contributed in part to the low funding 
for operational costs.  

Our study therefore aimed to estimate the 
district/city level costs incurred for 
immunization delivery that contributes to 
achievement of high coverage, using a 
combination of delivery strategies (see Box 
1 for exact research question). Costs 
incurred for immunization delivery are often 
referred to as immunization delivery costs 

Box 1. Research Question and Key Findings 

Research question: Using a combination of different 
delivery strategies (puskesmas, posyandu and schools), 
what are the district/city level costs incurred for 
immunization delivery that contribute to achievement of 
high coverage? 

Key findings:  

‒ There is large variation in total and unit costs between 
districts/cities, facilities, and vaccine delivery strategies: 
o Immunization delivery costs (facility average) ranged 

from approximately IDR 100 million to IDR 160 
million (US$7,324 to US$12,000); at DHO-level, total 
costs ranged from 113 million to 426 million 
(US$8,395 to US$31,852). 

o Cost per dose ranged from IDR 9,824 to IDR 43,421 
(US$0.73 to US$3.22) (facility and DHO-level 
average).  

o Cost per basic fully immunized child (FIC) ranged 
from IDR 138,549 to IDR 724,603 (US$10.26 to 
US$53.67) (facility and DHO-level average).  

o By delivery strategy, average cost per dose to deliver 
a vaccine is lowest at schools (ranging from IDR 
4,904 to IDR 25,758, or US$0.36 to US$1.91), 
followed by posyandu (IDR 9,806 to IDR 48,705, or 
US$0.73 to US$3.61) and then puskesmas (IDR 
15,295 to IDR 83,237, or US$1.13 to US$6.17) 
(facility and DHO-level average). 

o Increased volume per facility or per delivery strategy 
is associated with increased efficiency. At higher 
volumes, fixed costs are spread over more doses and 
the cost per dose and per FIC decreases.  

‒ Salaried labor, transport/fuel and cold chain equipment 
& energy are the main cost drivers at the facility level. 

Use of findings: 

‒ Study results can be used to inform budgeting and 
planning in the sampled areas and in other 
districts/cities which have similar characteristics to 
those in the sample. Results can also be used to update 
existing cost norms for budgeting and benchmarking.  

‒ Results were presented at the Joint Appraisal and Total 
System Effectiveness workshops in 2019, and to key 
stakeholders involved in the development of the 
National Medium-Term Development Plan 2020-2024 
and the National Health Plan.  
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(IDCs) or operational costs. These are the costs associated with delivering immunization 
services to target populations; in the context of Indonesia, this is exclusive of vaccine and 
consumables costs. Since our study aims to inform budgeting and planning, we focused on 
financial costs, that is, financial outlays incurred by government; volunteer time and the 
value of any donated items are excluded. 

In terms of delivery strategies, we looked at the three delivery strategies currently used as 
part of routine immunization: 

‒ Routine facility-based delivery at the puskesmas (health center): usually limited to one 
day per week to serve babies and children that visit the facility on that particular day. 

‒ Outreach activities at the posyandu (integrated health post): delivered once a month at 
agreed-upon spots (usually village office or house of a community member). An 
estimated 80% of immunization services are delivered at the posyandu (ThinkWell, 
2017). 

‒ School-based program: delivered twice a year at elementary schools, targeting first 
through third graders.  

The first two strategies target children aged <13 months (basic immunization) and 
children aged 13 months to 3 years (advanced immunization), while the school-based 
program is only for school-aged children. The vaccines included in our study for these 
target groups are HepB 0, BCG, OPV4, DTP/HB/Hib3, Measles (basic immunization); 
DTP/HB/Hib4, Measles (advanced immunization); and Measles, DT, Td (school-based 
strategy). 

We chose to focus on high coverage areas that otherwise represent a variety of 
characteristics and contexts present in Indonesia under the assumption that high coverage 
areas were more adequately funding their immunization delivery operational costs than 
low coverage areas. Therefore, cost findings might give us an indication of what other 
districts/cities should be spending to achieve high coverage. 

During the period 2016-2019, ThinkWell and JSI provided technical support to the costing 
study within the context of the Immunization Costing Action Network (ICAN), a research 
and learning community working to increase the visibility, availability, understanding, and 
use of immunization delivery cost information. ICAN supported three countries – 
Indonesia, Tanzania and Vietnam – to build country capacity to generate and use cost 
evidence to inform planning, budgeting and decision making for the immunization 
program. 

Methods 
The study used ingredients-based costing from a government perspective to 
retrospectively estimate the full, financial immunization-related delivery costs incurred at 
the district/city, sub-district, and village levels during the 2016 EPI fiscal calendar (January 
to December 2016). National and provincial-level costs were excluded, in line with the 
study objective to estimate subnational resource requirements for immunization. We 
focused on routine immunization, defined as services provided regularly as part of the 
government program at puskesmas, posyandu and schools; immunization services 
provided by private providers and any supplementary immunization activities taking place 
during the study period were excluded.  
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The sample included two of the country’s 34 provinces: East Java and Central Borneo. In 
each province, we collected data from one district and one city, for a total of two districts 
and two cities. We sampled puskesmas, posyandu and elementary schools within each 
district/city for a total sample of 24 puskesmas, 48 posyandu, and 48 elementary schools.  

For each of the four sampled districts/cities, we present weighted average total facility 
costs and unit costs (cost per dose and per basic fully immunized child (FIC), defined as a 
child who has completed the last dose of basic immunization (i.e., up to 13 months)). We 
present costs by delivery strategy (puskesmas, posyandu and school-based). We also 
analyze the main cost-driving activities and line items. All unit cost results are volume-
weighted, meaning we summed total costs and divided by total output (either doses or 
FICs) as opposed to calculating simple averages based on facility values. 

All results are presented in 2016 Indonesia Rupiah (IDR) and US dollars (USD) using a 
conversion rate of 13,500 IDR = 1 USD. Summary USD results are included in the main 
text, with further explanation in Annex 3.  

Findings and Discussion 
This study found large variation in delivery volumes, total costs and unit costs between 
districts/cities, facilities, and vaccine delivery strategies in four sampled districts/cities in 
East Java and Central Borneo provinces. A summary of results is shown in Table 1.  

Table 1. Summary of findings (2016 IDR) 

 District City 

Findings Ponorogo Pulang Pisau Malang Palangka Raya 

Total immunization delivery cost 

        Facility average 7,958 9,593 7,324 11,998 

        DHO level 297,825,042 113,331,392 426,022,355 156,311,589 

Cost per dose 

        Facility average 14,799  39,893  7,415  10,790  

        DHO level 1,854 3,528 2,409 2,058 

Cost per FIC* 

        Facility average 254,991 668,191 103,159 175,212 

        DHO level 28,640 56,412 35,390 29,228 

Cost per dose by delivery strategy (including facility- and DHO-level costs) 

        Puskesmas average 41,581 83,237 15,295 19,351 

        Posyandu average 17,648 48,705 9,806 12,085 

        School average 7,732 25,758 4,904 6,940 

* A basic FIC is a child who has completed the last dose of basic immunization (i.e. up to 13 months). 
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We believe these differences are largely explained by service delivery volumes, since there 
is a clear, inverse relationship between volume per facility or per delivery strategy and 
unit costs: as more doses are delivered and more children are fully immunized, cost per 
dose and per FIC decreases. This is likely because most immunization delivery costs in 
Indonesia are fixed as opposed to variable, and are spread over more doses as volumes 
increase, thereby decreasing the cost per dose or FIC. School-based delivery in Indonesia 
achieves high volumes during two annual sessions, resulting in lower unit costs. The very 
small number of doses (less than 20% nationwide) delivered at puskesmas lead to higher 
unit costs. Some of the differences in delivery volume are largely driven by geography, 
population and population density. Facilities in urban cities delivered more doses on 
average than facilities in more rural districts, and had a lower average cost per dose. 
Urban facilities are likely to be located closer to communities, making them easier to 
reach and driving up coverage levels. Rural areas may also require greater travel 
distances.  

By district/city, the highest volumes and lowest unit costs are in Malang, whereas the 
lowest volumes and highest unit costs are in Pulang Pisau. Malang is a small, highly dense 
urban area with a high number of doses delivered, whereas Pulang Pisau is a sparsely 
populated, vast rural area where staff travel large distances to remote posyandu, but 
deliver few doses given the small population. Extra per diem and travel allowances given 
in this district, along with high vehicles and vehicle maintenance costs due to the large 
distances travelled, help account for high costs. Palangka Raya, despite being officially 
classified as a city, is another large area with a small population; in this city they use a 
higher number of staff to deliver immunization services, driving up salaried labor costs. In 
addition to these important differences in findings by district/city, within districts/cities 
we also see differences by facility. Although the purpose of this study was not to delve 
into these differences, we found that total costs vary across facilities with similar delivery 
volumes, and volumes vary at facilities with similar total costs. Without further research, it 
is not clear why we see these variances, but utilizing or reallocating spare capacity and 
keeping delivery volumes high can help improve efficiency. 

This study has only looked at financial costs, since the main purpose was to inform 
budgeting for operational costs at district/city level. The current immunization delivery 
policy in Indonesia makes heavy use of volunteers, whose non-remunerated time is not 
included in our study. A change in policy which would require remuneration of this cadre 
would increase the average cost per dose by 5% to 24% depending on the district/city.  

These findings are largely in line with the global evidence about immunization delivery 
costs, although comparisons are challenging given differences in the costs and contexts 
compared. Our financial cost of IDR 9,806 to IDR 83,237 (US$0.73 to US$6.17) per dose for 
those vaccines included in basic and advanced immunization through puskesmas and 
posyandu delivery coincides with the global estimate from low- and middle-income 
countries (LMICs) of $0.75 to $9.45 per dose for delivering a schedule of vaccines to 
children under one at health facilities and through multiple strategies (Vaughan, et al., 
2019). For school-based delivery, the global estimates of US$1.95 to US$2.24 (financial 
costs) per dose are higher than our estimates of IDR 4,904 to IDR 25,758, or US$0.36 to 
US$1.91 (financial costs).  
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Opportunities for Use of Results  
Although the sample of the ICAN study is not large enough to be nationally representative, 
and large geographical, epidemiological, demographic and socio-economic differences 
across the country mean costs can vary significantly by area, the findings are the most up 
to date immunization delivery cost evidence available for Indonesia. In addition to using 
these findings to inform budgeting and planning in the sampled districts/cities, an annual 
process which takes place from January to September, methods could be explored for 
adjusting the data to fit districts/cities with similar characteristics to the four sampled. The 
results can also be used at central level to update the Health Operational Cost Guidelines 
which are used to determine the Special Allocation Fund for the Immunization Program. 
They may also be useful in information budget exercises for new vaccine introduction. 

Study results have been presented to BAPPENAS, MOH, and other key stakeholders 
involved in the development of the National Medium-Term Development Plan 2020-2024 
and the National Health Plan, both taking place in late 2019. Presentations on results were 
made at the Joint Appraisal meeting in June 2019, at the International Health Economics 
Association congress in July 2019, and at the Total Systems Effectiveness workshop in 
October 2019. Additional opportunities may arise in 2020 for consideration of use of 
results, including presentation to other audiences such as the Indonesian Technical 
Advisory Group on Immunization (ITAGI) and ICC.   
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B A C K G R O U N D  

The Immunization Costing Action Network (ICAN) is a research and learning community 
working to increase the visibility, availability, understanding, and use of immunization 
delivery cost information. Supported by the Bill & Melinda Gates Foundation, with 
technical facilitation from ThinkWell and JSI, ICAN worked during the period 2016-2019 to 
build country capacity to generate cost evidence that is policy relevant and a priority for 
the immunization program, and to improve interpretation and translation of cost evidence 
so that it is used in country decision-making processes and informs routine planning and 
budgeting. Working with teams in three countries (Indonesia, Tanzania, and Vietnam) that 
include health economist researchers, immunization managers, and planners from 
Ministries of Health, ICAN facilitated a suite of costing exercises to conduct research that 
explores the cost of delivering vaccines through different delivery strategies to distinct 
target populations in diverse geographies. The effort also included helping country teams 
interpret and translate the cost information to increase the likelihood that it is used in 
country decision-making processes, in addition to guiding fundraising and advocacy efforts 
and informing routine planning and budgeting processes.  

T H E  N E E D  F O R  C O S T  E V I D E N C E  A T  T H E  N A T I O N A L  A N D  
S U B N A T I O N A L  L E V E L S  

Over the last two decades, great strides have been made in expanding the coverage of 
routine and new vaccines, in part through better understanding the cost of delivering 
immunization services. However, as Indonesia and other LMICs continue to drive towards 
achieving high and equitable coverage of life-saving vaccines and introduce new vaccines, 
all while transitioning from donor- to self-funded immunization programs, the availability 
of sustainable, equitable, and predictable financing for vaccine delivery is essential.  

Country decision-making processes (through Health Technology Assessments (HTAs) and 
National Immunization Technical Advisory Groups (NITAGs)) are increasingly demanding 
cost evidence to guide fundraising and advocacy efforts and inform routine planning and 
budgeting. Although more is known about delivery costs (i.e., immunization delivery costs 
or operational costs, see Box 2) now than twenty years ago, gaps in cost evidence remain, 
such as the costs of different delivery strategies and the variable cost of delivering the 
same vaccine across settings (Vaughan, et al., 2019). At the same time, decentralization 
processes in many countries, including Indonesia, highlight the need for delivery cost 
evidence contextualized to each local context. Historical funding levels and/or cost norms, 
rather than primary cost evidence, are often used to plan and budget immunization 
programs which leaves the potential for insufficient and/or inefficient financing to sustain 
the programs. The performance of the immunization program is determined by how well 
the programs are managed, using available resources to achieve national targets. 
Appropriate estimation is required for the program to be implemented effectively and 
efficiently. 

O B J E C T I V E  O F  T H E  R E S E A R C H  S T U D Y  

In Indonesia’s decentralized health system, many functions (including immunization) are 
partially funded and managed at district and city level. While national level is responsible 
for vaccine procurement and operational costs for vaccine transport and replacement of 
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cold-chain, channeled through the Special Allocation Fund (DAK distribution), the 
autonomous districts and cities are responsible for everything else, including ensuring 
sufficient operational costs (routine transportation costs, health promotion costs, 
community mobilization costs) for delivering immunization, supervision and monitoring. In 
some districts and cities, operational resources are notably scarce, meaning that 
operational expenses are chronically underfunded (ThinkWell, 2017). 

Although several immunization program costing studies have been done in Indonesia, all 
previous studies were limited to specific antigens especially for new vaccines, such as Hib, 
Typhoid, Dengue and Japanese Encephalitis. There was no study previously on the cost of 
delivering the basic immunization program at district and city level, possibly contributing 
to the low funding for operational costs.  

The specific study objective is therefore to contribute to achievement of high coverage by 
providing evidence to support appropriate allocation of resources at district/city level. In 
summary, the results from this study on the cost of delivering vaccines using different 
delivery strategies in high coverage areas can serve as an important input for decision 
makers at various levels of government, but particularly district/city level, to guide 
decisions on management of the immunization program and to improve planning and 
budgeting. 

R E S E A R C H  Q U E S T I O N  

The specific research question was: Using a combination of different delivery strategies, 
what are the district/city level costs incurred for immunization delivery that contribute to 
achievement of high coverage? 

We chose to focus on high coverage areas that otherwise represent a variety of 
characteristics and contexts present in Indonesia under the assumption that high coverage 
areas were more adequately funding their immunization delivery operational costs than 
low coverage areas. Therefore, cost findings could give us an indication of what other 
districts/cities should spend to achieve high coverage. 

S T U D Y  S E T T I N G  

Indonesia is the largest archipelago in the world with 17,504 islands. The country is ranked 
fourth globally in terms of population, with a population in 2017 of more than 264 million 
(World Bank, n.d.). There are 34 provinces and 514 districts. As a developing country, 
Indonesia continues to post significant economic growth. The World Bank reported that 
Indonesia’s gross domestic product (GDP) per capita has risen steadily from $3,122 in 
2010 to $4,285 in 2018 (constant 2010 US$) (World Bank, n.d.). Indonesia is now the 
fourth largest economy in East Asia after China, Japan and The Republic of Korea. GDP has 
grown on average over 5% per year over the last 5 years (World Bank, n.d.).  

Despite economic growth, Indonesia’s current health spending as a proportion of GDP 
remains low at 3.1% of GDP in 2016 (World Bank, n.d.). The domestic general government 
share of total health expenditure also remains low, at 44.7%, whereas private, primarily 
out-of-pocket (OOP) expenditure is 37.3% (World Bank, n.d.). External health expenditure 
as a percentage of current health expenditure is reported to be less than 0.5%, but this 
may be misleading as some donor contributions are made on-budget and are likely 
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reflected elsewhere (World Bank, n.d.). Social health insurance (SHI) and private health 
insurance make up the majority of the rest (ThinkWell, 2017).  

Expanded Program on Immunization 
The country’s national immunization program (EPI) has been operating since 1973. Initially 
managed at central level, a trend towards decentralization of government services to 
districts and cities was initiated in 2001; since 2004 the Decentralization Policy (Law No. 
32 and 33/2004) gives full autonomy to district/city governments in health (including 
immunization) and four other areas. For immunization, this means the central 
government is responsible to develop guidelines and standards, procure vaccines and 
syringes, perform overall monitoring and evaluation and quality control and ensure 
capacity building through training for local health personnel. The local governments 
employ and manage health personnel to implement the EPI; they are also responsible for 
incentives, transportation and other operational costs required to implement the 
program. 

The EPI targets a number of age groups, including children aged <13 months (basic 
immunization), children aged 13 months to 3 years (advanced immunization) and school-
aged children ( 

Table 2). The vaccines offered as part of the EPI follow the Ministry of Health (MOH) 
Decree No. 12/2017 on Immunization Services. Initially the schedule for children up to 13 
months included immunization against the six major preventable childhood diseases, 
including a single dose of BCG vaccination against tuberculosis; three doses of DPT to 
prevent diphtheria, pertussis and tetanus; four doses of polio vaccine; and a measles 
vaccination. In 1997, the program was expanded to include three doses of hepatitis B 
(HepB) vaccine. Since 2013 three doses of Hib vaccine were also introduced. There are 
booster doses for children aged 13 months to 3 years and for school-aged children.  

We included in our study those vaccines offered in 2016 (Table 3); excluded from our 
analysis are IPV, Rotavirus, PCV and HPV, either because they were not routinely delivered 
in Indonesia during the study period, or because they target groups other than those 
mentioned above. All vaccines are manufactured by the state-owned enterprise BioFarma. 

Table 2. Overview of immunization typologies, target groups, vaccines and delivery 
strategies 

Typology Target group Vaccines Delivery strategies 

Basic immunization Children aged <13 
months 

HepB 0, BCG, OPV4, 
DTP/HB/Hib3, Measles 

Puskesmas, posyandu 

Advanced immunization Children aged 13 
months – 3 years 

DTP/HB/Hib4, Measles Puskesmas, posyandu 

School-based strategy Children in 1st-3rd 
grade 

Measles, DT, Td Schools 

 



 

 
| 16 

 

Table 3. Vaccines included in the study 

Vaccine Target 
Population Manufacturer Doses in 

Schedule Formulation Doses 
per vial Administration 

Hepatitis B Birth dose Bio Farma 1 Liquid 1 IM 

BCG 1 month Bio Farma 1 Lyophilized 20 ID 

TOPV ** 1, 2, 3 and 
4 months 

Bio Farma 4 Liquid 10-20 Oral 

BOPV**  1, 2, 3 and 
4 months 

Bio Farma 4 Liquid 10 Oral 

DTP-HB-Hib  2, 3 and 4 
months 

Bio Farma 3 Liquid 5 IM 

Measles1  9 and 18 
months, 

1st grade* 

Bio Farma 3 Lyophilized 10 SC 

DT  1st grade*  Bio Farma 1 Liquid 10 IM 

Td  1st and 
2nd grade*  

Bio Farma 2 Liquid 10 IM 

Source: EPI, MOH, 2014 and cMYP 2014-2019 
* 1st grade doses given in August and November; 2nd and 3rd grade in November. 
** Use varies by district; IPV has also been introduced in some districts but is excluded from this study. 
1 The process of replacing Measles with MR started in 2018 and therefore is not included in the study. 
 

Routine vaccine delivery is currently provided through the following delivery strategies: 

‒ Routine facility-based delivery at the puskesmas (health center): usually limited to one 
day per week to serve babies and children that visit the facility on that particular day. 

‒ Outreach activities at the posyandu (integrated health post): delivered once a month at 
agreed-upon spots (usually village office or house of a community member). An 
estimated 80% of immunization services are delivered at the posyandu (ThinkWell, 
2017). 

‒ School-based program: delivered twice a year at Elementary Schools, targeting first 
through third graders. 

Outreach and school-based immunization are carried out by health personnel from the 
local puskesmas. Posyandu are staffed by village midwives and volunteers (kaders). These 
volunteers are lay persons from the local community who receive around 30 hours of 
training in registering attendees, weighing children under five and pregnant women, 
record keeping, health promotion and nutritional counselling and other similar tasks. They 
receive a small stipend for supporting the monthly posyandu (Tumbelaka, et al., 2018).  

There were over 54 million doses delivered as part of the EPI in 2016 (Expanded Program 
on Immunization, 2017). DTP3 overage was estimated to be 79% nationwide as of 2018, 
down from a high of 85% in 2013 (World Health Organization, 2019). The MOH reports 
that, on average for the country, 91% of children are fully immunized at 13 months. 
However, there is high variability in coverage across the country, with basic full 
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immunization ranging from a low of 30% in Papua to over 100% in some provinces 
(Ministry of Health of Indonesia; ThinkWell, 2017). 

Financing for immunization 
The 2015-2019 cMYP estimated that more than 80% of the vaccine portion of the 
immunization budget is domestically financed in Indonesia, with operational expenses 
covered entirely by government financing from central, provincial and district levels 
(Comprehensive Multi Year Plan National Immmunization Program Indonesia. Year 2015-
2019). External sources account for the majority (15%) of remaining financing (ThinkWell, 
2017). Specifically for delivery costs, a new regulation (2017) provides essential financial 
and operational support from the central level to the districts/cities to better implement 
obligatory public health functions, including immunization. While vaccines are purchased 
at national level, delivery costs at district/city level are funded from central government 
block transfers (54%), provincial government (13%), local revenue (11%), an earmarked 
transfer (DAK) from central level for specific immunization activities (6%), and other 
sources (16%) (ThinkWell, 2017).   

Planned spending on routine immunization, excluding shared costs (where many 
operational costs fall) and campaigns, for the period 2015-2019 is seen in Table 4. This 
includes funds from all sources (national and sub-national government as well as donors 
and other development partners). After the procurement of vaccines, the biggest budget 
items in 2019 were planned to be personnel, other routine recurrent costs and cold chain 
equipment. 

Table 4. Government spending on routine immunization, excluding shared costs 
(thousands of US$)* 

Cost category 2015 2016 2017 2018 2019 

Traditional vaccines 54,588 52,454 52,143 47,343 42,346 

Underused vaccines 0 0 0 0 0 

New vaccines 45,099 47,227 54,380 71,111 85,906 

Injection supplies 8,309 8,584 8,830 9,027 9,319 

Personnel 23,420 24,578 25,438 26,546 27,341 

Transportation 1,459 1,494 1,528 1,559 1,595 

Other routine recurrent costs 17,483 37,070 25,770 26,013 21,003 

Vehicles 418 438 451 467 480 

Cold chain equipment 7,713 10,253 12,232 14,166 14,890 

Other capital equipment 231 231 231 231 231 

Campaigns 0 32,109 92,656 84,360 1,576 

Total planned expenditures 158,721 214,439 273,659 280,823 204,690 
Source: cMYP Indonesia, 2015-2019 
* Reflects planned IPV introduction, MR and JE campaigns and HPV and PCV demonstration projects. 
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M E T H O D O L O G Y  

O V E R V I E W  

The study took a government perspective 
to examine all immunization-related costs 
incurred at the district/city, sub-district, 
and village levels during the 2016 EPI fiscal 
calendar (January to December 2016). 
National and provincial-level costs were 
excluded, in line with the study objective 
to estimate subnational resource 
requirements for immunization. We 
focused on routine immunization, defined 
as services provided regularly as part of 
the government program at puskesmas, 
posyandu and schools; immunization 
services provided by private providers and 
any supplementary immunization 
activities taking place during the study 
period were excluded.  

We used ingredients-based costing, where 
the full financial costs and quantities of 
inputs were valued. We define financial 
costs as financial outlays incurred by 
government, with straight-line 
depreciation of capital items. Volunteer 
time and other economic costs are 
excluded.  

D E F I N I T I O N S  

Although the focus of the research is on immunization delivery costs (IDCs; see Box 2), we 
also collected information on vaccines and consumables costs to provide a comprehensive 
overview of immunization program costs.  

Some other important definitions used throughout this report include: 

Basic fully immunized child (FIC): a child who has completed the last dose of basic 
immunization (i.e., up to 13 months).  

Cost line items and cost activities: in this research, we differentiated between cost line 
items and cost of activities, similar to the Expanded Program on Immunization (EPIC) 
project studies (Brenzel, 2014). The separate categories are essentially two sides of the 
same coin; the sum of cost line items should equal the sum of cost activities. Line items 
are inputs used (e.g., human resources, vaccines, buildings) whereas cost activities reflect 
the implementation of the EPI resulting from the combination of different inputs (e.g., 
school-based delivery, supervision). The cost line items and cost activities are detailed in 
Annex 1. 

Box 2. Definition of Immunization Delivery 
Costs (IDCs) 

We define immunization delivery costs (IDCs) 
(also referred to as operational costs) as the 
costs associated with delivering immunization 
services to target populations, exclusive of 
vaccine and consumables (e.g. safety boxes, 
diluents, reconstitution syringes) costs in 
Indonesia. Delivery costs may include any or all 
of the following recurrent and capital cost 
items: (1) paid human resources, (2) per diem 
and travel allowances, (3) cold chain equipment 
and their overheads (e.g. energy, maintenance, 
repairs)*, (4) vehicles, transport and fuel, (5) 
program management, (6) training and capacity 
building, (7) social mobilization and advocacy, 
(8) disease surveillance and activities related to 
adverse events following immunization (AEFI), 
(9) buildings, utilities, other overheads and 
shared costs, (10) waste management, (11) 
other supplies and recurrent costs, and (12) 
other non-vaccine costs. 

Source: Adapted from Vaughan et al., 2019. 
* As the definition notes, cold chain is normally included as part 
of delivery costs. For district/city-level planning, associated costs 
may need to be removed from the analysis as some cold chain 
costs may be paid by national level. 
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Delivery strategies: sites where vaccines are delivered. In Indonesia those strategies 
include:  

‒ Routine facility-based delivery at the puskesmas (health center): usually limited to one 
day per week to serve babies and children that visit the facility on that particular day 

‒ Outreach activities at the posyandu (integrated health post): delivered once a month at 
agreed-upon spots (usually village office or house of a community member) 

‒ School-based program: delivered twice a year at elementary schools, targeting first 
through third graders. 

Financial costs: financial outlays incurred by government; volunteer time and the value of 
any donated items are excluded. Capital items are depreciated using straight-line 
depreciation (equal allocation of costs over the useful life of the assets).    

S A M P L I N G  S T R A T E G Y  

Since the study aimed to identify the subnational (district/city) resources required to 
support immunization delivery and achievement of high coverage, the sampling strategy 
was built around the selection of high coverage areas that otherwise represent a variety 
of characteristics and contexts present in Indonesia. Sampled sites were chosen in close 
discussion with the EPI. 

Provinces and districts were purposively selected by the research team based on: (1) high 
immunization coverage (i.e., >85%, compared with the national average of 55.6% of 
children aged 12 – 23 months fully immunized, based on the 2013 Basic Health Research 
community-based household health survey), (2) geographic conditions (including Java and 
Outer Islands), and (3) fiscal capacity. Fiscal capacity is a designation from the Ministry of 
Finance (MOF) which reflects whether a district/city is able to finance the immunization 
program without central funding support if necessary. The designation 
(low/middle/high/very high) is based on the general income of district or city excluding 
Special Allocation Fund/DAK, Emergency Fund, other earmarked income and expenditures 
that will be used by local governments, minus salaries of civil servants and after 
considering the total number of poor. 

Fiscal capacity =                              (PAD + TBU + LP) - BP 
            

      Total Number of Poor Population 
Where: 

PAD = Local Original Revenue 

TBU = includes all transfers of a general nature (Special Allocation Fund, Shared Revenue 
Fund, Special Autonomy Fund, and other Fund Transfer whose purposes are not 
determined). 

LP = Miscellaneous Legal Local Original Revenue 

BP = Personnel Expense 
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Sampled Sites 
Two provinces were selected, namely: Jawa Timur (East Java) with high coverage but low 
Fiscal Capacity Index, while Kalimantan Tengah or Kalteng (Central Borneo), with high 
coverage but High Fiscal Capacity Index. East Java is a highly developed area and one of 
the country’s biggest provinces, while Central Borneo represents a less developed outer 
island. 

In each province, two districts/cities (of 38 in East Java and 14 in Central Borneo) were 
selected: one district, or Kabupaten (presumed to be more rural than a city) and one city, 
or Kota, to represent an urban area, both with high coverage of complete immunization 
(i.e., basic fully immunized) (Figure 1).  

Figure 1 Map of sampled sites 

 
 

Puskesmas were purposely selected by the District Health Office (DHO) based on high 
immunization coverage; we included 4 from each city and 8 from each district. We 
oversampled district facilities based on experiences from the EPIC studies (Brenzel, Young, 
& Walker, 2015). Because of the large number of posyandu and schools supported by each 
puskesmas (as many as 71 posyandu and 35 schools in the East Java districts, and 24 
posyandu and 33 schools in Central Borneo), two each were purposively selected by 
puskesmas based on high immunization coverage. In total, the sample included 2 
provinces, 2 districts, 2 cities, 24 Puskesmas, 48 Posyandu, and 48 elementary schools. See   

               Sampled districts/cities 



 

 
| 21 

 

Figure 2 for an overview of sampled sites and Annex 2 for more information on the 
sampling frame.  

Since this study took a government perspective, and only a small proportion of 
immunizations are delivered by private providers i.e., less than 3% in the cities and using 
self-procured vaccines, private providers were excluded.   
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Figure 2. Overview of sampled sites 

 
Although the sample is not large enough to be nationally representative, and large 
geographical, epidemiological, demographic and socio-economic differences across the 
country mean costs can vary significantly by area, study results can nonetheless be used 
to inform budgeting and planning in the sampled areas, in other districts/cities which have 
similar characteristics to the four selected and to update existing cost norms for budgeting 
and benchmarking.  

D A T A  C O L L E C T I O N   

Standard data collection instruments for facility and district/city levels were provided by 
ThinkWell, adapted from EPIC (Brenzel, 2014). Each was tailored to this particular study’s 
objectives as well as the Indonesia context, and then further modified following a two-day 
pilot test in Bogo District, West Java province, in February 2018. The main challenges 
identified during the pilot test were unavailability of financial records at facility level due 
to poor record keeping and the absence of immunization staff to interview. 

The facility-level questionnaire was used to obtain resource use and output information 
(doses delivered and children vaccinated) for puskesmas, posyandu and school-based 
delivery, as well as associated administrative and managerial activities. The district/city-
level questionnaires collected similar information from the DHOs and were also used to 
validate information obtained from facilities. Data were extracted from existing reports, 
program records and the health information system, as well as through interviews with 
key focal points of the immunization program at district/city and sub-district health facility 
levels. 

Data were collected retrospectively over the period April-July 2018. A total of six 
enumerators working in teams of two administered the paper questionnaires at sampled 
sites. Each team included a field coordinator who regularly verified responses with 
immunization staff at the health centers.  
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D A T A  C L E A N I N G  A N D  A N A L Y S I S  

Immediately following data collection, data were entered in a Microsoft Excel-database 
tool previously used for the EPIC studies, which was modified to mimic our questionnaires. 
We performed validation checks to ensure data were entered properly and that answers 
were within a plausible range. Each facility was entered into a separate workbook, and 
then summary total cost data from each workbook was combined into a single master file. 
The same was done for districts/cities, creating a second master file. We used Excel to 
check the data from these two master files for outliers using various simple analytic 
techniques, such as summary pivot tables and graphs with trendlines. We investigated any 
findings that appeared on visual inspection to be problematic to identify possible data 
entry errors.  
Shared inputs including labor time and equipment and vehicles usage were allocated to 
routine immunization and specific immunization activities on the basis of responses from 
staff on usage. We considered observation as a better way of assessing staff time usage, 
but were unable to coordinate data collection to coincide with all of the immunization 
activities we wanted to capture, some of which happen once a month, such as posyandu, 
or twice per year, like school-based delivery. Salaries were obtained directly from staff 
respondents and include fringe benefits.  

Building space was allocated based on the share of facility area used for routine 
immunization activities including vaccine administration and vaccine storage. Capital costs 
such as equipment, training and vehicles were annualized based on useful lifetimes 
provided by ThinkWell, adapted from recently validated estimates for immunization, other 
costing studies and WHO CHOICE. For the costing of some capital items as well as wastage 
of vaccines, vaccine disposal costs and cold chain maintenance, estimates were used in 
the absence of the necessary data. 

Before combining the data into the master facility file, we extrapolated from the sampled 
posyandu and schools to the total number of posyandu and schools per puskesmas by 
multiplying the simple average cost per posyandu or school by the total number of each 
selected puskesmas.  

Using data from the master files, we estimated total and unit costs (per dose and per basic 
FIC) in local currency using Microsoft Excel, and then converted to 2016 USD using a 
conversion rate of 1 USD = 13,500 IDR (Bank Indonesia, n.d.). All unit cost results are 
volume-weighted, meaning we summed total costs and divided by total output (either 
doses or FIC) as opposed to calculating simple averages based on facility values; for ease 
of communication, we refer to these results simply as “averages”. We did not remove any 
outliers or otherwise adjust the results; explanations for outlier findings are presented in 
the results section. We also did not use any statistical methods to establish differences in 
unit costs by sub-group, such as district vs. city or by delivery strategy. 

We did not calculate total program costs given the small sample size and high level of 
uncertainty that would be introduced by estimating costs beyond the sample.  

S E N S I T I V I T Y  A N A L Y S I S  

A one-way sensitivity analysis was used to explore changes in the cost per dose resulting 
from remunerating volunteer labor at the market rate as well as including staff training 
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costs. Volunteer labor is a critical resource used for immunization delivery at posyandus. 
Though not currently paid, it is conceivable these volunteers could be remunerated in the 
future. Training is an activity that normally happens on a regular basis. While there were 
no immunization-specific trainings during our study year, which is why training costs are 
not reflected, there are likely to be training costs in coming years that should be planned 
for. 

E T H I C A L  C L E A R A N C E   

Ethical clearance for the study was obtained from the Institutional Review Board (IRB) of 
the National Institute of Health Research and Development, Jakarta, on 29 December 
2017.  

L I M I T A T I O N S  

As with most costing studies, there are a number of limitations which may affect accuracy 
of the results. The first is with regards to the data itself: some cost items were 
apportioned to immunization on the basis of staff responses, which may not be accurate. 
For example, labor time allocation to immunization and then to different immunization 
activities was based on staff interviews, so may be prone to either over- or under-
estimation. Other methods such as observation are likely to be more accurate but proved 
not to be feasible for operational purposes, especially for posyandu and school-based 
delivery which happen infrequently at each site and may not have coincided with the data 
collection period. Further, data collection in Kalimantan province occurred during a period 
of national holidays, resulting in a limited number of staff available for interview and data 
validation. Quality of record keeping at the puskesmas and DHOs was variable and at 
times required assumptions to be made, particularly with regards to wastage of vaccines, 
vaccine disposal costs, cold chain maintenance and estimating the value of buildings.  

The second area of limitations stems from the nature of immunization delivery in 
Indonesia. The use of posyandu and schools as delivery sites means there may be large 
variation in transport-related costs. Our sample was limited to two posyandu and two 
schools per puskesmas, from which we extrapolated to the total number of posyandu and 
schools for each puskesmas. Some puskesmas supported as many as 71 posyandu and 35 
schools; particularly for these facilities, there is a large chance the sampled posyandu and 
schools are not representative of the other sites, which may result in an over- or under-
estimation of these costs. 

F I N D I N G S  

This section presents findings on immunization related outputs, total facility costs and unit 
costs (cost per dose and cost per fully immunized child (FIC)). All findings are financial 
costs in 2016 IDR; summary USD equivalents are noted in the text, while full USD results 
can be found in Annex 3.  

Because the focus of our analysis is on delivery costs, all findings exclude vaccines and 
consumables costs unless otherwise indicated. We present findings separately for facility-
level costs, DHO-level costs, and total costs (facility plus DHO-level), except where noted. 
Generally we present results by district (Kapupaten)/city (Kota); in some cases where 
appropriate we also present individual facility-level findings. 
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D O S E S  D E L I V E R E D  A N D  C H I L D R E N  I M M U N I Z E D   

The average number of doses delivered annually and the number of basic fully immunized 
children (FIC) achieved per facility is shown in  
Table 5. The average number of doses delivered per facility per year ranges from 3,092 in 
Pulang Pisau district to nearly 15,000 in Palangka Raya city. These totals include basic 
immunization doses (targeting children up to 13 months with the corresponding schedule 
of vaccines), advanced immunization doses (targeting children 13-36 months) and school-
aged strategy doses. The average number of basic FIC per facility ranges from 185 in 
Pulang Pisau district to 956 in Malang City. 

 
Table 5. Summary of annual immunization delivery volumes (facility average) 

Volume/Output 

District City 

Ponorogo Pulang Pisau Malang 
Palangka 

Raya 

Total average doses per facility 7,147 3,092 13,303 14,911 

        Basic immunization doses 4,225 2,099 9,246 9,451 

        Advanced immunization doses 781 116 1,186 2,118 

        School-aged strategy doses 2,141 878 2,871 3,343 

Total basic fully immunized children* 415 185 956 918 
* Fully basic immunized child is a child who has completed the last dose of basic immunization (i.e. up to 13 months). 

As expected, facilities in cities delivered more doses on average than facilities in districts, 
likely due to geography, population size and density. Cities are more urban than districts, 
and facilities are likely to be located closer to communities, making them easier to reach 
and driving up coverage levels. Although Malang and Palangka Raya are both cities, the 
topography are different, which may help explain the differences between the two. 
Malang, located in the densely populated Java, has an area of only 110 km2 with a 
population density of 7,781 people per km2. Palangka Raya, like other cities outside Java, 
has a much larger area (2,400 km2) but a dramatically smaller population density of only 
47 persons per km2. In addition to these characteristics, the large number of doses and FIC 
in Malang may also be due to problems with data on the catchment population, as MOH 
reported coverage levels over 100% for 2018 (Ministry of Health of Indonesia).  

Higher volumes are also seen in the sampled sites in East Java (Ponorogo and Malang) as 
compared with the sites in Kalimantan (Pulang Pisau and Palangka Raya). East Java is both 
more populated and has a higher population density than Kalimantan.  

Low volumes in Pulang Pisau in particular may be related to the size of the district: it is 
physically larger than Ponorogo but with lower population density. Posyandu in remote 
areas may increase time and transport costs to deliver immunization services at these 
sites.     

At district/city level (  
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Table 6), there were a total of 32,126 doses delivered in Pulang Pisau, 75,936 doses 
delivered in Palanga Raya, 160,625 in Ponorogo and 176,867 in Malang. The number of 
basic FIC ranges from just over 2,000 in Pulang Pisau to over 12,000 in Malang. 
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Table 6. Summary of annual immunization delivery volumes (DHO total) 

Volume/Output 

District City 

Ponorogo Pulang Pisau Malang 
Palangka 

Raya 

Number of children under one year of 
age 

11,766 2,327 12,714 5,593 

Total doses delivered 160,625 32,126 176,867 75,936 

Total basic fully immunized children* 10,339 2,009 12,038 5,348 

I M M U N I Z A T I O N  D E L I V E R Y  C O S T S :  F A C I L I T Y  A V E R A G E  

The total facility cost for immunization delivery by line item is seen in Figure 3. On 
average, the annual financial costs for immunization delivery at facilities in Malang are IDR 
100 million, while facilities in Palangka Raya spend IDR 160 million (left figure; US$7,324 
to US$11,998, see Annex 3). The high costs in Palangka Raya are largely driven by salaried 
labor (right figure). Although volumes in Malang and Palangka Raya are similar, the 
salaried labor costs in Palangka Raya are significantly higher due to the additional staff 
involved in the immunization program: 12 staff per puskesmas in Palangka Raya compared 
to only five per puskesmas in Malang. This extra staffing may be justified given the larger 
size of Palangka Raya (2,400 km2 ves Malang, which is 110 km2), but may also indicate an 
opportunity to improve staff efficiency in Palangka Raya and thereby reduce costs. 

Figure 3. Immunization delivery costs by line item (facility average) 
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Salaried labor is the overwhelming cost driver across all districts/cities, representing over 
50% of total costs. Other main cost drivers are transport/fuel and cold chain equipment & 
energy costs (right figure). There are some notable differences across districts/cities. For 
example, in Palangka Raya, salaried labor makes up a larger share of total costs than in the 
other districts/cities due to the increased number of staff, while transport accounts for a 
smaller share than in other districts/cities due to fewer posyandu and school sites. Per 
diem and travel allowances and vehicles and vehicle maintenance account for a larger 
share of total costs in Pulang Pisau than the other districts/cities. In this district, extra 
incentives are offered to staff to support posyandu activities and distances are greater, 
explaining the higher share of these costs. Malang and Ponorogo do not offer any financial 
incentives to support outreach activities. 

By activity (Figure 4), total costs range from around IDR 185 million in Pulang Pisau to 
nearly IDR 320 million in Palangka Raya (left figure; US$13,355 to US$23,491, see Annex 
3). These totals include vaccine and consumable costs since they are an integral part of 
the service delivery activities (puskesmas, posyandu and school delivery), which are the 
main cost drivers in all districts/cities (right figure). Vaccine collection, distribution and 
storage and record keeping are also important.  

Figure 4. Immunization delivery costs by activity (facility average)* 

  
 

*Vaccines and consumables costs are included in the three service delivery activities (routine facility-based, outreach and school delivery) even 
though they are paid at central level. 
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I M M U N I Z A T I O N  D E L I V E R Y  C O S T S :  D I S T R I C T / C I T Y  

The total DHO-level cost for immunization delivery by line item is seen in Figure 5. Figure 
5Figure 3. The annual financial costs for immunization delivery range from IDR 113 million 
in Pulang Pisau to 426 million in Malang (left figure; US$8,395 to US$31,852, see Annex 3). 
Salaried labor is the main cost driver in Ponorogo, Pulang Pisau and Palangka Raya. In 
Malang, other supplies are more important (right figure).  

Figure 5. Immunization delivery costs by line item (DHO-level) 

   
          

 
 

By activity (Error! Not a valid bookmark self-reference.), the main cost driver in all 
districts/cities except Pulang Pisau is social mobilization and advocacy (right figure). In 
Pulang Pisau, the DHO plays a large role in vaccine collection, distribution and storage. 
Other important cost driving activities are program management and supervision.  
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Figure 6. Immunization delivery costs by activity (DHO-level)* 

  

 

 

  

*Vaccines and consumables costs are not included at DHO level as these costs are included at facility level.  

 

I M M U N I Z A T I O N  D E L I V E R Y  U N I T  C O S T S  

The average cost per dose delivered (meaning the sum of total costs divided by total 
doses delivered) by district/city ranges from IDR 9,824 to IDR 43,421, including facility- 
and DHO-level costs (US$0.73 to US$3.22 see Annex 3); per basic FIC, the cost is between 
IDR 138,594 and IDR 724,603 (Table 7; US$10.26 to US$53.67, see Annex 3). Average unit 
costs at facilities in Pulang Pisau are nearly three times higher than other districts/cities, 
likely due to the lower volumes and greater distances.    

The cost per basic FIC measure is an indicator of efficiency. As the delivery of the schedule 
is more complete, meaning that more children receive all the required doses, the cost per 
basic FIC decreases. This is because existing, fixed costs are unlikely to change as more 
doses are delivered; for example, the same transport cost occurs regardless of number of 
doses delivered at an outreach session, and service delivery sites such as posyandu or 
schools are likely to have fixed hours, requiring the same human resource contribution, 
regardless of how many children visit that day. Because of how service delivery is 
organized in Indonesia, with set schedules for posyandu and school-based delivery, nearly 
all delivery cost items are fixed or near-fixed and do not depend on volume. Therefore, as 
the number of FIC increases, total costs are divided over more fully immunized children, 
decreasing the cost per FIC.    
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Table 7. Cost per dose delivered and per basic FIC (facility and DHO average) 

Unit Cost 

District City 

Ponorogo 
Pulang 
Pisau Malang 

Palangka 
Raya 

Cost per dose (total) 16,653 43,421 9,824 12,849 

        Facility-level 14,799  39,893  7,415  10,790  

        DHO-level  1,854 3,528 2,409 2,058 

Cost per basic FIC (total) 283,631 724,603 138,549 204,440 

        Facility-level 254,991 668,191 103,159 175,212 

        DHO-level  28,640 56,412 35,390 29,228 

C O S T - V O L U M E  R E L A T I O N S H I P  

Looking at the average unit costs by individual facilities (each represented by a dot), we 
see a strong relationship between cost and volume across all districts/cities (  
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Figure 7, top; for USD figures see Annex 3). As the number of doses delivered increases, 
the cost per dose decreases; at lower volumes, the cost per dose is higher. This is 
expected because at higher volumes, fixed costs are spread over more doses, so the cost 
per dose decreases. As explained above, because of how service delivery is organized in 
Indonesia, nearly all delivery cost items are fixed or near-fixed and do not depend on 
volume. 

Similarly, as you achieve more basic FICs, the cost per basic FIC decreases (  
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Figure 7, bottom; for USD results see Annex 3)  



 

 
| 34 

 

Figure 9. Cost-volume relationship. When you have fewer basic FICs, the cost per basic FIC 
is higher. The reasoning is the same as for cost per dose: at higher volumes, fixed costs are 
spread over more FICs, so the cost per basic FIC decreases.  

The figure also clearly shows the differences in both unit costs and volume by district/city. 
As mentioned in earlier sections, some of these differences may be due to different 
characteristics seen in these settings (e.g., size, population and population density, as well 
as higher staffing levels in Palangka Raya), or may be strictly related to volume.  

Finally, the figure highlights differences in both unit costs and volume between facilities in 
the same district/city, particularly in Pulang Pisau where most posyandu are located in 
remote areas.  
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Figure 7. Cost-volume relationship (facility average) 

 

 

 

I M M U N I Z A T I O N  D E L I V E R Y  U N I T  C O S T  B Y  D E L I V E R Y  S T R A T E G Y  

Cost per dose delivered by delivery strategy is largely related to volume of doses delivered 
(Error! Reference source not found.). Of the three delivery strategies, school delivery is 
least costly, primarily due to high volumes reached during the two annual sessions. 
Puskesmas delivery is most costly due to low volume ( 

Table 8; for USD results see Annex 3). Posyandu delivery also benefits from high volumes, 
though economic costs will be higher as this study did not include volunteer labor. We 
discuss this issue more in the sensitivity analysis.  

Table 8 

Table 8. Cost per dose delivered by delivery strategy (facility and DHO average) 

Delivery Strategy 

District City 

Ponorogo 
Pulang 
Pisau Malang 

Palangka 
Raya 

Puskesmas 41,581 83,237 15,295 19,351 
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Posyandu 17,648 48,705 9,806 12,085 

School 7,732 25,758 4,904 6,940 

* These costs include the DHO-level cost per dose of IDR 1,854 to IDR 3,528 depending on the district/city. 
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D I S T R I B U T I O N  O F  F A C I L I T Y - L E V E L  C O S T  P E R  D O S E  B Y  L I N E  I T E M   

Looking at the distribution of facility-level cost per dose by line item again highlights the 
importance of salaried labor as a cost driver, accounting for over 50% of the total cost per 
dose in all districts/cities (Figure 8; see Annex 3 for USD results). As previously noted, 
salaried labor is a particularly important cost driver in Palangka Raya because of the high 
number of staff, and correspondingly high staff costs. Transport/fuel is also an important 
unit cost driver in all districts/cities, given the large reliance on non-facility-based delivery 
strategies.   

Figure 8. Cost per dose by line item (facility average) 
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U N I T  C O S T  B Y  T A R G E T  A G E  G R O U P  

The average facility-level cost per dose delivered varies significantly by target age group. 
School-aged children have the lowest average cost per dose, ranging from IDR 2,496 in 
Malang to IDR 22,230 in Pulang Pisau (Table 9; US$0.18 to US$1.65, see Annex 3), likely 
due to high volumes reached during the two annual sessions (see  

Table 5 for volumes). The average cost per dose for basic immunization (<13 months) is 
considerably lower than advanced immunization-aged delivery (i.e., 13-36 months), again 
driven by volume. 

Table 9. Cost per dose delivered by delivery strategy (facility average*) 

Target Age Group 

District City 

Ponorogo 
Pulang 
Pisau Malang 

Palangka 
Raya 

Basic immunization (children <13 months) 18,369 46,712 8,775 12,554 

Advanced immunization (children 13-36 months) 33,971 454,949 82,325 95,787 

School-aged children 6,313 22,230 2,496 4,882 
* These costs exclude the DHO-level cost per dose of IDR 1,854 to 3,528 depending on the district/city. 

E F F I C I E N C Y  A N A L Y S I S  
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Figure 9 shows the differences by facility, by district/city, between total doses delivered 
and unit cost per dose. The blue bars indicate the number of doses delivered while the 
orange line indicates the cost per dose per facility (with the scale shown on the right 
vertical axis, in IDR). Similar to the findings by district/city, differences in unit costs at 
individual facility level are driven by differences in both total costs and delivery volumes. 
While some differences between facilities may be explained by factors which cannot be 
adjusted, such as large distances between facilities and outreach sites which result in high 
transport/fuel costs, other cost drivers such as human resources costs can be modified to 
improve efficiency. Where there is excess capacity, some staff time could be reallocated 
to other programs. Finding ways to increase delivery volumes will also result in decreased 
unit costs.  
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Figure 9. Cost-volume relationship: doses delivered vs cost per dose (facility average) 
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Human Resources 
Our analysis by activity (see Figure 4) shows that salaried labor is the main cost driver 
across all facilities in all districts/cities. Improving the allocation and/or efficiency of 
human resources could be a key cost-savings measure. Figure 10 shows that as the 
number of doses delivered increases (horizontal axis), the doses delivered per full-time 
equivalent (FTE, vertical axis), based on the share of time staff spent on immunization, 
also increases, though only marginally, with each dot on the graph representing an 
individual facility color-coded by district/city. For example, most facilities in Ponorogo 
(yellow dots) are delivering nearly the same doses per FTE as facilities in Palangka Raya 
(purple dots), despite higher volumes overall in Palangka Raya. There is some flattening 
off of the curve beyond approximately 5,000 total doses delivered, with some notable 
exceptions. Three facilities in Malang city and one in Palangka Raya have achieved much 
higher doses per FTE. Without further research, it is not clear why this may be the case, 
though we can speculate it may have to do with the specific service delivery configuration, 
general staffing levels or catchment population densities which are high requiring fewer 
service delivery points. A better understanding of these variances and drivers of staff time 
may present opportunities for improving efficiency and higher delivery volumes per FTE 
for immunization at facilities located below the trend line.  

Figure 10. Doses delivered per FTE (facility average) 

 

 

 

  

0

2,000

4,000

6,000

8,000

10,000

12,000

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000

N
um

be
r o

f d
os

es
 d

el
iv

er
ed

 / 
FT

E

Number of doses delivered

Doses Delivered per FTE



 

 
| 42 

 

S E N S I T I V I T Y  A N A L Y S I S  

The sensitivity analysis explored the sensitivity of results to changes in our data, either 
due to uncertainty about the values used or expected changes to that data. We 
specifically looked at the change in cost per dose of remunerating existing volunteer labor, 
since this may be required should policy change, as well as including expected staff 
training costs. The number of volunteers and the market rate in each district/city varied, 
but the working time spent at posyandu was the same across all districts/cities. The 
remuneration of volunteer labor would increase the cost per dose by IDR 2,354 (US$0.17, 
see Annex 3) on average across all districts/cities, an increase of 5% to 24% on the average 
cost per dose, depending on the district/city. There are, however, quite significant 
differences between districts/cities. On average facilities in Malang use over four times as 
many volunteers as in Pulang Pisau and Palangka Raya, and nearly 50% more than in 
Ponorogo. The average market wage is 40% lower in Ponorogo than in the other 
districts/cities. These differences help explain the differences in average cost per dose by 
district/city generated from the sensitivity analysis, ranging from IDR 552 in Palanka Raya 
to IDR 3,444 per dose in Malang (US$0.04 to US$0.26, see Annex 3). A higher dependency 
on volunteer labor in Malang may also be a reason for their higher doses per FTE, but also 
increases their vulnerability should policy change and require payment of volunteers.   

Providing training would increase the cost per dose by IDR 1,361 (US$0.10, see Annex 3) 
on average across all districts/cities, an impact of 3 to 15% depending on the district/city. 
Together, these two items would increase the cost per dose by IDR 3,715, or 9% to 49% 
depending on location (Figure 11; US$0.27, see Annex 3). 

Figure 11. Sensitivity analysis results 
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D I S C U S S I O N   

Summary of Findings 
This study found large variation in delivery volumes, total costs and unit costs between 
districts/cities, facilities, and vaccine delivery strategies in four sampled districts/cities in 
East Java and Central Borneo provinces. The average number of doses delivered per 
facility per year ranges from 3,092 in Pulang Pisau district to nearly 15,000 in Palangka 
Raya city, while the average number of basic FIC per facility ranges from an average of 185 
in Pulang Pisau district to 956 in Malang City. At district/facility level, between 32,126 (in 
Pulang Pisau) and 176,867 doses (in Malang) were delivered. The total number of FIC at 
district/city level ranged from 2,009 in Pulang Pisau to 12,038 in Malang. 

In terms of total costs, average total delivery cost by facility ranges from IDR 100 million to 
IDR 160 million (US$7,324 to US$12,000, see Annex 3), considering only financial costs and 
excluding vaccines and consumables. Salaried labor, transport/fuel and cold chain 
equipment & energy account for over 80% of delivery costs in all districts/cities. Labor is a 
particularly important driver in Palangka Raya, where there are a much higher number of 
staff than in other areas. By activity, the service delivery activities (puskesmas, posyandu 
and school delivery) are the main cost drivers in all locations except Palangka Raya. 
Vaccine collection, distribution and storage and record keeping are also important. At 
DHO-level, total costs ranged from 113 million to 426 million (US$8,395 to US$31,852, see 
Annex 3). 

We found an average cost per dose ranging from a low of IDR 9,824 in Malang to a high of 
IDR 43,421 in Pulang Pisau (US$0.73 to US$3.22, see Annex 3); the cost per basic FIC in the 
sampled districts/cities is IDR 138,549 to IDR 724,603 (US$10.26 to US$53.67, see Annex 
3).   

A surprising finding for anyone not familiar with the Indonesia context may be that the 
average cost per dose to deliver a vaccine is lowest at schools (IDR 4,904 to IDR 25,758 or 
US$0.36 to US$1.91, see Annex 3) and highest at puskesmas (IDR 15,295 to IDR 83,237 or 
US$1.13 to US$6.17, see Annex 3). In most other countries unit costs are lowest for 
facility-based service delivery and higher for any non-facility-based delivery due to the 
transport and per diem costs required. Indonesia is unique in that 80% of doses are 
delivered at posyandu, whereas most other countries use outreach as a complementary 
delivery strategy for hard to reach, usually rural populations. In both cities and rural areas 
in Indonesia, each facility supports multiple posyandu sites with a set monthly schedule. 
Staff from the facility and volunteers from the community provide immunization and a 
limited number of other services at these outreach events, meaning staff costs are higher 
than what might be seen in facilities where staff may split their time between 
immunization and other programs, but volumes are high. 

Our hypothesis is that all findings are largely explained by service delivery volumes. We 
found a clear, inverse relationship between volume per facility or per delivery strategy 
and unit costs: as more doses are delivered and more children are fully immunized, cost 
per dose and per FIC decreases. This is likely because most immunization delivery costs in 
Indonesia are fixed as opposed to variable, and are spread over more doses as volumes 
increase, thereby decreasing the cost per dose or FIC. This is true both at district/city level 
as well as by delivery strategy, where schools are the highest volume sites when taking 
into account the number of days immunization services are provided, since the reported 
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number of doses were delivered during only two annual sessions. Puskesmas have much 
lower volumes and thereby higher unit costs. 

Some of the differences in delivery volume are largely driven by geography, population 
and population density. As expected, facilities in urban cities delivered more doses on 
average than facilities in more rural districts: urban facilities are likely to be located closer 
to communities, making them easier to reach and driving up coverage levels. Rural areas 
may also require greater travel distances. Low volumes in Pulang Pisau in particular may 
be related to the size of the district: it is physically larger than Ponorogo but with lower 
population density. Posyandu may occur in remote areas, increasing time and transport 
costs to deliver immunization services at these sites. Pulang Pisau is also unique because 
additional incentives are provided to promote non-facility delivery, increasing total costs. 

In addition to differences in findings by district/city, within districts/cities we also see 
differences by facility. Although the purpose of this study was not to deep dive into these 
differences, we have demonstrated that total costs vary across facilities with similar 
delivery volumes, and volumes vary at facilities with similar total costs. Without further 
research, it is not clear why we may see these variances, though we can speculate it may 
have to do with the specific service delivery configuration, general staffing levels or high 
catchment population densities, which require fewer service delivery points. Utilizing or 
reallocating spare capacity and keeping delivery volumes high can help improve efficiency. 

This study has only looked at financial costs, since the main purpose was to inform 
budgeting for operational costs at district/city level. The current immunization delivery 
policy in Indonesia makes heavy use of volunteers; within our sampled districts/cities, 
there are a large number of volunteers in Malang in particular. Since these volunteers are 
not paid, the value of their time has not been included in our results. However, it is 
important to show the impact of including the value of their time, should there be a 
change in policy which would require remuneration of this cadre. Remunerating 
volunteers would increase the average cost per dose by 5% to 24% depending on the 
district/city.  

Our findings may underestimate delivery costs in the sampled districts/cities for two 
reasons. First, there was no training provided during the study year, although normally 
training is provided to staff working on immunization. Including training would increase 
the average cost per dose by IDR 1,361 (US$0.10, see Annex 3) across all districts/cities, an 
impact of 3 to 15% depending on the district/city. Secondly, we have included some 
transport allowances paid to staff for their use of their personal motorcycles since this is a 
financial cost, but have not included the value of the motorcycles themselves as this is an 
economic cost. Although most facilities have an ambulance which is used for outreach 
activities, staff indicated a preference for using their own transport to reach posyandu 
locations.  

Although the focus of the research was on immunization delivery costs, immunization 
delivery requires vaccines and consumables, which are currently purchased at the central 
level. Particularly in low volume areas like Pulang Pisau, there is likely to be high wastage 
when multi-dose vials are opened but then only a few children are vaccinated. Staff also 
indicated that poor record keeping and planning sometimes results in more vaccines 
distributed than the number of targeted children, resulting in unnecessary wastage. Cost 
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savings both in terms of vaccines as well as waste management can be achieved through 
better planning and higher volumes. 

Comparison with Global Immunization Delivery Cost Evidence   
Our findings are largely in line with the global evidence about immunization delivery costs. 
Our financial cost of IDR 9,806 to IDR 83,237 (US$0.73 to US$6.17) per dose for those 
vaccines included in basic and advanced immunization (up to 36 months) through 
puskesmas and posyandu delivery is in line with the global estimate from LMICs of $0.75 
to $9.45 per dose for delivering a schedule of vaccines to children under one at health 
facilities and through multiple strategies, although the global estimate is for economic 
costs including costs up to national level while our study only looked at financial costs up 
to district/city level, which tend to be lower (Vaughan, et al., 2019). For school-based 
delivery, the global estimates of $1.95 to $2.24 (financial costs) per dose are higher than 
our estimates of IDR 4,904 to IDR 25,758 (US$0.36 to $1.91) (financial costs), though the 
global estimate includes costs up to national level and is limited to HPV vaccine and 
pilot/demonstration projects where costs may be higher than at full-scale 
implementation. 

O P P O R T U N I T I E S  F O R  U S E  O F  F I N D I N G S  

Although the sample of the ICAN study is not large enough to be nationally representative, 
and large geographical, epidemiological, demographic and socio-economic differences 
across the country mean costs can vary significantly by area, the findings are the most up 
to date immunization delivery cost evidence available for Indonesia, providing a valuable 
opportunity to update existing cost norms for budgeting and benchmarking.  

The study not only provides valuable information about the cost of delivering vaccines in 
the four high coverage districts sampled, but the unit and facility costs can also be used to 
inform budgeting and planning in other districts/cities with similar characteristics to the 
four selected. Even if not identical, ‘best fit’ unit costs can be used and refined to reflect 
the district budget. Methods for adjusting these findings to districts/cities with different 
characteristics should be explored as well as using the study findings to advocate for a 
larger scale, more representative study using the same methodology. Although final 
results from the study were not available in time for inclusion in the 2020 budget 
development cycle, they would still be highly relevant, with some adjustment, for the 
2021 budgeting cycle.  

Beyond the sampled districts/cities, two key immediate opportunities for the presentation 
and use of these study findings were identified. The first is the National Medium-Term 
Development Plan 2020-2024, managed by the Indonesian Ministry of National 
Development Planning (BAPPENAS), taking place in the second half of 2019 with the final 
version due by the end of the year. The second opportunity is related to the development 
of the National Health Plan; for this, unit costs from the ICAN study can be included as 
inputs in the One Health Tool that is being used to cost the National Health Plan. For both 
opportunities, BAPPENAS and other key stakeholders involved in the Health Plan 
development were fully briefed on the study findings.  

Another opportunity to use the study findings are for routine planning taking place in 
2020 – the annual budgeting and planning process, which primarily runs from January to 
September. A key opportunity to share the findings may be in April, when all MOH 
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departments, provinces and key districts are invited to Jakarta. Negotiations for budgets 
then occur between May and September, ending with Parliament approval of the 
following year’s budget and plan in September.  

Additionally, at the central level, the results of the study can be used to update the Health 
Operational Cost Guidelines which are used to determine the Special Allocation Fund for 
the Immunization Program at the district and city level, as well as planning the amount of 
Health Operational Assistance Fund (BOK) for districts and cities. The provincial level 
receives the guidelines in June each year and develops a detailed budget based on an 
envelope provided by the central level.  

Another opportunity for use of the results is in informing budget exercises for new vaccine 
introduction, where delivery costs must be estimated in addition to vaccine costs.  

Study results have been presented to BAPPENAS, MOH, and other key stakeholders. 
Presentations on results were made at the Joint Appraisal meeting in June 2019, at the 
International Health Economics Association congress in July 2019, and at the Total 
Systems Effectiveness workshop in October 2019. Additional opportunities may arise in 
2020 for consideration of use of results, including presentation to other audiences such as 
the Indonesian Technical Advisory Group on Immunization (ITAGI) and ICC. 
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A N N E X E S  

A N N E X  1 :  C O S T  L I N E  I T E M S  A N D  C O S T  A C T I V I T I E S   

Table 10 and   
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Table 11 provide an overview of cost line items, activities and their definitions. 

Table 10. Cost line items and their definitions 

Type of Cost Cost Line Item Definition 

Recurrent Paid labor Allocation of labor salaries and benefits for immunization-
related activities. 

Per diem and travel 
allowances 

Any allowances paid to paid or volunteer workers 
(including private midwives) for immunization-related 
activities. 

Vaccines* Cost of traditional and new vaccines, including wastage.  

Vaccine injection and 
safety supplies* 

Cost of auto-disabled syringes, diluent, reconstituting 
syringes, safety boxes and other supplies used for 
administration of vaccines. 

Other supplies Cost of stationery and other supplies for the 
immunization program. 

Transport and fuel Cost of bus fare, plane ticket, and the cost of fuel for 
immunization-related transports. 

Vehicle maintenance Cost of maintaining vehicles (of all types) used for 
immunization-related activities. Note: in our sampled 
areas most staff use their own vehicles; the vehicle cost is 
not included but any reimbursements staff receive for 
personal vehicle use are.  

Cold chain energy costs The cost of running the cold chain (gas, electricity, etc.), 
and the cost of ice. 

Printing costs The cost of printing immunization cards, training and IEC 
materials, and other materials that are immunization-
related. 

Utilities and 
communication 

Costs related to building overheads, including 
maintenance, utilities, telephone, internet connections 
with some portion of these costs allocated to 
immunization. 

Other recurrent Other recurrent costs for immunization-related activities 
that are not included in the above line items (this 
category should be very small). 

Capital Cold chain equipment Value of all cold chain equipment used to store and 
transport vaccines. 

Vehicles Value of all vehicles and other modes of transport (boats, 
etc.). 
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Lab equipment  Value of all equipment used for laboratory testing and 
diagnosis related to surveillance principally. 

Other equipment Value of other equipment, such as computers, printers, 
peripherals, furniture, other medical equipment used for 
immunization-related activities. 

Other capital Any other capital investments. 

Buildings Value of building space used to delivery and store 
vaccines. 

* Data on these cost items was collected to give an overview of immunization costs, but they are not included in the delivery 
costs presented in this report. 
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Table 11. Cost activities and their definitions 

Cost activity Definition 

Routine facility-based 
service delivery 
(puskesmas)* 

Time and resources spent on the act of administering the vaccine to 
children within the facility/compound.   

Record keeping, HMIS, 
monitoring and 
evaluation 

Time and resources spent on data entry and analysis, including 
maintaining stock registers, maintaining records of children vaccinated, 
completing reports and analyzing, monitoring, and evaluating 
immunization program data. 

Supervision Time and resources spent by a facility (or district/city level) staff to 
supervise subordinate or peer health or community workers. 

Outreach service 
delivery (posyandu)* 

Time and resources spent traveling to and from an integrated health 
post (posyandu) vaccination site located outside of the health center. 

School-based delivery* Time and resources spent traveling to and from elementary schools to 
immunize first year, second year and fifth year students. 

Training Time and resources spent for attending and/or providing immunization-
related training. 

Social mobilization and 
advocacy 

Time and resources spent mobilizing the community and households, 
and advocating for vaccination. This could include the cost of television 
and radio time, as well as the cost of hiring actors, etc. 

Surveillance Time and resources spent following-up post-vaccination events and 
active cases of diseases that are prevented by vaccination. 

Vaccine, collection, 
distribution and 
storage 

Time and resources spent collecting vaccines at the airport or other 
distribution points, storing vaccines in national or subnational cold 
stores, maintaining stock records of vaccines, and distributing vaccines 
down to the facility. 

Program management Time and resources spent on planning, budgeting, managing the 
immunization program at various levels. This would include the cost of 
time and resources spent on forecasting vaccine needs and procuring 
vaccines. Costs may include time spent preparing GAVI applications and 
other applications for funding and technical support. Costs may include 
attendance at immunization-related meetings. General management of 
the health system would not be allocated here. 

Cold chain 
maintenance 

Time and resources spent maintaining the cold chain at the respective 
level of analysis. 

Other Time and other resources spent on any other immunization-related 
activity not covered in the above categories. This category should be 
very small or not represented at all in the analysis. 

* The cost of vaccines and supplies are included in the service delivery activities. 
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A N N E X  2 :  S A M P L E  F R A M E  

Province 
District/ 
City 

Characteristics Puskesmas Posyandu Schools 

Size 
(km2) Population 

Population 
density 

(persons/ 
km2) Sampled Total Sampled Total * Sampled Total 

East Java Malang 
city 110 856,410 7,781 4 15 8 647 8 319 

Ponorogo 
district 1,372 868,814 633 8 31 16 1,131 16 696 

Central 
Borneo 

Palangka 
Raya city 2,400 267,757 47 4 10 8 143 8 117 

Pulang 
Pisau 
district 

 
8,997 

 
125,484 14 8 11 16 168 16 180 

National    24 9,767 48 294,428 48 147,503 

Source: East Java and Central Kalimantan Health Profile; Central Bureau of Statistics, 2016 
* Posyandu total is for 2017 as 2016 data unavailable. 
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A N N E X  3 :  F I N D I N G S  I N  U S D  

This annex presents findings on total facility costs and unit costs (cost per dose and cost 
per fully immunized child (FIC)). All findings are financial costs in 2016 USD.  

Immunization Delivery Costs: Facility Average 
The average total facility cost for immunization delivery by line item is seen in Figure 12. 
On average the annual financial costs for immunization delivery at facilities in Malang are 
US$7,324, while facilities in Palangka Raya spend almost US$12,000 (left figure).  

Figure 12. Immunization delivery costs by line item (facility average) (2016 USD) 
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Figure 13), average total costs range from around US$13,355 in Pulang Pisau to US$23,491 
in Palangka Raya (left figure). Note that vaccines and consumables costs are included in 
the three service delivery activities (routine facility-based, outreach and school delivery) 
even though they are paid at central level. 
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Figure 13. Immunization delivery costs by activity (facility average)* (2016 USD) 

  
 

 

 
 

*Vaccines and consumables costs are included in the three service delivery activities (routine facility-based, outreach and school delivery) even 
though they are paid at central level. 
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Immunization Delivery Costs: District/City 
The total DHO-level cost for immunization delivery by line item is seen in Figure 14Figure 
5. Figure 3. The annual financial costs for immunization delivery range from US$8,395 in 
Pulang Pisau to US$31,852 in Malang (left figure). Salaried labor is the main cost driver in 
all districts/cities except Malang, where the high costs are largely driven by other supplies 
(right figure).  

Figure 14. Immunization delivery costs by line item (DHO-level) (2016 USD) 
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Figure 15), the main cost driver in all districts/cities except Pulang Pisau is social 
mobilization and advocacy (right figure). In Pulang Pisau, the DHO plays a large role in 
vaccine collection, distribution and storage. Other important cost driving activities are 
program management and supervision.  
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Figure 15. Immunization delivery costs by activity (DHO-level)* (2016 USD) 

  
 

 

  

*Vaccines and consumables costs are not included at DHO level as these costs are included at facility level. 

 
Immunization Delivery Unit Costs 
The average cost per dose delivered by district/city ranges from US$0.73 to US$3.22; per 
basic FIC, the cost is between US$10.26 and US$53.67 (Table 12).  

Table 12. Cost per dose delivered and per FIC (facility and DHO average) (2016 USD) 

Unit Cost 

District City 

Ponorogo 
Pulang 
Pisau Malang 

Palangka 
Raya 

Cost per dose (total) 1.23 3.22 0.73 0.95 

        Facility-level 1.10 2.96 0.55 0.80 

        DHO-level  0.14 0.26 0.18 0.15 

Cost per basic FIC (total) 21.01 53.67 10.26 15.15 

        Facility-level 18.89 49.50 7.64 12.98 

        DHO-level  2.12 4.18 2.62 2.17 
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Cost-Volume Relationship 
Looking at the average unit costs by individual facilities (each represented by a dot), we 
see a strong relationship between cost and volume across all districts/cities (Figure 16, 
top). Similarly, as you achieve more basic FICs, the cost per basic FIC decreases (bottom 
figure)  
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Figure 9. Cost-volume relationship.  

Figure 16. Cost-volume relationship (facility average) (2016 USD) 

 

 

 
 
  

$0

$1

$2

$3

$4

$5

$6

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000

Co
st

 p
er

 D
os

e 
De

liv
er

ed
 (2

01
6 

U
SD

) 

Number of Doses Delivered

Cost Per Dose (USD) vs Number of Doses Delivered

0

10

20

30

40

50

60

70

80

90

100

0 200 400 600 800 1,000 1,200

Co
st

 p
er

 B
as

ic
 F

IC
 (2

01
6 

U
SD

)

Number of Basic FIC

Cost Per Basic FIC (USD) vs Number of FICs

Ponorogo district 

Malang city 

Pulang Pisau district 

Palangka Raya city 



 

 
| 61 

 

Unit Cost by Delivery Strategy 
Of the three delivery strategies, school delivery is least costly, primarily due to high 
volumes reached during the two annual sessions. Puskesmas delivery is most costly due to 
low volume (Table 13). Posyandu delivery also benefits from high volumes, though 
economic costs will be higher as this study did not include volunteer labor. 

Table 13. Cost per dose delivered by delivery strategy (facility and DHO average) (2016 
USD) 

Delivery Strategy 

District City 

Ponorogo 
Pulang 
Pisau Malang 

Palangka 
Raya 

Puskesmas 3.08 6.17 1.13 1.43 

Posyandu 1.31 3.61 0.73 0.90 

School 0.57 1.91 0.36 0.51 

 
Distribution of facility-level cost per dose by line item  
Looking at the distribution of facility-level cost per dose by line item again highlights the 
importance of salaried labor as a cost driver, accounting for over 50% of the total cost per 
dose in all districts/cities (Figure 17)Figure 8. The figures also clearly show the high 
number of staff, and correspondingly high staff costs, in Palangka Raya. Transport/fuel is 
also an important unit cost driver in all districts/cities, given the large reliance on non-
facility-based delivery strategies.   

Figure 17. Cost per dose by line item (facility average) (2016 USD) 
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Immunization Delivery Unit Cost by Target Age Group 
The average facility-level cost per dose delivered varies significantly by target age group. 
School-aged children have the lowest average cost per dose, ranging from US$0.18 in 
Malang to US$1.65 in Pulang Pisau (Table 14).  

Table 14. Cost per dose delivered by target age group (facility average*) (2016 USD) 

Target Age Group 

District City 

Ponorogo 
Pulang 
Pisau Malang 

Palangka 
Raya 

Basic immunization (children <13 months) 1.36 3.46 0.65 0.93 

Advanced immunization (children 13-36 months) 2.52 33.70 6.10 7.10 

School-aged children 0.47 1.65 0.18 0.36 
* These costs exclude the DHO-level cost per dose of US$0.14 to US$0.26 depending on the district/city. 

 

Efficiency Analysis 
Error! Reference source not found.Figure 18 shows the differences by facility, by 
district/city, between total doses delivered and unit cost per dose. The blue bars indicate 
the number of doses delivered while the orange line indicates the cost per dose per 
facility (with the scale shown on the right vertical axis, in USD). Similar to the findings by 
district/city, differences in unit costs at individual facility level are driven by differences in 
both total costs and delivery volumes.   

Figure 18. Cost-volume relationship: doses delivered vs cost per dose (facility average) (2016 USD) 
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Sensitivity Analysis 
The remuneration of volunteer labor would increase the cost per dose by US$0.17 on average 
across all districts/cities. Providing training would increase the cost per dose by US$0.10 on 
average across all districts/cities. Together, these two items would increase the cost per dose 
by US$0.27 (Figure 19). 

Figure 19 Sensitivity analysis results (2016 USD) 
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