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Efforts driving universal coverage have recently been strengthened through implementation of the Global
Vaccine Action Plan (GVAP) where cost estimates for immunization support were developed totaling US
$40 billion of donor assistance by 2020. In addition to resource mobilization, there has been an increasing
focus on improving both vaccine access and delivery systems. We track donor assistance for immuniza-
tion by funding objective and channel from 1990 to 2016, and illustrate projections through 2020 to
inform progress of the GVAP.
Using available data from development agencies supporting immunization, we categorize funding by

vaccine and quantify support for systems strengthening. We split time into four periods including the
post universal childhood immunization era (1990–1999) and Gavi’s three funding phases between
2000 and 2015, during which annualized funding changes are estimated. Lastly, we perform a linear
extrapolation through 2020 to predict the success of stipulated resource mobilization targets. Double
counting was eliminated and results presented in real 2017 US dollars.
Over the last 27 years, funding for immunization increased by 10.5% annually, with non-Gavi funding

increasing by 7.1% and Gavi funding by 23.6% in the last 17 years. Gavi disbursements targeting vaccines
and health system improvements increased uniformly at 15%, compared to 22.5% for vaccines and 11.7%
for system strengthening from non-Gavi channels. Funding fluctuated for non-Gavi channels with dis-
bursements declining before 2000 and during Gavi funding phase II, while Gavi disbursements continued
to grow relative the previous phase. New and underused vaccines were prioritized by Gavi whereas non-
Gavi channels focused on elimination efforts. Projected funding targets were estimated to be on track for
Gavi contrary to non-Gavi support which was estimated to remain 40% below the stipulated target.
Renewed assessments for funding requirements need to be undertaken, while strengthening existing

resource efficiencies in order to achieve current global universal coverage targets.
� 2018 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
1. Introduction

Global efforts towards achieving optimal universal immuniza-
tion coverage have evolved since the introduction of the Expanded
Programme on Immunization in 1974 [1], an initiative of theWorld
Health Organization (WHO). Subsequent initiatives include Gavi,
the Vaccine Alliance in 2000, the Global Immunization Vision
and Strategy in 2006 and more recently the Global Vaccine Action
Plan (GVAP), a multi sectoral initiative launched in 2012 [2].
The GVAP was approved by 194 Member States of the World
Health Assembly in 2012 specifying renewed and targeted strate-
gies towards achieving universal vaccination coverage by 2020.
Development and implementation of GVAP has involved multiple
stakeholders comprising governments, professional institutions,
academia, manufacturers, global agencies, development partners,
civil society, media and the private sector with designated respon-
sibilities monitored collectively through a coordinated mechanism.
The plan describes potential health returns on investment in
immunization using vaccine coverage and child mortality as target
outcomes. Specific goals resulting from this investment included
reductions in childhood deaths, meeting set elimination targets,
improving coverage for both routine and newly introduced vacci-
nes at both national and subnational levels, and fostering up to five
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additional vaccine introductions among low and middle income
countries by 2020. Substantial progress has since been made [3]
mainly regarding new vaccine introduction particularly among
Gavi eligible countries, and in case containment and reduced trans-
mission of polio. However, elimination efforts towards tetanus and
measles and current coverage estimates for both new and routine
vaccines still fall below the intended targets. Resource estimates
towards implementation were developed based on analyses
restricted to low and middle income countries [4] aimed at scaling
up and sustaining both current routine immunization and supple-
mental activities in order to reach elimination and eradication
goals. Costs were informed using both planned vaccine introduc-
tions and scale up over 10 years totaling $40 billion of donor assis-
tance by 2020. Of this, $12 billion was stipulated to be channeled
through Gavi the Vaccine Alliance, and $28 billion through other
development agencies and organizations.

In addition to resources specific for commodities such as vacci-
nes and vaccine supplies, additional investments have been made
targeting particular processes through which service delivery is
optimized. For example, development assistance for health (DAH)
specific to immunization has been disaggregated to include sup-
port for health system strengthening activities [5] aimed at
addressing any existing bottlenecks along the chain of immuniza-
tion delivery as well as vaccine support, Where funding support
can be distinguished by purpose, resource tracking within the
given categories over time for different programs provides an
opportunity to accurately describe investment flows, and estimate
their potential impacts. Distinguishing between support for new
and underused vaccine availability and support for activities aimed
at addressing health system constraints will be useful in under-
standing resource area gaps within the immunization program in
order to further guide planning and targeted spending processes.

Expenditure tracking over time has been performed for overall
assistance for health [6,7] by funding channel [8,9], and by pro-
gram area such as maternal and child health [10,11]. Similar work
on immunization has focused on tracking overall aid for immu-
nizations with an emphasis on donors to recipient flows [12]. In
order to characterize development assistance for immunization,
we track aid for immunization by channel assessing trends of Gavi
and non-Gavi support from 2000 to 2016, and 1990 to 2016
respectively. Non-Gavi channels comprised all other aid agencies
that provided development assistance for immunization outside
Gavi including UNICEF, the World Health Organization (WHO), pri-
vate philanthropies and development banks, among others. We
categorize aid into funding for procurement of vaccine and vaccine
supplies, and funding for health system strengthening for the
immunization program. In addition, we examine trends of support
at specific time points starting in the period 1990–1999 (post uni-
versal childhood immunization), and during the first three 5-year
funding periods of Gavi representing fundraising processes includ-
ing 2000–2005 (phase I), 2005–2010 (phase II) and 2010–2015
(phase III). We incorporate an additional time category represent-
ing Gavi phase IV which together with phase III straddles the GVAP
timeframe to measure progress towards projected funding targets
between 2011 and 2020 from both Gavi and other channeling
agencies. This updated and comprehensive assessment of immu-
nization program support provides evidence against which devel-
opment assistance partners can track their progress and make
informed strategies to achieve universal access to immunization.
1 The OECD member countries include Austria, Australia, Belgium, Canada,
Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Luxembourg, the
Netherlands, New Zealand, Norway, Portugal, South Korea, Spain, Sweden, Switzer-
land, the United Kingdom, and the United States.
2. Methodology

Project-level disbursement data by expense year from Gavi
were obtained from the Gavi website [5] spanning 2000 to 2016.
Data were available for different programs supported at country
level for each year funds were disbursed, including categories to
which funding was allocated. These included cold chain equipment
optimization platforms (CCEOP), civil society organizations (CSO),
cash support, Ebola EPI recovery plan, graduation grants, health
systems strengthening (HSS), Injection safety support (INS), Immu-
nization system strengthening (ISS), investment cases, new vaccine
support (NVS), operational support, product switch grants, and
vaccine introduction grants. Based on the specific objectives for
each of these programs, we re-classified financial data into ‘vaccine
support’ (cash support, NVS, vaccine introduction grants, product
switch grants, and investment cases), and ‘health systems
strengthening (HSS) support’ (CCEOP, CSO, HSS, ISS, operational
support, graduation grants, and epidemic recovery grants).

Disbursement data from non-Gavi funding channels were
obtained from the development assistance for health (DAH) data-
base compiled by the Institute for Health Metrics and Evaluation
(IHME). The database contains updated estimates of DAH by fund-
ing source (donor), channel, health focus area, and where possible,
recipient location [6]. The data are typically compiled using rev-
enue and expenditure data from online project databases, financial
statements, budgets, audited reports and through correspondence
where data are not publicly available [7]. The database includes
data from bilateral agencies which comprise 23 OECD (Organiza-
tion for Economic Co-operation and Development) member coun-
tries the European Commission whose disbursement records are
reported through the Credit Reporting System (CRS) each year,
development banks, UN agencies, the Global Fund, non-
governmental organizations (NGO’s) and private philanthropies
including the Bill and Melinda Gates Foundation (Gates
Foundation).1

For the non-Gavi group, we included channels that reported
DAH specific for vaccines or immunization program activities.
These comprised WHO, NGO’s, PAHO, UNICEF, Gates Foundation,
US foundations, World Bank International Development Associa-
tion (WB-IDA), bilateral agencies, and development banks includ-
ing the Asian Development Bank (ADB) and the Inter-American
Development Bank (IDB). DAH from bilateral agencies excluded
funds from other donor agencies transferred to any of these chan-
nels in order to avoid double-counting. Methods detailing this pro-
cess have been detailed and published previously [8,9]. In addition,
we describe original sources, funding channels and recipient
regions illustrating DAH flows to channels and across different
channels.

Total funding envelopes for immunization were estimated from
channel specific data ranging from 1990 to 2016, while funding
classifications into vaccine versus health systems strengthening
support as defined for Gavi DAH were assigned using available
project-level disbursement data from the CRS also spanning 1990
to 2016, the most recent year for which these data were available.
These data consisted over 16,000 projects with respective objective
descriptions detailing the intended purposes for the funds tagged
to corresponding annual disbursements within specified country
or regional locations. We assessed and report the completeness
of these data by year compared to data obtained directly from
specific channels.

To allocate disbursements into vaccine-specific funding or
funding for health systems strengthening, we applied a previously
peer reviewed keyword search process used to assign projects to
different health focus areas [7]. The key words that were used to
identify disbursements in the vaccine specific category included:
‘Pentavalent’, ‘Pneumococcal’, ‘Rotavirus’, ‘Injectable polio’, ‘Polio’
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‘Human papilloma virus’, ‘HPV’, ‘Hep B’, ‘Hepatitis’, ‘JEV’, ‘Japanese
Encephalitis’, ‘HiB mono’, ‘H. influenza type B’, ‘Yellow fever’, ‘DPT’
‘DTP’, ‘Tdap’, ‘Tetanus’, ‘Meningitis’, ‘Men-A’, ‘Measles’ and
‘Measles-Rubella (MR)’.

We disaggregated funding for vaccines by vaccine type by iden-
tifying all projects that were described as supporting specific vac-
cines and allocated these funds to the named vaccine. Similarly, we
used a set of key words capturing health systems support activities
informed by objectives outlined in country Gavi HSS proposals
including ‘training’, ‘cold chain’, ‘monitoring and evaluation’ ‘infor-
mation systems’, infrastructure’, ‘surveillance’, ‘maintenance’, ‘de-
livery’, ‘health worker’, ‘capacity’, ‘immunization system support’,
‘advocacy’, ‘civil society’, ‘demand’, ‘distribution’, ‘cascade’, ‘men-
torship’, ‘data quality’, ‘equipment’, ‘mobilization’, and ‘manage-
ment’, among others. To account for the robustness of the key
word search process, multiple projects were selected at random
and assigned categories a priori, which were then compared to cat-
egories following the key word assignment to ensure the different
projects were meaningfully categorized.

We demonstrate funding trends over time for total DAH for
immunization starting in 1990, disaggregating Gavi from all other
channels, by funding category, and vaccine type. Time was strati-
fied starting 1990–1999 representing the era post universal child-
hood immunization, 2000–2005 representing Gavi phase I, 2005–
2010 for Gavi phase II, and 2010–2015 for phase III. We further
illustrate the total DAH trends by income level of recipient coun-
tries classified by their gross national income per capita.

In order to estimate the annualized change in funding for
immunization from Gavi and non-Gavi channels, we used a gener-
alized linear model with time segments as specified, in order to
capture the slope for each segment and level changes between con-
secutive segments relative to the previous cycle’s final year, while
relaxing the assumption of linearity between DAH and time. Our
results remained robust to varying model specifications where
the link and family combinations were interchanged as presented
in the Supplementary Materials.
Fig. 1. Total development assistance for immunization, by funding channel, 1990–2016.
NGO’s, PAHO, UNICEF, BMGF, US foundations, World Bank International Development As
(ADB) and the Inter-American Development Bank (IDB).
Furthermore, we developed projection models to inform the
progress and potential realization of the GVAP funding targets
based on segmented linear regression analyses between 2011,
the commencement of GVAP, and 2016 the last year for which real
time data were available. We applied a linear extrapolation model
with uncertainty intervals to predict the funding trajectory of the
GVAP through 2020. Our unit of analysis was cumulative DAH
aggregating disbursements for 2011, 2012, 2013, 2014, 2015 and
2016. Projections were made for total development assistance, dis-
aggregated by channel group.

All DAH were converted to 2017 USD to account for inflation.
We used Stata 15.1 for all analyses.
3. Results

Overall, donor funding for immunization totaled $34.5 billion
between 1990 and 2016. Of this, $12.4 billion was channeled
through Gavi starting 2000, while $22.1 billion was from other
DAH channels between 1990 and 2016. In 2016 alone, immuniza-
tion DAH was estimated at $3.2 billion, with $1.4 billion from Gavi
and $1.8 billion from other channels (Fig. 1).

The largest sources of funding for Gavi include the United King-
dom, Gates Foundation and the United States, contributing $3.2
billion, $2.1 billion, and $1.5 billion respectively. Of the $5.1 billion
of vaccine funding channeled through UNICEF from 1990 to 2016,
$1.5 billion was contributed by private philanthropy, $614 million
was contributed by the United States, and $386 million by the Uni-
ted Kingdom. WHO, the third largest channel of immunization
funding over this period, was largely funded by the United States
and United Kingdom, which provided $687 million and $393 mil-
lion, respectively. The largest public sources of funding were the
United States, United Kingdom, Norway, and Germany, funding
$4.6 billion, $4.5 billion, $1.9 billion, and $1.3 billion respectively.
Other private sources of funding made up a significant $3.2 billion.
While Gavi is the major implementing agency, it provided funding
to other implementing channels such as UNICEF and the WHO.
Values are real currency expressed in 2017 USD. Non-Gavi channels include: WHO,
sociation (WB-IDA), and development banks including the Asian Development Bank



Fig. 3. Annualized change in development assistance for vaccination among Non-
Gavi channels.
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From 2000 to 2016, these transfers to UNICEF amounted to $33.5
million, and transfers to WHO from 2006 to 2016 totaled $77.0
million.

Between 1990 and 2016 the annual increase in total funding
was 10.5% (95%CI: 9.2%-11.9%), with Gavi funding increasing by
23.6% (95% CI: 17.3%-30.3%) after 2000, and other channels increas-
ing by 7.1% (95%CI: 5.9%-8.3%) from 1990 to 2016.

We distinguished immunization DAH by purpose contingent on
the availability and extent of granularity of project-level data. For
Gavi, about one fifth of total disbursements from 2000 to 2016
were estimated as funds targeting HSS, with allocations increasing
over time from 5.1% in 2001, to 18.9% in 2016, peaking in 2008 and
2013 where HSS funds comprised 31.3% and 22.6% of all disburse-
ments respectively (Fig. 2). The annual increase in funding specific
for vaccines was comparable to that for HSS estimated at 15.6%
(95%CI: 11.7% to 19.6%), and 14.8% (95%CI: 7.9% to 22.2%),
respectively.

To characterize funding by specific purpose from non-Gavi
channels, we used project-level data from CRS detailing 16,113
projects reported predominantly from bilateral agencies, compris-
ing 67.8% of all immunization-related projects. Other channels
reporting through the CRS platform included NGOs (which made
up 24.9% of available projects), UNICEF, WHO and the EC (which
made up 3.5%, 2.6% and 1% of projects, respectively). In terms of
DAH reported, these data represent about one quarter of the total
DAH from non-GAVI channels, with reporting levels varying from
year to year ranging between approximately 5% (1993) to close
to 40% (2008).

Vaccine DAH alone made up 32.4% ($1.3 billion), funding for
HSS comprised 40.9% ($2.0 billion), while that for other immuniza-
tion and vaccine-related activities comprised 26.7% ($1.3 billion),
which included projects supporting operational research pertain-
ing to immunization programs, vaccine clinical trials, and vaccine
manufacturing or development (Fig. 2). Between 1990 and 2016,
funding for vaccines grew by 22.5% (95%CI: 14.2%-31.5%), funding
for HSS by 11.7% (95%CI: 8.1%-13.5%), and funding for other activ-
ities by 7.7% (95%CI: 3.2%- 12.4%). Furthermore, the trend for fund-
ing for vaccines specifically was noted to vary substantially before
and after the formation of Gavi, decreasing from 33.8% (95%CI: 8.6%
to 65.1%) to 4.8% (95%CI: �1.6% to 11.8%) after 2000. However,
funding trends for HSS and other activities during the two time
periods were not found to vary significantly.

Complementary to Gavi, UN agencies have by far been the most
dominant channels through which immunization programs are
   Gavi  

Fig. 2. Development assistance for immu
funded, with UNICEF and WHO accounting for 23.1% ($5.1 billion)
and 20.4% ($4.5 billion) of non-Gavi DAH, respectively. Bilateral
agencies provided a comparable amount of funding at 19.9%
($4.4 billion), while the Gates Foundation has since disbursed
18.0% ($3.9 billion) starting in 1999. In addition, NGOs disbursed
   Non- Gavi 

nization by purpose, 1990 to 2016.



Table 1
Non-Gavi channel trajectories before and after the creation of Gavi.

Channel Pre_Gavi (1990–2000) Post Gavi (2001–2016)

WHO
Absolute �24.2 (�36.3 to �12.0) �18.5 (�24.8 to �12.2)
Relative �11.1 (�20.3 to �2.0) �7.6 (�10.2 to �4.9)

UNICEF
Absolute 5.9 (1.1 to 33.5) 16.6 (12.0 to 21.2)
Relative 1.9 (0.1 to 3.8) 8.0 (6.4 to 9.6)

BMGF –
Absolute 22.5 (17.5 – 27.4)
Relative 12.1 (6.5 to 18.0)

PAHO –
Absolute 0.5 (0.2 to 0.9)
Relative 2.4 (0.9 to 4.0)

Bilateral agencies
Absolute 7.4 (0.2 to 14.5) 4.6 (�1.2 to 10.5)
Relative 10.2 (0.9 to 20.5) 2.4 (�0.8 to 5.7)

European Commission –
Absolute �0.3 (�9 to 0.3)
Relative �3.3 (�10.4 to 4.3)

NGO’s
Absolute �0.2 (�0.4 to 1.1) 17.1 (13.5 to 20.7)
Relative �0.8 (�2.1 to 0.5) 25.6 (16.1 to 35.8)

Development banks
Absolute 0.0 (0.0 to 0.0) 0.9 (0.3 to 1.5)
Relative 1.9 (0.1 to 3.9) 6.0 (�10.3 to 25.2)

World Bank-IDA –
Absolute 7.4 (5.1 to 9.7)
Relative 11.6 (4.3 to 19.5)

US Foundations
Absolute �0.0 (�0.2 to 0.1) 0.1 (�0.0 to 0.2)
Relative �2.4 (�11.4 to 7.6) 14.5 (3.5 to 26.8)

*Absolute amounts in millions of USD.
*Relative (%).
*BMGF, PAHO, European Commission and World Bank-IDA do not have sufficient
data points to estimate changes before 2001.
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11.8% ($2.6 billion), the WB 4.9% ($1.1 billion), while PAHO, the EC,
development banks and US foundations disbursements each
accounted for less than 1% of vaccine DAH channeled outside Gavi.

Following the formation of Gavi, funding trends for other chan-
nels have varied over time. Between 2000 and 2016, annual dis-
*Post UCI (post universal childhood immuniza�on) 

Fig. 4. Annualized changes in absolute amounts of development assistance
bursements increased for most, with the highest increases in
absolute terms coming from NGO’s (25.7%), Gates Foundation
(14.9%), US foundations (14.5%), World Bank (12.8%), UNICEF
(8.0%), and development banks (5.9%). Whereas, funding from
bilateral agencies sustained a positive trend, (Fig. 3) the growth
in annual disbursements slowed down by 7.8% since the formation
of Gavi. Furthermore, funding channeled through WHO continued
to decrease, albeit at a slower rate at 7.6% compared to 11.1%
before 2000. Table 1 shows the changes in both absolute and rela-
tive terms for all non Gavi channels providing immunization DAH.

DAH was further disaggregated by vaccine for Gavi, with pen-
tavalent and pneumococcal vaccines being the highest funded vac-
cines totaling 40.2% ($3.9 billion) and 39.0% ($3.8 billion),
respectively. Rotavirus vaccine accounted for 5.9% ($576 million),
meningitis A 2.3% ($283 million), Hepatitis B mono 1.9% ($187 mil-
lion), Injectable Polio 1.9% ($188 million), measles-rubella 2.9%
($283 million), Tetravalent DPT-HepB 1.8% ($178 million) and yel-
low fever 2.1% ($203 million). Human Papilloma Vaccine, Hae-
mophillus Influenza B mono, Japanese Encephalitis, and
Tetravalent DPT-HiB vaccines each accounted for less than 1%.

A similar approach was taken for non-Gavi project-level data.
The majority of non-Gavi DAH targeted towards specific vaccines
was highest for polio and measles vaccines, amounting to 64.8%
($1.74 billion) and 29.1% ($780 million), respectively. Pentavalent
vaccine support made up about 2% ($53 million), while all the
other vaccines each comprised of less than 1% funding tagged
towards specific vaccines.

Despite the observed general growth in funding, the trends
within different time periods as defined varied considerably for
both development channel categories (Fig. 4). Prior to the introduc-
tion of Gavi in 2000, DAH for immunization was noted to decline
by an estimated �2.1% (95%CI: �4.2% to 0.1%) annually through
1999. During Gavi phase I, funding grew substantially by 53.9%
(95%CI: �2.8 to 110.7%), and remained a priority for other agencies
with funding increasing by 21.0% (95%CI: 12.6% to 29.4%) annually.
Relative to the previous funding cycle, Gavi disbursements main-
tained an upward trend increasing at 22.9% (95%CI: 2.1% to
43.6%), while non Gavi disbursements receded changing by an esti-
mated �2.5% (95%CI: �7.7% to 2.7%) during phase II. In the recently
for immunization for Gavi and Non-Gavi channels from 1990 to 2016.
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completed phase ending 2015, funding for both Gavi and non-Gavi
channels sustained an upward trend growing annually at 17.6%
(95%CI: 14.6% to 20.4%) and 8.5% (95%CI: 6.0% to 11.0%) respec-
tively. We made similar assessments by economic status of recip-
ient countries for which substantial DAH was disbursed to low
income and lower middle income countries (Fig. 5). Non Gavi
DAH decreased or remained flat across the different categories
prior to 2000, increasing marginally among both low income and
lower- middle income countries. Gavi DAH grew steadily among
low income and lower middle income countries compared to upper
middle income countries which received less DAH overall, with
reductions starting in phase II and plateauing during phase III as
shown. Changes in total DAH disbursed by the two channel groups
in both relative and absolute terms using different model specifica-
tions are presented in supplementary Sections 1 and 2.
Low Income countries 

Low and middle income countries 

Upper middle countries 

Fig. 5. Annualized changes in absolute amounts of development assistance for
immunization for Gavi and Non-Gavi channels from 1990 to 2016 by income level.
Fig. 6 illustrates the total development assistance for immu-
nization by year for the duration of the GVAP period, suggesting
that projected target totaling $12 billion for Gavi has since been
achieved, while non-Gavi support is estimated to remain approxi-
mately 40% less than the intended target of $28 billion by 2020.
Cumulative amounts by year for the subsequent years through
2020 are presented in Table 2 with a corresponding figure in sup-
plementary Section 3.
4. Discussion

We demonstrate that while donor support for immunization
has been substantial, funding trends have shifted over time, and
priorities redefined in the recent past. Our analysis provides a
detailed description of development assistance for immunization
using project-level data from which funds are disaggregated by
purpose. We present the trends in funding differentiating invest-
ments for vaccine products from immunization program strength-
ening, which provides insight into the value of implementing and
sustaining an existing infrastructure base through which vaccines
are delivered. It also allows for additional evaluations on the
impact of specific funding categories on vaccination outcomes,
although this is beyond the scope of this analysis. We also illustrate
the need for continued assessments given current advances in dif-
ferent program outcomes and changes in previous market condi-
tions as we approach the end of what is considered the decade of
vaccines.

The commitment from Gavi to increase access to vaccines in
low and middle-income countries is evident through the notable
focus on vaccine introductions targeting highly prevalent vaccine
preventable diseases (VPDs), as much as that on immunization
program system strengthening [10].

There is indeed continued support for vaccine products from
both Gavi and non-Gavi channels, although the annualized rate
for vaccine specific disbursements from the latter was noted to
substantially decline after 2000 likely related to a shift in channel-
ing mechanisms through Gavi. This funding trend followed a differ-
ent course in the recently completed phase, with a surge in 2013
through 2016 driven by an increase in vaccine specific spending
echoing the 2013–2018 Polio Eradication & Endgame Strategic Plan
(PEESP) [11] endorsed by the 66th World Health Assembly. The
PEESP consists of four principal objectives that address polio erad-
ication including withdrawal of trivalent to a bivalent [12] vaccine
by 2020 as part of the Global Polio Eradication Initiative. These
findings illustrate the shift in mandate and redefined focus among
development partners for immunization.

Our data demonstrate that over 90% of vaccine funding from
non-Gavi sources targeted polio and measles vaccines, with polio
dominating at about 65%, and measles accounting for over 25% of
all vaccine-specific funding. This supports the mission of the global
eradication strategy that purposes to transition polio resources
[13] to measles and rubella (MR) elimination following the 99%
success rate] in eradicating all three types of wild polio viruses.
The last 1% of polio cases has posed challenges in the elimination
agenda mostly due to conflict, political instability, hard-to-reach
populations and poor infrastructure [14,15]. As such, a substantial
amount of polio resources support surveillance, and using a diago-
nal approach [13], focusing on measles control would boost case
detection for polio among other VPDs hence accelerating progress
towards elimination, coverage and equity. It is important to note
however, that polio control strategies to achieve the PEESP objec-
tives vary across implementing countries [16–18] to suit their con-
textual challenges.

With support from non-Gavi channels largely focusing on dis-
ease elimination and eradication efforts, our analyses suggest com-



Fig. 6. Estimated projections for the Global Vaccine Action Plan funding targets. Values are real currency expressed in 2017 USD. Non-Gavi channels include: WHO, NGO’s,
PAHO, UNICEF, BMGF, US foundations, World Bank International Development Association (WB-IDA), and development banks including the Asian Development Bank (ADB)
and the Inter-American Development Bank (IDB).

Table 2
Cumulative DAH amounts projected through 2020.

Year Gavi DAH (95%CI) Other channels DAH (95%CI)

2017 9.7 (9.0 to 10.4) 10.4 (9.7 to 11.1)
2018 11.2 (10.5 to 11.9) 11.9 (11.1 to 12.7)
2019 12.7 (11.8 to 13.6) 13.5 (12.6 to 14.4)
2020 14.2 (13.3 to 15.2) 15.1 (14.0 to 16.1)

*Amounts in billions of 2017 USD.
*Gavi target by 2020: 12 billion.
*Target for all other channels: 28 billion.
*Projections based on disbursements following GVAP implementation in 2011.

G. Ikilezi et al. / Vaccine 36 (2018) 7487–7495 7493
plementarity given Gavi’s focus on scaling up new and under-used
vaccinations against highly prevalent VPDs. Pentavalent previously
administered as tetravalent, pneumococcal, and rotavirus vaccines
have made up over 80% of vaccine introduction grants from Gavi,
targeting childhood pneumonia and diarrhea, which together with
malaria account for one third of childhood deaths globally and 40%
of deaths in sub-Saharan Africa [19,20]. The sustained prioritiza-
tion of vaccines overall with a scale up approach from Gavi and a
complementary mop up approach from non-Gavi channels offers
promise towards improving new vaccine coverage while continu-
ing to reach marginalized populations.

In terms of program system strengthening, Gavi supported
specific activities addressing system constraints through its ISS
programs prior to the introduction of country driven [21] health
systems cash support processes formally in 2005, which overall
has been estimated to grow at 15% annually, analogous to vaccine
funding. The decline in Gavi DAH disbursed to upper and middle
income countries starting in phase II aligns with the funding objec-
tive to strengthen broader health services [22] beyond the immu-
nization program for which lower income countries continued to
benefit compared to upper income recipient countries.

Nonetheless, funding prospects for non-Gavi channels based on
observed trends appear to remain unfeasible at this point relative
to initial funding estimates. In order to achieve the GVAP objec-
tives between 2011 and 2020, an estimated $50 billion to $60 bil-
lion was required [2] contingent on a number of market shaping
assumptions and conditionalities from both government and donor
perspectives. Donor commitments totaled $40 billion, of which $12
billion would be mobilized from Gavi and $28 billion from other
development partners. Funding targets as per our analyses were
estimated to be on track for Gavi, which is estimated to reach
the stipulated targets by the end of 2018, in contrast to non-Gavi
channels for which our projections suggest that funding is likely
to remain short by an estimated 40% by the end of the 2020.

This may be attributable to continued stagnation or decelera-
tion among different channels supporting immunization following
the creation of Gavi. As indicated, UN agencies, bilateral agencies
and the Gates Foundation disbursed the highest amounts of aid
overall among the non-Gavi channels; however, we also highlight
reductions after 2000 from WHO and bilateral agencies in relative
terms. And while there were considerable increases in annual
funding from Gates Foundation, support for immunization chan-
neled outside Gavi has predominantly targeted technology and
innovation through research and development [23,24].On the
other hand, the downward trendmight have resulted from changes
in different determinants from which initial funding targets were
estimated. For example, vaccine prices [25] have declined over
time, and market conditions for some vaccines such as rotavirus
and HPV have created shortages which potentially might have
led to downward pressure on total expenditures [26].

Based on initial estimates, the observed trajectory poses a
threat towards achieving universal immunization coverage and
disease elimination targets as described in the current global
agenda for immunization. Past trends suggest that fluctuations in
funding are influenced by the development agenda [27,28] where
partner mandates and funding priorities are redefined to align with
changes to the global agenda. Therefore, timely and detailed
resource tracking assessments such as ours provide critical evi-
dence to guide discussions or decisions on how to sustain alloca-
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tions primarily from governments, with development partners
playing a supplementary role where gaps exist. With interim
resource tracking assessments, country multi-year plans can be
updated to allow for changes in resource mobilization efforts based
on real time evidence. Furthermore, available funding at points of
implementation can be redirected to underserved regions or popu-
lations where the net gain from existing resources would be
maximized.

The main limitation for our study is the incomplete nature and
potentially unrepresentative project-level data for non-Gavi chan-
nels based off the OECD-CRS database. Relatedly, in using the key-
word search, DAH is allocated proportionally to purpose category
or specific vaccine based on the number of keywords found.
Although this process may affect the construct validity of specific
funding distributions, the potential impact on allocations is non-
disproportionate. Different approaches estimating DAH for mater-
nal and child health have used different time periods and rationales
[29,30] against which disaggregation is performed resulting into
quantitative disparities in program level DAH. Missing data could
have led to underestimation of the funding envelopes for the three
categories overall, andmasked the true changes in funding priorities
for these channels following the formation of Gavi. This echoes the
appeal for continued improvements in reporting procedures
[24,31] from development partners by instituting complete, timely
and standardized project level data allowing for comprehensive,
comparable and accurate assessments of financial disbursements.
In this analysis, we do not examine the role of domestic funding
for immunization or primary health care expenditure, both ofwhich
are critical drivers of development assistance. Previous assessments
suggest that countries spending on immunization are positively and
significantly correlated with their gross national income [32,33],
and have covered over 80% of their budgets. However, projections
call for significant increases in the investment functions of reporting
countries in order tomeet 2020 targets. Data on government expen-
diture on immunization are available through WHO/UNICEF joint
reporting form, although concerns remain regarding reliability aris-
ing fromvariation in data quality, timeliness and accuracy [34]. Con-
tinued improvements in the data quality for government
expenditure by health program area would improve resource track-
ing practices overall, allow for a bidirectional resourcemobilization
process where one source is lacking, and test for potential program
specific subadditionality. In addition, future analyses should also
include primary health care (PHC) expenditure of which immuniza-
tion is an essential component [35] to assess how PHC resources
compare with immunization expenditure.

Global initiatives are increasingly adopting program or disease
specific approaches with time sensitive indicators of success. The
current global agenda for immunization takes on a multidimen-
sional pursuit towards enlarging the scope of vaccines while rein-
forcing elimination and eradication efforts. This analysis measures
financial resources to evaluate progress towards these efforts high-
lighting areas of success as seen for Gavi, and where renewed
strategies are imperative as for the other channels of immunization
DAH. Iterative assessments such as this provide key information to
facilitate more focused evaluation, advocacy, and resource alloca-
tion approaches towards achieving universal coverage.
Conflict of interest

None.
Funding

This work did not receive any funding support from the public,
not for profit, or commercial sectors.
Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.vaccine.2018.10.062.

References

[1] Keja K, Chan C, Hayden G, Henderson RH. Expanded programme on
immunization. World Health Stat Q Rapp Trimest Stat Sanit Mond 1988;41
(2):59–63.

[2] World Health Organization. Global vaccine action plan [internet]. 2013 [cited
2017 May 14]. Available from: http://www.path.org/publications/files/
OTP_dov_gvap_2011_20.pdf.

[3] Strategic Group of Experts in Immunization. 2017 Assessment report of the
global vaccine action plan [internet]. World Health Organization; 2017 [cited
2018 Sep 28]. Available from: http://www.who.int/immunization/web_2017_
sage_gvap_assessment_report_en.pdf?ua=1.

[4] World Bank. World development indicators. Washington, DC: International
Bank; 1997.

[5] Gavi The Vaccine Alliance. Disbursements and commitments [Internet]. [cited
2018 Jun 4]. Available from: https://www.gavi.org/results/disbursements/.

[6] Development assistance for health database 1990-2017 | GHDx [Internet].
[cited 2018 Jun 5]. Available from: http://ghdx.healthdata.org/record/
development-assistance-health-database-1990-2017.

[7] Institute for health metrics and evaluation. Financing global health 201funding
universal health coverage and the unfinished HIV/AIDS agenda [Internet].
2018. Available from: http://www.healthdata.org/sites/default/files/files/
policy_report/FGH/2018/IHME_FGH_2017_fullreport_online.pdf.

[8] Dieleman JL, Graves CM, Templin T, Johnson E, Baral R, Leach-Kemon K, et al.
Global health development assistance remained steady in 2013 but did not
align with recipients’ disease burden. Health Aff (Millwood) 2014 May 1;33
(5):878–86.

[9] Institute for health metrics and evaluation. Financing global health 2013.
Transition in an age of austerity [internet]. University of Washington; 2014
[cited 2017 Mar 13]. Available from: http://www.healthdata.org/sites/
default/files/files/policy_report/2014/FGH2013/IHME_FGH2013_Full_Report.
pdf.

[10] Gavi the vaccine alliance. Annual progress report 2016 [internet]. 2016.
Available from: https://www.gavi.org/results/gavi-progress-reports/.

[11] World Health Organization. Polio eradication and endgame strategic plan
2013-2018 [Internet]. 2013 [cited 2018 Jun 5]. Available from: http://
polioeradication.org/wp-content/uploads/2016/07/PEESP_EN_A4.pdf.

[12] Platt LR, Estívariz CF, Sutter RW. Vaccine-associated paralytic poliomyelitis: a
review of the epidemiology and estimation of the global Burden. J Infect Dis
2014:S380–9.

[13] Goodson JL, Alexander JP, Linkins RW, Orenstein WA. Measles and rubella
elimination: learning from polio eradication and moving forward with a
diagonal approach. Expert Rev Vaccines 2017 Dec 2;16(12):1203–16.

[14] Toole MJ. So close: remaining challenges to eradicating polio. BMC Med
[Internet]. 2016 Mar 14 [cited 2018 Jun 5]; Available from: https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC4790056/.

[15] Kew O. Reaching the last one per cent: progress and challenges in global polio
eradication. Curr Opin Virol 2012 Apr 1;2(2):188–98.

[16] Chandrakant L. Global eradication of polio: the case for ‘‘finishing the job.” Bull
World Health Organ [Internet]. 2007 Jun [cited 2018 Sep 28];85. Available
from: http://www.who.int/bulletin/volumes/85/6/06-037457/en/.

[17] Hussain SF, Boyle P, Patel P, Sullivan R. Eradicating polio in Pakistan: an
analysis of the challenges and solutions to this security and health issue. Glob
Health 2016 Oct 12;12(1):63.

[18] Nnadi C, Damisa E, Esapa L, Braka F, Waziri N, Siddique A, et al. Continued
endemic wild poliovirus transmission in security-compromised areas -
Nigeria, 2016. MMWR Morb Mortal Wkly Rep 2017 Feb 24;66(7):190–3.

[19] UNICEF. Pneumonia and diarrhoea: Tackling the deadliest diseases for the
world’s poorest children [Internet]. 2012 Jun [cited 2018 Jun 5]. Available
from: https://www.unicef.org/publications/index_65491.html.

[20] Liu L, Oza S, Hogan D, Perin J, Rudan I, Lawn JE, et al. Global, regional, and
national causes of child mortality in 2000–13, with projections to inform post-
2015 priorities: an updated systematic analysis. The Lancet 2015 Jan 31;385
(9966):430–40.

[21] Gavi the vaccine alliance. Health system strengthening review [Internet]. 2009
[cited 2018 Jun 5]. Available from: https://www.gavi.org/results/evaluations/
hss-review/.

[22] Gavi alliance. Health system strengthening 8 [Internet]. 2011. Available from:
https://www.gavi.org/library/publications/pledging.../8–health-system-
strengthening/.

[23] Vaccine delivery [Internet]. Bill & Melinda Gates Foundation. [cited 2018 Jun
5]. Available from: https://www.gatesfoundation.org/What-We-Do/Global-
Development/Vaccine-Delivery.

[24] Sridhar D, Batniji R. Misfinancing global health: a case for transparency in
disbursements and decision making. The Lancet 2008 Sep 27;372
(9644):1185–91.

[25] UNICEF Supply. UNICEF Price data overview [Internet]. UNICEF supply profile.
2018 [cited 2018 Sep 28]. Available from: https://public.tableau.com/views/
UNICEFPricedataoverviewforvaccines/Fulldashboard?%3Aembed=y&%

https://doi.org/10.1016/j.vaccine.2018.10.062
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0005
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0005
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0005
http://www.path.org/publications/files/OTP_dov_gvap_2011_20.pdf
http://www.path.org/publications/files/OTP_dov_gvap_2011_20.pdf
http://www.who.int/immunization/web_2017_sage_gvap_assessment_report_en.pdf?ua=1
http://www.who.int/immunization/web_2017_sage_gvap_assessment_report_en.pdf?ua=1
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0020
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0020
https://www.gavi.org/results/disbursements/
http://ghdx.healthdata.org/record/development-assistance-health-database-1990-2017
http://ghdx.healthdata.org/record/development-assistance-health-database-1990-2017
http://www.healthdata.org/sites/default/files/files/policy_report/FGH/2018/IHME_FGH_2017_fullreport_online.pdf
http://www.healthdata.org/sites/default/files/files/policy_report/FGH/2018/IHME_FGH_2017_fullreport_online.pdf
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0040
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0040
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0040
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0040
http://www.healthdata.org/sites/default/files/files/policy_report/2014/FGH2013/IHME_FGH2013_Full_Report.pdf
http://www.healthdata.org/sites/default/files/files/policy_report/2014/FGH2013/IHME_FGH2013_Full_Report.pdf
http://www.healthdata.org/sites/default/files/files/policy_report/2014/FGH2013/IHME_FGH2013_Full_Report.pdf
https://www.gavi.org/results/gavi-progress-reports/
http://polioeradication.org/wp-content/uploads/2016/07/PEESP_EN_A4.pdf
http://polioeradication.org/wp-content/uploads/2016/07/PEESP_EN_A4.pdf
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0060
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0060
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0060
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0065
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0065
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0065
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4790056/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4790056/
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0075
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0075
http://www.who.int/bulletin/volumes/85/6/06-037457/en/
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0085
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0085
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0085
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0090
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0090
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0090
https://www.unicef.org/publications/index_65491.html
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0100
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0100
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0100
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0100
https://www.gavi.org/results/evaluations/hss-review/
https://www.gavi.org/results/evaluations/hss-review/
https://www.gavi.org/library/publications/pledging.../8--health-system-strengthening/
https://www.gavi.org/library/publications/pledging.../8--health-system-strengthening/
https://www.gatesfoundation.org/What-We-Do/Global-Development/Vaccine-Delivery
https://www.gatesfoundation.org/What-We-Do/Global-Development/Vaccine-Delivery
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0120
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0120
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0120
https://public.tableau.com/views/UNICEFPricedataoverviewforvaccines/Fulldashboard?%3Aembed=y%26%3AshowVizHome=no%26%3Adisplay_count=y%26%3Adisplay_static_image=y%26%3AbootstrapWhenNotified=true
https://public.tableau.com/views/UNICEFPricedataoverviewforvaccines/Fulldashboard?%3Aembed=y%26%3AshowVizHome=no%26%3Adisplay_count=y%26%3Adisplay_static_image=y%26%3AbootstrapWhenNotified=true


G. Ikilezi et al. / Vaccine 36 (2018) 7487–7495 7495
3AshowVizHome=no&%3Adisplay_count=y&%3Adisplay_static_image=y&%
3AbootstrapWhenNotified=true.

[26] Madsen L, Ustrup M. Reduced price on rotavirus vaccines: enough to facilitate
access where most needed? WHO [Internet]. 2012 [cited 2018 Sep 27];
Available from: http://www.who.int/bulletin/volumes/90/7/11-094656/en/.

[27] Dieleman JL, Schneider MT, Haakenstad A, Singh L, Sadat N, Birger M, et al.
Development assistance for health: past trends, associations, and the future of
international financial flows for health. The Lancet. 2016 Jun 18;387
(10037):2536–44.

[28] Shiffman J. Donor funding priorities for communicable disease control in the
developing world. Health Policy Plan 2006 Nov;21(6):411–20.

[29] Pitt C, Grollman C, Martinez-Alvarez M, Arregoces L, Borghi J. Tracking aid for
global health goals: a systematic comparison of four approaches applied to
reproductive, maternal, newborn, and child health. Lancet Glob Health 2018
Aug 1;6(8):e859–74.

[30] Grollman C, Arregoces L, Martínez-Álvarez M, Pitt C, Mills A, Borghi J. 11 years
of tracking aid to reproductive, maternal, newborn, and child health: estimates
and analysis for 2003–13 from the Countdown to 2015. Lancet Glob Health
2017 Jan 1;5(1):e104–14.

[31] Chi Y-L, Bump JB. Resource allocation processes at multilateral organizations
working in global health. Health Policy Plan 2018 Feb 1;33(suppl_1). i4–13.

[32] GVAP secretariat. Global vaccine action plan secretariat annual report2017.pdf
[Internet]. 2017 Oct [cited 2018 Sep 21]. Available from: http://www.who.int/
immunization/sage/meetings/2017/october/3_GVAP_SecReport2017.pdf.

[33] Nader AA, de Quadros C, Politi C, McQuestion M. An analysis of government
immunization program expenditures in lower and lower middle income
countries 2006–12. Health Policy Plan 2015 Apr 1;30(3):281–8.

[34] World Health Organization. Analysis of immunization financing indicators of
the WHO-UNICEF Joint Reporting Form (JRF) 2010-2015 [Internet]. 2017 Oct
[cited 2018 Oct 1]. Available from: http://www.who.int/immunization/
programmes_systems/financing/data_indicators/JRF_Analysis_2010_2015.pdf.

[35] Basu RN. Expanded programme on immunization and primary health care. J
Commun Dis 1982 Sep;14(3):183–8.

https://public.tableau.com/views/UNICEFPricedataoverviewforvaccines/Fulldashboard?%3Aembed=y%26%3AshowVizHome=no%26%3Adisplay_count=y%26%3Adisplay_static_image=y%26%3AbootstrapWhenNotified=true
https://public.tableau.com/views/UNICEFPricedataoverviewforvaccines/Fulldashboard?%3Aembed=y%26%3AshowVizHome=no%26%3Adisplay_count=y%26%3Adisplay_static_image=y%26%3AbootstrapWhenNotified=true
http://www.who.int/bulletin/volumes/90/7/11-094656/en/
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0135
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0135
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0135
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0135
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0140
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0140
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0145
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0145
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0145
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0145
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0150
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0150
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0150
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0150
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0155
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0155
http://www.who.int/immunization/sage/meetings/2017/october/3_GVAP_SecReport2017.pdf
http://www.who.int/immunization/sage/meetings/2017/october/3_GVAP_SecReport2017.pdf
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0165
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0165
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0165
http://www.who.int/immunization/programmes_systems/financing/data_indicators/JRF_Analysis_2010_2015.pdf
http://www.who.int/immunization/programmes_systems/financing/data_indicators/JRF_Analysis_2010_2015.pdf
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0175
http://refhub.elsevier.com/S0264-410X(18)31430-0/h0175

	Tracking donor funding towards achieving the Global Vaccine Action Plan (GVAP) goals: A landscape analysis (1990–2016)
	1 Introduction
	2 Methodology
	3 Results
	4 Discussion
	Conflict of interest
	Funding
	Appendix A Supplementary data
	References


