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Proposed Agenda

8:30-8:45 Opening remarks by MOH Leadership (15 minutes)

8:45-9:30 Introduction and briefing (45 min)

Moderator: Dr. Robert Hecht

9:30-11:00 Technical Session: Costing and Shared Government/Gavi financing (90 min)

Moderator: Dr. Mariam Mubarak-Gabrian

11:00-12:00 Technical Session: Fiscal Space and DRM (60 min)

Moderator: Dr. Pablo Gottret

12:00-13:00 Lunch

13:00-15:00 Technical Session: Portfolio Prioritization and Optimization (120 min)

Moderator: MS Alyssa Agarwal

15:00-16:00 Next steps/Key takeaways/Final Remarks (60 min)

Moderator: Dr. Robert Hecht
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Proposed Objectives

Strategic goals:

1. Comparing the costs, financing options, and affordability of key scenarios for the National Immunization
Program and assessing what is feasible given likely donor and domestic funding constraints.

2. Reviewing and evaluating options for vaccine portfolio prioritization/ optimization and choosing top
priorities for further analysis, taking into account constrained funding from Gavi and Government (see
different scenarios).

3. Analyzing the broader funding landscape for immunization and the options for domestic resource
mobilization, in the context of sustainable health financing for Ethiopia.
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Vaccine Financing in Ethiopia: Key Messages Today

1. Ethiopia is entering Gavi 6.0 with an ambitious immunization strategy reflected in the draft NIS, that would be cost-effective and save many child
lives but may not be affordable, given the resources likely to be available from Gavi and the Government.

2. We estimate that the changes proposed by NITAG for the five-year vaccine portfolio contained in the draft NIS would add up to $774 million, almost
double the roughly $420 million spent to buy vaccines in Gavi 5.0. The cost drivers are vaccine switches (MR and Hexa), new vaccines (Yellow fever,
Men5, and RSV).

3. Unfortunately, the CVBs announced recently are a clear reflection of Gavi’s restrained resources. Ethiopia’s overall Gavi allocation for vaccines is
only $346 million, about 10% lower than the Gavi funding of $385 million in the past five years.

4. Within the overall allocation to pay for vaccines of $346 million, $321 million (93%) is for Guaranteed vaccines (most of Ethiopia’s current
vaccines) and $25 million (7%) is available for Discretionary vaccines which in Ethiopia’s case comes down to Malaria, and the NVIs: Men 5, Yellow
Fever Campaigns and RSV.

5. If Ethiopia were to attempt to implement all the switches and NVI’s recommended by NITAG in the next five years, the financing gap would be $428
million (~$86 million per year) — about 10 times what the government paid during 2021-25. Would Ethiopia be prepared to mobilize 5428 million
over the next five years for this purpose?

6. If this level of self-financing is not possible, Ethiopia will need to make difficult choices about which vaccines to adopt and which ones to

postpone. We have developed a prioritization model based on the relative impact and cost-effectiveness of each vaccine. The model can be used
by MOH as an input to making the necessary hard choices. Some examples follow below.
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Maintaining the current Rl program (without NVIs or switches) would cost $420M. If all the new
vaccines and switches recommended by NITAG were introduced, the cost would rise to $774M.

Routine Immunization Program Costs, including total and funding source, for 3 scenarios

USD million
200 1 Total through 2030: ~S780M
*  Menb Introduction (2029)
* RSV Introduction (2030)
* YF Routine Introduction (2027)
160 A * Including YF Multi-Age Cohort
/ Campaign (2026-2030)
. Total through 2030: ~$482M
120 ' «  Measles = MR (2028)
* Penta/IPV 2 Hexa (2028)
* MR Campaign in 2028
80 - Total through 2030: ~5420M
* 1 pp annual coverage growth
* No YF introduction
* No new vaccines
40 A
O .
2026 2027 2028 2029 2030
== Scenario 3: Switches and NVI's =>#= Scenario 1: "Baseline’ Rl program SN Increased cost for Switches [l Gavi support
== Scenario 2: Switches ## Increased cost for Switches and NVI's [l Government financed

Provided as an illustrative option. This may not always be feasible (supply constraints) or desirable. We can work with MoH to tailor for which antigens these may be possible.



Ethiopia’s overall Gavi allocation for vaccines is $346 million. This compares with Gavi funding of $385
million in the past five years. If we leave out the Government cofinancing, traditional vaccines and the YF
campaign, the only scenario that fits within the Gavi CVB is the Baseline (no switches, no NVI’s).

Comparison of Gavi vaccine support 2021-25, indicative
CVBs and forecasted needs for 2026-30

478M

A

Financing gap

385M

v

—14346M

346M

Paid by Gavi

CVB 2026-2030 2021-2025 6.0 Baseline Switches Switches + NVI's

I Guaranteed vaccines M Discretionary vaccines

Phqros Government cofinancing, traditional vaccines and YF campaign costs were excluded from this comparison. 6



Proposed Objectives

Strategic goals:

1. Comparing the costs, financing options, and affordability of key scenarios for the National Immunization
Program and assessing what is feasible given likely donor and domestic funding constraints.

2. Reviewing and evaluating options for vaccine portfolio prioritization/ optimization and choosing top
priorities for further analysis, taking into account constrained funding from Gavi and Government (see
different scenarios).

3. Analyzing the broader funding landscape for immunization and the options for domestic resource
mobilization, in the context of sustainable health financing for Ethiopia.

Are there any other topics we should address?
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Questions we hope to answer today with your help:

* What is a cost-effective and sustainable scenario for vaccine switches and new vaccine
introductions? What is feasible given the limitations of Gavi support?

* Whatis the current fiscal space for vaccines and how does it fit within the greater health
financing landscape? How can Ethiopia expand their immunization fiscal space through
innovative domestic resource mobilization?

* How can the current vaccine portfolio be optimized to maximize both health impact and cost-
effectiveness within the Gavi and domestic funding constraints?
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What is the cost of the vaccine portfolio if Ethiopia follows all the NITAG
recommendations? How much of this cost would be allocated to Gavi under current
rules, and how much would Ethiopia pay as cofinancing?



Costing and Cofinancing Analysis Methodology: How have our cost projections first emerged,

what assumptions have we improved since and what are their implications for immunization
financing?

During our first visit to Ethiopia, we presented initial projections for the cost of the routine immunization
program, based on global data and scenarios pulled from the NIS Situational Analysis and our conversations
with key stakeholders within the MOH.

Following the country visit, we have continued to refine and improve these estimates, replacing some key
assumptions with domestic data provided by the EPI team:

* Wastage rates

* Unit prices

* NVl scenario toggles

* Coverage rates

These changes lead to a slightly lower total cost of the program. In the following slides we reiterate our scenario
assumptions, our step-by-step methodology and key sources and their implications on the results. We will then

generate new cost and cofinancing estimates in real-time for the MOH to review and use as guidance for decision
making.

Pharos
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How does the costing model work? Step-by step-approach to estimate the cost of Ethiopia’s current and
projected vaccine financing needs:

Determine a Map Vx to Multlp!y Increase Vx 6 Account for
. : population doses by
antigens in population N roup b o respective opening stock
RI, SIA group gtarpety wapsta o and buffer
schedule projections 9 astag requirements .
coverage estimations Doses and Device
! requirements
estimated
Determine
device

requirements

prices to unit costs and devices

A
Determine 6 Apply 9 Multiply
Vx and mark-up total cost with Doses and Device
devices unit assumptions #s of doses costs estimated

financing N cost split Financing split
projection between Govt estimated
schedule and Gavi

A
Apply : @ EStimate -

Phqros The model assumptions have been recently updated and validated by the Ministry of Health EPI and Logistics teams.



We have recently updated our model to reflect the implementation of Gavi Country Vaccine Budgets
(CVBs), which have two components: Guaranteed vaccine programmes and Discretionary vaccine
programmes.

If all the switches and NVI’s were implemented and if Gavi had unlimited funds, the CVB would be divided as follows:

Traditional Vaccines
Self-financed

$36.2M (4.7%) Guaranteed
Vaccines
* BCG $466.4M (60.2%)
* BOPV
e Td * Penta/Hexa
$774.4M : Lo
e |PV
_ _ Total cost ¢ Measles/MR
Discretionary 2026-2030 e Rota
Vaccines e HPV
$271.8M (35%) * HepB
* YF Routine
* Malaria
* YF Campaign
* Menb5
e RSV
Pharos
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Maintaining the current Rl program (without NVIs or switches) would cost $420M. If all the new
vaccines and switches recommended by NITAG were introduced, the cost would rise to S780M.

Routine Immunization Program Costs, including total and funding source, for 3 scenarios

USD million
200 1 Total through 2030: ~S780M
*  Menb Introduction (2029)
* RSV Introduction (2030)
* YF Routine Introduction (2027)
160 A * Including YF Multi-Age Cohort
/ Campaign (2026-2030)
. Total through 2030: ~$482M
120 ' «  Measles = MR (2028)
* Penta/IPV 2 Hexa (2028)
* MR Campaign in 2028
80 - Total through 2030: ~5420M
* 1 pp annual coverage growth
* No YF introduction
* No new vaccines
40 A
O .
2026 2027 2028 2029 2030
== Scenario 3: Switches and NVI's =>#= Scenario 1: "Baseline’ Rl program SN Increased cost for Switches [l Gavi support
== Scenario 2: Switches ## Increased cost for Switches and NVI's [l Government financed

Provided as an illustrative option. This may not always be feasible (supply constraints) or desirable. We can work with MoH to tailor for which antigens these may be possible.



Ethiopia’s overall Gavi allocation for vaccines is $346 million. This compares with Gavi funding of $385
million in the past five years. If we leave out the Government cofinancing, traditional vaccines and the YF
campaign, the only scenario that fits within the Gavi CVB is the Baseline (no switches, no NVI’s).

Comparison of Gavi vaccine support 2021-25, indicative
CVBs and forecasted needs for 2026-30

478M

A

Financing gap

385M

v

—14346M

346M

Paid by Gavi

CVB 2026-2030 2021-2025 6.0 Baseline Switches Switches + NVI's

I Guaranteed vaccines M Discretionary vaccines

Phqros Government cofinancing, traditional vaccines and YF campaign costs were excluded from this comparison. 14



How will Gavi funding constraints affect Ethiopia's vaccine portfolio? Beyond maintaining existing
vaccines, do Gavi’s limited vaccine budgets (to be released in a month) allow for partial introduction
of switches, new vaccine introductions, and campaigns? Which ones should go first, and which ones
are of lower priority for Ethiopia?
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FISCAL SPACE and IMMUNIZATION SUSTAINABLE
FINANCING in Ethiopia:
Concept, Challenges, and Global Experiences

Pablo Gottret
March 2026
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What is ‘Fiscal Space’ for Health?

Systematic assessment of the need, ability, and/or willingness of countries to increase public
financing for health in a sustainable, efficient, and equitable manner

Complementary to assessments that Forward-looking medium-term
indicate that more public financing assessment; not just about finding
for health may be required (e.g., as additional domestic resources but
part of health financing strategies); also about recognizing constraints to

important to understand why increasing domestically-sourced
additional public financing is needed. public financing for health.
Situates public financing for health Assessing fiscal space implies
within broader macro-fiscal context; analyzing pros and cons of different
underscores the fact that the health options, including learning about
has to ‘compete’ with other sectors ‘sood practice’ examples from other
for scarce public resources. countries where relevant.
Pharos




Health Prioritization: GoE prioritization of Health within Government Expenditures is average
relative to other SSA countries.

° Historically Gov Health Expenditures (GHE) are around Public spending on health as share of general government expenditures,
8% of Gov Tot Exp (GGTE) according to NHA. This % 20- 2020-2022 average
dropped to 5.45% in 2024 according to IMF. —@ Sub-Saharan African country
® Health spending in Ethiopia is composed of spending at 05
the Federal level and spending at the Regional/Woreda o)
levels.
® The GHE numbers in our model cover both levels of < 207
government o) o ®
® |n 2019 and 2020, the GHE shares were 32% Federal and % 157 ..O'
o .
68% Reglor.1/Woreda. | § Ethiopia ..-'
® So far, vaccine procurement has been exclusively the 107
responsibility of the Federal government.
® In previous years, the share of vaccine procurement with 5
respect to GHE has been in the order of 1.35%, or 4.05% T m
for the federal government (who pays for those vaccines). 04

Source: WHO Global Health Expenditure Database.
Note: Excludes high income countries
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Benchmarking Health Financing Ratios (2019)

Ethiopia 44.6
Low income ave. 6.8 2.0 34.3 8.5 42.7
Lower-middle income ave. 5.6 2.9 48.3 9.7 35.1
Upper-middle income ave. 6.9 4.2 58.6 12.3 324
High income ave. 8.0 5.7 71.7 14.8 19.6

Source: WHO Global Health Expenditure Database.

® Ethiopia spent 6% of its GDP on health in 2019 according to NHA, which is below the low-income average of 6.8%.

®  Ethiopia’s public health spending was 1.9% of GDP in 2019 according to the NHA. By 2022 this had declined to 0.8% according to IMF numbers.
This is significantly below the low-income average of 2%. This reflects limited fiscal space or prioritization for health in government budgeting.

® At 32%, Ethiopia’s government contribution to total health spending is close to the low-income average of 34.3% (average relative to SSA
countries), indicating a moderate public role in health financing.

®  According to IMF numbers, Ethiopia allocated 5.7% of its total government spending to health in 2022 below the low-income average of 8.5%.
Also below the relative prioritization of health by peer countries.

[ J

Ethiopia’s OOP share is 44.6%, slightly above the low-income average of 42.7%.This indicates a high financial burden on households, with
implications for equity and access.
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Fiscal Space for Health: Examining Options

4 ~\ Deriving implications for health
Conducive from a country’s overall fiscal space
macroeconomic framework, e.g., due to conducive
conditions i .
acroeconomic conditions.v’

Improving the efficiency \ J

of existing and{;)r new

sector outlays.

4 ) (" ) Focusing on the extent to
fhic o which health might be
Emciency Reprioritization reprioritized within the
government budget.v’
J 1\ J
Fiscal space for health
minus consideration
of external financing =
Domestic Resource
Mobilization (DRM)
4 ) 4 ) Examining pros and cons of
Sector-specific sector-specific means to raise
Dg;rgils%gnmcgnt domestic IPevenue additional revenues, e.g., SHI, (soft)
sources earmarkec{/income/consumption, health
Evaluating the use of S taxes, etc.
& \_ y, \_ y,

additional sector-specific

financing from external sources. v/
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Tyranny of Mathematics

GDP/POP
GDP is the value added created through the production of all goods and services produced in a country in a given year. GDP=C + 1+ G +
(X-M)
Where:

C (Consumption): Spending by households on goods and services (e.g., food, rent, healthcare).

I (Investment): Spending on capital goods that will be used in the future (e.g., machinery, buildings, business expansion, residential
construction).

G (Government Spending): Government expenditures on goods and services (e.g., infrastructure, public salaries, defense). Does not
include transfer payments like pensions.

X (Exports): Goods and services produced domestically and sold abroad.

M (Imports): Goods and services produced abroad and purchased domestically.

POP: Population

Pharos




Tyranny of Mathematics

Public
Expenditure Share
of GDP

cetecor xR - 'GGTE/POP

Ethiopia (2022): 10.8% X $1,158 = $125

Pharos



Tyranny of Mathematics

Health Share Public
of Public X Expenditure Share | X
Expenditure of GDP

GHE/GGTE | X GGTE/GDP | x | CDREOR - GHE/POP

Ethiopia (2022): 5.7% X 10.8 % X $1,158 $7.1
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Tyranny of Mathematics

Sector-Specific Revenues General Government Revenues
} | }
Health Share Public Public Expenditure
of Public X | Expenditure Share = on
Expenditure of GDP Health per Capita
1 1 1
Development Assistance Deficit Financing
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Tyranny of Mathematics

Sector-Specific Revenues General Government Revenues
} | }
Health Share Public Public Expenditure Health
of Public X | Expenditure Share = on Outputs and
Expenditure of GDP Health per Capita Outcomes
1 1 1
Development Assistance Deficit Financing Other
Determinants
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Model Assumptions & Data (2026-2030):

®  Domestic spending in vaccine procurement depends on several important macroeconomic variables:

Nominal GDP growth: Projected to grow from ETB 18.3 trillion in 2026 to ETB 35.4 trillion in 2030 (Data from IMF World Economic
Outlook).

Government expenditures as share of GDP: Projected to grow from 12.6% in 2026 to 13.6% 2030 (Data from IMF World Economic
Outlook).

®  The model also relies on the following assumptions & data:

Government health expenditures (GHE) as share of government expenditures (GGTE): Assumed to grow from 7.4% in 2026 to 7.6% in
2030 (estimates using data from budget documents collected by World Bank staff and IMF Article IV Report on Ethiopia).

Between 2021 and 2025, the five-year average for vaccine commodity expenditures as a share of GHE was 1.35%.

The following scenario for Rl costs, shows the highest ambition scenario with all NVIs (YF, YF campaigns, Men5, RSV) and switches (Hexa,
MR) using the parameters provided by the EPI team. The scenario does not include delivery costs. It reflects Gavi financing of $346 million
between 2026-2030 as expressed in the CVB. Any difference between the cost of Rl and Gavi Financing would require use of GHE.
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Overall Rl vaccine financing need between 2026 and 2030 amount to US$780 million. The Gavi CVB has
allocated US$346 million over the same period. To cover the funding gap, Ethiopia would need to finance
a total of USS434 million in the next five years.

250  Estimated Rl vaccine cost for Ethiopia,
including non-Gavi supported Vx (US$ M) and all new NVIs
and switches

200

179 177
170 $780
150 e ,; $319
127 86 81
100 53
' $115
$346
50
()}
2026 2027 2028 2029 2030

wzz Financing Gap
mmm Ethiopia co-financing with VX/GHE ceiling of 1.35%

Phqros mmm Predicted Gavi support (Million US$)

—e—Total RI vaccine procurement costs Expanded (Million US$)



Let us analyze the implications of the previous slide

® Given the RI costs of the scenario & GAVI's CVB financing, VX/GHE would have to increase from about
1.35% in 2025 to an average of 5.1% for the 2026-2030 period. GHE is only 32% Federal Government and
68% Regional and Woreda Governments and yet the Federal Government pays all VX commodities.
Therefore, the Fed Gov would have to spend somewhere around 15% of its GHE for Vx purchases.

®* The model (following IMF) assumes that GHE will increase significantly in the projected period from $739
million in 2024 to $2.3 billion in 2030 (more than a 3X increase). Is this realistic?

® The increase in GHE derive from also important increases in: (i) tax /GDP (from 8.5% in 2024 to 11.5% in
2030); (ii) corresponding increases in GGTE/GDP (from 12% in 2024 to 13.6% in 2030); and (iii) increase
prioritization by the Government in Health (GHE/GGTE from 5.45% in 2024 to 7.6% in 2030). Are these
improvements realistic?

® Finally, GHE and any increase thereof do not only have to finance VX but many other important health needs.
The Sustainable Health Financing Documents talks about 3 pillars (Exempted Health Services, Public Health
Emergency Management and Equity in Health Service Delivery) requiring additional GHE between $700 &
$900 million every year of the projected period. Therefore, resources in Health overall, and in VX need to be
prioritized,

® Let us review some of these projections for Tax/GDP, GHE/GGTE and the overall Health Financing picture:
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Macroeconomic Framework: Tax Revenue and
Structure

Tax revenues are projected to increase from an average of 6.8 percent of GDP during FY2021/22—-FY2024/25 to 9.8
percent of GDP over FY2025/26—-FY2029/30 reaching 10.4 percent in FY2029/30. While this represents a significant
improvement, Ethiopia would remain among the lowest tax performers in Sub-Saharan Africa, below the 10th percentile of
the regional distribution. Tax/GDP would return to the ratio achieved prior to COVID

Tax revenue (% of GDP) Ethiopia has sustained one of the

E fastest growth rates in Sub-Saharan
Africa over the past two decades,

" yet this growth has not translated
into commensurate revenue
mobilization. The tax system
remains constrained by a narrow
base, pervasive informality,
; fragmented tax mandates, and
administrative inefficiencies.

10

Projected

6
2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30

ce: IMF, Article IV Consultations, Jul
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HEALTH FINANCING SUSTAINABILITY: Government Health Expenditures

(GHE)

Government Health Expenditure ( Real Birr)
100,000 Base year 2021

90,000

80,000

70,000
60,000 Decrease of 23%
50,000
[ . )
40,000
30,000
20,000
10,000

2021/22  2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30
Series1 35,300 30,209 27,206 39,229 58,346 66,800 76,970 84,549 92,773

IMF data indicates that GHE declined by 23% in real terms between FY2020/21
and FY2023/24, falling from Birr 35.3 billion to Birr 27.2 billion in 2021 prices. It is
programmed to increase substantially by 44 % in real terms in FY2024/25 relative to
FY2023/24 and to continue growing rapidly through FY2029/30. Cumulatively, health
spending is projected to grow by 241 % in real terms in the programmed period,
equivalent to an average annual real growth rate of 22.7 %

Pharos

GHE /GDP & GHE /General Gov. Tot. Expend

12 9.0
8.0
1.0
7.0
§0'8 \ 6.0 0\\0/
a 50 &
So06 O
Q 40 O
LU w
=04 30 I
o 0. 0F
2.0
0.2
_ 1.0
Projected
NGB 1 I O P S U
& e Sl & o & Sl & o

—— Health/GDP (%) === Health/Tot exp (%)

GHE spending would rise from 0.5% to 1.0 % of GDP and from 5.5% to 7.6 %
of GGTE. In US$ the increase is from $865 mm in 2023 to $2,326 in 2030.
These projections are highly ambitious and critically dependent on the
successful implementation of the National Medium-Term Revenue Strategy and
the realization of projected revenue gains.
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HEALTH FINANCING SUSTAINABILITY: FINANCING GAPS AND POLICY OPTIONS

The increase in health expenditures and its financing through the earmarked taxes seems to be overly optimistic. The IMF program already
implies an expansion of GHE/GDP from 0.5% in 2023/2024 to 1% in 2029/2030. GHE with the additional expenditures assumed by the

financing gap would increase to 2.3% of GDP. GHE under the National Health Compact would be somewhat in the middle, reaching 1.9% of
GDP in 2029/2030 (almost twice the IMF projection).

GHE (IMF)/GDP (%), (GHE+FIN GAP)/GDP (%), GHE (NAT. HEALTH COMPACT)/GDP (%)

e 2.3 2.3 2.3
/ 2.2

1.0 1.0 1.0
/ / . 1.0

Vv % © o) Q
N & & g & o A & &
,1/0 ,.1'0 ,»0 ,»O ,1/0 ,»0 ,1,0 ,»O ,1/0
— —GHE/GDP (FMI) (%) = = GHE+Fin Gap/GDP (%) NH Compact-Govt/GDP (%)

Sources: IMF Article, Sustainable Health Financing Policy Document

We assume that the additional GHE due to the Financing Gap & under the Nat.Health Compact start
2023/2024

Pharos
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Will the projected increases in GHE be sufficient to finance the
additional expenditures under the Sustainable Health Financing

Document?

Resource GAP Sust Health Fin Doc - IMF Project

2024 2025
GHE Base US$ mm 739 739
GHE IMF 739 757
Addtl IMF - 18
Addtr Req SHF 896 896

Diff Addtl IMF/SHF

Resource GAP Sust Health Fin Doc - Health Fin Compact

2024 2025
GHE Base US$ mm 739 739
GHE NHC US$ mm 1,100 1,550
Addtl NHC 361 811
Addir Req SHF 896 896

PhO.Diff Addtl NHC/SHF
| wrww

2026
739
1,174
435
896

(461)

2026
739
2,000
1,261
896

365

2027
739
1,408
669
896

(227)

2027
739
2,400
1,661
896

765

2028

739

1,700

961

896

65

2028

739

2,800

2,061

896

1,165

2029

739

1,956

1,217

896

321

2029

739

3,550

2,811

896

1,915

2030tot 2026-2030

739

2,243

1,504

896

608 308

2030tot 2026-2030

739

4,300

3,561

896

2,665 6,876



What to watch for

* |s the economy growing as expected?
« |s the Tax/GDP growing at the expected rate?

* |s the MoF giving increase prioritization to health as reflected in the
GHE/GGTE ratio

* Are we using the resources for health effectively and prioritizing based
on technical parameters?
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34



We rank vaccines by cost-effectiveness in Ethiopia’s routine vaccine portfolio by multiplying the full cost to vaccinate an
individual (e.g. 3 doses of Penta) x the number of people needed to vaccinate to avert a death (NNV) to get the cost per
death averted (CDA)

Full cost of vaccination includes:
* Vaccine unit price (The price of RSV is inferred by Pharos at

53.80/dose)
For example: * Cost of delivery (labor, supply chain, service delivery,
capital)
* Cost of devices (syringes, safety boxes)
Antigen VFal::ItI:if\g:ito?'lf* N:::::\;::Z:;‘:/;o 23::;3 (dce;:; Relative CDA * Number of doses required for full vaccination
* Estimated vaccine wastage
Measles dose 1 $2.03 31.54 $63.99 1.00 NNV
Penta $7.64 46.77 $357.30 5.59 » Number needed to vaccinate to avert a death (NNV) come
HepB $1.39 281.70 $390.89 6.11 from the Vaccine Impact Modeling Consortium (VIMC)
* VIMC is comprised of disease-specific experts that estimate
Measles dose 2 $2.03 305.12 $618.49 9.67 . N .
the number of lives saved through vaccination activities.
2026 data * These were tailored by disease experts to be Ethiopia-
*In our model, cost of vaccination can be adjusted specific, except for malaria which is a general estimate for high
based on procurement price projections from 2024-2030 transmission settings.

CDA
* Cost (USS) per death averted (CDA) where
CDA = NNV x Full Cost of Vaccination

Relative CDA
* The relative cost-effectiveness of each antigen compared
to the most cost-effective (MCV1). High relative CDA

Phqros means low cost-effectiveness (e.g.RSV)



Antigen rankings shift when evaluated by cost-effectiveness rather than health impact alone. e.g., Compared to I Preliminary and |
Measles, Malaria vaccination requires ~5% more people vaccinated to avert a death (ranked 5th in health impact), ' confidential I
yet costs “50% more per death averted (ranked 11th in cost-effectiveness).

High to low health impact High to low cost-effectiveness
vaccinate (NNV) averted (CDA)
1 MRdosel 31.13 1.oo>< 1 Measles dose 1 $63.93 1.00
2 Measles dose 1 31.54 1.01 2 MRdosel $84.90 1.33
3 Penta 46.77 1.50 3 Penta $357.30 5.59
4 Hpv 103.78 3.33 4 HepB $390.89 6.11
5 Malaria 150.83 4.84 5 HPV $605.17 9.47
6 Td 272.89 8.77 6 Measles dose 2 $618.49 9.67
7 YF Routine 274.68 8.82 7 Td $706.93 11.06
8  HepB 281.70 9.05 8 MR dose 2 $832.07 13.02
9  Measles dose 2 305.12 9.80 9 YFRoutine $878.12 13.74
10 MR dose 2 305.12 9.80 10 BCG $1,495.30 23.39
11 pcv 346.67 11.14 11 Malaria $3,190.16 49.90
12 BcG 950.59 30.53 12 Rubella $3,391.21 53.05
13  Rota 1365.14 43.85 13 PCV $4,416.18 69.08
14 Men ACYWX 1396.29 44.85 14 Rota $6,247.88 97.73
15 Rubella 2422.29 77.81 15 Men ACYWX $7,715.60 120.69
16 Rsv 5391.79 173.19 16 YF Campaign $13,900.85 217.45
17 YF Campaign 6789.10 218.07 17 RSV $27,241.87 426.14

2026 data



While switching to Measles-Rubella comes at a relatively small cost to the government ($3.4M through 2030), the EPI
program can have a higher health impact by investing this money into expanding Measles vaccine coverage

NOTE: The S760K shown here is based on old Pharos costing estimates, however, the
concept remains the same.

* If Ethiopia switches to MR in 2027, the government co-financing share would increase by $760K just for that year. With this $760K, Ethiopia could
expand coverage of Measles dose 1 vaccination by 10% which would avert ~12,900 additional deaths due to Measles. In comparison, using this
money to buy protection of Rubella would only result in ~“840 additional deaths averted at the current coverage levels. Therefore, using this

money to expand reach of the current Measles program could result in over 15x more lives saved.

Deaths averted = Number needed to vaccinate

Coverage

gotiesn DHS 2024-205 petaCest LRI AT to avert a death (NNV) x # of fully vaccinated
Measles dose 1 51% 64,682 individuals
$2,020,000
Measles dose 2 34% 4,383 >15x the deaths
MR dose 1 51% T 65,525 averted for almost
MR dose 2 34% e 4,383 equal financial
Investments
Increment (MR — Measles) + $760,000 + 842

This accounts for an

additional estimated cost
Antigen Increased Coverage Additional Cost Additional Deaths Averted .
for expanding the

immunization program

Measles dose 1 +10% + $760,000 + 12,884

Pharos



Although MR may not be the most efficient use of marginal funds, the switch still
buys additional lives saved by protecting against Rubella at a reasonable cost.

1. MR provides meaningful health value, even if not the “best buy” in the portfolio. Adding Rubella
protection delivers additional deaths and disability averted at a moderate incremental cost.

2. When we estimate the additional cost compared to the benefit that Rubella adds by switching to
MR, we find that 2 doses of Rubella is about 53x less cost-effective than the 15t dose of Measles.
While expanding Measles dose 1 coverage vyields higher returns per dollar, in practice, reallocating
funds to expand coverage beyond the already projected expansion may require greater focus on
health system strengthening rather than buying more doses of vaccines. Therefore, it may not be a
one-to-one transfer.

3. In comparison, adding protection of Rubella in a combination vaccine allows Ethiopia to more
immediately “buy” lives saved compared to the uncertainty of whether coverage of other vaccines
can feasibly be expanded. And at a very low cost.



The financial impact of switching to Hexavalent grows over time due to annual increases in the co-financing share
after 2030, but the programmatic benefits can be realized during the high subsidy period over the next 5+ years.

Programmatic Benefits
1. Improved IPV coverage

* Hexa could increase full IPV immunization by 43% through
greater reach of Penta platform coverage

 WUENIC 2026: IPV dose 2 coverage (35%) vs. Penta
dose 2 coverage (78%)

2. Fewer injections per visit

* Combines pentavalent (3 doses) and IPV (2 doses) into a
single 3-dose vaccine

* Reduces burden on children, caregivers, and health
workers

3. Potential delivery cost savings

e 2 fewer doses administered means lower cold chain and
transport requirements as well as reduced labor time
from healthcare workers

Financial Implications through 2030

While Ethiopia remains in Initial Self-Financing (ISF)
through 2030, there is no increased financial burden of
switching to Hexa (co-financing remains at $S0.20/dose).

Upon entering Preparatory Transition (PT) in 2030,
Ethiopia’s co-financing share for Hexa would:

* Increase by 15% annually

* Reach a maximum of 80% (~$4.08 per child) by
2045 if Ethiopia remains in PT

For comparison, remaining with Penta and IPV under PT
would equate to approximately $3.72 per child in 2045

This would result in hexavalent costing a bit over $6M
more than Penta + IPV for a single year

However, this cost would be incurred far into the future
and can be budgeted for in the long term.



If Ethiopia were to switch to Hexa and MR (with MR CU Campaign), the govt’s co-financing share only increases by $3.4M,
and Gavi’s share increases by $59M.

Routine immunization costs with Hexa and MR switches,
including total and funding source

USD million
160 - > Totg/ thrGOUih 5280;’\(3’ ~S482M S Total
0 N =
v ¥ Government increase
> Gavi: $398M _
I Government baseline share
“# Gavi increase
122 Il Gavi baseline share
120 - i 2w
+53.4M to Govt
g0 | 8 +$59M to Gavi
Included Vaccines
1. HepB 8. Malaria
40 - 2. HPV 9. BCG
3. IPV 10. BOPV
4. Measles 11. Td
5. PCVi3 12. Hexa (2028)
6. Penta 13. MR (2028)
7. Rota 14. MR campaign
(2028)

Phqros 2026 2027 2028 2029 2030  Label
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