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Vaccine supply VS demand



Why imbalance between supply and demand?

Limited supply

◆ limited global production capacity 
(IPV, Flu (in case of pandemic))

◆ Consolidated vaccine market

◆ Orphan vaccines

◆ Barriers (laws/regulation/licensing/IP 
right/FTA)

◆ High standard required in all vaccine 
development cycle (GCP, GMP)

Increase Demand 

while limited national resources

◆ Pandemic threat, New emerging VPDs

◆ New vaccines are needed (DHF, HIV)

◆ Increase population

◆ Limited resource in developing countries, 
financial gaps in non-GAVI eligible 
countries and GAVI graduated

Ineffective management



Vaccine Introduction to EPI
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Vaccine security

Current vaccines in EPI 
program and vaccines 
for control outbreak

Ensure adequate 
vaccine supply

Effective vaccine 
management

New vaccines/routine 
vaccines in the 

development pipeline

Study and 
select/prioritize 
some vaccines 
that is 
feasible/worth to 
be domestically 
produced.

▪ Regional pool 
procurement

▪ Multiyear 
tender

▪ AMC
▪ Strategic 

purchasing

• Promote 
vaccine R&D 
and 
production

• Strengthening 
NRA

Procurement Development

Stockpiling

Long term

Flu, HIV, 
Dengue



Procurement cycle

Identify 
needs

Select prequalified 
vaccines/ suppliers

Develop 
specifications

Establish criteria

Select a 
procurement 

method

Prepare for 
bidding and 
evaluation

Solicit and 
receive offers

Evaluate and 
adjudicate bidsSelect and awardCreate a contract

Monitor and report 
performance





Health economics to inform 
vaccine introduction, product 
selection, and procurement
Clint Pecenka, PhD

Director of Health Economics and Outcomes Research
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September 12, 2019

Yangon, Myanmar

Ph
ot

o:
 P

AT
H

/T
he

tH
to

o



1 Effective vaccine decision-making: Overview

2

3

4

Conclusion

Examples from the literature

What is health economics?

How can health economics inform vaccine decision-making?

5



10 CENTER FOR VACCINE INNOVATION & ACCESS

Effective vaccine decision-making helps ensure:

• Selection and design of interventions that meet public health needs.
• Use of effective, safe, high-quality products.
• Successful programmatic implementation.
• Long-term supply security.
• Affordable prices.
• Program sustainability.
• Optimal use of resources.
• ….
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Effective vaccine decision-making

• Is a multicomponent process that includes health economics.
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What is health economics?

• Health economics is a tool to inform decision-making.

• Because not all choices are this easy:



14 CENTER FOR VACCINE INNOVATION & ACCESS

Why health economics?

• Health economics is the comparative analysis of alternative courses of action in terms of 
both their costs and consequences:

• Consequences are the outcomes or effects of the intervention or treatment.
• Costs are the resources used to achieve those consequences.

• Health economics is a way to systematically compare options.

Better question: How can health economics inform decision-making for vaccine introduction, 
product selection, and procurement? 
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Health economics informs key questions like:

• Should we introduce a new vaccine?
o Is it impactful and a good use of resources?

• Which vaccine product should we choose?
o Is vaccine X less costly than vaccine Y?

• Is the preferred vaccine available?
• Is the preferred vaccine affordable and sustainable?
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Should we introduce a new vaccine?

• Is the vaccine impactful?
o Rotavirus vaccination could avert 

more than 95,000 cases, 
270 deaths, and US$2.4 million 
in health care costs.

• Is the vaccine a good use of resources?
o Rotavirus vaccination is likely to be highly cost-effective.

✓

✓



19 CENTER FOR VACCINE INNOVATION & ACCESS

Which vaccine should we use?

• Is vaccine X less costly than vaccine Y?
o Vaccine X was uniformly less costly across the three countries examined.

✓
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Is the vaccine available?

• Recently seen in the news:
✓ “Vaccine options expand with new WHO prequalification of vaccine from India.”
X “Manufacturer pulls out of agreement to provide life-saving vaccine to millions of 

kids.”

• Not really a health economics question, but an essential question when choosing to 
introduce and selecting products:

o Is the preferred product available now? Later? When?
o Health economics can inform the decision to wait or to choose an alternative product 

now. 
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Is the vaccine affordable and sustainable?

• Is the vaccine affordable and sustainable?

• The net cost of the rotavirus vaccine 
program is approximately 1.5% of 
EPI program expenditure.

• How do vaccine costs change over time?

• The average annual cost of the rotavirus
vaccine program represents 2.8% of the 
total immunization program cost.

✓

✓



1 Effective vaccine decision-making: Overview

2

3

4

Conclusion

Examples from the literature

What is health economics?

How can health economics inform vaccine decision-making?

5



23 CENTER FOR VACCINE INNOVATION & ACCESS

Conclusion

• Effective vaccine-decision making for introduction, product selection, and procurement 
relies on many tools and methodologies, including health economics.

• Health economics is one tool to help inform decision-making.

• Health economics is well suited to inform questions of vaccine impact, cost 
effectiveness, cost, affordability, and sustainability.
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Thank you!

For more 
information, 
contact:
Clint Pecenka

cpecenka@path.org
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Aligning decision 

making with vaccine 

procurement

Presenter: Aurelia Gasca, 
Contracts Manager UNICEF Supply Division © UNICEF/UN074431

VPPEF 

Yangon, Myanmar
12-13 September 2019



UNICEF works in 190 countries and territories to 
save children's lives, to defend their rights, and to 
help them fulfil their potential, from early childhood 

through adolescence.
UNICEF works for every child, everywhere!

UNICEF | for every child



Vaccine Security - UNICEF Focus - for Every Child

Vaccine Security = sustained & uninterrupted supply of affordable
vaccines of assured quality = For Every Child!

Available funding Appropriate contractingAccurate forecasting

UNICEF | for every child



Vaccine Decision        → Vaccine Procurement

Demographics

Population dynamics and growth, birth cohort

Epidemiology

Based on the epidemiological data and evidence UNICEF | for every child

→

→

Forecasting & Planning

Strengthen countries capacity in long-
term demand forecasting

Product presentation, buffer and circulated strain

Procurement Approach



Vaccine Decision        → Vaccine Procurement

UNICEF | for every child

→

→

Regulatory requirements

Regulatory and legislative environment

Governance & Oversight

National structures & decision making process

WHO PQ products and market authorisation

Import requirements

Guiding Procurement Principles

NITAG, multi-year commitment 



Development of tender document: 
Guiding Procurement Principles

• Fairness, integrity and transparency through competition
• Clear & appropriate regulations/rules applied to all suppliers, fair process, equal treatment of 

suppliers, transparent system

• Minimise/Avoid specific labelling requirements, testing requirements, agents in country, etc that 
may incur premiums to the price

• Economy to minimize cost and effectiveness to meet end-user interest
• Meet requirement in terms of quantity, quality, timeliness at the right place. 
• Delivery costs including cold chain capacity/requirements, training of HCWs

• Best value for money
• Consider the optimum combination of factors in meeting the end user needs

UNICEF | for every child



Strategic Procurement → Vaccine Security

Budgeting and financing

Dedicated budget line, 
optimize financing and 
payment terms to meet 

vaccine market dynamics

Strengthen countries 
capacity in long-term 
demand forecasting

Forecasting & 
planningMarket knowledge

Research vaccine market , 
demand and supply side

Flexibility in tendering and 
innovative contracting 

approaches (LTA)

Tender & contracting

UNICEF | for every child



UNICEF’s tender and contracting approach: 
Making procurement strategic (1)

1. Planning and development of procurement strategy

• Focus on Vaccine Security

• sustained, uninterrupted supply of affordable, vaccines of assured quality

• Product-specific procurement strategies

• based on analysis and experience

• Informed by industry and partner consultations and alignment of objectives

2. Competitive tender process

• RFPs for strategic products

• Flexibility for manufacturers to shape the offer to highlight how they can bring best value

• Multi-year tender & award period 

• Provides planning horizon and more certainty to manufacturers 

• Wide invitee-list

• All manufacturers are invited to participate (incl. pipeline) UNICEF | for every child



UNICEF’s tender and contracting approach: 
Making procurement strategic (2)

3. Awards/Contracts

• LTA – ‘good faith’ framework agreements: 

• Based on good will from accurate forecasts, but ‘treated’ as contracts

• To achieve exceptional results exceptional contracts have been awarded (e.g., firm or pre-
paid contracts)

• Review with a Procurement Reference Group (GAVI-supported vaccines) or other confidential 
partner consultation (e.g. GPEI)

• Multiple suppliers awarded per product

• Pipeline assessed in award recommendation, and informs award strategy to incentivize 
continued market development

UNICEF | for every child
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Strategic procurement of vaccine in support to 
UHC: lesson learnt from Thailand

Mr. Tanapat Laowahutanon (2)

Mr. Kanitsak Chantrapipat(1)

Ms. Jarawee Rattanayot(1)

Ms. Somruethai Supungul (2)

Mrs. Orathai Suwaranrak(2)

38
(1) Bureau of Primary care management,  (2) Bureau of Medicines  and Medical instrument Management
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1. Procurement cycle
1) Review medicine selection
2) Specify quality standards
3) Determines quantities needed
4) Reconcile needs and funds

2. Outputs/Outcomes

3. Challenges
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Vaccine from 

Abroad

Airport

GPO 
warehouse

Contraction unit 

of provider 

(Rural Hospital)

Primary Care Unit

GPO, TRCS

Vaccine delivery system



Procurement cycle

Ref: WHO managing procurement 
http://apps.who.int/medicinedocs/documents/s19595en/s19595en.pdf

Review 
medicine 
selection

Determines 
quantities 

needed

Specify 
quality 

standards

Reconcile 
needs and 

funds

Choose 
procurement 

method

Locate and 
select 

suppliers

Specify 
contract 

terms

Monitor 
order 
status

Receive 
and check 
medicines

Make 
payment

Distribute 
medicines

Collect 
consumption 
information

Mobilize 
procurement 

team

Start

1. Availability
2. Quality
3. Access to medicine
4. Affordability
5. Transparency
6. Better health

Goals
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Review medicine selection: Selection Process of
Thai National List of Essential Medicines (NLEM)

Concept of NLEM
Covers drugs needed for protection &  treatment of health 
problems of Thai people at essential level in an economic & cost-
effective manner (Effective list) 

Selection criteria 
1. Efficacy ,Effectiveness, Safety,Health need ,Compliance 
2. Efficiency : cost effectiveness
3. Budget impact (Affordability) 



Review medicine selection: Selection Process of
Thai National List of Essential Medicines (NLEM)

The 23 National Expert Panels 
for each drug group

select and propose a draft of NLEM

The Screening Working Group 
coordinate from 23 working groups
cost-effectiveness, equity, national 

affordability.

Subcommittee for NLEM 
select NLEM. 

Make final decision

The Health Economic 
Working Group (HTA)

Price negotiation
working Group

Vaccine procurement by NHSO 



Age Vaccinations

Newborn BCG, HB1

1 month HB2 (Babies born to mothers with positive HBsAg ) 

2 months DTP-HB-Hib1, OPV1

4 months DTP-HB2-Hib, OPV2, IPV1

6 months DTP-HB3-Hib, OPV3

9 months MMR1

1 year JE1

1 yr 6 months DTP4, OPV4

2 yr 6 months JE2 , MMR2

1 years DTP5, OPV5

2, 4, 6 months Rota vaccine (start in 2020)

School-based: grade 1 MMR, HB, LAJE, IPV, dT, OPV, BCG  (student who have not been vaccinated)

School-based: grade 5 HPV1, HPV2

School-based: grade 6 dT

The National Immunization program for Thai children in Thailand



Comparison of estimated budget for vaccines 
procurement  before and after negotiation 

by Subcommittee  NLEM 

Year Vaccine 
lists

Before negotiation 
(million $)

After negotiation 
(million $)

% 
Reduce

2018 A,B 76.39 15.85 79.26



Specify quality standards

1. Vaccine specification

2. Sources of specification

1) Pharmacopeia:  USP, BP, European Pharmacopeia

2) ACIP-Advisory Committee on Immunization Practice

3) Ministry of Public Health

• Thai FDA,

• Department of Medical Sciences 

• Department of Disease Control

3. Post marketing surveillance for product analysis.: WHO report 

All vaccine distributed in Thai had to got lot released certification from Department of Medical Sciences 



Determines quantities needed

1. Estimation method(1): 
1) Estimates based upon target population
2) Estimates based upon previous consumption

2. Reconcile these 2 methods

3. Confirm with suppliers

Reference: 1 Vaccine forecasting and needs estimation

https://www.who.int/immunization/programmes_systems/supply_chain/resources/tools/en/index3.html

https://www.who.int/immunization/programmes_systems/supply_chain/resources/tools/en/index3.html


Estimates based 
upon previous 
consumption: 

Web-based 
application “VMI”



Estimates based upon previous consumption: 
Web-based application “VMI”



Sources: Vaccine procurement plan, NHSO



Reconcile needs and funds

Budgets Unit priceQuantities= x

Inadequate 
budgets 

Reviewed 
quantities

Price 
negotiation (1)

1. Reduce stockpile at 
central warehouse 
and hospital

2. Control wastage 
rate

3. Medical audit 

Policies: Volume agreement, NLEM 51

1. Regulation of mark-ups
2. Tax exemptions/reductions
3. Cost-plus pricing formulae
4. External/Internal reference pricing
5. Generic medicines use/Second 

sources
6. Health technology assessment

(1)! WHO GUIDELINE ON COUNTRY PHARMACEUTICAL PRICING POLICIES: 
http://apps.who.int/medicinedocs/documents/s21016en/s21016en.pdf

http://apps.who.int/medicinedocs/documents/s21016en/s21016en.pdf


Outputs: Available

Fiscal 
year

Vaccine list Detail

2010-
2011

JE vaccine mouse 
brain

Production interruption

2015 MMR vaccine World wide shortage

2017 HPV Highly demand in worldwide

2018 HPV, MMR • HPV: Highly demand in world wide
• MMR: World wild shortage

2019 HPV, MMR • HPV: Highly demand in world wide
• MMR: World wild shortage



Outputs: Vaccination coverage in children 
age < 5 years in Thailand: compare by fiscal year

National Immunization Program, Thailand, DDC ม53

Vaccine 1999 2003 2008 2013 2018

BCG 98 99 99.9 100 100
HB1 - - 98.3 99.9 100

DTP3 97 98 98.7 99.4 99.8
OPV3 97 98 98.7 99.4 99.8
HB3 95 96 98.4 99.4 99.8

IPV - - - - 95.6
M/MMR1 94 96 98.1 98.7 99.8

JE1 84 87 94.6 96.1 98.6
DTP4 90 93 96.5 97.8 99.4
JE2 - 62 89.3 91.9 95.1

MMR2 - - 91.2 95.3 96.5
DTP5 - 54 79.4 90.3 95.5
HPV - - - - 98.1
dT - - 94.1 96.9 96.1



Challenges
1. International strategic partnership to procure vaccine:

1) Pooled procurement

2) Price negotiations

3) Vaccine quality

2. Vaccine security

1) Multiyear contracts and pooled procurement

2) Local producers

3. Vaccine shortage management 

1) Report vaccine shortage situation

2) Establish a way to manage vaccine stockpiles during shortages at 
the hospital level
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