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a b s t r a c t

Gavi, the Vaccine Alliance, supports immunisation programmes in eligible countries to reach children
with lifesaving vaccines. Dramatic improvement in the scale and performance of current cold chain sys-
tems is required to extend the reach of immunisation services - especially for children living in remote
locations - to advance progress towards full vaccine coverage. Achieving these improvements will require
a healthier market for cold chain equipment where the products meet user needs, are sustainably priced,
and are available in sufficient quantities to meet demand. Yet evidence suggests that the cold chain mar-
ket has suffered from several failures including limited demand visibility, fragmented procurement, and
insufficient information exchange between manufacturers and buyers on needs and equipment perfor-
mance. One of Gavi’s strategic goals is to shape markets for vaccines and other immunisation products,
including cold chain equipment and in 2015, Gavi created a new mechanism – the Cold Chain Equipment
(CCE) Optimisation Platform - to strengthen country cold chain systems by offering financial support and
incentives for higher performing CCE. The main objective of the CCE Platform is to get more equipment
that is efficient, sustainable, and better performing deployed to every health facility where it is required
at an affordable price. To achieve these objectives, Gavi is putting in place tested market shaping
approaches and tools adapted for the CCE market: the development of market strategies or ‘roadmaps’;
improvement of product performance through the development of target product profiles (TPPs); strate-
gic engagement with CCE manufacturers and countries to enhance information sharing; and tailoring
procurement tactics to the CCE market. These approaches and tools will allow for increased demand
and supply of higher-performing, cost-effective and quality products. By strengthening immunisation
systems with improved cold chain equipment, Gavi countries can begin to address the underlying prob-
lems limiting vaccine availability and improve the coverage and equity of vaccines.
� 2017 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

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

Strong and efficient supply chains – equipped with reliable cold
chain equipment (CCE) – are vital to reach children with lifesaving
vaccines that protect them against deadly diseases, such as teta-
nus, hepatitis B, polio, and measles. To ensure that vaccines are
widely available to children and potent throughout the entire sup-
ply chain, each country’s immunisation programme needs access
to high-performing and well-maintained cold chain equipment,
such as refrigerators and cold boxes. The reality today is that cold
chain quality and reach is limited. This is driven by, among other
factors, funding constraints, issues in installation and maintenance,
and market failures, such as insufficient demand visibility, frag-
mented procurement, and insufficient information exchange
between manufacturers and purchasers. Gavi, the Vaccine Alliance,
with analytical support from McKinsey & Company, has estimated
the effectiveness of vaccine supply chains across countries eligible
for Gavi support.2 It has found that 20% of targeted health facilities
in Gavi-supported countries still lack cold chain devices, and there-
fore immunisation services may not be offered regularly or on a pre-
dictable schedule. Where cold chain does exist, it is often unreliable
in performance and expensive to operate. Moreover, as illustrated in
Fig. 1, across facilities with cold chain equipment, up to 20% of
installed devices are broken and over 50% of the equipment is
poor-performing or older generation,3 which increases the risk of
exposing vaccines to temperature excursions and often imposes
higher operating and wastage costs.

Dramatic improvements in the scale and performance of cur-
rent cold chain systems is required to extend the reach of immuni-
sation services, especially for children living in remote locations,
and to advance progress towards full vaccine coverage. Achieving
these improvements will require a healthier market for cold chain
equipment – where the products meet user needs, are sustainably
priced, and are available in sufficient quantities to meet demand. In
2015, the Cold Chain Equipment Optimisation Platform was
designed and launched to provide an opportunity for countries
and manufacturers to work together to improve the vaccine cold
chain. The aspiration of the Platform is to equip up to 90,000 facil-
ities with upgraded CCE and extend CCE to 45,000 currently
unequipped facilities over the next 5–7 years.4 This strengthening
of the cold chain in Gavi countries will contribute to increasing vac-
cine coverage for some of the world’s hardest to reach populations.
2. Market shaping for cold chain equipment

One of Gavi’s four strategic goals is to shapemarkets for vaccines
and other immunisation products, including cold chain equipment.
Over the past several years, Gavi5 has analysed the CCE market6 and
2 Estimation for the fifty-five countries supported by the CCE Optimisation
latform (excluding India)
3 Poor-performing or older generation equipment includes, for example, absorption
frigerators and solar refrigerators with battery. This categorisation also includes
omestic refrigerators and equipment that is not user-independent (‘‘Grade A”) freeze
rotected to prevent freezing of vaccines.
4 Estimations for 55 countries eligible for Platform funding (excluding India)
5 With support from McKinsey & Company
6 Including interviews with country decision makers, manufacturers and imple-
entation partners
its assessment to date suggests that the cold chainmarket has suffered
from several failures. These include very limited demand visibility,
fragmented procurement, and insufficient information exchange
between manufacturers and buyers on needs and performance feed-
back. These market conditions can make production planning and
inventory management unpredictable resulting in higher costs and
prices. From the perspective of a buyer, i.e., a country, new innovation
and improvements in pricingmight not be visible or well understood.
As a result, buyers often have tomake decisionswith insufficient and/
or outdated information.

3. Setting market shaping goals

The Cold Chain Equipment (CCE) Optimisation Platform is
intended to strengthen country cold chain systems by offering
financial support and incentives for adopting and maintaining
higher-performing CCE. The main objective of the CCE Platform is
for every vaccination facility to be equipped with efficient, sustain-
able, reliable, and affordable equipment. The Vaccine Alliance will
achieve this by:

� Incentivising manufacturers to accelerate innovation, by align-
ing technology requirements in line with the World Health
Organisation (WHO) Performance Quality Safety (PQS) target
product profiles (TPPs)

� Stimulating demand by increasing and pooling resources for
CCE procurement

� Providing greater visibility on supply and demand to allow sup-
pliers to plan production and give country decision-makers bet-
ter information so that they can make more informed
equipment choices.

To address the unique needs of the CCE market Gavi aims to:

� Stimulate demand and supply of higher-performing, cost-
effective and quality products that meet specific technology
requirements of Gavi-supported countries by increasing demand
visibility, improving information exchange between manufac-
turers and buyers, financially supporting equipment that meets
Gavi’s requirements, and including focus on the total cost of
ownership, which considers the costs over the lifetime of the
device, including capital expenses (e.g. procurement price) plus
operating expenses including maintenance and energy costs.

� Minimise costs of devices and services by implementing
tailored procurement approaches, using financing levers to
de-risk manufacturer production planning, improving price
transparency and strengthening the installation and mainte-
nance procedures.

� Promote continuous innovation by leveraging country and
partner (e.g. UNICEF, WHO, PATH, CHAI) feedback mechanisms
to share user needs with manufacturers and WHO Performance
Quality Safety (PQS) through a continuous ‘feedback loop’.

4. Market shaping approaches and tools

To achieve these objectives and improve the efficiency and sus-
tainability of supply chains, the Vaccine Alliance is putting in place
five key market shaping approaches and tools for CCE. While these
www.manaraa.com



Fig. 1. Current status of CCE in Gavi countries.

Fig. 2. Improved CCE contributes to coverage and equity of vaccines.

7 e.g. WHO, UNICEF, CHAI, PATH
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interventions and tools build on the ones deployed in the vaccines
market and have similar strategic objectives around supply, cost
and innovation, they are tailored to address the specific issues of
the CCE market:

4.1. CCE market strategies (‘roadmaps’)

Gavi develops long-term market strategies for CCE describing
the supply and demand context including demand scenarios, sup-
ply dynamics and future entrants, suitability of existing CCE, and
assessment of pricing and costs of production and commissioning.
Based on the landscape analysis, the roadmaps then prioritise the
market shaping objectives for each device type, set target out-
comes, and formulate an action plan to achieve the target out-
comes leveraging the expertise of Gavi partners. In 2016, the first
CCE roadmap was drafted for ice-lined refrigerators (ILRs) and
solar-direct drive (SDD) refrigerators as these comprise the major-
ity of anticipated procurement from 2016 to 2020.

4.2. Target product profiles

Since 2014, target product profiles (TPPs) have been used to
propose modifications designed to improve performance and bet-
ter meet users’ needs. Based on these profiles, WHO Performance
Quality Safety (PQS) specifications and verification protocols are
revised through an iterative process involving PQS, manufacturers
and partners, ultimately resulting in products with improved over-
all performance. Co-investment from Gavi through the Platform is
only available for devices meeting future TPPs. By funding only
these specific types of devices, Gavi accelerates the speed of devel-
opment and adoption of specific technical requirements designed
to improve equipment reliability and vaccine storage conditions,
including:

� User-independent (‘‘Grade A”) freeze protection to prevent
freezing of vaccines.

� Extended operating temperature range to ensure the equipment
operates correctly in settings of wide ranges in ambient
temperature.

� Temperature monitoring and logging to assure better tempera-
ture control of vaccines and CCE performance.

� Voltage regulation (for on-grid devices only) to protect equip-
ment from electrical damage.

Fig. 2 describes the relationship between the Platform-
supported CCE and improved immunisation coverage and equity.

Gavi leverages the CCE Platform’s monitoring and evaluation
framework to enable a ‘feedback loop’ that allows Gavi to shape
the future CCE market place by communicating unmet user needs
from experience gained from field deployment. As CCE field expe-
rience is gained, amendments and additions to the current specifi-
cations are made by the WHO PQS with input from Gavi partners.7
www.manaraa.com
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4.3. Manufacturer engagement

Manufacturers can work with Gavi and benefit in three ways.
First, Gavi helps improve demand visibility for manufacturers.

CCE market shaping places a high priority on the creation and dis-
semination of timely, transparent and accurate information about
expected demand. In the future, two types of forecasts will be
developed: the short-term forecast owned and maintained by UNI-
CEF – the first forecast potentially being communicated in 2016 –
and the longer-term strategic forecast developed by the Gavi Sec-
retariat in collaboration with PATH. This increased information
transparency is critical for manufacturers’ to understand growth
expectations and desired products to plan production.

These global forecasts will be communicated to manufacturers
during industry consultations organised by UNICEF. Communica-
tion of demand forecast information will complement existing
tools used by partners to share information on the state of product
markets and key market drivers (e.g. ‘‘Market Notes” disseminated
by UNICEF).

Second, by providing country grants, Gavi increases the security
of demand for manufacturers and provides a mechanism to accel-
erate the uptake of new technology. This model also removes risks
for CCE manufacturers because the Platform represents an assured
funding source for new equipment meeting TPPs. Gavi also lever-
ages the Platform to reduce funding fragmentation in the CCE mar-
ket by providing a mechanism for donors to consolidate funding
through the Platform. This pooled investment creates a larger,
more predictable market for manufacturers, enabling manufactur-
ers to better plan their production and capture scale economies.

Finally, in specific cases where supply is limited or unavailable
in certain product segments, Gavi partners may use ”push” funding
direct to innovators and manufacturers to accelerate product
development. Through its partner coordination mechanism, Gavi
leverages financial and/or in-kind support provided by partners
to suppliers that help meet the CCE market shaping objectives
and achieve a healthy market outcome. Initiatives supported by
partners such as CHAI, PATH and the BMGF include R&D ‘grants’
to new entrants, technical assistance to positively influence a sup-
plier’s role in the market, and support in the development of tech-
nologies to meet the needs of the desired market.
9

4.4. Country engagement

Financial incentives offered to countries through the CCE Opti-
misation Platform are designed to encourage the transition to more
reliable and efficient devices that meet product performance
requirements. Incentives rely principally on providing grants to
countries applying to the Platform. The grants cover not only the
purchase cost of the product but also the cost of delivery, installa-
tion, and end-user training of the CCE at point of use (referred to as
the service bundle).

In addition, Gavi will provide technical assistance (e.g. a CCE
Technology Guide8 and a comprehensive technical assistance pack-
age on all CCE management components) to increase country aware-
ness of existing devices, their performance and their total cost of
ownership (TCO). This information will be key to help a country con-
sider factors beyond the initial purchase price, such as operational
expenses including the cost of spare parts, energy, maintenance
and repairs for an expected lifetime of ten years. Lower operating
costs off-set higher upfront costs and thus lowers the overall cost
burden on countries. For example, a solar direct drive refrigerator,
though more expensive to buy than an absorption refrigerator,
8 http://www.gavi.org/library/publications/gavi/cold-chain-equipment-technol-
ogy-guide/
may offer a TCO of up to 40% lower than absorption. By supporting
CCE with lower TCO, systems become more sustainable and equip-
ment downtime is indirectly reduced as these operational costs tend
to be financed – often with difficulty – by health facilities or districts.
Considering TCO savings for all units forecasted to be purchased by
Gavi in the next 5–7 years, an estimated US$ 54 million in savings
would result from investing in optimal technology. Through this ele-
ment, the CCE market shaping aims to address country-level
resource allocation barriers that ultimately limit capital investments
in innovative, higher-performing technologies and the resources
needed to properly install and use equipment at service points.

4.5. Tailored procurement for CCE markets

Gavi uses procurement tools to achieve two outcomes: (1)
obtain competitive and sustainable prices; (2) improve supplier
and product performance. This may include tools used by UNICEF
to achieve savings in CCE procurement across Platform-eligible
countries and beyond. Examples of procurement tools include vol-
ume pooling, adapted payment terms, clean-sheet cost analysis
and bundled negotiations of devices and services. These tools,
among others, are detailed in the UNICEF procurement strategies.

5. Expected outcomes of market shaping activities

The CCE market presents an important opportunity for continu-
ously innovating high-performing, cost-effective and quality prod-
ucts. Gavi seeks to achieve three key outcomes from its CCE market
shaping activities:

(1) Accelerated development, supply and uptake of CCE that
meets the specific technology requirements and user charac-
teristics of the target CCE market. CCE market shaping will
promote the production and availability of more reliable,
high-performing equipment that is of adequate size and vol-
ume, that operates across a spectrum of reliable electrical
grid to no electrical grid access,9 and functions reliably while
reducing the burden of operation, management, and mainte-
nance placed on the health facility and broader health system.

(2) Improved CCE management. By applying conditionalities
to CCE funding and potentially instituting performance
incentives whereby countries must demonstrate their ability
to properly maintain and keep devices functional, the Plat-
form will improve CCE management. The Platform also
makes manufacturers accountable for a service bundle
including delivery, installation and end-user training to
ensure high quality execution. By providing funding for this
service bundle Gavi is incentivising the creation of a market-
place for maintenance providers. This may be an important
undertaking in order to assure that installed equipment is
well managed and maintained over its lifetime. A mecha-
nism could be created to aggregate maintenance providers,
connect them with users, and provide a forum for users to
share experiences with providers. This could create a more
robust ‘‘maintenance market” that matches maintenance
demand and supply while also creating more visibility and
competition in the maintenance provision market.

(3) Reduced vaccine wastage. The Platform will minimise vac-
cine wastage and maintain optimal vaccine potency and
availability. Even a 1% reduction in vaccine wastage would
result in an estimated US $50 million in savings by 2020.
www.manaraa.com

The following CCE is included: solar direct drive (SDD) refrigerators and/or
freezers without ancillary battery, ice-lined refrigerators (ILRs) and/or freezers, long-
term passive devices, cold boxes, vaccine carriers, and temperature monitoring
devices including 30-day loggers and/or remote technologies.
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6. Conclusion

Gavi’s Cold Chain Equipment Optimisation Platform and market
shaping activities represent an important opportunity to stimulate
supply and demand for higher-performing, cost-effective and qual-
ity products. These activities will contribute to the minimization of
costs of devices and services as well as the promotion of continu-
ous innovation as countries and partners provide feedback on the
performance of CCE. Moreover, by supporting both cold chain
expansion and upgrade, Gavi enables countries to address multiple
underlying problems limiting vaccine availability and potency,
moving towards sustainable and equitable immunisation coverage.
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