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Multiplicity in public health supply systems: a learning
agenda
Alan Bornbusch,a James Batesb

Supply chain integration—merging products for health programs into a single supply chain—tends to be
the dominant model in health sector reform. However, multiplicity in a supply system may be justified as a
risk management strategy that can better ensure product availability, advance specific health program
objectives, and increase efficiency.

C onventional wisdom in health sector reform tends
to favor supply chain integration—merging

supply chain functionalities, such as distribution,
across different health programs—to improve effi-
ciency and health systems overall. Supply chain
research and application in the commercial sector,
however, point toward multiplicity in supply sys-
tems—that is, structuring a supply system to take
advantage of multiple supply chains or supply chain
segments to reduce risk and maintain supply.

We explore the role that multiplicity has played
historically in public health supply systems and
consider recent examples where multiplicity has been
introduced to reduce risk and improve system perfor-
mance. The limited, but suggestive, evidence from
public health supply systems thus far, combined with
recent methodological advances, point to the need and
opportunity for further inquiry into the case for
multiplicity in public health supply systems in low-
and middle-income countries.

THE CENTRAL MEDICAL STORE MODEL

In Africa, Asia, and Latin America, the ‘‘central medical
store’’ (CMS) supply chain model dominates in
public-sector health programs—a model that is both
administratively and physically centralized. Procurement
typically takes place at the national level; most stock
enters distribution through a centrally located warehouse
in the capital city; and a public-sector entity implements
(or at least oversees) distribution.

CMSs have long been perceived to be burdened
with the inefficiencies and shortcomings widely
associated with monopolistic systems, and sometimes
are even described as ‘‘monopolies.’’ The term is not
inappropriate. In most cases, CMSs have handled a
predominate share of supplies distributed within the
public sector. More importantly, their roles have often
been protected by law, and they usually have not been
threatened with losing their business to more efficient
systems.1–5

THE ALTERNATIVE MODEL OF MULTIPLICITY

Rarely, however, are CMSs true monopolies, as they
almost always operate in the company of other supply
chains. A hybrid state often prevails, more appro-
priately characterized as a supply network or system.

Indeed, ministries and donors have introduced
alternative supply chains or supply chain segments
since the earliest days of development assistance,
including:

N Donor-managed procurement and distribution to
countries

N Nongovernmental organizations (NGOs) taking on
procurement and distribution responsibilities

N ‘‘Vertical’’ supply chains serving the distribution
needs of specific health programs

N Country governments purchasing services from
private logistics providers on a routine basis

Considering this history, 3 principal motives
emerge for moving outside routine CMS operations
and toward multiplicity:

1. Situation-specific problem solving

2. Advancement of priority health program objectives
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3. Pursuit of efficiency through options-build-
ing

We explore these motives further in the 3
mini-case studies that follow. All 3 motives
represent forms of risk management,* whether it
be managing the risk of non-availability of
essential products; inability to provide priority
health services; or higher than necessary acquisi-
tion and operating costs.

Many of these risks and the approaches taken
to manage them resemble those studied in
supply chain research and applied in commercial
sector practice. Indeed, multiplicity, including
managing multiple supplier pipelines or seg-
menting supply chains, is an established risk
management approach in commercial supply
systems.7–10 (Supply chain segmentation is one
way to organize a supply system into specialized
supply chains or supply chain segments that are
tailored to groups of products that share certain
characteristics, such as demand patterns.11–13)

Uganda: Situational Problem Solving
Situation-specific problem solving in supply
chain management can be thought of as activ-
ities (for example, procurement, storage, and
transport) that are deployed in an ad hoc manner
to respond to events, such as disease outbreaks,
natural disasters, or management of a donor-
required competitive bidding process. Ad hoc
solutions are also sometimes needed to address
more general supply chain breakdowns that
threaten supply shortages. The solution to an
immediate problem can prove valuable in more
than just the short term, revealing opportunities
for overall improvement in a supply system. A
case in point comes from Uganda.

In early 2010, demand for family planning
supplies managed by the public sector’s National
Medical Stores (NMSs) rapidly increased.
Simultaneously, policy changes and a significant
gap in funding for commodities made it more
difficult for NGOs and faith-based organizations
(FBOs) to obtain supplies from the public sector.
This led to widespread contraceptive stockouts at
private-sector community-based facilities.

In response, a new supply chain was created,
managed by a local social marketing organiza-
tion. Members of the Uganda Family Planning
Coalition, formed by Uganda’s leading family
planning providers in response to the crisis, were
the first to receive supplies through this channel.
The channel has since grown into a supply chain
used by the government and donors to deliver
reproductive health commodities to NGOs, FBOs,
and small for-profit providers (with an expected
value of US$20 million for 2013–2014). The
creation of a supply chain to serve private-sector
providers alongside the NMS-managed system
marks an important step forward in increasing
access to contraceptives in Uganda (personal
communication with Linda Cahaelen, Senior
Technical Advisor, USAID, 2012).

Bangladesh: Advancing Priority Program
Objectives
In some places, donor and country partners set
up program-specific supply chains that operate
alongside the CMS system to advance certain
priority health program objectives. Family plan-
ning, immunization, malaria, and tuberculosis
are among the best known. These so-called
vertical supply chains are often judged in health
reform circles as inefficient and counterproduc-
tive in strengthening a more integrated CMS. In
most cases, their good track record suggests a
more complicated picture.

Although concern about financial sustain-
ability is valid, critics of vertical supply chains
tend to overlook the health program growth and
public health impacts of these systems. Consider
Bangladesh, where use of modern contraception
has grown nearly 10-fold from 1975 to the
present. Investments in supply chains dedicated
largely to family planning products in the public
and private (social marketing) sectors are widely
credited to the phenomenal success of family
planning programs in Bangladesh.14–15 Indeed,
several multiplicities have operated:

N Within the public sector, two separate supply
chains, with similar functional capabilities
but applied to different products, operate—
one mostly for family planning products and
the second for other essential medicines.

N The public sector and social marketing supply
chains for family planning have at times
functioned as if parts of a coordinated
system, exchanging products when one or
the other experiences shortages.

Supply chain
investments for
contraceptives
have contributed
to the success of
the Bangladesh
family planning
program.

3 key advantages
of multiplicity in
supply chains:
ensuring product
availability,
advancing priority
health objectives,
and greater effi-
ciency.

* Risk management in the supply chain context is the
implementation of strategies (of which multiplicity is one) to
manage risks along the supply chain (such as a procurement delay,
a distributor going out of business, or security threats) based on
continuous assessment and with the objective of reducing
vulnerability and ensuring continuity of supply to the end
customer.6
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N The public sector has employed multiple
distribution options, contracting with com-
mercial carriers to cover parts of the country.

By ensuring a reliable supply of contraceptive
products, these supply chains have helped to
engender a public expectation of and demand for
widespread family planning services—an impor-
tant ingredient to the long-term sustainability of
family planning in Bangladesh.

Chile: Building Options
Between 1970 and 2010, the CMS in Chile
known as CENABAST (Central de
Abastecimiento) provided procurement and dis-
tribution services for all essential health com-
modities to 26 regional health authorities.16 In
the early 2000s, Chile decentralized its health
management system. The government gave
regional health offices latitude to purchase

through CENABAST or from local distributors.
Overall, CENABAST did not suffer from dysfunc-
tion during this period, and most regional health
offices continued to use CENABAST despite
having other options.17

In addition to using CENABAST, in 2010
regional health offices also began purchasing
commodities through ChileCompra (‘‘Chile
Buys’’), a government-wide e-procurement ser-
vice.18 ChileCompra negotiates multi-year agree-
ments with suppliers for products that, for
example, have high volume and predictable
demand. Using an electronic catalogue, govern-
ment agencies can take advantage of the lower
prices negotiated by ChileCompra and avoid
the expense and delays of issuing individual
tenders.19

In Chile, the Ministry of Health had not
set out to purposely build multiplicity (see
Figure). Rather, other developments, such as

FIGURE. A Supply System With Multiplicity

Regional health authorities in Chile have several options to procure health commodities: (1) from CENABAST (the central
medical store), who in turn procures from suppliers (red lines); (2) from local distributors (green); or (3) directly from suppliers
through the ChileCompra e-catalogue, using pre-established agreements (blue). The Ministry of Health has overall oversight for
the system.
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decentralization, procurement reform, and seg-
mentation of procurement between CENABAST
and ChileCompra for greater efficiency, have
promoted this result.

A LEARNING AGENDA

Is there a downside to multiplicity in supply
systems? There can be. For example, multiplicity
has in all likelihood been carried to excess where
there is an over-proliferation of program- or
donor-specific supply chains.20–22

Advantages of multiplicity include:

N Greater flexibility to maintain supply

N Competition can lower costs and improve
service levels

N Supply chains or segments can be tailored to
program- or product-specific needs

Disadvantages include:

N Need for increased oversight, management,
and coordination across the supply system

N Increased cost and potential for inefficiency

N Over-specialization can reduce flexibility

Although these pros and cons are to a certain
degree intuitive, public health supply systems in
low- and middle-income countries have had
difficulty in conducting more rigorous analysis
of multiplicity. Data and methodological con-
straints have prevailed, even for the 3 examples
that we cite. But these constraints are changing,
pointing to a learning agenda that can be
pursued more productively now.

The challenge is to identify a state of prudent
multiplicity where the costs of additional supply
chains (as in Uganda for different sectors or in
Bangladesh for different programs) or supply
chain segments (as in Chile for procurement) are
justified by better risk management, improved
supply chain performance, and improved health
outcomes. Regarding the universe (or multiplicity)
of supply chains in a country as an overarching
system provides a constructive framework. Agile
use of supply chain resources (for procurement,
warehousing, transport, and so forth), wherever
they are found and capable to the task, is key to
reducing risk and improving performance.

How to find that ‘‘sweet spot?’’ Methods
to measure the performance of public health
supply systems are well established, and costing
methods in the data-poor environments of
low- and middle-income countries have recently

begun to emerge.23–25 Likewise, evaluation and
modeling of risk in these supply systems is
growing.26 And methodologies now exist to link
supply system performance to health outcomes,
at least in the family planning field27–28—
particularly important when considering the
economic savings from improved health out-
comes enabled by greater availability of com-
modities to patients, which may outweigh any
increased costs associated with multiple supply
systems.

By this confluence, a more structured, holistic
approach to assessing, designing, and testing
multiplicity is within reach. We suggest 2
avenues:

1. Retrospective studies of multiple supply
systems may be possible in more data-rich
environments.

2. Intervention research is also needed to test
how multiplicity can be purposely built into
public health supply systems to optimize across
cost, risk management, and performance. An
example of this kind of intervention research
is a pilot project in Zambia that evaluated
the effectiveness of different approaches for
delivering essential medicines.29

A greater analytical understanding of the role
of multiplicity in public health systems is critical
in preparing the systems of the future to handle
the growing numbers and volumes of commod-
ities to meet customers’ needs.30–31 As with any
significant health system transformation,
increased acceptance of multiplicity requires
more than just rigorous data and evaluation,
and includes advocacy, political support, and
leadership to overcome entrenched interests. But
the case will best begin with the analytics.
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d’Approvisionement en Medicament. Cartographie des systèmes
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autres produits de santé en RDC [Mapping supply and
distribution of drugs and other health products in the DRC].
Geneva: World Health Organization; 2010. French. Available
from: http://apps.who.int/medicinedocs/documents/s17032f/
s17032f.pdf

22. World Health Organization (WHO) [Internet]. Geneva: WHO.
Partners coordination for national medicines policies in countries;
2013 [cited 2013 May 1]. Available from: http://www.who.int/
medicines/areas/coordination/partnerscoordination/en/index.
html

23. Baruwa, E, Tien M, Sarley D. Zambia ARV supply chain costs: a
pilot of the supply chain costing tool. Arlington, VA: USAID |
DELIVER PROJECT, Task Order 1; 2010. Available from: http://
deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/
ZM_ARVSupplyChainCost.pdf

24. Sarley D, Baruwa E, Tien, M. Zimbabwe: supply chain costing of
health commodities. Arlington, VA: USAID | DELIVER PROJECT,
Task Order 1; 2010. Available from: http://deliver.jsi.com/
dlvr_content/resources/allpubs/countryreports/ZW_SC_
Costing.pdf

25. VillageReach. Comparison of costs incurred in dedicated and
diffused vaccine logistics systems: cost-effectiveness of vaccine
logistics in Cabo Delgado and Niassa Provinces, Mozambique.
Seattle, WA: VillageReach; 2009. Available from: http://
villagereach.org/vrsite/wp-content/uploads/2010/10/
091009-VillageReach-Cost-Study-Report.pdf

26. Wilkerson T. Key concepts in supply chain risk management.
Presented at: Fifth Global Health Supply Chain Summit; 2012
Nov 14–16; Kigali, Rwanda. Presentation available from:
http://www.ghsc-2012.com/ghsc_2012/CASE_studies/
Wilkerson.pptx

Multiplicity in public health supply systems www.ghspjournal.org

Global Health: Science and Practice 2013 | Volume 1 | Number 2 158

http://www.msh.org/resources/mds-3-managing-access-to-medicines-and-health-technologies
http://www.msh.org/resources/mds-3-managing-access-to-medicines-and-health-technologies
http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/ApplyingMarketMechanisms.pdf
http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/ApplyingMarketMechanisms.pdf
http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/ApplyingMarketMechanisms.pdf
http://dx.doi.org/10.1016/S1473-3099(11)70301-2
http://www.ncbi.nlm.nih.gov/pubmed/22035613
http://dx.doi.org/10.1371/journal.pmed.1000188
http://www.ncbi.nlm.nih.gov/pubmed/19936043
http://www.unfpa.org/webdav/site/global/shared/documents/publications/2011/Global_Report_2010_RH_2.pdf
http://www.unfpa.org/webdav/site/global/shared/documents/publications/2011/Global_Report_2010_RH_2.pdf
http://dx.doi.org/10.1108/09600031211281411
http://dx.doi.org/10.1002/j.2158-1592.2005.tb00206.x
lup.lub.lu.se/luur/download?func=downloadFile&amp;recordOId=642542&amp;fileOId=694124
lup.lub.lu.se/luur/download?func=downloadFile&amp;recordOId=642542&amp;fileOId=694124
http://dx.doi.org/10.1080/13675560310001627016
http://www.ismsv.org/library/SC.Risk.pdf
http://www.ismsv.org/library/SC.Risk.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/guidelines/ReenPublHealSC.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/guidelines/ReenPublHealSC.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/NGSegmSuppChainEM.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/NGSegmSuppChainEM.pdf
http://www.supplychainquarterly.com/topics/Strategy/201201segmentation/
http://www.supplychainquarterly.com/topics/Strategy/201201segmentation/
http://www.k4health.org/sites/default/files/assessofUSAID_Bangladesh.pdf
http://www.k4health.org/sites/default/files/assessofUSAID_Bangladesh.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/logisticsbriefs/CL_CompAntiEfic.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/logisticsbriefs/CL_CompAntiEfic.pdf
http://apps.who.int/medicinedocs/documents/s16504e/s16504e.pdf
http://apps.who.int/medicinedocs/documents/s16504e/s16504e.pdf
http://apps.who.int/medicinedocs/documents/s17032f/s17032f.pdf
http://apps.who.int/medicinedocs/documents/s17032f/s17032f.pdf
http://www.who.int/medicines&sol;areas/coordination/partnerscoordination/en/
http://www.who.int/medicines&sol;areas/coordination/partnerscoordination/en/
http://www.who.int/medicines&sol;areas/coordination/partnerscoordination/en/
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/ZM_ARVSupplyChainCost.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/ZM_ARVSupplyChainCost.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/ZM_ARVSupplyChainCost.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/ZW_SC_Costing.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/ZW_SC_Costing.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/ZW_SC_Costing.pdf
http://villagereach.org/vrsite/wp-content/uploads/2010/10/091009-VillageReach-Cost-Study-Report.pdf
http://villagereach.org/vrsite/wp-content/uploads/2010/10/091009-VillageReach-Cost-Study-Report.pdf
http://villagereach.org/vrsite/wp-content/uploads/2010/10/091009-VillageReach-Cost-Study-Report.pdf
http://www.ghsc-2012.com/ghsc_2012/CASE_studies/Wilkerson.pptx
http://www.ghsc-2012.com/ghsc_2012/CASE_studies/Wilkerson.pptx


27. Karim AM. The influence of family planning logistics systems on
contraceptive use. Presented at: Annual Meeting of Population
Association of America; 2005 Mar 31–2 Apr 2; Philadelphia,
PA. Paper available from: http://paa2005.princeton.edu/
papers/51109

28. Wang W, Wang S, Pullum T, Ametepi, P. How family planning
supply and the service environment affect contraceptive use:
findings from four East African countries. DHS Analytical Studies
No. 26. Calverton, MD: ICF International; 2012. Available from:
http://www.measuredhs.com/pubs/pdf/AS26/AS26.pdf

29. Friedman JM, Vledder M, Sjoblom M, Yadav P. Improving
patient access to malaria and other essential medicines in
Zambia: results of a pilot project. Presented at: Transport
Learning Event; 2010; Washington, DC. Available from: http://

siteresources.worldbank.org/INTTRANSPORT/Resources/
336291-1297096897336/7715763-1297096948414/
Presentation-Friedman.pdf

30. World Health Organization (WHO), Task Force on Innovative
International Financing for Health Systems. Constraints to scaling
up the health Millennium Development Goals: costing and
financial gap analysis. Geneva: WHO; 2010. Available from:
http://www.who.int/choice/publications/d_ScalingUp_MDGs_
WHO_finalreport.pdf

31. USAID | DELIVER PROJECT, Task Order 1. Tanzania: 2020
supply chain modeling—forecasting demand from 2020–2024.
Arlington, VA: USAID | DELIVER PROJECT, Task Order 1; 2011.
Available from: http://deliver.jsi.com/dlvr_content/resources/
allpubs/countryreports/TZ_2020SuppChai.pdf

______________________________________________________________________
Peer Reviewed

Received: 2012 Sep 27; Accepted: 2013 Mar 07; First published online: 2013 Jun 26

Cite this article as: Bornbusch A, Bates J. Multiplicity in public health supply systems: a learning agenda. Glob Health Sci Pract. 2013;1(2):154-
159. http://dx.doi.org/10.9745/GHSP-D-12-00042.

� Bornbusch et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are properly cited. To view a copy of the
license, visit http://creativecommons.org/licenses/by/3.0/
______________________________________________________________________

Multiplicity in public health supply systems www.ghspjournal.org

Global Health: Science and Practice 2013 | Volume 1 | Number 2 159

http://paa2005.princeton.edu/papers/51109
http://paa2005.princeton.edu/papers/51109
http://www.measuredhs.com/pubs/pdf/AS26/AS26.pdf
http://siteresources.worldbank.org/INTTRANSPORT/Resources/336291-1297096897336/7715763-1297096948414/Presentation-Friedman.pdf
http://siteresources.worldbank.org/INTTRANSPORT/Resources/336291-1297096897336/7715763-1297096948414/Presentation-Friedman.pdf
http://siteresources.worldbank.org/INTTRANSPORT/Resources/336291-1297096897336/7715763-1297096948414/Presentation-Friedman.pdf
http://siteresources.worldbank.org/INTTRANSPORT/Resources/336291-1297096897336/7715763-1297096948414/Presentation-Friedman.pdf
http://www.who.int/choice/publications/d_ScalingUp_MDGs_WHO_finalreport.pdf
http://www.who.int/choice/publications/d_ScalingUp_MDGs_WHO_finalreport.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/TZ_2020SuppChai.pdf
http://deliver.jsi.com/dlvr_content/resources/allpubs/countryreports/TZ_2020SuppChai.pdf
http://dx.doi.org/10.9745/GHSP-D-12-00042

	Figure 

