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side there is uncertainty about costs of inputs such as labor and 
about the technology that will be available to translate those 
inputs into the required output. Those causes of uncertainty are 
examined later.

Uncertainty and risk about the position of the demand 
curve lead to uncertainty about where equilibrium will lie on 
the supply curve. Conversely, uncertainty and risk about the 
determinants of supply leads to uncertainty about where the 
equilibrium will lie on the demand curve (figure C4). Together, 
these uncertainties can lead to a potentially large set of pos-
sible outcomes. This means that both prices and quantities 
demanded and supplied are highly uncertain and could vary 
considerably depending on the actual position of the supply 
and demand curves.

If all economic agents were risk neutral or could fully diversify 
their risks, they would only take account of the expected returns 
from each option without caring about the risk. But if firms 
or customers are risk averse, they will be willing to forgo some 
expected returns to secure lower levels of risk. In other words, 

the existence of undiversified risk imposes a cost on risk-averse 
economic agents.

There are several classes of risk that might affect the location 
of the supply curve in markets for global pharmaceutical prod-
ucts and diagnostics:1

•	 R&D risks. A long-term supply risk is whether a product 
is successfully developed at all or if it fails during clinical 
trials.

•	 Batch failures. A short-term supply risk is that a firm pro-
duces batches of products that fail tests for effectiveness, 
uniformity or safety due to a failure in a process, component 
or system or because of personnel error.

•	 Supply chain failures. Health products may depend on inter-
mediate products from other suppliers, and uncertainty in 
the supply of these other products will affect the supply of 
the final product.

•	 Credit risk. The possibility that a borrower, supplier or cus-
tomer might fail to honor its contractual obligations. In 
the pharmaceutical market this may be quite pronounced 

Figure C3
Short-run and long-run supply
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if the contractual obligations are weakly enforced—again, 
a feature of developing country markets

•	 Regulatory risk. For many suppliers a key risk is that the 
regulatory regime will change or that it will be applied in 

unexpected and possibly capricious ways. This includes 
the WHO recommendation and prequalification process 
and national regulatory procedures for licensure or 
registration. 

Table C1
Incentives and benefits for stakeholders

 

Risk Reduce uncertainty Diversify risk Allocate remaining risk to

Batch Improved production systems Self-insurance by producers Producers

Supply chain Contractual arrangements Producers seek 
alternative suppliers

Producers

Regulatory Stable and predictable regulation
Supranational regulators

Regulators

Budget Predictable aid 
Medium-term budgeting 
Improved sharing of information 
for demand forecasting

Demand pooling Donors 
Developing country 
governments

Bargaining Long-term contracts 
Purchase commitments

Reduce monopsony International organizations

Competition (Benefits of competitive 
pressure outweigh costs)

Investors or producers 
may diversify portfolio
Industry risk pooling

Producers

Obsolescence Open publishing of scientific data Producers may diversify 
product portfolio

Producers

Policy and preference Sustained investment in 
advocacy and education
Improved mobilization and 
sharing of information for 
demand forecasting

Take-or-pay contracts Developing country 
governments
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The main demand-side risks relate to funding, public sector 
demand and the bargaining power of public sector purchasers:

•	 Budget and purchasing power risks. Volatility in donor budgets 
for global public health lead to volatile and unpredictable 
demand. Furthermore, if developing countries pay for some 
or all of the costs, volatility of domestically financed health 
budgets may also impact the position of the demand curve. 

•	 Bargaining risk. Public sector purchasers are often the main 
or only purchaser of medicines or diagnostics for their 
jurisdiction, and they may collaborate across countries to 
secure lower prices through greater bargaining strength. If 
suppliers have to invest in production without a binding 
precommitment from purchasers, the buyers subsequently 
have an incentive to negotiate prices down once the invest-
ment is sunk. 

•	 Competition risks. Some products benefit from a temporary 
period of exclusivity through intellectual property protec-
tion, and others face little competition because of the com-
plexity of production or regulatory barriers. But where there 
are alternative products that can produce health benefits, 
the price and availability of these products can made a sig-
nificant difference to demand for a company’s product.

•	 Obsolescence risks. A long-term demand risk for some prod-
ucts is that they are made obsolete—for example, because a 
better alternative is developed or because another approach 
is adopted for the condition.

•	 Policy and preference risks. Adoption of medical technolo-
gies is frequently dependent on a range of uncertain deter-
minants, such as availability of data about the burden of 
disease, public attitudes to the disease, understanding of 
the range of interventions, and stigma and understanding 
about the particular product.

•	 Complementary input risks. Complementary inputs are 
required for product usage, including skilled personnel to 
diagnose conditions and to administer treatments, physical 
infrastructure such as clinics and roads, supply chain and 
logistics capacity, controls on corruption and theft, and the 
capacity to plan, budget and manage the introduction and 
use of new medical interventions. Under severe resource 
constraints in a health system, as an increasing number of 
products are introduced, the potential to deliver each of 
them may be compromised.

Genuine risks and uncertainty characterize the past, present 
and future and must be taken into account in any decisions that 
affect supply and demand.

In principle, three types of approaches can reduce the cost of 
uncertainty:

•	 Reducing uncertainty and risks by making more informa-
tion available to decisionmakers.

•	 Diversifying risk to reduce its costs or hedge in financial 
markets.

•	 Allocating remaining risks to the stakeholder that can bear 
them at least cost.

From the point of view of the costs and risks borne by the 
community, it is better first to reduce uncertainty wherever it is 
cost-effective to do so. Remaining risk should be diversified by 
pooling or hedging. Remaining risks should then be allocated to 
the stakeholder best able to minimize and bear them. Table C1 sets 
out on a very broad canvas the main risks and the most promising 
avenues for reducing them or managing their impact.

Note
	 1.	 This risk categorization was adapted for the final Working 

Group report.
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Supply chains in healthcare are more complex than those in most 
industries. Unlike many other global commodity chains, they 
must cope with fluctuating demand from changes in patients’ 
needs (including tolerance, resistance and unexpected outbreaks), 
short product lifespans, frequent product innovations with uncer-
tain uptake patterns and demand, and susceptibility to disruptions 
from economic, political, trade regime and regulatory changes 
in developing countries, which are often suppliers of raw materi-
als and intermediary products.1 Manufacturers and purchasers 
must finely balance efficiency with availability because short-
ages cost lives and come with significant political and economic 
consequences. 

While these challenges exist in both developed and develop-
ing countries, historically higher levels of health spending and 
the existence of third-party payers in developed country markets 
have allowed manufacturers and buyers to use responsive, higher 
capacity supply chains and excess inventory to buffer against 
market uncertainties. In recent years the use of excess inventory 
has become more restricted—even in developed markets—as a 
result of the U.S. Sarbanes-Oxley legislation, which prevents drug 
companies from producing inventory above forecasts to counter 
“dumping” in the market.2

Developed country markets are also characterized by relatively 
good information and market research, in part because more 
money has been invested for information gathering. Developed 
country markets also have purchasers and suppliers with estab-
lished relationships and balanced market power.3 For example, the 
U.S. pharmaceutical market (the largest in the world, accounting 
for 44% of all sales in 2003) has three wholesalers that cover 90% 
of the wholesale market.4 Wholesalers are the major private sector 
customers of manufacturers, spending $212 billion in 2004.5

Developing country markets are nascent and much more com-
plex. Data are limited and unreliable, few tools exist to gather 
good market research, and both money and human resources 
are in shorter supply. At the same time disaggregated and small 

purchasers, and multiple layers of international and national 
decisionmakers, make the process more uncertain and more 
expensive for manufacturers and buyers. In addition, health 
goods are delivered by multiple supply chains including pub-
lic, nonprofit or nongovernmental organizations and the formal 
private and informal sectors. For many products, such as those 
used to treat malaria, public sector supply chains are not the 
most dominant ones.

The discussion here contrasts two public sector supply chains: 
one in a developed country market, the United Kingdom, and one 
in a typical low-income country, purchasing with donor financ-
ing (figure D1). The sad consequence of these differences is that a 
child in Zambia, for example, must wait at least 3.5 years longer 
than a child in the United Kingdom to get access to a life-saving 
treatment in the public sector, even when money is available.

What causes these differences at each step of the supply 
chain? 

Product approval 
The large and lucrative U.K. National Health Service (NHS) mar-
ket (£8.1 billion in 2005 and growing at 10.8% a year)6 makes it 
attractive for manufacturers to have their products registered for 
use in the United Kingdom. If the drug has been manufactured 
outside of the United Kingdom by a regulatory authority approved 
by the Pharmaceutical Inspection Convention and Pharmaceutical 
Inspection Co-operation Scheme (PIC/S),7 sharing of standards 
and dossiers between regulatory agencies makes the approval pro-
cess straightforward through the U.K.’s Medicines and Healthcare 
Products Regulatory Agency (MHRA). 

By contrast
If the developing country has a small market, the manufacturer 
may not have registered its drugs for approval by the national 
regulatory authority in the country. Unlike PIC/S-approved 
authorities, requirements for dossiers are not consistent or shared 

Supply chains for developing 
country health products

Appendix D
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among all countries. This makes the approval process for suppli-
ers much longer, more complex and more expensive. Even if the 
drug has been approved for national use, most donors require 
approval from a PIC/S-registered regulatory body or WHO.8 
WHO is a new player in the product approval process and has 
recently begun to prequalify drugs for developing country mar-
kets (although the national regulatory authority of vaccine pro-
ducers have been in the prequalification business much longer). 
Their prequalification processes are under development and the 
relationships with PIC/S-approved authorities are beginning to 
be established.

Once a supplier has requested country approval, the in-coun-
try registration process can take an additional 6–12 months 
(although, again, this varies with vaccines, where an accelerated 

process means that concurrent activities can be considered).9 This 
can mean that even if multiple suppliers exist globally, many 
countries have access to only a single supplier. Some manufac-
turers cite these regulatory barriers as the single greatest hurdle 
to wider access to drugs in low-income countries.

Product selection 
In the NHS, after the manufacturer obtains approval of its drug 
from the MHRA, doctors are free to prescribe it without further 
authorization from an NHS body or purchasing agency. There is 
no “white list” of approved drugs that can be ordered.10 This is 
changing though with the development of treatment guidelines 
by the National Institute of Clinical Excellence and by regional 
technology assessment agencies; while these guidelines are not 

Figure D1
Product supply chains in the United Kingdom and for developing countries
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mandatory, they are increasingly being monitored by oversight 
bodies and considered in resource allocation decisions.

By contrast
Donors generally approve purchase of drugs that follow inter-
nationally recognized treatment guidelines (usually developed 
by WHO). These guidelines are created through processes that 
bring together international experts in “informal consultations” 
on an ad hoc basis.11 Experts examine clinical evidence on the 
usefulness of the drug based on trials in developing countries, 
which are often not funded by manufacturers, prolonging the time 
needed to prove the drug’s effectiveness on the ground. At the 
country level national treatment protocols must be revised before 
the drug can be purchased with public funds, a process that can 
take 6–12 months. Separately, most developing countries have 
essential drugs lists based on the WHO list and require that drugs 
procured by public funds be on these lists.12 The WHO essential 
drugs list is updated every two years in a process distinct from 
that used to create treatment guidelines. Changes in treatment 
protocols and prequalification can have a profound effect on the 
demand for branded versus generic drugs, prescribing patterns 
and overall drug costs.

Demand forecasting 
In the NHS national demand forecasting is done through a spe-
cialized technical body called the Purchasing and Supply Agency, 
which works with suppliers to forecast demand and establishes 
long-term framework contracts through which NHS Hospital 
Trusts procure drugs and supplies. 

By contrast
National and local demand forecasting systems in developing 
countries are often weak or nonexistent. Although donors typically 
require procurement plans specifying which drugs a country will 
order and their purchasing timeframe, the quality of these plans 

varies. The dearth of good epidemiological data and consumption 
information, lack of trained personnel and political pressures 
to achieve targets add high levels of uncertainty to these plans. 
In recent months, due to supply shortages and recognition of 
the importance of demand forecasting, various departments in 
WHO have started to create aggregate needs and demand esti-
mates for particular drugs; for example, the Roll Back Malaria 
Partnership with WHO has begun demand forecasting for new 
malaria products and the WHO AIDS Medicines and Devices 
Service is starting work on forecasts for first-line antiretroviral 
drugs. In addition, the Clinton HIV/AIDS Initiative already cre-
ates demand forecasts for antiretroviral drugs to negotiate price 
agreements with generic suppliers and will begin to play a similar 
role for ACT drugs. 

Procurement agents such as UNICEF, IAPSO, Crown Agents 
and Mission Pharma will also create demand forecasts for their 
customers. However, their planning horizons are often very short, 
and procurement agents may not be able to provide 12-month 
rolling forecasts to manufacturers. In addition, the bidding pro-
cess between agents and countries may result in double count-
ing of demand; for example, when multiple agents place orders 
based on unconfirmed bids. Government tendering processes can 
complicate these problems. 

Procurement
For drugs prescribed in NHS hospitals, the Purchasing and Sup-
ply Agency negotiates contracts and prices with suppliers; NHS 
hospitals order independently, based on these rolling long-term 
(typically four-year) agreements. The agency uses sophisticated 
electronic analytical tools to obtain the optimal price to encour-
age competitiveness and ensure drug availability. 

By contrast
Most procurement in developing countries is conducted through 
rigid, paper-based competitive tender processes. Long-term 
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agreements sometimes exist, but typically with terms that yield 
neither significant pricing benefit to buyers nor increased cer-
tainty for suppliers. The bidding process itself can take six to 

nine months, and negotiators are often civil servants with limited 
training in contracting. Products can be available more quickly 
if international procurement agents are used, but agents usually 
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Figure D2
Commodity logistics system in Kenya
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negotiate only one-year agreements with suppliers and charge 
countries high fees (often 3%–16% of product value).13 

Financing and payment
In the NHS once the hospital orders the drug, payments can 
generally be handled electronically. Financing is based on pre-
established budgets. A new case rate payment system is being 
introduced for hospitals that may impact the prescribing patterns 
of physicians, but is unlikely to affect the electronic payment 
process for drugs.

By contrast
While some donors—such as GAVI and USAID—undertake 
pooled procurement, arrangements where products are purchased 
directly by countries are more common (for example, the World 
Bank and most Global Fund grants). To release funds from a 
donor to a country for purchasing products requires multiple 
checks. Once funds are released, bureaucratic processes in the 
country, involving several ministries and layers of approval, can 
further delay financing approval, and consequently the ordering 
of necessary drugs and supplies. Even once drugs are received, 
uncertainties around taxes, duties and customs can create delays. 
Insufficient budget planning for these additional costs can mean 
that products are held up in customs for months awaiting release 
of funds. Many procurement agents and companies also require 
partial prepayment on orders, which may be difficult with cur-
rent donor processes. 

Distribution, storage and logistics 
In the NHS contracts specify that manufacturers must deliver 
drugs to hospitals directly or via a specialist distributor. For prod-
ucts other than pharmaceuticals, the NHS has established an 
arm’s length logistics agency that specializes in these functions. 
The contract for managing this agency was recently awarded 
to DHL. 

By contrast
Difficulties in transportation, storage capability and logistics 
expertise make this a very cumbersome process in many devel-
oping countries, as illustrated in figure D2, which depicts the 
complex commodity logistics system in Kenya. The figure is 
included less as an illustration of the specifics than as an example 
of the general observation of the complexity of logistics systems 
in developing countries and how those complexities are exacer-
bated by multiple donor-funding streams. Much has been written 
on in-country logistics issues, and several donors are investing 
in strengthening distribution capacity.14, 15 John Snow Inc. and 
Management Sciences for Health, among others, are also very 
active in helping countries improve logistics once products reach 
the country. The costs of distribution, storage and logistics can 
be very high, and these recurrent expenses are often not funded 
by donors. One study in Ghana, for example, estimates that the 
direct costs of the logistics system for drugs ordered through the 
Ministry of Health is 13% of its total budget; an astonishing 73% 
of this is for storage and warehousing.16

Notes
	 1.	 SmartOps 2005.
	 2.	 Sarbanes-Oxley Act of 2002, PL 107-204, 116 Stat 745.
	 3.	 Fisher 1997.
	 4.	 The Health Strategies Consultancy 2005.
	 5.	 The Health Strategies Consultancy 2005.
	 6.	 U.K. Department of Health 2004.
	 7.	 Clinton HIV/AIDS Initiative [www.clintonfoundation.org]. 

PIC/S refers to 1 of 36 stringent regulatory authorities that 
participate in the Pharmaceutical Inspection Convention and 
Pharmaceutical Inspection Cooperation Scheme or the Inter-
national Conference on Harmonization of Technical Require-
ments for Registration of Pharmaceuticals for Human Use.

	 8.	 In some cases there are not enough PICS/WHO-qualified 
drugs to meet demand. Donors such as the Global Fund 
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and the Global Drug Facility have developed cascading 
product selection guidelines that allow for the purchase of 
nonqualified drugs if they meet certain requirements. See 
the Global Fund to Fight AIDS, Tuberculosis and Malaria 
[www.theglobalfund.org] and the Global Drug Facility [www.
stoptb.org/gdf/drugsupply/procurement_notice.asp].

	 9.	 Boston Consulting Group 2005.
	10.	 Harland, Knight, and Sutton 2001.

	11.	 WHO 2001.
	12.	 WHO 2004. 
	13.	 See the Global Alliance for Vaccines and Immunization 

[www.vaccinealliance.org], UNICEF [www.unicef.org] and 
the Global Drug Facility [www.stoptb.org/gdf ].

	14.	 Family Planning Logistics Management Project 2002.
	15.	 U.K. Department of Health 2004.
	16.	 Huff-Rousselle and Raja 2002.
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Customer-focused principles

1.  Identify the principal customers and 
decisionmakers of the forecast and clearly 
understand their needs 

Description and purpose
Identifying the key customers and understanding how they will 
use the forecast is the first step in the forecasting process. If the 
purpose of the demand forecast is to estimate the appropriate 
supply of products, suppliers will be important customers, and 
so it is necessary to understand their needs and the environment 
in which they are making production and investment decisions. 
If the purpose of the forecast is for procurement or distribution, 
key customers will be health program managers, procurement 
agents, supply chain managers and funders. It is important to 
understand their needs, time horizons and the stage at which 
they will be making certain decisions.

Application 
Meet with key decisionmakers to jointly define the forecasting prob-
lem and understand what purposes the forecast will serve. Determine 
the timeframe for which the forecast is intended; for example, is it 
a short-term forecast for supply chain or ordering decisions, a long-
term product development forecast or a forecast to inform midrange 
investment decisions? Obtain agreement on the level of engagement 
that customers or decisionmakers would like in the process. 

In some cases different customers will require forecasts for very 
different purposes with varying time horizons and levels of accu-
racy. This requires separate forecasts and forecasting processes. 
Each of these forecasts should be independently specified with 
customers and their needs clearly defined. 

Good practice suggests that discussions take place in face to 
face meetings with the users of the forecast to probe their needs 
in detail. These should be explicitly confirmed in writing before 
the forecasting process begins.

2. Understand and clearly communicate the 
purpose of the forecast and the decisions that 
it will affect

Description and purpose
Forecasts are necessary only if they can affect decisionmaking. 
If decisions won’t change as a result of the forecast, there is no 
economic justification for forecasting. Understanding the spe-
cific decisions that will be affected by the forecast and the tim-
ing of these decisions is critical if the forecast is to have any real 
impact.

Application
Meet with decisionmakers to agree on which decisions will be 
affected, how the forecast will inform these decisions and the spe-
cific circumstances under which they will change their decision 
based on the forecast. Understand their detailed needs, includ-
ing interrelationships with other decisions, level of aggregation 
required, timeframes, important geographies on which to focus 
and analogous forecasts that should be considered.

One approach is to present forecasts under different possible 
conditions to produce distinct options for decisionmakers. For 
example, if the facility is built at a capacity of Q, the price would 
have to be P, and we forecast that demand at that price is sig-
nificantly lower than Q, which means a buildup of inventory, 
so we shouldn’t make the investment; however, if the facility is 
built to a larger capacity and efficiencies permit us to charge a 

Appendix E

Forecasting principles

This appendix summarizes “Principles for Forecasting Demand for Global Health Products” by Neelam Sekhri, Rob Chisholm, Andrea 
Longhi, Peter Evans, Mark Rilling, Edward Wilson and Yvette Madrid (available at www.cgdev.org/forecasting)
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lower unit price, and we forecast that demand at the lower price 
matches the higher capacity, we should consider making the 
capital investment.

Document all decision parameters in writing.

3. Create a forecasting process that is 
independent of planning and target setting

Description and purpose
Forecasts are not plans and they are not targets. A forecast is how 
the future is likely to look, whereas plans and targets are how we 
would want it to look. Credibility and trust in the forecast and the 
forecasting process are compromised if it is based on plans, goals 
and targets. However, plans will serve as inputs to forecasts and will 
also be influenced by them. While there is a mutually reinforcing 
feedback loop between planning, marketing and distribution and 
forecasting, they should be considered distinct processes. 

Application
This can be a difficult principle to implement in practice because 
of the necessary interdependence between planning, marketing, 
goal setting and demand forecasting. As a rule of thumb, fore-
casts should drive planning to a greater extent than the other 
way around.

Within an organization separating the demand forecasting 
process from planning processes and having different people per-
form these functions are good structural ways to ensure greater 
independence. At the same time, ongoing and explicit feedback 
and data loops between these functions must be built into the 
structure. 

One method for addressing management’s desire to accom-
modate plans, sales goals and targets into forecasts is to generate 
separate forecasts for alternative plans or targets and present these 
in concert with plans. For example, “If we achieve 80% of the 
target, demand for this ACT drug is likely to be 160,000; if we 

achieve 90% it is likely to be 200,000. The likelihood that we 
will achieve 80% of the target is 70%, whereas achieving 90% of 
the target has only a 50% chance.” This allows decisionmakers to 
understand and balance their risks in the context of other priori-
ties. It will also allow procurers to decide how much risk they are 
willing to take in their orders.

All adjustments to forecasts should be based on evidence of jus-
tified opinion and always supported by documented rationale.

4. Protect the forecasting process from 
political interference and ensure its 
transparency

Description and purpose
Political issues surrounding forecasts are often difficult to dis-
entangle from the need for demand forecasts in the first place. 
Some may argue that because markets for global health prod-
ucts function within and are influenced by global, regional and 
national politics, public sector programs, and lobbying, politics 
is inherent to the process of forecasting for these products and 
should not be disassociated. 

Clearly the political and policy environment influences the 
demand for health products either directly or indirectly, and 
therefore their impacts must be considered. While these fac-
tors should be explicitly taken into account as process drivers or 
assumptions in developing the forecast, political considerations 
should not be used to change the results of the forecast. Adjust-
ments should not be made to forecasts simply because the results 
of the forecast do not meet political objectives (for example, what 
a minister says the demand should be or what the sales depart-
ment wants demand to be).

If the purpose of the forecast is to give customers as objective a 
sense as possible of future demand, its credibility is compromised 
by serving political objectives, providing a tool for advocacy or 
trying to generate additional resources.
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Application 
To deal with political considerations, it is helpful to map the 
political issues surrounding the forecasting process and to develop 
a strategy to manage them. Explicitly documenting political pres-
sure to influence inputs or final forecasts and identifying the likely 
impacts of these inputs are also useful to protect the integrity and 
transparency of the process.

Changes and inputs should be rationally justified, sup-
ported by evidence (quantitative or qualitative), agreed upon 
and documented.

Process- and context-focused principles

5. Embed the forecast into the broader 
environment taking into account market 
conditions, public policy, competitive forces, 
regulatory changes and health program guidelines

Description and purpose
Forecasts should be an expression of market knowledge that 
convey a clear understanding of the wider market context to the 
audience. The quality of the forecast is more dependent on the 
extent to which forecasting is carried out as part of a broader ana-
lytical process than complex models and methodologies. When a 
forecast is developed with insightful market understanding this 
will be apparent and the results communicated and understood 
by a wide audience.

Application 
While it is a distinct process, forecasting should not be carried out 
in isolation from other functions. A cross-functional matrix team 
approach should be adopted to optimize efficiency. The individual 
responsible for developing or updating a forecast should work in 
collaboration with those responsible for other analytical activities, 
including those active in market and policy development. 

In the case of a public-private product development partner-
ship, for example, which has several products under develop-
ment that may compete with each other, creating forecasts for 
a single product launch should include managing the entire 
product portfolio strategically by modeling the impact of dif-
ferent demand scenarios of these products together, including 
potential timing of introduction, price points and other product 
characteristics.

6. Create a dynamic forecasting process that 
continually incorporates and reflects changes in 
the market, public policy and program capabilities

Description and purpose
Demand forecasting is an iterative process that is influenced by 
external drivers and changes in the capabilities and requirements 
of health programs. Forecasts are an important input into the 
decisionmaking process and should change as the environment 
changes. Identifying key market, policy and capacity drivers and 
as they change ensuring that the forecasting process incorporates 
these changes on a continual, agreed upon schedule is an impor-
tant component of forecasting. For this to happen efficiently 
the critical drivers and assumptions should be highlighted and 
monitored closely.

Application 
The use of rolling forecasts (for example, updating forecasts for 
the next 18 months) is standard practice. The most important 
demand drivers should be identified, monitored and reported to 
reflect changing market conditions and new information. Strategic 
forecasts are frequently updated annually or more often depending 
on need. Operational forecasts can be updated monthly, quarterly 
or more frequently as needed (box E1). 

A governance process for forecasts should be defined. It is also 
important to incorporate an ongoing evaluation process to mea-
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sure the accuracy of forecasts against actual results. This analysis 
should identify key causes of errors so that the process and vari-
ables used in producing the forecast can be continually refined. 
A commonly used practice, particularly closer to product launch 
when risk is high, is to seek external validation and have an out-
side agency (for example, a market research firm or econometric 
group) repeat the forecast to ensure consistent results.

For health programs forecasting processes will be tightly and 
iteratively linked to distribution strategies; as the forecast changes 
the distribution strategies should change to reflect this and vice 
versa. If these processes are out of sync, shortages and expirations 
at point of patient care are likely to occur, even when there is an 
adequate supply of product.

Methodology- and data-focused principles

7. Choose the methodologies most appropriate 
to the data and market environment and 
obtain decisionmakers’ agreement on the 
methodologies to be used

Description and purpose 
Different forecasting methods are appropriate under different 
circumstances. If the environment has sufficient cross-sectional 
and time-series quantitative data and the environment is stable, 
a variety of quantitative analytical tools can be used. If large 
changes are anticipated, historical data will need to be augmented 
with causal models and expert analyses. In many cases quantita-
tive data are limited, and large changes are expected in funding 
or policy and so it is necessary to collect and analyze qualitative 
or “judgmental” data using a variety of methods such as Del-
phi, prediction markets, role playing, structured analogies and 
game theory. Applying these methodologies requires considerable 
knowledge and skill; these are best used by those with training in 

gathering and understanding these types of data and forecasting 
methodologies. 

In many cases, several methodologies will be appropriate for 
the forecasting problem and can be combined to improve fore-
casting accuracy. 

Box E1
Coordination of demand forecasting at 
the country level 
In Zambia there has been a concerted effort to improve 

coordination of forecasting at all levels. Implementing 

partners of the HIV/AIDS programs jointly agreed to 

create a national forecast for antiretroviral therapy 

drugs. This forecast provided the basis for discussions 

with various funding sources to ensure sufficient funding 

to cover forecast needs. The partners also reported 

information on their issues to facilities, on their stock 

on hand and on their planned shipments. This provided a 

picture of the national stock situation. All partners are 

using procurement management software, PipeLine, to 

facilitate the timely sharing of key information, including 

months of supply by product. By sharing information 

the partners can enhance their coordination and take 

concrete actions to ensure product availability. For ex-

ample, one partner had 50 months of Efavirenz, 50mg, 

almost guaranteeing expiration and waste, while another 

partner was stocked out. The partners were able to 

transfer stock, which allowed the stocked-out partner 

to meet the demand for Efavirenz, 50mg, and to cancel 

future shipments until the stock within the country was 

used, thereby lessening the chance of expiration.

Source: USAID/DELIVER 2006.
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Gaining acceptance of forecasts requires that decisionmakers 
understand the methodologies selected and their limitations and 
strengths. 

Application 
List the important selection criteria before selecting the methods 
for forecasting with input from unbiased experts. In new product 
markets creating market analogues that look at other products with 
similar characteristics to understand uptake speed and switching 
rate from existing products is a commonly used technique. Ana-
logues can be based on products launched in similar therapeutic 
classes, with similar orders of entry and by companies with similar 
promotion budgets. Analogues can also be used to identify submar-
kets and regions or countries that may behave similarly (box E2). 

Describe how the forecast will be made to decisionmakers in 
understandable terms and obtain agreement on the methods and 
approach that will be acceptable to them.

8. Keep the methodology simple and appropriate 
to the situation; don’t introduce too much 
complexity, but include sufficient detail to 
address the investment risk and level of 
accuracy required

Description and purpose 
“It is better to be broadly right than precisely wrong.” The level 
of accuracy needed in forecasts increases as the time horizon 
shortens. The level of confidence in the forecast is proportionate 
to the investment decisions and associated risks; for example, 
ordering forecasts will require a much higher level of accuracy 
and certainty than strategic long-term forecasts (figure E1). 

When producing strategic forecasts, understanding the level 
of uncertainty is critical. These types of forecasts are best guesses 
of how the future will look in 10–20 years; giving a false sense 

of accuracy can be misleading and counterproductive, actually 
decreasing customers’ confidence in the forecast.

Box E2
The use of banding in immunization 
forecasts
In projecting immunization demand, the WHO Ex-

panded Program on Immunization grouped countries 

into bands by size and wealth, focusing on the rate 

of adoption of a global program within each band. 

It was initially assumed that larger and wealthier 

countries would adopt more quickly and smaller and 

poorer countries would adopt more slowly. These ini-

tial groups were modified as the program progressed 

so that banding became more accurate with time and 

was based on a variety of characteristics beyond 

simply size and income level. When using the band-

ing strategy to determine rate of adoption, it was 

useful to consider China, India and South America 

separately. These countries and regions are influ-

enced by global programs but usually act based on 

local data and may choose a variation of the global 

program. The Expanded Program on Immunization has 

created several models all showing that even with a 

good infrastructure in place and few funding problems 

a 70% takeup requires about eight years. However 

immunization is a preventive strategy rather than 

a curative strategy. People may be more motivated 

when they are sick or threatened immediately; for 

example, meningitis vaccination can achieve levels of 

50% coverage up from 0% within a matter of weeks 

during an epidemic.
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Application 
Make sure the forecast is appropriate to the level of investment risk 
being undertaken and the decisions that will be made based on the 
forecast. For example, a strategic forecast might involve interviewing 
50 stakeholders; while a short-term purchasing forecast might involve 
interviewing hundreds of stakeholders to get precise information on 
timing of orders, demand and price considerations (box E3).

Clearly identify the confidence level of the forecast and provide 
explicit confidence intervals if possible. If qualitative judgments are 
being used, making it difficult to provide statistical intervals, simple 
low, medium and high estimates may be necessary. However, even in 
these cases it is important to try to estimate the likelihood of achiev-
ing each of these estimates (for example, “There is a 50% chance 
that we will hit the medium forecast but a 90% chance that we will 
hit the low estimate”). In the early stages of a product lifecycle, for 
example, forecasters may decide to use the lower deciles in the con-
fidence range of forecasts—rather than the midrange forecast—as 
the baseline, because making conservative assumptions in these cases 
will give greater credibility to forecasts. However, very conservative 

estimates all along the supply chain can lead to shortages, which can 
have serious public health consequences. Manufacturing investment 
forecasts, for example, may need to use the higher estimates.

It is important to be explicit about the level of uncertainty 
in the forecast so that users understand how much they can 
realistically discount it. Higher levels of uncertainty will require 
increased levels of flexibility across entire supply chains including 
procurement, distribution, manufacturing and sales processes.

In situations of high uncertainty or very small or large num-
bers, the forecasting problem might be decomposed into its com-
ponent parts and each part may be forecast separately with the 
results combined at the end. One way to do this is geographically; 
for example, in the early uptake of a new product, it is better to 
build bottom-up forecasts on a country-by-country basis and 

Box E3
Demand forecasting in health programs
A demand forecast typically starts with an assessment 

of the program situation and an appraisal of the current 

conditions and performance. This includes consideration 

of products, distribution channels and an assessment 

of a health program’s political and technical elements 

that are necessary prerequisites for changes in use 

of products and supplies. The assessment should also 

provide a realistic assessment of the characteristics of 

products—their stability, shelf life, turnover rate, side 

effects, controversies around use, ease of manufacture, 

simplicity in resupply and the like. Data on implementa-

tion plans, targets, objectives and goals can then be fed 

into the equation to assess likely changes from histori-

cal trends. In addition to providing the key inputs into 

the forecast, these factors will inform the frequency 

and horizon of the demand forecasting process.

Figure E1
Forecasting accuracy and 
investment risk

 
Time Product launchProduct development

Risk

Level of forecast
accuracy required

Level of
investment risk
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then aggregate them to determine the global forecast rather than 
looking at aggregate trends.

Regular monitoring and evaluation are also very important: the 
more uncertain the forecast, the more often it should be checked 
against actual demand and revised accordingly.

9. Make forecast assumptions clear and explicit 

Description and purpose 
To ensure acceptance of forecasts, it is important that decisionmakers 
understand the basis for the forecasts as well as the key drivers 
and risks to which the forecast is particularly sensitive. Forecasts 
should provide an accurate representation of the current situation 
and should continually change as these conditions change.

Application 
Explicitly identify key drivers of the forecasts by using theory and 
domain expertise to define causal links and risks (box E4). In 
specifying key drivers, limit irrelevant variables and don’t select 
variables simply based on statistical techniques such as stepwise 
regression or data mining, which can yield spurious relationships 
between variables that do not have face validity.

Funding flows and the timing of these flows will often be key 
drivers in forecasts for global health products. Capacity constraints, 
human resources, available instruments and plans and policies of 
various agencies are also relevant. The forecasting process should 
recognize which drivers are most critical at a particular point in the 
lifecycle of the product and the program and should continually 
update and refine the drivers and their inputs. For example, early in 
a health program, the amount and timing of funds may have a more 
critical impact on the forecast, while later in the program, avail-
ability of human capacity may be the most significant driver.

Test with key contributors and users of the forecasts that all 
relevant players have the same understanding of the key assump-
tions and their implication for the forecasting process and output. 

Particularly in global forecasts, language and culture can create 
serious misunderstandings in assumptions and their impact.

Ensure that each new forecast has clear and documented state-
ments on the changes in assumptions compared with previous 
forecasts and explicitly quantify the impact of these changes. 
Date stamp all forecasts.

10. Understand data and their limitations; use 
creativity and intelligence in gathering and 
introducing data into forecasts; incorporate 
qualitative inputs rigorously and systematically

Description and purpose 
The data do not always speak for themselves, or if they do, it is 
sometimes hard to know what they are saying. Understanding 

Box E4
International AIDS Vaccine Initiative: 
determining drivers 
The International AIDS Vaccine Initiative started its 

forecasting project by identifying the key determinants 

or drivers of demand. Some of these drivers are largely 

independent of disease area and can be used by any 

health program.

•	 Need: potential recipient populations.

•	 Product profile: vaccine characteristics specifica-

tion.

•	 Political will and access: regulatory hurdles, health 

system capacity and effectiveness.

•	 Attitude: vaccine acceptability.

•	 Funding: government and donor budgetary con-

straints.

•	 Targeting: vaccination strategy.
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which data to collect and how to use these data underpin good 
forecasts. Using theory and research to decide which key data ele-
ments to collect is the first stage. For example, short-term demand 
forecasts that will influence sales are often based on market size, 
ability to purchase and underlying need. These may be the most 
critical variables on which to focus first; measures such as income, 
availability and price can be added to refine forecasts. 

It is also important to understand the sources of data and 
the particular biases of each source. Identify these biases before 
analyzing the data, particularly in healthcare, where those who 
collect data may intend to impact policy and funding based on 
their information. Data collected for advocacy purposes to empha-
size the importance of a disease and secure more funding for its 
treatment may be subject to biases that will need to be clearly 
addressed when applying these numbers to demand forecasts. 

Application 
If it is difficult to find unbiased sources for core data, it is best 
to find multiple and diverse sources with differing biases. For 
example, in looking at epidemiological data, it is useful to obtain 
data from a variety of sources with different estimates. While it 
can be difficult to deal with conflicting data, forecasts will be 
more accurate if data from a range of sources are combined, giv-
ing a better estimate of the actual prevalence and incidence of 
the disease (box E5). Although this may seem counterintuitive, 
averaging and combining can be powerful statistical tools if they 
are appropriately applied. If forecasts are to be used for decisions 
requiring high levels of investment, primary market research 
will be required.

Explicitly reference the sources of data, their context and limi-
tations. Check data for face validity by having impartial experts 
independently review the data and outputs to see if they are rel-
evant and appropriate. 

Note
	 1.	 For a comprehensive description of forecasting methods, see 

Armstrong 2001.

Box E5
Continual updating of data and 
assumptions
In Zambia, in the absence of data, consultation with 

experienced providers for the provision of first-line 

antiretroviral therapy informed the estimated up-

take of antiretroviral therapy and the breakdown of 

patients by first-line regimen. Because assumptions 

were based on providers’ experience, the forecast 

for first-line antiretroviral drugs was relatively ac-

curate. However, because the program was rela-

tively new, the providers’ experience with second-line 

treatment was limited. Thus, the assumptions were 

less informed by experience and relied more on ex-

pectations, thus leading to an overestimate in fore-

casting consumption for second-line antiretroviral 

drugs. Procurement planning was based on those 

assumptions— weak as they were—because of the 

lack of any kind of data. Fortunately, as a result 

of careful monitoring of consumption, a second-line 

drug shipment due in six months was postponed, 

preventing a number of expensive, second-line anti

retroviral drugs from expiring in the warehouse. Fre-

quent reviews and adjustments to a quantification, 

which are based on actual consumption, allow pro-

grams to respond to rapidly changing environments. 

(USAID|Deliver 2006).
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Good information plays a critical role in the development of 
accurate demand forecasts, not only in global health, but in any 
industry where projections of future product demand determine 
expectations for future investments in manufacturing capacity, 
sales and marketing efforts, or other such commercial invest-
ments. Access to more reliable and comprehensive data has the 
potential to significantly improve forecasting accuracy and to 
provide all stakeholders in a supply chain with a common under-
standing of market potential. Furthermore, the improved fore-
casts that result from better information reduce the likelihood 
of product shortages, delivery delays and overproduction—all 
of which engender significant costs (financial and otherwise) 
to suppliers and end users. In global health inaccurate demand 
forecasts cost lives.

Despite the critical nature of good information to demand 
forecasting, those currently engaged in forecasting for health 
products in developing country markets frequently find that the 
data they need are either not available or not credible. Such infor-
mation limitations are clear drivers of forecast inaccuracy. The 
global health community is increasingly recognizing the need for 
concerted action to address the challenges inherent in gathering 
and disseminating the information required to credibly forecast 
demand in developing country markets.

Identifying information requirements and 
priorities across players and forecast 
types
The information that suppliers, public-private product develop-
ment partnerships and buyers utilize for demand forecasts falls 
into four categories: international data, national data, disease and 
product data, and target population and behavioral data. Within 
these categories there are 17 specific information elements that 

together capture the information used most frequently by forecast 
developers (table F1).

The consistency of the “information wishlist” provided by fore-
cast developers, even across organizations, products and disease 
areas, is a significant finding in itself. Furthermore, all players 
identified significant and highly consistent gaps in the availability 
and reliability of the majority of information currently available 
for use in forecasting. 

While most respondents reported using most or all of these 17 
information elements, 8 were highlighted as being of particular 
importance to forecast development. These are:

•	 Epidemiological data.
•	 Treatment guidelines and policies.
•	 International donor funding data.
•	 Historical consumption data.
•	 National health system and accounts data.
•	 Supply chain and logistics data.
•	 Demographic data.
•	 Product profile data.
Even more telling is that gaps identified in information quality 

and availability exist across the majority of information elements, 
but are in fact most severe in high-priority information categories. 
As highlighted in table F2, particularly severe gaps in informa-
tion availability and quality exist within data on epidemiology, 
international donor funding, historical consumption, national 
health system and accounts, supply chain and logistics, and coun-
try willingness to pay.

Identifying sources, users and specific 
gaps for priority information elements
Why do those forecasting demand face such severe challenges 
with regard to information on epidemiology, international donor 

Appendix F

Information sharing and 
gathering as a public good

This appendix summarizes “Information Sharing & Gathering as a Public Good” by Daniella Ballou-Aares and Priya Mehta from Dalberg 
Global Development Advisors (available at www.cgdev.org/forecasting).
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Table F1
Information used most frequently by forecast developers

 

Information element Description

International data

1 International treatment 
guidelines and policies

Information on global regulatory processes and treatment guidelines, including:
WHO preapproval process.•	
WHO treatment guidelines.•	
WHO essential drugs list.•	
Other global processes and guidelines.•	

2 International 
donor funding and 
program data

Information on donor-generated resources, including:
Historical international donor funding by product by country and program.•	
International donor funding targets and projected •	
funding by product by country and program.
Anticipated timing of funding availability.•	
Other funding constraints.•	

National data

3 National macroeconomic 
and sociopolitical data

Information on country wealth, growth and sociopolitical factors, including:
GDP growth rates.•	
GDP per capita. •	
Sociopolitical indicators (for example, political stability, government effectiveness, •	
regulatory quality, rule of law, control of corruption and accountability).

4 National health service 
coverage data

Indicators of historical and present healthcare coverage of target population, including:
Rate of immunization.•	
Rate of detection and diagnosis.•	
Percent receiving treatment.•	
Contraceptive prevalence.•	

5 National health system 
and accounts data

Indicators of the strength and capacity of the healthcare 
system (both personnel and facilities), including:

Public expenditures on health (including historical and projected national •	
government spending on healthcare, programs or specific products).
Private expenditures on health (out of pocket expenditures and prepaid plans).•	
Physician, nurse, midwife, dentist, pharmacist and health worker density.•	
Hospital, hospital bed, pharmacy, laboratory and clinic density.•	
Number of medical and nursing schools. •	
Indicators on responsiveness of health system.•	
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Table F1 (continued)
Information used most frequently by forecast developers

 

Information element Description

6 National and 
nongovernmental 
organization 
program targets

Information on the size, scope and impact of country programs, including:
Patient targets of in-country programs.•	
Service statistics of in-country programs.•	
Plans for expansion and scale-up across in-country programs.•	

7 Government willingness 
to pay and likelihood 
of adoption

Indicators of government willingness to invest in and adopt a product, including:
Market research on country willingness to make investment in •	
product compared with other potential investments.
Proxies for likelihood to adopt, including:•	
History of clinical trials.•	
Adoption of other new technologies.•	
Historical data on lags to adopt (for example, post-licensure lag).•	

8 National and 
nongovernmental 
organization guidelines 
and policies

Information on national regulatory policies and treatment guidelines, including:
National regulatory processes.•	
National treatment guidelines (for example, national health policy, national drug policy).•	
National trade and export-import regulations (for •	
example, minimum shelf life requirements). 
Program treatment selection processes and guidelines.•	
Program implementation protocols and monitoring of compliance.•	

9 Supply chain and 
logistics data

Information on the forecasting process, supply status and 
delivery times for particular product types, including:

Mappings of forecasting process.•	
Time and location of product receipt.•	
Historical and current product inventory levels and location.•	
Lead times.•	
Mappings of procurement and distribution systems.•	

Disease and product data

10 Product profile data Information on key product characteristics for existing or 
future products (as relevant and available), including:

Product formulation and specifications (for example, efficacy, duration, •	
dosing schedule, shelf life, storage and handling requirements).
Likely target population (for example, child, adolescent, adult or other).•	
Regulatory status.•	
Product price.•	
Delivery and operations costs.•	
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Table F1 (continued)
Information used most frequently by forecast developers

 

Information element Description

11 Historical 
consumption data

Historical market sales data, including:
Historical product sales (for existing products), segmented by product and by country.•	
Historical product sales for analog products (as a proxy for products that •	
have not been launched), segmented by product and by country.

12 Market trend analysis Market analysis on product trends, including:
Market growth.•	
Market share.•	
Anticipated introduction of competitor and substitute products.•	
Analysis of public and private markets.•	

13 Country-level 
procurement plans

Country- and program-level plans for product procurement, including:
Specific procurement plans describing anticipated •	
quantity and timing of product procurement.
Historical and outstanding tenders issued by buyers for purchase of specific products.•	

Population and behavioral data

14 Demographic data Demographic data by country, including population characteristics such as:
Age.•	
Sex.•	
Race and ethnicity.•	
Income and socioeconomic status.•	
Fertility rates.•	
Birth rates.•	
Life expectancies.•	
Height and weight.•	
Mortality rates.•	

15 Epidemiological data Disease-specific epidemiological data by country and target 
population, including estimates and projections of:

Incidence.•	
Prevalence.•	
Mortality.•	
Morbidity.•	
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funding, historical consumption, national health system and 
accounts, supply chain and logistics, and country willingness to 
pay? Several factors about the way information is currently shared 
are important drivers: 

•	 Information is often shared only in ad hoc manner.
•	 There is a tendency to treat information as proprietary by 

default.
•	 There is very little of the data standardization required to share 

data systematically and across multiple stakeholders.
As this summary of the sources and users of each priority 

information element illustrates, closing high-priority gaps will 
require more effective and systematic consolidation and dissemi-
nation of existing information. To this end, it is reassuring to 
note that there are several specific information sources that cut 
across multiple information categories, which could help focus 
information gathering efforts. However, addressing the priority 
information gaps will require not only better information sharing 

but also additional and explicit investments in gathering “new” 
information—information that is not currently collected in any 
formalized or ongoing manner.

Information sharing in developing 
countries
As the previous section shows, there exists a set of readily identifi-
able information consistently demanded by forecast developers; 
information that if accurately recorded, effectively compiled and 
clearly presented to forecast developers would eliminate many 
avoidable information-related forecasting uncertainties. Yet 
though the “information wishlist” is clear, current efforts to gather 
and share such information have been unable satisfy the demands 
of those engaged in forecasting. Core forecast developers empha-
size that certain primary data are not currently captured and 
therefore nonexistent for current purposes. Furthermore, many 
indicate that existing data are too often inaccessible, incomplete 

Table F1 (continued)
Information used most frequently by forecast developers

 

Information element Description

16 Consumer 
behavioral data

Information to understand consumer product preferences, cultural 
norms, acceptable locations and providers, including:

Household surveys.•	
Attitudinal surveys.•	
Social anthropological studies.•	
Compliance with existing vaccines and drugs.•	
Market research on consumer willingness to pay.•	
Level of education.•	

17 Physician 
behavioral data

Information to understand physician product preferences, including:
Physician willingness to prescribe and physician prescribing data.•	
Physician knowledge level.•	
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or inaccurate. Data from one source are invariably inconsistent 
with those of another source, to the point that forecast develop-
ers have minimal confidence in their own ability to distinguish 
which data are reliable. The following section describes the current 
approaches to sharing information in developing country markets 
and contrasts them with the models used to share similar infor-
mation in the developed world context. Comparing developed 
and developing country “markets” for information lends insight 
into the viability of new information-sharing solutions in the 
developing country context.

In recent years resources devoted to addressing developing country 
health challenges have rapidly and drastically increased. Yet despite 
this growth in available resources and the intensity of public attention 
to these markets, difficulties persist in gathering accurate information 
about the resources, products and regulatory environments in devel-
oping country markets. Such limitations are becoming increasing 
frustrating. Priority must be given to addressing information gaps, as 
they hinder not only the ability to create the accurate demand fore-
casts, but also the ability to make the many crucial product and supply 
chain investments that depend on accurate demand forecasts. 

Figure F1
Overall importance and performance of information categories
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Table F2
Information sources, users and gaps

 

Information 
element Sources Users Gaps

Implications for information-
sharing solutions

Historical 
consumption

International •	
buyers.
National •	
buyers.
Suppliers.•	
Public-private •	
product 
development 
partnerships.
Funders.•	

Suppliers.•	
Public-private •	
product 
development 
partnerships.
International •	
buyers.
National •	
buyers.

Multiple sources of historical •	
data exist per disease, 
but much of the existing 
information is not effectively 
or systematically shared.
Data that are shared are •	
generally not consolidated 
by product and must be 
compiled across sources.
Even for individual •	
sources, data are largely 
unavailable or incomplete.

Historical consumption •	
data are used by and 
sourced from both 
buyers and suppliers.
Suppliers would be •	
the easiest source 
from which to compile 
information, as they are 
more consolidated and 
maintain fairly standardized 
records of sales.

International 
donor 
funding

Funders.•	
National •	
buyers.

Suppliers•	
Public-private •	
product 
development 
partnerships.
International •	
buyers.
National •	
buyers.

Key users have little •	
access to product-specific 
funding forecasts. 
A consolidated view of funding •	
across multiple funders is 
often not available by disease. 
Lack of transparency into •	
country procurement 
processes, financing 
and funds flow.
Significant uncertainty in the •	
reliability and timing of funding.

Efforts by funders •	
are required to:

Provide consistent •	
reporting across 
diseases and donors. 
Provide relevant •	
country- and product-
level information.
Increase timeframe of •	
funding commitment 
information.

Epidemio-
logical

National •	
government 
surveillance 
data.
International •	
agencies.
Other (for •	
example, 
clinical 
research)

Suppliers.•	
Public-private •	
product 
development 
partnerships.
International •	
buyers.
National •	
buyers.

Disease data for developing •	
countries is inconsistent 
across sources (for example 
recent attempt to compile 
HIV, tuberculosis and 
malaria statistics across 
10–12 countries revealed 
inconsistencies between UN, 
WHO and country data).
Need for better projections •	
of disease evolution and 
patient flow over time.
Data are often unavailable •	
or incomplete.

National buyer investments •	
are required in improved 
surveillance systems.
International sources should •	
address discrepancies 
in disease data.
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In response to these uncertainties, initiatives have begun to 
emerge to collect and disseminate information relevant to fore-
casting. These initiatives are distinct from previous initiatives 
in that the collection and dissemination of this information is 

the initiative’s central function or at least central to its mandate. 
And at the same time, existing initiatives have expanded the 
scope of the data that they provide, in order to better meet the 
expanding needs of stakeholders. Yet despite these improvements, 

Table F2 (continued)
Information sources, users and gaps

 

Information 
element Sources Users Gaps

Implications for information-
sharing solutions

National 
health 
system and 
accounts

National •	
government.
Program •	
implementers, 
distributors.
International •	
agencies.
Other.•	

Suppliers.•	
Public-private •	
product 
development 
partnerships.
International •	
buyers.
National •	
buyers.

Of 192 WHO member •	
countries, only 39 
have sufficient health 
infrastructure information. 
92 have only census data, old •	
survey data or no data at all.
Need for more frequent •	
country health infrastructure 
assessments and projections.

Existing data within •	
international agencies, 
national governments and 
programs could be better 
compiled and organized.
Significant long-term •	
investment needed 
to support additional, 
more frequent country 
health infrastructure 
assessments.

Supply chain 
and logistics

National •	
buyers.
International •	
buyers.
Other (for •	
example, 
customized 
research).

Suppliers.•	
Public-private •	
product 
development 
partnerships.
International •	
buyers.
National •	
buyers.

Supply chain and logistics data •	
such as inventory quantity and 
location are often unavailable, 
as systems are not in place 
to manage supply chain. 
Manually maintained •	
records at the facility 
level make compilation 
and analysis difficult.
Lack of accurate data at lower •	
levels in the supply chain.

Buyer data could •	
be shared in a more 
systematic manner. 
Investment also required •	
in buyer systems to 
improve data reliability.

Country 
willingness 
to pay and 
likelihood of 
adoption

National •	
buyers.
International •	
buyers.
Funders. •	

Suppliers.•	
Public-private •	
product 
development 
partnerships.
International •	
buyers.

Entirely conducted through •	
proprietary, customized 
research projects that 
are not shared.
Few expert providers of •	
research and analysis 
exist in developing country 
health markets.

Customized research •	
will continue to play 
an important role.
Potential opportunity to •	
share core information 
across players.
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information gaps remain. One challenge is that while these initia-
tives themselves may focus on forecasting demand, they typically 
remain within existing organizations that have much broader 
mandates, for which demand forecasting is a low priority. 

Information-sharing models from 
developed countries
As noted by Raman and Narayanan (2004), inaccurate demand 
forecasts are a frequent challenge for numerous product sup-
ply chains across the globe. Misaligned supply chain incentives 
are the key cause of poor demand forecasts, and Raman and 
Narayanan point out that a key root cause of such misaligned 

incentives is “hidden information.” Thus, information-sharing 
initiatives and organizations are a common approach to improv-
ing the ability of supply chain stakeholders to forecast demand 
and more effectively manage the supply chain. It is therefore 
not surprising that there exist a multiplicity of organizations 
providing market and consumption information for pharma-
ceutical products and that such information resources exist in 
a wide variety of other developed country product and service 
markets. 

Can a comparable market for information exist in developing 
countries? Given the significant increase in resources and growth 
in markets for these products, the answer must be yes. But how 

Figure F2
Information sharing in developed markets

 

Information
sharing

Customized
information

gathering and
analysis

Private firms focused on research
and analysis of key market data,
including product trends and purchaser
behavior. May be focused on specific
industry, disease or geography.

organizations and specialized 
organizations focused on health 
products market.

consulting firms

Private firms focused on collecting and
disseminating health product data 
across diseases

providing free, widely available data

Key players Market characteristics
Example

organizations

data (1–3 per market), where 
standardized data a priority.

product and market info.

data for a fee.
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will this be achieved? Some of the lessons from developed coun-
tries are particularly instructive. 

First, in both developing and developed countries public orga-
nizations provide key demographic and epidemiological data. 
However, in developed countries these data are perceived as more 
robust and credible, and they benefit from significantly greater 
resources invested in collection, validation and dissemination. 
Improving the quality of data from public health entities and 
national censuses providing these data for developing countries 
would improve the ability of forecast developers to predict demand 
in those markets. It should be noted that the timeline and invest-
ment for improving such information is significant, and that as 
discussed below, there are other opportunities for more rapid 
improvements through the use of new information-sharing models 
for product and market data.

Several observations about developed country models for infor-
mation sharing and gathering provide particular insights about 
opportunities to rapidly improve the availability of information 
for developing country markets.

The most significant difference between developing and devel-
oped country markets for health product information is the pres-
ence in developed countries of a diverse set of independent orga-
nizations dedicated to collecting a wide range of data relevant to 
forecasters as their primary raison d’ être:

•	 Primary market data collected by a few key, credible sources 
not currently operating extensively in developing countries 
(such as IMS Health).

•	 Customized market information gathering and analysis is 
provided by a multitude of private organizations.

These organizations are focused exclusively on information 
collection and analysis and need to build reputations with their 
customers for the quality of their information to succeed.

•	 Quality and credibility of information is the result 
of established global networks of sources and trusted 
methodologies.

•	 Risk to the firm’s reputation and future revenue helps main-
tain information quality.

Finally, these organizations collect data from diverse sources 
and serve as a neutral and objective information collector where 
direct sharing of information across stakeholders might be impos-
sible or cumbersome.

•	 Market data are typically collected through payment of 
external sources and available only for purchase.

•	 Customized market information is collected through pri-
mary and secondary research and available primarily for 
purchase.

A similar model should be explored for developing countries 
in the form of a global health infomediary.
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Manufacturers rely on information from other supply chain stake-
holders to complete their forecasts at each stage. Specifically, they 
need demand forecasts, funding forecasts or alternative scenarios 
(that is, upside, realistic and downsides), activity timelines and 
agreed procedures. For vaccines in particular, they require a three-
year forecast, ideally revolving on one-year period, with a firm 
contract for the first year for 90% of the order, then decreasing 
for the following years 60% and 40%. Most important, the global 
needs should be transparent to all players.

This information should be updated on an annual basis, with 
special updates as appropriate (for example, on announcement 
of new funding initiatives). For existing products, supply chain 
forecasts should be provided at least quarterly if not monthly. 
Vaccines are a special case, where it is necessary to have the infor-
mation updated annually for global volumes (and the last revolv-
ing year three), quarterly for year two and monthly for year one. 
While suppliers would ideally like to see the data in addition to 
the actual forecasts, if just the forecasts are provided that it is 
essential to have transparent assumptions.

At the same time suppliers have information at each stage that 
could be shared to help other players better estimate demand. 
For example, in the case of antimalaria drugs, it would be useful 
to share ACT drug needs between prequalified laboratories in 
conformity with enlarged criteria (price, quality, pharmacovigi-
lance and the like). This would allow for medium-term forecasts, 
would stabilize the artemisinin market, would help minimize the 

risks to manufacturer and would allow countries to learn how 
to manage ACT drugs. For vaccines it could be helpful to share 
information about batch failures or any other industrial incident 
possibly affecting the supply chain, with respect of confidential-
ity to other competitors, and it is possible to give the price three 
years in advance.

Funding transparency, support for faster track approvals, firm 
contracts and regular updates (as mentioned above) could all help 
reduce uncertainty and risk for suppliers. Suppliers would also like 
to see greater transparency in the award process, with the knowl-
edge that various suppliers may be treated differently to permit 
procurement agencies to achieve the objective of secure supply.

Finally, suppliers had several suggestions on how to educate 
international organizations, funders and procurement agencies on 
the particular needs of the producers in terms of demand forecast 
information. Suppliers noted the importance of having individu-
als with experience from concerned product areas involved when 
planning any project. It is also key to understand the differences 
between drug and vaccine supply chains, with vaccine supply 
chains characterized by extremely long production lead times 
(and industry capacity building); a limited number of suppliers, 
making alternative availability scarce in case of short supply; and 
a higher frequency of batch failure.

The tables on the following pages summarize the key supplier 
needs from the global health community in order to more effec-
tively engage in developing country markets.

Supplier needs
Appendix G

This appendix summarizes the outputs of a subgroup convened by the International Federation of Pharmaceutical Manufacturers and 
Associations to inform the Global Health Forecasting Working Group of suppliers’ specific forecasting needs from the broader global health 
community.
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Table G1
Key supplier needs from the global health community

 

What do suppliers need? From whom? When and how often? Why?

Pre-product development

Unmet need and epidemiology (currently, •	
and potential drivers of growth).
Geographical spread of diseases.•	
Rates of diagnosis and •	
treatment protocols.
Array of beliefs and perspectives •	
on these issues at different points 
(clinicians, policymakers, patients; 
for example, “influence cascades”).
Country-specific price and •	
registry policies.
Public market demand and trends •	
(especially WHO, UNICEF and PAHO): 
their strategies and future plans.
Market research.•	
Price elasticity and nonprice •	
determinants of demand 
(through market research).
Need to take into account the •	
different segments of demand 
within developing countries.
Needs to be product-specific, in •	
particular for innovative products.
Nonpolitical information on long-•	
term donor forecasts and plans.
Donors to state long-term commitments.•	

WHO is the •	
primary source for 
epidemiology (also 
GAVI for vaccines).
Hypothetical joint •	
market research 
organization could 
have some benefits 
in no-profit no-loss 
situations, but could 
have competitive 
risks to return on 
investment (also 
differs according to 
primary and secondary 
and quantitative 
and qualitative 
dimensions).

As early as possible 
in the process 
(scenarios for 5–10 
years ahead).

Market attractiveness •	
drives decision 
to invest.
Key drivers of •	
demand, and the 
degree of certainty or 
uncertainty of each 
are fundamental for 
capacity planning.
Need better •	
interpretation from 
WHO of need and 
demand compared 
to political targets 
(data not influenced 
by political agendas).
Funders need to bear •	
some contractual 
risk even at this 
early stage.

Product development (phases I and II)

Impact of tolerability, safety, dosing •	
and the like on the market.
Implications for price sensitivity.•	
Expected price ranges and scenarios •	
compared with competitors prices, 
based on cost components.

Funders (for •	
example, GAVI for 
vaccines)—some 
informal discussions 
already taking place, 
but not at a high level 
or great extent.
Discussions with •	
other partners that 
would guide strategy.

At this point industry 
does not know details 
on what their prices will 
be, so it can only engage 
in informal discussions 
with donors. (Unless 
commitments are to 
hold same prices as 
existing product for 
new products, but this 
is a particular case).
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Table G1 (continued)
Key supplier needs from the global health community

 

What do suppliers need? From whom? When and how often? Why?

Large-scale clinical trials (phase III)

Reassessment of price •	
indication and expectation.
Need forecasting envelope—•	
both expected forecast and 
upper bound, which will drive 
maximum capacity decisions.
Better understanding of •	
subpopulations and target market 
subsets (women, children).
Large-scale safety issues and impact •	
on demand (contingency scenarios).
Funding forecasts and donor willingness •	
to pay and affordability limits.

WHO can help •	
identify and assess 
patient segments.
WHO guidance on •	
characteristics 
of products they 
recommend (“signals” 
for industry).

Funding forecasts will 
be an indication of the 
long-term sustainability 
of resources, and 
therefore a key input 
for the industry to 
assess its level of risk.

Affordability indicators 
by funders are a proxy 
for market research data 
in developing countries 
(public market).

Product launch and post-launch (phase IV)

Binding contracts, distinct •	
from “intentions.”
Contracts to include reference •	
prices for producers (in particular 
when product faces competition).
Information on procurement •	
systems of funding beneficiaries 
(that is, governments).
Information on funding cycles.•	

Funders. 1–3 years in advance. Contracts need 
to provide enough 
lead time (take into 
account the product’s 
shelflife, and producer’s 
contracting with raw 
materials producers).

On antimalarial drugs, 
for example, companies 
need to commit with 
raw material volumes 
in an annual basis.

Availability of resources 
is not the only 
question, producers 
face bureaucracy and 
corruption when working 
with procurement 
beneficiaries directly—
governments.
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Table G1 (continued)
Key supplier needs from the global health community

 

What do suppliers need? From whom? When and how often? Why?

Ongoing product usage

Binding contracts, distinct •	
from “intentions.”
Contracts to include reference •	
prices for producers (in particular 
when product faces competition).
Information on procurement •	
systems of funding beneficiaries 
(that is, governments).
Information on funding cycles.•	
For antimalarial drugs, need a coherent •	
list of medicines that can be bought 
with international funds (M2S2 list 
based on prequalified files or on the way 
to being prequalified versus Global Fund 
“compliance list,” unreliable regarding 
some products and laboratories).

Funders

WHO, Global Fund

1–3 years in advance. Contracts need 
to provide enough 
lead time (take into 
account the product’s 
shelflife, and producer’s 
contracting with raw 
materials producers).

On antimalarial drugs, 
for example, companies 
need to commit with 
raw material volumes 
in an annual basis.

Availability of resources 
is not the only 
question, producers 
face bureaucracy and 
corruption when working 
with procurement 
beneficiaries directly—
governments.

In the case of antimalarial 
drugs, there are some 
unclear points in the list 
of accepted products to 
be procured based on the 
Global Fund resources 
(WHO prequalification 
list? Global Fund 
compliance list?).
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“The ability to improve the 
forecasting of demand for 
medicines that are needed 
urgently is a critical key to 
building a strong and responsive 
health system. This Working 
Group has shown that we could 
make tremendous progress by 
taking specific steps, with our 
international partners. Now 
that the main analyses are 
complete, it is imperative that 
we move toward implementing 
the recommendations so that 
we will see sustained health 
benefits from new resources 
and new technologies.”
Dr. Hetherwick Ntaba
former Minister of Health, Malawi

“While there are many 
‘bottlenecks’ that help explain 
the limited use of existing drugs 
in resource poor settings, none 
are bigger than those related 
to improving the capacity to 
develop credible forecasts. This 
complex area has received little 
attention and is poorly understood 
by most. If implemented, the 
recommendations made in 
the new report of the Global 
Health Forecasting Working 
Group of the Center for Global 
Development will go a long way 
to improve access to existing 
medicines and will lower the 
barriers to the development 
and delivery of new therapies.” 
Dr. Gail Cassell
Vice President for Scientific 
Affairs and Distinguished Lilly 
Research Scholar for Infectious 
Diseases, Eli Lilly and Company

“This report addresses the critical 
challenge of all donor agencies 
engaged in global health—how to 
improve our ability to forecast 
demand for essential medicines 
and diagnostics, with an aim of 
creating greater access to them 
in the poorest countries. We 
at USAID welcome this new and 
insightful analysis as a means 
to further healthy and fruitful 
dialogue about how to work 
together more effectively with 
all stakeholders and partners.”
Dr. Kent Hill
Assistant Administrator, Bureau 
for Global Health, U.S. Agency 
for International Development

“Scientific progress is critical to 
developing new technologies, but 
so, too, is the policy framework 
that facilitates science. Accurate, 
robust and dynamic demand 
forecasting is a key element of 
this framework that can help 
drive policy making, funding and 
research and development.”
Mitchell Warren
Executive Director, AIDS 
Vaccine Advocacy Coalition

“The recommended road map 
toward improving the demand 
forecasts essential to an 
efficient supply chain details 
the roles of all stakeholders in 
a true spirit of partnership that 
is urgently needed to maximize 
aid effectiveness and enhance 
the impact of the Global Fund 
to Fight AIDS, Tuberculosis and 
Malaria and others. The stakes 
are much too high for the world 
to ignore. The time to act is now.” 
Dr. Thelma Tupasi
President, Tropical 
Disease Foundation

“Practical as a good recipe 
book, with the intensity and 
determination of a rallying cry 
and the thoroughness of a 
wining battle plan, this book’s 
suggestions seem so doable 
that many readers will be 
tempted to join the fight.”
Dr. Santiago Kraiselburd
Executive Director, Zaragoza 
Logistics Center

“This report, which takes a fresh 
look at the problem of demand 
forecasting, shows clearly how 
actions at the international 
level could genuinely facilitate 
improvements at the country 
level. I look forward to seeing the 
recommendations taken forward.”
Dr. Simon Mphuka
Executive Director, Churches 
Health Association of Zambia

“This book beautifully clears the 
path for credible forecasts, a 
means for sharing them and 
thus a reduction in risk for those 
of us who are struggling to 
bring the new technologies to 
the developing world.”
Dr. Una Ryan
President and Chief Executive Officer, 
AVANT Immunotherapeutics, Inc.
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