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Executive Summary

For more than half a century, Peru has been applying a series of strategies to enable its
population to access medicines. While progress has been made in this direction and there
is an apparent availability of greater financial resources, the gap is still too wide. Statistics
on the quality of medicine dispensing services at public health establishments show in the
last years a disturbing deterioration contrary to MINSA publications, asserting there is an
increased supply capacity.

One of the most important restrictions to obtain better results lies in the capacity of the
system to adequately manage processes. Within a rigid regulatory framework, often far
from the reality, with a still incomplete decentralization process, transfer of functions and
generation of regional competencies, together with a statutory perspective of process
management, it is proposed to seek opportunities for improvement that may make it
possible to obtain concrete results and generate social value in line with institutional
mandates.

This study underscores the need and rescues the feasibility to implement management
mechanisms in the public sector, in particular, for the supply of pharmaceuticals and medical
products in the regional health offices, similar to those used in the private sector.

It is necessary to achieve a cultural change in the role of public managers; accountability
can no longer be associated only to transparency and compliance with regulations. It is
necessary to include as an imperative, the need to generate valuable results in accordance
with their institutional mandate.

A management model is proposed, based on three dimensions: Market, Operating
Efficiency and Sustainability, in which is useful to associate values and techniques of private
management on the public management.

The first dimension is intended to manage the supply of final results (bottom line), in this
case, the dispensing of all medications prescribed to the patient by the pharmacy of the
health facility where he was treated. A private company would use concepts such as market
share, customer coverage and quality of service. To manage these criteria, indicators have
been developed to pursue objectives in the public sector equivalent.

When the obtained results are analyzed using this perspective, we find ourselves faced with
a deterioration of the health establishments’ capacity to supply the prescriptions of the
people served. Even in regions where there is a higher alternative offer of services or
competition, the results tend to be more negative. Where the public subsector is almost a
monopoly, service quality and users’ perception tend to improve. This leads us to consider
three hypotheses:

- In regions where there is more formality and tax pressure, the tendency to judge
public services critically is greater than in those where there is not (in Lima or Callao
they will tend to be more critic tan in Puno or Apurimac).

- In regions where there is greater possibility to compare alternative services both
public and private, the tendency to critically judge public services is greater than in
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those where there is not (again, in Lima or Callao they will tend to be more critic tan
in Puno or Apurimac).

- The public subsector (at least in regards to medicines supplies) does not have the
incentives or the capacity to compete with similar services provided by other sectors
(EsSalud, private clinics and pharmacies, etc.).

The second dimension refers to the principle of efficiency; there is no reason why this has to
be alien to public management. If the purpose is identified, equity must be pursued in an
efficient manner. To obtain better or similar results using the same resources. Given the
dynamics in public establishments, it is even possible to obtain better results with fewer
resources. Unfortunately, due to the current inertia, there are several cases of fewer results
despite having more resources. A private company would seek that its products offer
(supply) be evenly distributed to all sales points, would measure the productivity of the
resources used in its operation and would even monitor its evolution on a permanent basis.
Mechanisms are proposed to manage supplies in this same way.

Findings based on indicators developed point out several areas for improvements in the
supply process operation, especially in distribution. The supply capacity, or availability as
defined by MINSA, is not being taken as a relevant factor to determine the quality of the final
service. As this indicator is proposed, the purpose is to promote a greater willingness to
generate inventories, without evaluating how much value they contribute. Equally important
or even more important than the supply capacity in a particular region or field, is how evenly
it is distributed. The medicines availability indicator makes no sense if it is not accompanied
with an indicator of supply dispersion and even of efficiency in the distribution of such offer.

When we examine the capacity of financial resources(those used in the purchase of
medicines) to generate value (dispensing of prescriptions) we find very disperse results,
which are associated with the process management approach. Those regions which
purchase in order to store; that is, those regions with a greater expense to inventory ratio,
are those that tend to show lower results and, therefore, less productivity per sol spent.

The following is proposed based on the above:

- Using the availability indicator to evaluate the regional capacity to generate results in
its supply process introduces a serious distortion in the system that causes regional
health offices to increase their medication inventories.

- Instead of medicine availability per area, it is necessary to control the distribution of
the supply capacity. The former is associated to stocks and the latter, to flows.

The third dimension proposes managing the liquidity of the supply chain to keep it
continuous. A supply chain implies the administration of three types of flows: materials,
information, and cash. Social demands are growing in greater proportion than public
resources. Usage rates can be increased with an adequate management of cash flows and
financing sources. Accounts receivable (in this case the SIS) and inventories must be
managed so that cash cycles are as short as possible, without affecting service quality, but
guaranteeing the financial sustainability or intangibility of the supply chain. Unlike what is
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often believed, private companies value liquidity, even over profits. The basic concept is
money turnover, not immobilization (stock).

Here the idea is related to keeping the “Cash to Cash” cycle as short as possible without
affecting service quality. Having a high burden of immobilized assets diminishes any
institution’s capacity to maneuver, in addition to all other related costs. One of the main
weaknesses to keep a sustained medicines supply in health establishments managed by
regional governments is their budgetary availability. Many purchase processes or purchase
order generation processes are delayed or stalled due to lack of funds at the right moment.
The Regional Office or Executing Unit is saturated with stocks; however, it is unable to
replenish what they need with due anticipation. It is the result of poor programming of
requirements, an inadequate management of purchase contracts and budgetary flows.

As a proposal and based on the above, regional health authorities and their supply policy
should be oriented towards obtaining more efficient stock levels. Important price reductions
have been obtained using the corporate purchase mode. However, the next steps should
aim at consolidating these gains with an adequate cash cycle management. The work
hypothesis is:

- The high inventories held by regional offices are preventing the supply process from
being managed with the capacity to generate valuable results for the population.

An important idea is the incorporation of costs. Many public managers do not incorporate
costs generated by poor management. There is confusion between cost, expenditure and
budgetary control. What is considered as expense or budgetary disbursement is transferred
as cost to public service users — in this case, delivery of medicines to the people — through
an increasingly deteriorated service provision. As costs have not been incorporated,
decisions made are far from adequate.

As shown in this study, it is possible to associate efficiency in process management to final
results. The hypothesis is that:

- Regions that have showed greater approach to their market (less “lost sales”) and
greater cash flow control (lower stocks and accounts receivable) have enabled
greater access to health services for their target population.
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1. Introduction

The efforts to organize an adequate supply system of essential medicines in Peru date back
to 1959, when the first list of 20 medicines under an “essential” heading was established,
which were produced and delivered directly by national laboratories to health posts and
hospitals’.

In 1962, the Social Medicines Program was created, offering the population 69 medicines at
half the market price. Later, in 1968, during the military government, far-reaching measures
were adopted in health and particularly in relation to medicines. In 1969, 153 generic drugs
were purchased for the Ministry of Health’'s national network through a public bidding
process. In 1971, a basic medicines program was adopted in all public sector institutions.
Important price reductions were achieved, which favored access to medicines by those
sectors of the population which had never had such access before. The crisis of the military
government as of 1975 brought with it the gradual deterioration of this program.

As of 1975, the WHO was able to create a space to discuss issues faced by developing
countries with regard to access to medicines. In 1977, the first master list of essential
medicines was published as a strategy to strengthen primary attention.

During the 1980-1985 period, the Essential Medicines Program was created, where the
government opted again to distribute relatively inexpensive generic drugs. Due to lack of
funds to sustain its operation, it was not possible to prevent the deterioration that was being
dragged since the previous program.

Between 1985 and 1990, a new strategy was designed, creating the Basic and Essential
Medicines Program. It included 68 medicines that had to be supplied by the public sector,
based on the National Medicines Fund, which appeared in 1986 without any public treasury
budget allocation.

A new proposal in 1990 gave rise to the Local Health Systems (SILOS) promoted by the
Pan American Health Organization. During the 1991-1994 period, under an agreement with
MINSA, UNICEF developed the Project for the Revitalization of Peripheral Services
(PRORESEP). By the end of 1992, 59 pharmacies had been established, serving more
than 210,000 persons.

Another important project during the 90s was the Local Medicines System (SILOMED)
developed by MINSA in Cuzco, with Italian cooperation. The purpose was to develop a
“systemic” model for the local supply of medicines.

In 1994, the Shared Administration Program for Pharmacies (PACFARM), ruled by Directive
006/93-SA, was launched. A decentralized supply system was established with public
funding.

Aimed especially at the first level of service, it added a list of 63 items between essential
medicines and medical material, to be distributed to public health centers and posts. The
program’s sustainability was based on the drug revolving fund. An interesting aspect was
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the relevance given to training, which accounted for 12% of total expenses. Scale
economies were exploited, centralizing purchases by public bidding processes.

In April 1990, during the reorganization process of the Ministry of Health, the DIGEMID was
created as a technical-regulatory body with responsibilities that included sanitary registration
of medicines, issuance of regulations and control of medicines production, distribution and
dispensing processes.

The Integrated System for the Provision of Medicines and Medical-Surgical Supplies
(SISMED) was established in 2002 as a public health strategy aimed at improving the
accessibility to essential medicines by the population, especially the low-income population.
The entire process management was structured under a single division and the resources
available on a national basis to the various institutions taking part in the supply of medicines
were consolidated. The regulatory agency for the pharmaceutical market (DIGEMID) also
took up the leading role in the conduction of the entire medicine supply system of the public
health subsector.

Is proposed a delivery system that would ensure the availability of essential drugs, adopting
national standards to ensure proper and efficient management of the whole process of

supply.

In 2005, pursuant to the Regional Governments Act, the Ministry of Health initiated the
process for the transfer of duties and powers. It is up to the Regional Health Directorates
assume the full use of the powers conferred on it, within which is included the supply of
drugs.

In this situation, and since they lacked an approach to decentralization, the SISMED
provisions became obsolete and presented inconsistencies in the regulations.

Meanwhile, the regional governments through their health offices, influenced by the
MINSA’s centralist tradition and regulatory approach, showed limited progress in the
development of medicine supply systems adequate to the geographical and social context.

In 2009, the MINSA created the Acquisition Office for Strategic Health Resources (DARES)
to be responsible for the programming, acquisition, storage and distribution of
pharmaceutical products, medical and dental supplies. It took over responsibilities
previously under the DIGEMID or the OGA.

Peru is no longer the country it was in the 60s. Much progress has been achieved with
regard to health systems and towards improving the supply of medicines. However, it is
clear that a significant part of the population is still unable to adequately access essential
medicines, necessary for the recovery and maintenance of their health conditions.

Analyzing the above-described chronological events, patterns may be identified around the
same contents, where differences were marked by the strategies used: subsidies,
exemptions, negotiations with the pharmaceutical industry, large-scale purchasing, financing
mechanisms, etc., a wide range of efforts guided by the forced presumption that once a
sustained supply of low-priced quality medicines were available, the public institutions would
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take care of making them available to the population that needed them the most, which
eventually ends up confronting the system with old unresolved problems.

The managerial capacity of the system, translated into abilities for planning, making
processes operative, optimizing resources and, above all, potential to obtain sustainable
results, was and still is a key point. In a cultural context of public administration, where
regulations are often considered an end in themselves rather than a means, the supply of
medicines was managed from a statutory perspective, with great rigidity and reducing
considerably the leeway for maneuvering.

The lack of technical preparation and experience, the need to develop a different profile for
supply managers, to have them join the health team with an integrating view, seeing
medicines as a means, as part of a whole, is still a pending task.

! Phang Romero, Carmen. Reforma del sector salud y la politica farmacéutica en Peri/Reform of the health
sector and pharmaceutical policy in Peru. Cadernos de Saude Publica. Fundacao Oswaldo Cruz, 2004.
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2. Supply chain management model

A medicines supply chain is the network of entities that plan, finance and distribute products,
manage the related information and finances, from manufacturers, through intermediate
warehouses and distributors, to the dispensing points and health establishments®.

They represent a support to the entire health system and are essential to provide consistent
availability of affordable, high quality products for treatment and diagnostic, in places
geographically accessible to the target population. In addition, they convey feedback about
supply and demand to the planners and manage financial flows for the system to avail of
sufficient resources. A broken supply chain can paralyze the health system and undermine
positive results.

Sustainability of the supply chain will be possible to the extent it manages to be adaptable
and cost-effective and keeps its financial integrity. When properly managed, it will build its
capacity to obtain satisfactory results on a continuous basis.

In this respect, supply management must focus as shown in the graph below:

Graph # 1 Supply Chain Management Elements
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2.1 Client oriented

A management aimed at meeting the needs of clients is associated to the system’s
response capacity or to its adaptability, which is the ability to change rapidly in terms of
volume, combination of products or location to face different conditions. The capacity of an
organization to adapt enables it to rapidly detect changes in the market, reconfigure its
processes to meet new requirements, share information across the borders of the
organization and adopt new products and technologies.

These are adaptability and efficiency principles that rest on the “creativeness” of public
managers to combine what they perceive about public demands with their access to
resources and control over the operational capability to produce value®.

A first approach to this element is to establish who the client is and internalize it. If it is
perceived that the client is the Ministry of Health or the regulatory agency, then the
management focus will aim at its demands, just like reality shows us it often happens.

For the purpose of this study and the design of a management system for the provision of
medicines and supplies, the goal is to guarantee a consistent supply of affordable, high
quality products for treatment and diagnostic, in places geographically accessible to the
target population. For a Regional Health Office (DIRESA) it may be to place adequate
medicines and supplies in the Region’s health establishments, under good quality, quantity
and opportunity conditions, making an efficient use of the resources intended for that
purpose.

What needs to be guaranteed is the adequate supply of medicines where health services
take place. The end clients will be the local people who will arrive at the health
establishment, but the immediate users of the supply chain will be the pharmacies or
dispensing points.

A second approach is to define the service level required. A supply chain, ultimately, must
be measured by its responsiveness to clients, which leads us to understand what the service
will mean to the client. Ideally, a patient served in a health establishment must receive full
treatment; in other words, patients must be given all the products included in the medicines
prescription.

A third approach is by estimating needs. Forecasts are important due to a series of
reasons, among them because they are the ones that add the service level that the market
requires in terms of lead times for the orders. Forecasts and client service must be the
guides to define inventory levels.

The classic symptom of a poor process for estimating needs continues to be too much
inventory and too much of the incorrect inventory, which is a typical consequence of a lack
of knowledge of the market.
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2.2 Incorporation of costs

The management of a supply chain necessarily implies making a series of decisions with
regard to the allocation of resources, in this case public resources, so as to obtain results, in
this case, the generation of public value. If costs, either explicit or implicit, are not duly
incorporated and measured, decisions will be far from adequate.

By definition, the use of a resource (input) to be transformed into a result (output) entails a
cost. Some indicator must be in place to show us whether such transformation is actually
cost-effective. Irrespective of whether a public or private organization is concerned, the
anticipated benefit must be higher than the cost incurred; otherwise, the social value would
be destroyed in this case.

In a private, profit-oriented company, the concept is clear: all costs (explicit) reduce profit;
therefore, they are accepted provided the benefits expected are higher than the costs
incurred to generate them. There is an additional cost (implicit) concerning the opportunity
cost of invested capital as defined by the shareholders.

In the case of the provision of medicines and supplies in the public subsector, it is proposed
to incorporate the shortage cost as a parameter. Taking as basis the principle that
resources are very limited and social demands very high, there is always the need to
optimize their use. The proposal further proposes a methodology to estimate management
costs based on “lost sales”.

Usually the higher costs faced by a supply chain are associated to their inventories.
Immobilized capital, in this case very high, generates unnecessary costs that reflect in
different ways, whether caused by problems to manage warehouses, resulting higher
demand to expand storage capacity, deterioration of medicines, compliance with expiry
dates, loss or theft, shortage of financial resources to activate purchases fluently, induction
to consumption and non-rational prescription, which is ultimately expressed with the
sustained deterioration of the capacity of Health Establishments in the public subsector to
supply or distribute all the medicines prescribed to their target populations.

2.3 Liquid assets turnover

There is a principle in the management of private enterprise that evens out the management
of financing sources in the public sector: “cash is better than profit” and this is the
characteristic of a self-sustainable operation.

The provision of medicines and supplies must be a self-sustainable process, preserving its
financial integrity. This means keeping cash cycles as short as possible, which will be
achieved with an adequate management of the inventory turnover, accounts receivable (in
this case SIS) and accounts payable (commit resources to initiate acquisition processes).
Insofar as credit purchases are not allowed, the relevant cycles are the first two.
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We will go in depth in this aspect in the inventory management section and when
sustainability indicators are defined.

The next chapters of this study will discuss a management model based on these three
elements, in the understanding that the focus of public managers lies in obtaining the results
expected for the service they render.

It should be mentioned that the current organization of the Regional Health Directorates has
at all times been considered as existing and usable. The proposal worked out has taken as
a requirement the viability of its application in public management in its current condition.
No structural changes are proposed nor the need of a new type of “institutional structure.”
The hypothesis is that given the current conditions in the Regional Medicine Offices and
Executing Units, it is possible to apply a new results-based (bottom line) management
model.

What must also be made clear is that it is not a management proposal based on laws but on
management principles. However, none of what is proposed contravenes current
regulations in regards to the supplies of medicines and neither any provision of SISMED.
What has been sought are maneuvering spaces to allow for an efficient management of the
supply chain.

* Private sector role in health supply chains, MIT ZARAGOZA International Logistics Program, November
2008.
* Moore, Mark H., Creating Public Value: Strategic Management in Government, Harvard University Press,
1995
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3. Defining Management Parameters

Any activity or service within an institution, moreover when it has strategic implications, must
have the required performance coefficients clearly identified. These coefficients express the
organizational capacity with respect to meeting client or end user expectations.

The definition of standards is associated to the need of permanent improvement processes
of such standards. In this respect, improvements are reflected on the incorporation of new
standards, higher than the previous ones. When a standardized performance indicator is
defined, the implicit concept is to reduce its variability and thereby control it. Standardization
in this case is the systematization of repetitive activities and the decrease of variability of a
process result and the capacity to control it. Without control there is no management
possibility, let alone improvement.

Results or performance indicators are not an end in themselves. A process is not managed
to obtain coefficients or indicators. In turn, a coefficient that is particularly appropriate for a
purpose may be completely useless for another. Before electing a performance indicator,
public managers must choose its purpose. It is also important to keep in mind that one
single measure (indicator) or a group of them is not useful in all circumstances.

When reference is made to a system or a supply chain, it is necessary to measure both the
final results (expected by the user and the stakeholders) and the partial results of each
process. Each of these must be evaluated to the extent it is in line with the final result.
Maximizing results of individual processes does not guarantee that the system is reaching
optimal performance.

Another important aspect is that the proposal envisages a client-oriented management,
great emphasis on the control of results, responsiveness, transparent methods to review
performance and high concern for money value and efficiency generation. A public
manager’s accountability requires the establishment of clear objectives; efficiency requires a
“hard look” at objectives. Focus must be placed on results instead of procedures and the
need to use in the public sector management tools that have been “tested” in the private
sector.

The purpose of this section is to design a management system for the provision of
medicines and supplies based on the model defined in the previous chapter, using control
indicators, of processes and of results. The underlying criterion is that by controlling the
evolution of these indicators and taking corrective measures every time they deviate from
the desired values, it will be possible to keep the supply process within the limits of
efficiency and with the capacity to deliver results.

It is worth mentioning that the indicators proposed are for the Public Manager (Regional
Medicines Director or Executing Unit Manager). There are a series of other indicators
designed for specific processes, the usage level of which corresponds to staff that are closer
to the operating area.
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Three orientations or dimensions are proposed: Market, Operating Efficiency and Operating
Sustainability. Table 1 below shows a summary of these indicators and Annex 1, their
technical sheets.

Table # 1 Management Indicators

Dimension Indicator Scope Period Purpose

Operating
Efficiency

Operating
Sustainability
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3.1 Market Dimension

It is related with the social value that the process generates for its target market or final
clients. As mentioned, public managers need to obtain results; it is their raison d’étre.
Under this approach, management transparency is related to the capacity to create public
value through the optimization of public resources. Accountability must be related to the
fulfilment of its social mandate. In this dimension, it is sought to develop performance
indicators for results, not for production or process compliance.

A public manager’s accountability must be understood as what the population expects in
exchange for the room for discretion granted in decision-making regarding the provision of a
service. Itis a form of working guided by the needs of the client and driven by the market.

Market-oriented management, more than some type of behavior, is seen as an “attitude” or
rather a “culture” of the whole organization. This approach suggests that improvement
criteria must be incorporated into effectiveness, efficiency and, hence, the capacity to
generate value for clients.

Incorporating the foregoing, public managers must consider what citizens really expect, as a
reference, to head the operation. The presumption is that if they are aware or if they have a
good perception of the result that their target population expects, they must organize their
institution and design their activities to meet these goals. What they need is to use their
imagination beyond their traditional mandate as public servants and even beyond “their
instinct towards bureaucratic entrepreneurial initiative™.

If the new decision rules are results-driven, the need arises to trust the ability of a public
manager to capture them with a quantitative indicator. Where accountability for the
performance of a certain public function cannot be reflected through internal measurements
but through external evaluations of client satisfaction.

Furthermore, this definition of client and service close to the private sector, leads to consider
some assumptions:

The first one is that transactions must be voluntary. Very seldom do private consumers pay
for a service they will not use. Taxes, due to their coercive nature, are a good example,
moreover if we consider that there may exist great variability in the relation between users
that go to public health establishments and those who pay taxes, among the different
regions of Peru. In those where there is greater payment participation (urban regions, with
more formal development) the tendency to judge public services negatively could be
stronger than in those where tax pressure may be less (rural, less formal, regions).

The second one is that literature on marketing proposes that an individual (client, patient,
user) determines its satisfaction based on the relation between expectations on service and
experience with this kind of service, under the assumption that alternatives are
homogeneous and the price is relatively constant. In other words, the possibility must exist
to compare the service (competition). In those regions where there are greater possibilities
to compare services, the attitude may probably be more critical when dealing with public
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services. For instance, in Lima or Callao there are more quality references than in Apurimac
or Puno.

The private sector learns about consumer satisfaction through price mechanisms under
competition assumptions, but the public sector must learn about client satisfaction through
approximate indicators (proxy) and the most common are surveys on preferences and
citizens’ satisfaction.

3.1.1 Service Quality Management

It is associated to the final supply result. While final users of the supply chain are health
establishments, the goal must be that once the client or patient was served in a health
establishment (public subsector) he receives in his pharmacy 100% of the medicines that
were prescribed (in the adequate quality and opportunity conditions). This study has not
incorporated the analysis and description of the dispensing or sales of medicines, as it does
not form part of the logistic process. However, the quality of the service offered must be
measured. Further on we will see that despite the existence of a great supply capacity in
several areas, results are still far below expected.

Efficiency levels would be given by offering quality service to the target population, which in
this case means that a client, user or patient that visited a public health establishment
(subsector) receives in the pharmacy of such establishment the medicines prescribed.
According to the national standards obtained from the National Households Survey, the
minimum expected, as a baseline, would be that 80% of the cases receive all or most of the
medicines. An efficiency level would start at 87%.

Below this performance standard, we must evaluate the supply capacity (availability) of
Health Establishments. Where it is high, we must review if missing items have a high
turnover. In addition, we must evaluate the dispensing process (who prescribes, who
dispenses, what are the service hours). It is also necessary to ask those responsible for
such establishments, complete and updated inventories in order to initiate an audit if the
data do not coincide with their ICI registry.

If the supply capacity is low, missing items must be replenished, starting with those showing
high turnover. We must also review the procedure and consumption replenishment periods.
If the supply capacity (availability) dropped to critical levels, it is a sign that the
replenishment and distribution system is not working properly. This indicator must be
revised regionally on a quarterly basis.

3.1.2 Client coverage management

A second indicator, maybe more “acid”, would be to measure that users that are affiliated or
included in the Integrated Health Insurance (SIS) receive all the medicines included in the
prescription, according to their coverage plan.

According to national standards obtained from the previously mentioned source, it should be
expected that at least 95% of SIS affiliates receive their medicines as prescribed, in the
pharmacy of the health establishment were they were served. Under 84% is considered a
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critical result. A poor quality ratio will result in poor client coverage, so corrective measures
would be much the same. However, it is necessary to verify if for some reason the
establishments or micro networks or networks associated to these results are promoting
some other payment mechanism, usually from the local inhabitants’ pockets. It should be
evaluated if income from Directly Collected Resources of these establishments is higher
than the regional average, which would indicate the need to take corrective administrative
measures. This indicator must be revised regionally on a quarterly basis.

3.1.3 Market share management

A third service quality indicator is related to measuring the number of SIS affiliates that have
had to go to private drugstores and pharmacies to buy prescribed medicines. This may be
because the establishment they attended did not have the product, the product was not
included in their coverage plan or they preferred to buy it where there was more guarantee
over the quality (perceived).

It is advisable that the manager identifies the reasons why this behavior is occurring to
intervene where possible. His goal is that the prescription is attended to, not that medicines
are purchased elsewhere. In any case, from an institutional point of view, he is losing sales.

This ratio is the result of the two previous ones, which indicates how many patients with
purchasing power preferred, or were forced, to buy somewhere else (lost sale). For this
case, 3.8% is an acceptable result, more than 10% is critical. This indicator must be
reviewed regionally on a quarterly basis.

Table # 2 Market Dimension Indicators

Critical
Level

o Verify supply capacity in Health
Establishments. Review if missing
items have a high turnover.

¢ Evaluate dispensing process.

Service Quality <80% e Request complete inventories and

initiate audit with ICI.

¢ Replenish missing items, beginning
by those of high turnover.
Consumption replenishment
procedure must also be revised

o \erify if Health Establishments are
promoting payment mechanisms
(out-of-pocket payments).

e Evaluate if income from Directly
Collected Resources of these
establishments is higher than the
regional average.

Market Share >10.0% e Verify actions due to low service
quality and client coverage

Client Coverage <84%
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3.2 Operating efficiency dimension

“The suggestion from skeptics, that efficiency is one of the many values that public
managers should be keen to pursue seems rather strange in the best of cases. From this
perspective, it implies that a manager may sacrifice efficiency in order to promote other
values. However, given a goal in particular, he would not like the decision to pursue it
efficiently”.

These indicators measure the use of resources and the operations that support the delivery
of medicines and supplies to Health Establishments, to be subsequently made available to
the population as prescribed. In the public health subsector, where one of the characteristics
common to all regions is the limited financial resources, it is proposed to meet the goals of
each process optimizing the shortage mentioned.

3.2.1 Supply capacity management

It measures the competence of a health micro network, region or the defined area, to
guarantee the continuous provision of medicines and supplies during a certain time,
according to the characteristics of its target market and the complexity level of the health
establishments. A desirable condition would be to have reference systems and the list of
medicines and supplies to be managed by each health establishment previously defined
according to their complexity level.

In general terms, availability, as defined by MINSA, turns out to be a good approach for this
indicator; however, it should be expressed in consumption months per item. Previously, the
DIRESA must have defined what an acceptable supply level for each step of the supply
system is: how much corresponds to a health micro network, how much for an operating
health network and even per executing unit.

Each person responsible for medicines in the executing units must control that maximums
and minimums are not exceeded. In both cases it is necessary to take urgent corrective
measures (redistribute surpluses or replenish missing items) as in one case, resources are
being immobilized with a high opportunity cost, and in the other, one faces the risk of not
being able to meet the clients’ needs. This indicator must be reviewed on a monthly basis.

3.2.2 Supply dispersion management

It refers to how evenly supply is distributed. It is desirable that all health establishments in
every area have a similar supply capacity. The problem arises when the physical
distribution to the dispensing points has not been adequately executed and the guidelines
set with the previous indicator have not been followed. The corrective measure is to
redistribute items throughout the specified territory so their presence is even. This indicator
must be reviewed on a monthly basis.
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3.2.3 Distribution efficiency management

In addition, an indicator is proposed, to show what the maximum supply capacity level that
can be achieved is, given the items available at the health establishment and sub-
warehouse or warehouse, as the case may be. It often happens that there are over stocks
of some products in some of the establishments or even warehouses that are missing or
under the minimum agreed inventory level in others. What it is proposed, is that these
inefficiencies may be detected and corrected. The result must be as close to 100% as
possible. The corrective measure is, again, to redistribute medicines and supplies. This
indicator must be reviewed on a monthly basis.

3.2.4 Expense per user performance management

The manager must evaluate and be accountable for productive expenditures. In an
environment where there is an increasing demand for health care service but where public
funds are persistently limited, optimization of return is to be expected, in this case, by
obtaining the highest possible dispensing rate (service quality) for a determined expense
level. Supplies are being associated to results: how internal processes are made operative
and how this translates into results. The principle is to achieve greater results using the
same resources, or similar results using fewer resources.

In the 2008-2010 period, the national average was S/.3.6 of expenses in medicine
purchases per user visiting the pharmacy of the health establishment where he/she was
served, with a 70% dispensing rate (in 70% of the cases, all or most of the medicines
prescribed were dispensed). An efficient result would place the DIRESA in expense per
user levels between S/.2.2 and S/.28, with dispensing rates above 82%.

Higher expenses with lower results point out several problems:

e Purchasing prices are too high: There is no participation in national corporate
purchases, prioritizing regional purchases, where it is not possible to obtain
competitive prices. It is advisable to review purchase modalities, number of regional
processes, participation in national purchasing, generation of purchase orders,
relations with suppliers. The transparency of purchasing processes may be
compromised.

e There is over- purchasing: Warehouses are full of medicines and supplies and
health establishments are overstocked. The cause is usually an overestimate of
needs and an inadequate administration of purchase agreements. The solution
requires correcting the latter and exchanging medicines with other regions.

e Purchases are not being made according to needs: Warehouses are full of
medicines and supplies; however, health establishments have a low supply capacity
in some items and are overstocked in several others. Patients are not receiving the
medicines they need. The cause is usually an inadequate estimate of needs and a
poor management of purchase agreements. It is necessary to improve contract
administration and exchange medicines with other regions.
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e An adequate distribution process is missing: The warehouses of the DIRESA
and of the Executing Units are full of products, but there is no supply capacity at the
health establishments. Distribution processes in the scope under analysis must be
reviewed.

Low dispensing results with a low expense level per user may mean insufficient availability
of financial resources. However, we must consider that regions with the highest dispensing
rates evidence the lowest expenses per user. This indicator must be reviewed on a monthly
basis.

3.2.5 Management of Expense Productivity Variation

It indicates how the administration of budgetary resources is evolving, together with its
capacity to obtain results. The relative costs of a public result may vary for two reasons: on
the one hand, there may be a change in the price of supplies used to offer such public
service, like the prices that are paid for medicines®. On the other hand, there may be
changes in the way how resources are combined to produce the result, which are precisely
the variations in productivity. To simplify calculations, inflation is not considered and price
reductions obtained through corporate purchasing are not included.

For the period 2008-2010, efficiency levels were above 30% in dispensing rate per each sol
spent in purchasing medicines (each nuevo sol spent in purchasing medicines generated as
a result 30pp in prescriptions dispenses in full). It is a considerable improvement with
respect to the period 2005-2007, when efficiency levels began at 25% per sol spent.

For the period 2008-2010, under 19.5% per sol is considered critical.

The negative variation of expense productivity is a result of not having resolved in due time
the problems evidenced by the expense-per-user performance indicator previously
mentioned. This indicator must be reviewed on a quarterly basis.
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Table # 3 Operating Efficiency Dimension Indicators

Supply capacity

Supply dispersion

Distribution efficiency

Operating
Efficiency

Expense per user
performance

Expense productivity
variation

90%-85%

>8%

<85%

S/.2.2 - S/.2.8 in

expense per user

dispensing
> 82%.

>15%

rate

e Control that maximum and
minimums are not
exceeded

o Redistribute surpluses or
replenish missing items

e Physical distribution to
dispensing points has not
been adequately executed

o Redistribute identified items
so that their presence is
even.

e Again, redistribute
medicines and supplies
¢ Purchasing prices are too

high: Review purchase
modalities, number  of
regional processes,

participation in national
purchasing, generation of
purchase orders,
relationship with suppliers,
transparency in purchasing
processes

e Over purchasing: Verify
estimate of needs and
exchange medicines with
other regions.

o Purchases are not being
made according to
needs: Improve contract
administration and
exchange medicines with
other regions.

eNo adequate distribution
process: Evaluate
distribution process.

e \Verify problems evidenced
by expense-per-user
performance indicator.
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3.3 Operating Sustainability Dimension

These indicators are built to manage the system’s operating capacity to sustain itself,
through a timely administration of the collection-purchase-sale-collection cycle. That is, its
capacity to realize its resources and use them adequately so that the provision of medicines
and supplies does not stop. In terms of private enterprise administration, it is the cash-to-
cash cycle (CCC).

Indicators are related to the system’s capacity to turn its inventories over rapidly, recover its
accounts receivable (SIS) in short terms and keep the cash cycle as short as possible.

The sustainability of a system with cash cycles of close to 12 months is very demanding in
financial resources, precisely a factor scarce in health regions and the reason why often
supply activities are paralyzed.

The purchase price of medicines and supplies (costs) is relevant in this dimension, to the
extent it favors the generation of cash by an institution. It is understood that medicines are
“sold” to final users, but are “paid” through the SIS (during 2010, 53% of medicine purchases
in the regions were financed with these resources) which in primary health care has an
almost fixed rate per “complete treatment”. The lower the purchase price, the lower the
variable cost, the higher the contribution margin. The contribution margin is the surplus
revenue with respect to variable costs, it is applied to cover fixed costs and finally, it
determines, in this case, the institution’s capacity to generate its “own” cash.

3.3.1 Inventory Turnover Management

It indicates the amount of medicines and supplies immobilized to guarantee uninterrupted
supply or, in other words, how many times it rotates per year. The higher inventories (less
rotation or turnover) the higher the capacity to sustain uninterrupted supply, but also greater
resources immobilized, less liquidity or budgetary availability, higher costs associated to
inventory purchase and administration. In this respect, it is necessary for process managers
to previously define what is the adequate inventory level required in all stages of the
distribution network. This aspect will be discussed in the warehouse and inventory
administration section.

The adequate tools to control inventory levels are purchase contract administration (they
allow +/- 25% variations and additional expansions), the exchange with other regions and
redistributions between Health Establishments and/or micro networks. This indicator must
be reviewed on a monthly basis.

3.3.2 Management of Accounts Receivable Recovery Period

Another aspect that requires to be controlled is the rate at which accounts receivable (SIS)
become liquid, to which end this indicator has been designed. It is desirable that times be
as short as possible. A high result may indicate, at a local level, that SIS forms are not
being adequately or fully processed. In this case, it is convenient to review the operating
capacity of these proceedings and implement measures to speed them up.
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It is important to point out that depending on multiple variables, each region or executing unit
may prioritize a certain financing source to purchase medicines and medical supplies. In the
case of Donations and Transfers (SIS) during 2010, they financed an average of 47% of
expenses incurred in the purchase of medicines and supplies. However, there were regions
where this figure was 75% (and in others, 6%). Regions or executing units that tend to
depend more on this financing source should carry out a monthly control of this indicator.

Table # 4 Financing structure of medicines and supplies purchase at regional

level (2010)
RDR DyT RO
Average 31.25% 47.27% 21.47%
Maximum 60.38% 72.57% 50.22%
Minimum 2.07% 5.99% 9.69%

Source: MEF/SIAF

3.3.3 Operation Cycle Management

The sum of the accounts receivable recovery period and the inventory level gives us the
operation cycle indicator, which is the time interval that it takes for the region or executing
unit to turn into cash the assets used to provide medicines and supplies to its target
population. Larger cycles imply longer immobilization time of financial resources to the
detriment of other objectives or of being unable to continue purchasing due to lack of
budgetary availability.

3.3.4 Cash Generation Capacity Management

Again, if the result will be influenced by the ability to manage reimbursements with the SIS, it
measures, as its name says, the capacity of the selected area to generate its “own cash”.

Assuming that the SIS reimbursement tariff per consultation is kept constant and so is the
administrative component (reasonably fixed), the capacity to generate its own cash will be
defined as follows:

CGC=MCxR

where CGC = Cash Generation Capacity
MC = Contribution Margin
R = Annual Cash Turnover

MC-= (SIS Tariff- Variable Cost)
Fixed Cost
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Table # 5 Operating Sustainability Dimension Indicators

e Administration of
purchase contracts

e Exchange with other
regions

e Redistribution between
Health Establishments
and/or micro networks

: e Review functionality of
tSIS CEERITS [CEER >2 months SIS proceedings and
urnover

Operating implement measures to
Sustainabilit speed them up
ustainabtlity e Review inventory levels
Operation cycle >9 months and recovery processes

of payments for SIS
consultations.

Inventory turnover >7 months

® Review cost of

medicines, fixed costs,
functionality of SIS
proceedings, inventory
levels.

e I[mplement measures to
reduce costs and time

Cash generation capacity <40%

* Moore, Mark H., Creating Public Value: Strategic Management in Government, Harvard University Press,
1995

> Christopher Grandy, The “Efficient” Public Administrator: Pareto and a Well-Rounded Approach to Public
Administration, Public Administrator Review, Nov/Dec 2009.

%It is estimated that comparing 2005 with 2010, as a result of corporate purchases, global price reductions have
been between 20% and 25%.
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4. Diagnostic of Medicines and Supplies Provision Management

Below is a diagnostic of the situation concerning the management of medicines supply in the
national public subsector, based on the analysis of the mentioned indicators. This same
methodology is applicable to any region.

4.1 Market dimension
The indicators created are (1) Service quality, (2) Client coverage, and (3) Market share.

4.1.1 Service quality

The purpose of the medicines and related products supply process is that patients who
attend consultation at public health establishments find in their pharmacies all the medicines
prescribed. Results are shown below:

Table # 6 People who attended Health Establishments and
received the medicines prescribed

Year
2004 2006 2008 2010
All 53.8% 52.5% 56.6% 56.1%
Most 19.3% 20.2% 142% 12.7%
Very few 159% 14.6% 15.0% 14.3%
None 7.6% 9.2% 9.6% 13.2%
Not available 3.3% 3.6% 4.6% 3.8%

Source: INEI/ENAHO

What may be observed is the disturbing increase of the share of people who attended a
Health Establishment of MINSA and did not receive any medicines (13.2% in 2010 versus
7.6% in 2004). It is worth mentioning that this is the case of people who approached an
establishment, was seen by a health professional and finally did not receive what had been
prescribed to them to improve or maintain their health conditions.

If we compare those who received all or most of the medicines prescribed, we note that
during 2004, 73.1% replied they did, compared to only 68.8% in 2010.

For the purpose of making a comparative evaluation, the same indicator was created for
users that visited non MINSA Health Establishments:
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Table # 7 People who attended non MINSA Health Establishments
and received the medicines prescribed

Year
2004 2006 2008 2010
All 58.6% 56.5% 61.1% 68.5%
Most 19.8% 22.6% 15.8% 12.7%
Very few 17.0% 15.6% 16.0% 12.1%
None 4.2% 3.6% 4.6% 4.2%
Not available 0.4% 1.6% 3.9% 3.7%

Source: INEI/ENAHO

When differences are compared (table # 8) it is clear the relative deterioration being
evidenced by the medicines dispensing service at public sector Health Establishments.

Table # 8 Differential between prescription dispensing service in
MINSA and NON MINSA Health Establishments

Year
2004 2006 2008 2010
All -4.76 -4.00 -452  -12.35
Most -0.43 -2.46 -1.60 0.04
Very few -1.12 -1.07 -1.01 2.23
None 3.37 5.56 5.03 9.08
Not available 2.94 1.98 0.66 0.08

Source: INEI/ENAHO

If we analyze the results by region for MINSA Health Establishments (Table #9) it is
surprising to see the low results obtained during 2010 in Ica (48%), Lima (49.4%), Tumbes
(50.2%), Tacna (50.3%), and Callao (50.5%). We are concerned that in all cases there are

20 pp decreases with respect to 2004.

In addition, we are talking about coastal regions,

predominantly urban and, at least in Ica, Lima and Callao, with a good professional
personnel supply / offer.

The good performance of the following regions is noteworthy: Apurimac (88.7%), Huanuco
(87.3%), Cajamarca (85.5%), Loreto (84.2%) and Amazonas (84%), Andean and Amazon
regions, predominantly rural and with less relative professional personnel offer.
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Table # 9 SIS affiliates that had consultation at MINSA Health Establishments and
received prescribed medicines

year
2004 2006 2008 2010

Amazonas 83.5% 81.4% 82.4% 84.0%
Ancash 80.0% 72.9% 73.3% 61.4%
Apurimac 95.8% 90.1% 79.0% 88.7%
Arequipa 70.1% 68.7% 68.5% 71.2%
Ayacucho 53.1% 81.5% 52.6% 68.5%
Cajamarca 80.2% 87.6% 87.0% 85.5%
Callao 65.3% 47.9% 43.6% 50.5%
Cuzco 74.9% 79.5% 70.5% 81.8%
Huancavelica 92.0% 93.9% 78.7% 81.6%
Huanuco 87.8% 89.0% 87.7% 87.3%
Ica 76.1% 73.3% 63.1% 48.0%
Junin 75.9% 72.1% 78.2% 77.4%
La Libertad 63.1% 46.2% 65.6% 61.0%
Lambayeque 74.0% 77.1% 64.4% 70.5%
Lima 63.6% 54.5% 41.2% 49.4%
Loreto 45.6% 75.7% 84.8% 84.2%
Madre de Dios 71.4% 80.3% 75.6% 66.8%
Moquegua 70.1% 88.0% 83.6% 84.9%
Pasco 71.1% 42.0% 76.7% 71.0%
Piura 73.8% 64.3% 59.2% 41.5%
Puno 71.2% 84.0% 78.2% 73.4%
San Martin 76.3% 70.4% 68.4% 74.4%
Tacna 67.0% 69.3% 60.9% 50.3%
Tumbes 77.7% 53.7% 66.7% 50.2%
Ucayali 70.4% 73.7% 80.1% 56.8%

Source: INEI/ENAHO
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When comparing these indicators with their NON MINSA equivalents, we find the following
differences:

Table # 10 Differential in MINSA vs NON MINSA Health
Establishments (in pp.)

year
2004 2006 2008 2010

Amazonas 6.16 4.30 0.30 7.46
Ancash -7.36 -3.67 -12.02 -23.56
Apurimac 7.49 4.48 10.06 15.77
Arequipa -10.65 -13.02 -12.77 -16.31
Ayacucho 15.38 9.63 5.25 -4.89
Cajamarca 1.97 9.01 8.33 3.72
Callao -11.49 -28.95 -27.06 -32.93
Cuzco 8.01 13.05 4.62 1.06
Huancavelica -8.04 3.05 4.73 -6.46
Huanuco -0.66 6.51 13.63 0.48
Ica -8.07 -2.39 -16.89 -21.61
Junin 10.50 -3.20 -1.05 -6.08
La Libertad -28.90 -31.51 -9.43 -18.98
Lambayeque -13.84 -7.90 -23.77 -10.39
Lima -15.53 -13.93 -26.25 -28.31
Loreto -30.06 -7.04 2.62 -7.84
Madre de Dios 5.58 -7.45 6.38 -9.96
Moquegua 2.16 -0.36 -3.62 -2.36
Pasco 3.02 -10.73 3.78 -2.00
Piura -1.64 -8.62 -3.10 -36.91
Puno -3.63 0.00 -7.88 -13.62
San Martin -3.82 -2.01 -6.64 -9.83
Tacna -21.54 -13.08 -25.03 -27.28
Tumbes -8.74 -35.75 -9.80 -27.30
Ucayali -16.20 -22.00 -11.66 -29.75

Source: INEI/ENAHO

It is possible to identify what regions offer lower quality services to their population (Callao,
Piura, Ucayali, Lima), and where more attention should be paid in training processes and
strengthening of management competencies. It would be important to replicate the
experiences of Apurimac and Amazonas in other places.

Abt Associates Inc. Diagnostic of Supplies Management | page 26



Supply chain management report Contract No. GHS-1-10-07-00003-00

4.1.2 Client Coverage

One of the objectives of the policy in Peru is that payment capacity is not a barrier to access
health services. In this respect, it would be desirable that when SIS affiliates arrive at a
public health establishment they receive all the medicines prescribed to them.

Table # 11 SIS affiliates that had consultation at MINSA Health Establishments and handed their
prescription at the pharmacy and did not receive medicines.

year
2004 2006 2008 2010

Amazonas 4.4% -0.5% 4.8% 4.2%
Ancash 2.1% 9.2% 18.0% 20.7%
Apurimac 1.6% 2.3% 7.7% 2.0%
Arequipa 15.4% 7.2% 20.3% 22.6%
Ayacucho 4.3% 1.5% 4.8% 10.2%
Cajamarca 4.5% 5.8% 6.2% 5.4%
Callao 7.8% 19.3% 14.2% 18.8%
Cuzco 6.4% 5.7% 9.7% 6.9%
Huancavelica -1.9% -2.4% 0.6% -1.2%
Huanuico 1.8% 1.0% 4.8% 8.0%
Ica -2.0% 8.2% 32.2% 38.8%
Junin 9.2% 12.1% 6.4% 16.2%
La Libertad 3.6% 11.0% 14.4% 23.7%
Lambayeque 10.1% 5.8% 8.7% 17.8%
Lima 13.9% 16.7% 29.3% 28.8%
Loretio 5.7% 6.6% 7.5% 10.7%
Madre de Dios -0.5% 13.6% 16.7% 27.1%
Moquegua 2.2% 4.6% 6.6% 16.2%
Pasco 2.2% 8.2% 3.5% 7.7%
Piura 4.7% 12.7% 15.9% 28.4%
Puno 3.6% -1.1% 12.5% 0.9%
San Martin 19.3% 8.8% 11.7% 12.3%
Tacna 4.0% -1.7% 14.8% 23.8%
Tumbes 5.7% 25.3% 13.1% 27.6%
Ucayali 13.1% 4.0% 13.0% 28.4%
Total 5.6% 7.4% 11.9% 16.3%

Source: INEI/ENAHO

A deterioration is observed in general, as the national average increased between 2004 and
2010 by more than 10 pp in SIS affiliates that did not receive medicines. Exceptions are in
the regions of Amazonas, Apurimac, Cajamarca and Puno. ltis critical in Ica, Lima, Ucayali,
Madre de Dios, Piura and Tumbes, mainly.
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4.1.3 Market Share

The fact that SIS affiliates need to go to private Drugstores and Pharmacies to obtain
medicines prescribed after consultation is a critical indicator for the supply system. While
this can be due to medicines not included in the coverage plans, the upward trend indicates
the persistence of other causes.

Table # 11 SIS affiliates that bought medicines in private
drugstores and pharmacies

year

2004 2006 2008 2010

Amazonas 26% 0.0% 32% 2.8%
Ancash 13% 4.0% 9.6% 10.5%
Apurimac 0.0% 09% 1.7% 1.5%
Arequipa 10.5% 5.6% 12.8% 14.8%
Ayacucho 09% 0.1% 1.7% 4.7%
Cajamarca 31% 2.9% 4.5% 3.3%
Callao 3.5% 13.4% 12.5% 16.8%
Cuzco 1.0% 25% 43% 3.7%
Huancavelica 0.0% 0.0% 0.3% 0.0%
Huanuico 05% 0.5% 2.7% 4.5%
Ica 0.0% 4.7% 18.3% 26.7%
Junin 74% 6.2% 2.9% 10.2%
La Libertad 29% 9.9% 10.9% 18.3%
Lambayeque 6.1% 55% 8.3% 16.5%
Lima 10.5% 13.6% 23.6% 23.9%
Loreto 36% 42% 43% 6.8%
Madre de Dios 0.0% 4.7% 7.2% 16.2%
Moquegua 14% 2.0% 45% 6.3%
Pasco 13% 3.6% 1.7% 4.2%
Piura 33% 9.7% 11.5% 23.4%
Puno 12% 0.0% 4.9% 0.5%
San Martin 9.0% 6.3% 84% 7.5%
Tacna 3.0% 0.0% 8.1% 14.4%
Tumbes 53% 19.9% 10.4% 24.4%
Ucayali 9.6% 2.6% 6.4% 21.5%
Total 33% 4.5% 7.1% 10.6%

Source: INEI/ENAHO

Again our attention is drawn to Ica (26.7%), Tumbes (24.4%), Lima (23.9%) and Piura
(23.4%). Huancavelica (0.0%), Puno (0.5%) and Apurimac (1.5%) are noteworthy.

The case of Ica is disturbing, as 38.8% of SIS affiliates did not receive medicines at the
health establishment where they had consultation; however, only 26.7% was able to
purchase them in some private establishment. There are a 12.1% of consultations that did

Abt Associates Inc. Diagnostic of Supplies Management | page 28



Supply chain management report Contract No. GHS-1-10-07-00003-00

not receive medicines despite needing them. During 2010, 5.7% of medical consultations in
MINSA Health Establishments throughout the country did not receive medicines, apparently,
from any source.

We may conclude from the market dimension analysis that the medicines supply service in
the public health subsector establishments has suffered considerable general deterioration
in the last 7 years. Medicine supply managers are not fulfilling their social mandates as to
the provision of medicines. There are exceptions in the Health Offices of Apurimac,
Huanuco, Cajamarca, Loreto and Amazonas. The critical regions are Lima, Tumbes, Ica
and Ucayali. Our attention is drawn to the performance of Lima, where DISAs were under
the MINSA portfolio until 2010.

4.2 Operating Efficiency Dimension

The indicators designed are five: (1) Supply capacity, (2) Supply dispersion, (3) Distribution
efficiency, (4) Expense per user performance (5) Expense productivity variation.

4.21 Supply capacity

Graph # 2 below shows availability of medicines (supply) at public subsector Health
Establishments throughout the country from 2006 to 2010.

Graph # 2 National availability average 2006-2010
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Source: DIGEMID-MINSA (Estimated for 2010)

What may be noted is that the medicines supply capacity has been consistently growing
during the period in question. A desirable result would be that this greater use of public
resources (greater supply capacity = greater inventories in Health Establishments) were
accompanied by the dispensing of medicines to Health Establishment users.

In this respect, when comparing the previously mentioned figures with those of the National
Households Survey (ENAHO), we obtain the following results:
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Table # 13 Comparison of MINSA availability and Prescription
Dispensing, ENAHO

Everything indicates that as health establishments administrate greater inventories and
improve their quality supply of medicines, users’ perception goes the opposite way.

In order to analyze results in greater detail, Graph #3 shows the relation between availability
of medicines (MINSA) and dispensing of medicines (ENAHO) for 2007 and 2010.

The first one evidences a slight inverse relation and the second one, again, a slightly
positive relation. However, in both cases, results are statistically hardly significant and non-
conclusive.

Graph # 3 Availability of medicines vs dispensing of medicines
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Availability, as an added data, does not measure the impact caused when there is a
shortage of the medicines with the greatest demand or turnover. From the client’s or user’s
point of view, the general availability level of a health establishment is unimportant; what
clients need is the medicine that has been prescribed to them. An internal process indicator
cannot be used as a results indicator. A suggestion to make the MINSA availability indicator
more representative would be to weigh every medicine by its turnover or participation in
consumption.

In other words, the problem is not the supply amount, but quality. In addition, there are
doubts about the consumption data and inventories entered into the SISMED module and
the representativeness of the Integrated Consumption Report — ICI.

4.2.2 Supply dispersion

A desirable result is that the supply capacity be distributed as evenly as possible, as it sends
a positive signal about how distribution is handled.

To measure both supply capacity and supply dispersion, Table #14 considers July 2010 and
April 2011 for comparative purposes, as information is available for both months in the same
detail.

The national availability average of medicines (u) decreases slightly, from 80% to 78.3%.
Dispersion (o) increases slightly, from 15.2 to 15.8.

DISA Apurimac Il has the highest availability (supply capacity) and the lowest dispersion at
a national level. All indicators show that its distribution is being properly managed.

In turn, DISA Lima Norte has low availability and one of the highest supply dispersion levels
in the country. More serious still is the case of DISA Piura Il.

Low availability may obey to an inadequate estimate of needs and budgetary limitations;
however, a high dispersion level is a clear signal of distribution problems. It may be
asserted that DISAs or DIRESAs Piura |, Lima Norte, Huanuco, Piura Il, Ucayali, Cajamarca
I, Pasco and Callao have problems in distribution, in the estimate of needs and in managing
their purchase processes.

On the other hand, DISAs or DIRESAs of Apurimac Il, Tacna, Ayacucho and Cuzco show
positive results.
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Table # 14 Average Availability by DISA/DIRESA and

Dispersion
Jul-10 Abr-11 Var. pp
p |0 p |0 TEe)

Amazonas 822|174 768| 160| 54| -13
Ancash 763 | 17.7]| 778| 169 15| 08
Apurimacl| 789| 99| 855]| 106 6.7 08
Arequipa 845|106 864| 98 19| 038
Ayacucho 889|152 864| 80| -25|( 7.2
Cajamarca | 500( 426] 594 204 Q4| -221
Callao 821| 7.2]756]| 193] 65| 121
Apurimac |l 9221 10.1]884| 48| -38( 53
Cajamarca ll 809|127 798| 125| -12|( -01
Cuzco 886| 9.6]837| 96| 49 0.1
Caljamarca lll 830| 81])771|112| 59 31
Huancavelica 825| 95|828| 83 03| 11
Huanuco 841|191 764| 281| -76 89
Ica 801|164 852 | 149 51| -15
Jaen 853| 59]801| 96| 52 3.7
Junin 78.1| 12.1] 80.7| 130 26 09
La Libertad 835|139 86.7| 124 32| -16
Lambayeque 753|196 77.2| 121 19| 75
Lima Ciudad 803|142 724| 106| -78| 36
Lima Este 773| 12.0]705]| 153| 67 33
Lima Norte g68| 75]707| 37.8| -16.0( 30.3
Lima Sur 760|139 763| 95 03| 44
Loreto e4.1| 25.2] 776| 183 135| 68
Madre de Dios 847|165 79.7| 149]| 50| -16
Moquegua 858|103 844 12.8] -14 25
Pasco 68.2( 77| 73.8| 209 56| 13.2
Piural 753 33.0] 628 38.1]| -125 51
Puno 863| 249]828| 147| 35| -101
S5an Martin 820| 13.8] 79.1| 195]| -29 5.8
Piura ll 674| 125] 654| 265 -20| 141
Tacna 86.2| 15.7]86.1| 66| 01| 90
Tumbes g66| 8.0]245| 136| -21 5.6
Ucayali 680 2761 71.8| 231 38| 45

80.0( 15.2]| 78.3| 15.8| -1.7 0.6

Source: DIGEMID/MINSA
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4.2.3 Distribution efficiency

Unfortunately, there is no national data available to calculate this indicator. Graph #4 shows
the case of DIRESA Ucayali in April 2011. With an adequate redistribution of its medicines,
the region could go from a reported availability of 71.3% to 95.6%.

Graph # 4 DIRESA Ucayali — April 2011
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Source: DIREMID Ucayali

This indicator is a very useful tool to detect problems in the distribution and what the
potential is to optimize it, whether at a micro health network, health network or even region
level.
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4.2.4 Expense per user performance

Below are the indicators for expenses per user and dispensing rate of prescriptions per
region. The purpose is to define an efficiency parameter.

Graph #5 shows the results for all the regions for the period 2005-2007, considering
financial resources as limitation and/or resource to be maximized. The vertical line reflects
the prescription dispensing rate and the horizontal line, regional expenses in medicines per
user. The graph has been divided in quadrants, taking as base the national averages in
prescription dispensing rate and those for expenses in medicines per user.

Quadrant | shows the regions that achieve the highest prescription dispensing rates with the
lowest expenses per user. These are the most efficient in relation to financial resources.
Quadrant 1l shows those that obtain good prescription supply rates, but with higher
expenses per user. Quadrant Il shows the ones that spend relatively little, but are unable to
obtain good results. Quadrant IV shows the regions that despite spending more per user
have low prescription dispensing rates.

Graph # 5 National Efficiency Index 2005-2007
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Notorious for their efficiency: Huancavelica, Apurimac, Cajamarca, Huanuco and Puno.
Lima and Callao are unfortunately notorious for the opposite.
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For the period 2008-2010, we find that the national average expense per use has been
reduced and service has evidenced deterioration (slight).

Graph # 6 National Efficiency Index 2008-2010
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During the period 2008-2010, the DIRESA with highest expenditure in medicine purchases
per user was San Martin; however, its dispensing rates are below those of Huanuco,
Cajamarca, Huancavelica and Apurimac. It purchases medicines in a 300% proportion with
respect to the above-mentioned regions, but fails to achieve good results. It is not a matter
of spending capacity, but spending efficiency.

In addition, all DISAs or DIRESAs located in Quadrants Il and IV have problems in their
purchasing processes, in the forecast or estimate of their needs and in distribution. They
buy at high prices, they buy items they do not need and they buy to store.

4.2.5 Expense productivity variation

Table #14 shows a comparison of productivity variations per region for periods 2005-2007
and 2008-2010.
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Table # 15 Medicine expense productivity variation vs Dispensing Rate (2005-
2007 vs 2008-2010)

2005-2007 2008-2010 A%
S/. |Disp.] Q | Prod. | S/. | Disp.| Q | Prod.

Puno 2.4 81| | 3401 21 76| | 37.0] 9%
Huancavelica 3.8 911 | 2401 2.2 82| | 36.4| 52%
Cajamarca 3.9 86| | 2231 2.8 89| | 31.3141%
Huanuco 3.5 851 | 2451 29 88| | 30.6 | 25%
Apurimac 3.1 Q1 I 29.0] 2.9 84| | 2941 2%
Amazonas 2.7 80| | 30.0] 2.9 831 | 29.0| -3%
Pasco 3.9 58| 1 15.0] 2.8 76| | 27.6 | 84%
Ucayali 4.1 72| 1 17.7] 2.8 701 1 25.2142%
Junin 4.0 72| | 18.2] 3.1 741 | 24,01 32%
Cuzco 2.9 78| |1 26.8| 3.4 751 1 22.21-17%
Moquegua 41 83| | 20.31] 3.9 811 Il 21.0] 4%
Loreto 5.9 771 1 13.1)] 5.7 86| 1l 15.1] 15%
Arequipa 3.6 71 1 19.7] 5.0 710 1l 14.1]-28%
San Martin 5.6 731 1l 13.0] 6.2 751 1 12.0] -7%
Ayacucho 3.7 e8] I 18.1] 2.0 66| Il 32.3] 78%
Lambayeque 3.0 771 | 2581 24 67| Il 274 6%
Ancash 3.6 72| | 19.9] 26 67 I 25.3127%
Piura 28| 67| I 23.8] 2.2 501 1 229\ -4%
Tumbes 41 491 1l 11.8] 3.2 531 1l 16.4 | 40%
Ica 4.8 70| vV 14.7] 3.3 541 1l 16.3 ]| 11%
La Libertad 4.4 551 IV 125] 4.7 61] IV 1291 4%
Madre de Dios 9.6 76| 1l 791 54 691 IV 12.7 | 60%
Callao 5.5 511 IV 9.2] 4.2 471 IV 11.0] 19%
Tacna 4.1 30| M 73] 4.8 431 IV 9.0| 22%
Lima 6.5 541 IV 8.2] 6.0 471 IV 7.8 -5%
Total general 4.2 72 16.9] 3.6 70 19.5]| 15%

Source: ENAHO/INEI
S/.= Expenses in medicines per user
Disp.= Dispensing rate
Q = Quadrant
Prod. = Expense productivity

It once again calls our attention that Lima is the least productive region with regard to its
spending in medicine purchasing. At a national level, during the analyzed period, the
average was 19.5 pp in prescription dispensing per Nuevo sol spent in the purchase of
medicines. Lima’s performance was 7.8 pp per Nuevo sol. Puno had a performance of 37
pp per Nuevo sol spent in medicines.
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Regions with higher expense productivity in medicine purchasing are Puno, Huancavelica,
Cajamarca and Huanuco. The least productive are Lima, Tacna, Callao and Madre de Dios.

The region of Pasco showed the highest productivity increase during the analyzed period,
with 84%, followed by Ayacucho, with 78%, Madre de Dios, with 60% and Huancavelica,
with 52%.

On the downturn side, the region of Arequipa evidenced a 29% decrease, followed by
Cuzco, with 17%, San Martin, with 7% and Lima, with 5%.
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4.3 Operating Sustainability Dimension

Four indicators were proposed: (1) Inventory turnover, (2) SIS accounts receivable turnover,
(3) Cash cycle and (4) Cash generation capacity.

4.3.1 Inventory level

Table #16 was prepared taking as reference the report on the financial situation of the
SISMED at DISA and DIRESA level’, 2008 report, prepared by the Executive Office for
Access and Use of Medicines of the DIGEMID.

On average, during 2008, the Regional Health Offices kept an inventory equivalent to 10.51
months of sales. Junin evidenced the highest levels, with 17.93 months and Huanuco the
lowest ones, with the equivalent of 5.78 months of sales or consumption

Table # 12 Medicines Inventory by Region for 2008
(equivalent to number of months of sales)
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Graph #7 shows a relation between inventories and process results:

Graph # 7 Relation between inventory levels and prescription dispensing rates
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Quadrant | shows the regions with the highest dispensing rates (in relation to the national
average) but low inventory levels. Huanuco stands out. Quadrant Il shows the regions with
high dispensing rates, but also high inventories. Quadrant Ill shows the ones with low
dispensing rates and inventories. Quadrant IV shows the regions with high inventories and
low prescription dispensing rates. A low correlation coefficient indicates that, at least for
2008, there is no statistical relation between inventories and medicine dispensing service.

No significant relation could be found between the inventories and dispensing rate, as in the
case of availability. At least, for 2008, having high inventory levels (capacity to immobilize
resources) is a factor that does not contribute to better results.

4.3.2 Accounts receivable recovery period

This indicator shows the speed at which accounts receivable become liquid, mainly SIS
accounts. It implies a fast management of SIS form filling process and recoveries. In this
case, it is desirable that time periods are as short as possible (fast collection).
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Table #17 shows the recovery situation of SIS accounts for 2008:

Table # 17 SIS accounts receivable recovery

period (2008)

Region Months
La Libertad 0.02
Cuzco 0.25
Amazonas 0.42
Lima 0.78
Huanuco 0.95
Moquegua 1.04
Cajamarca 1.07
Arequipa 1.07
Apurimac 1.21
Puno 1.23
Junin 1.28
Ayacucho 1.54
Ica 1.75
Loreto 1.89
Tacna 1.99
Lambayeque 2.20
Piura 3.02
Ancash 434
Ucayali 5.04

1.29

Source: Financial Situation
of SISMED at DISA and
DIRESA level, 2008 Report.

The regions of Piura, Ancash and especially Ucayali have problems to manage their
accounts receivable (at least they had them in 2008).

4.3.3 Operation cycle

It indicates the period that the Executing Unit or the DIRESA have been financing the
operation to serve the target population. It is defined as follows:

Operation cycle = Recovery period CxC +Inventory level

All periods are related to sales (consumption) and are expressed in months, as may be
observed in Table 18 below.
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Table # 18 Cash cycle by region for 2008 (expressed in
number of months)

Accounts Cash Annual

receivable |nventory cycle turnover

Amazonas 0.42 11.75 12.17 1.00
Ancash 4.34 6.98 11.32 1.54
Apurimac 1.21 11.75 12.96 0.98
Arequipa 1.07 8.23 9.30 1.33
Ayacucho 1.54 13.62 15.17 1.23
Cajamarca 1.07 12.38 13.45 0.92
Cuzco 0.25 10.43 10.68 1.27
Huancavelica - 15.84 15.84 0.83
Huanuco 0.95 5.78 6.73 2.96
Ica 1.75 13.64 15.39 1.12
Junin 1.28 17.93 19.21 0.63
La Libertad 0.02 10.35 10.37 1.52
Lambayeque 2.20 7.55 9.75 1.50
Lima 0.78 10.56 11.34 1.34
Loreto 1.89 9.53 11.42 1.10
Pasco - 13.54 13.54 1.06
Piura 3.02 6.38 9.40 1.46
Puno 1.23 12.21 13.44 1.12
San Martin - 13.60 13.60 0.93
Tacna 1.99 9.12 11.11 1.30
Ucayali 5.04 7.85 12.89 1.29
1.29 10.47 11.76 1.23

Source: Financial Situation of SISMED at DISA
and DIRESA level, 2008 Report.

Annual turnover refers to the number of cycles that can be achieved in that period. The
higher the turnover, the higher the liquidity.

What may be clearly observed is that the greatest source of financing problems in a regional
health office, with regard to medicines and supplies, are not time periods or payment delays
by the SIS, but inventory management, which is a critical aspect.

4.3.4 Cash generation capacity

Two simulations were made in order to evaluate the impact on cash generation (less use of
financial resources): one considered the same inventory level and successive purchase
price reductions in medicines; the other one considered a constant purchase price of
medicines and successive inventory level reductions.
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Graph # 8 Effect of inventory and price reduction
on cash generation
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The effort to reduce stock would imply going from a national average equivalent to 11
months of sales (or consumption) to 7 months, which is possible with an adequate
management of the supply process, compared to the effort that would mean a 28%
reduction in the purchase price of medicines.

The effect with this change would be an increase in the regions’ cash (cash flow) of more
than 80% of the amounts currently handled to purchase medicines.

With 2008 figures, an inventory level equivalent to 7 months” consumption would have
implied a reduction of S/.30 million in expenses allocated for the purchase of medicines.
With expense levels reached during 2010, it would have represented national savings of
S/.42 million; all this without considering storage and administration costs and the
opportunity of those funds.
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4.3.5 Summary of indicators

Below is a summary of indicators:

Table # 13 Management Indicators (at national level)

2005to | 2008 to Variation
2007 2010

Service quality 71.51 70.01 -1.50
Client coverage 93.49 85.92 -7.57 ( )
Market share 3.88 8.83 496 (-)
Supply capacity 78.50 82.16 3.66 (+)
: Supply dispersion N.A. 15.20 N.A.
gf‘;?’.at'“g Distribution efficiency N.A. N.A. N.A.
iciency
Expense per user performance 16.9 19.5 260 (¥)
Expense productivity variation 100.00 115.00 15.00 (+)
Inventory turnover N.A. 10.51 N.A.
1. SIS accounts receivable turnover N.A. 1.29 N.A.
~U el s Operation cycle N.A. -11.80 N.A.
Cash generation capacity N.A. N.A. N.A.

Which may be expressed by graphs, as follows:

Graph # 9 Market indicators (national level)
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Graph # 10 Operating Efficiency Indicators (national level)
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Graph # 11 Operating Sustainability Indicators (national level)
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" SISMED financial situation at DISA and DIRESA level, 2008 Report. Executive Office for Access and Use
of Medicines, DIGEMID-MINSA. July 2009.
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5. Inventory and Costs Management

Inventories are immobilized assets, associated to a cost, with the purpose of keeping a
dynamic supply process and meeting clients’ needs according to certain required service
standards or levels. Inventories are not an end in themselves, or an objective that may
generate value. They are a redundancy incorporated to the system to neutralize
management risks and errors. An inaccurate estimate of needs, poor acquisition
management, erroneous methodologies to replenish consumed items in Health
Establishments and the inability to implement a fluent distribution network end up reflecting
on warehouses. All possible variability sources are located in inventories. While this
behavior may contribute to prevent the supply process from stopping, it does not preclude
that, ultimately, management problems are transferred to the final result. Higher inventories
do not guarantee a better prescription dispensing rate.

The hypothesis of this report is that a DIRESA or Executing Unit that determines an
inventory level adequate to the structure of its supply system and distribution network and
follows it, is more efficient than those that have been unable to do it, and should show better
relative results. Fewer inventories are a synonym of greater management efficiency and,
therefore, better final results may be expected.

From this perspective, inventory administration is the permanent balance between keeping
associated costs as low as possible and, on the other hand, keeping high service standards.
To the extent these two criteria are duly internalized by those responsible for managing the
supply process and incentives are adequately aligned throughout the entire supply chain,
results according to expectations may be achieved.

5.1 Incentives

An incentive is the promise of a reward (or the fear of punishment) that stimulates certain
behaviors and discourages others®. In an organization incentives must be in line with the
objectives and with the results expected.

5.1.1 Measurement: Availability

Performance control and measurement systems, when not aligned with results expected,
usually constitute sources of distortion in organizational behavior. There is no one
performance indicator for all the supply chain; it is necessary to develop more than one to
control processes considered critical in the generation of value. In addition, they must be
directly related to client satisfaction.

As mentioned before, the medicines supply process across the country is measured by
regulatory authorities with the availability indicator, which basically refers to the amount of
inventory held by health establishments in each area and/or region in relation to its past
consumption. As perceived, a larger stock in health establishments means greater
opportunity to obtain greater availability. Even the DIGEMID specifies that keeping “a stock
equivalent to 1-6 months consumption” is an acceptable availability level.
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It is necessary to consider that this calculation does not include products in specialized
medicine storages of the Health Offices and sub-storages located in many of their networks.
Therefore, in a region with a three-tier supply chain, it is usual to find inventories equivalent
to almost 12 months consumption on average.

5.1.2 Allocation of financial resources form

It is possible to induce the behavior of health care providers through payment mechanisms.
These mechanisms can even affect the prescription of pharmaceutical products. Distortion
arises when satisfying the real or perceived needs of users and, thus, retaining clients, is no
longer a vital issue for the economic survival of health care providers, and another kind of
behavior is privileged.

There are three general kinds of payment to health care providers, which may generate
different behaviors towards the purchase and prescription of medicines®:

e Budgetary transfer: Resources are transferred as a budgetary item for the
purchase of medicines and supplies; sometimes, they may be reallocated to other
general expenses and sometimes the transfer is shielded for specific use. In this
case, it is similar to budgetary allocations with financing sources from Ordinary
Resources, used for national sanitary strategies and which account for approximately
20% of resources used in the purchase of medical supplies by the regions. The
incentive is to spend the budgetary item, or else they are at risk that the item will be
reduced or eliminated the following year. It is often even the cause why medicines or
supplies already in the stocks of the Executing Unit are purchased.

e Capitated payment: Findings in this respect indicate that promotion and prevention
activities are encouraged, thus reducing the subsequent medicine consumption. The
idea is to transfer the financial risk of the financing party to the provider, who will act
rationally, purchasing the medicines and supplies he needs according to the profile
of his target population. Under no circumstance it is convenient for him to enter into
an irrational prescribing practice or to undersupply his health establishments.
Prevention / promotion are privileged over recovery. The experience in Peru for this
payment mechanism is reduced for a short period of time and there are no clear
results.

e Production-based payment: It is the mechanism that encourages greater
production and prescription. It is usually used in the primary levels in Peru. Greater
production means greater purchases of medicines and supplies and to achieve high
availability levels, it also implies greater inventories. This case is similar to
budgetary allocations with financing sources from Donations and Transfers (SIS) that
represent approximately 48% of resources used in the purchase of medical supplies
by regions. We must consider that in many cases, the salaries of personnel working
in Health Establishments are associated to their production.
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5.1.3 The role of the DIRESA

Another important factor to explain inventory levels is who takes up the role of medicines
supplier and how payments will be made. In this respect, if practice is that the Executing
Unit to which the DIRESA belongs buys the medicines and the Executing Unit Networks pay
based on consumption (billing, SISMED-ICI integrated consumption reports or reimbursed
SIS forms) the tendency will be to keep high inventories in the networks and health
establishments. The cost of these immobilized resources is not absorbed by them. If the
suppliers serve the Executing Units directly and they pay against delivery of the medicines
or supplies at their warehouses, the tendency will be to reduce inventories. This element is
very important when defining the structure of the supply chain.

5.2 Costs

If payment mechanisms promote purchasing, the supplier role that the DIRESAs take up
favors storage and recognitions are associated to inventory readings; the possibility to
incorporate the associated costs parameter is very limited when defining ideal inventory
levels for each tier of the supply chain.

However, whether in an explicit and direct manner or by an alternative use of immobilized
capital, the fact is that there are costs associated to the decision to store medicines and
supplies. Not taking up or incorporating this parameter generates inefficient decisions and
costs of other types (very high) associated with the service, which, again, is not incorporated
by the public managers.

The different elements to determine the cost of inventories are:

5.2.1 Purchasing costs

Costs to process purchase orders, cost to transmit purchase order from the logistics
department to the buyer, transportation costs, billing costs, price revision and payment,
receipt cost, order review, registration in the warehouse stocks (SISMED software) and cost
to introduce information in the logistic registries (SIGA, SIAF). To the extent a high cost to
make purchases is perceived, attempts will be made to minimize these operations and
higher inventory levels will be obtained.

At the Regional Health Offices, costs associated with purchasing (transaction costs) are
viewed as fixed. Given the form — budgeting and allocation of financial resources — in
accounting terms they are very close to being correct. The problem, and a very serious one,
lies in the service quality side. Once its limited capacity and possibility to generate or
activate acquisition processes is saturated, any additional request becomes slow.

We would still need to consider the costs associated with transparency of acquisition
processes.

5.2.2 Inventory management costs

Cost of warehouse space, working capital cost due to immobilized inventories (opportunity
cost of capital) cost of insuring medicines (non existing in the public subsector) cost of
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stored medicine deterioration, expiry costs. As these costs increase, the tendency should
be to reduce inventories.

As in the previous case, costs associated to the administration of inventories are perceived
as a fixed amount, regardless of how much merchandise is administered. Again, service
quality, in this case storage service, is affected. Meanwhile, when space problems are
perceived in the storage, the usual tendency, promoted by the Ministry of Health itself, is to
build a larger storage place or expand the one they have.

They have not internalized either the concept of immobilized capital financial cost. However,
once their capacity is saturated, they stop buying and their storage places may be
overstocked with medicines while they may be short of many other items.

5.2.3 Costs of losing sales (not being able to meet orders)

These costs are associated to the service quality intended for the target market. To the
extent high standards are demanded in the fulfilment of orders, the tendency should be to
increase inventories. Unfortunately, in many health offices, prescription dispensing
standards in health establishments are used for declaration purposes rather than as
performance goals.

An inadequate estimate of needs, the purchase programming and supply contract
administration, the methodology promoted to store and distribute reflect in non-served
prescriptions or “lost sales”. There is a destruction of social value and measuring this is
beyond the scope of this study; however, we can try to quantify what revenues regional
health offices and their executing units are missing due to the way in which their managers
handle this process.

As an approach to non-served prescriptions, we will use the number of users (consultations)
that according to the 2010 Households Survey (ENAHO) did not receive any medicines
upon presentation of their prescriptions at the health establishments where they were
served. As price for each incomplete attention (SIS reimburses based on complete
treatment) we consider the rate of S/.9.00 per consultation, which is the current reference for
SIS reimbursements. Finally, we will assume that 30%, on average, accounts for the
variable cost per first level consultation.

Table #20 shows the cost incurred by each region or the revenues not received for failing to
adequately manage medicine supplies.
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Table # 20 Cost of Non-served Prescriptions (national level)

% not receive SI.

Total any Contribution
Consultations prescribed Non-served S/.in “lost S/. Variable to cover fixed

2010 medicine prescriptions sales” Expense costs
Amazonas 1,055,544 7.35 77,604 698,436 209,531 488,905
Ancash 2,004,324 10.78 216,060 1,944,540 583,362 1,361,178
Apurimac 1,098,336 1.92 21,132 190,188 57,056 133,132
Arequipa 1,430,484 7.45 106,572 959,148 287,744 671,404
Ayacucho 1,506,804 2.41 36,240 326,160 97,848 228,312
Cajamarca 2,077,716 7.50 155,784 1,402,056 420,617 981,439
Callao 1,002,204 22.86 229,092 2,061,828 618,548 1,443,280
Cuzco 1,714,248 5.98 102,444 921,996 276,599 645,397
Huancavelica 957,240 1.97 18,864 169,776 50,933 118,843
Huanuco 1,302,636 3.62 47,112 424,008 127,202 296,806
Ica 756,312 30.48 230,508 2,074,572 622,372 1,452,200
Junin 1,405,476 5.37 75,456 679,104 203,731 475,373
La Libertad 1,641,096 22.29 365,844 3,292,596 987,779 2,304,817
Lambayeque 1,457,040 12.15 177,000 1,593,000 477,900 1,115,100
Lima 8,742,132 31.31 2,736,792 24,631,128 7,389,338 17,241,790
Loreto 1,844,628 4.47 82,428 741,852 222,556 519,296
Madre de Dios 150,168 11.86 17,808 160,272 48,082 112,190
Moquegua 230,556 6.93 15,972 143,748 43,124 100,624
Pasco 438,036 6.96 30,492 274,428 82,328 192,100
Piura 1,554,564 32.16 499,956 4,499,604 1,349,881 3,149,723
Puno 1,804,392 4.77 86,112 775,008 232,502 542,506
San Martin 961,068 10.62 102,072 918,648 275,594 643,054
Tacna 265,152 15.27 40,500 364,500 109,350 255,150
Tumbes 311,280 33.64 104,700 942,300 282,690 659,610
Ucayali 843,156 31.01 261,480 2,353,320 705,996 1,647,324
36,554,592 15.97 5,838,024 52,542,216 15,762,665 36,779,551

Source: INEI/ENAHO

5.2.4 Medicines and supplies costs

It is the purchase price multiplied by the quantity of products purchased. Products with
higher prices should be purchased in less quantity, according to their turnover and those
with lower prices, in greater quantities (always according to their turnover). Their failing to
apply this rule and keeping in their inventories the equivalent to several months’
consumption, without any technical criterion, results in cash deficits and problems to make
timely purchases.

5.2.5 Variability

It generates costs insofar as it makes it necessary to find protection against a possible
shortage through buffer inventories. A more variable demand or not very reliable consumer
forecasts (estimate of needs) makes it necessary to increase buffer inventories. Delivery of
orders beyond agreed terms, delays in purchase processes, disorganized administration of
purchase contracts or unreliable suppliers induce to keeping higher inventories.

This variability and how it is managed, may contribute additional elements to explain how
overstocking occurs in most of the regions of the country.
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Graph #12 shows how storage and a three-tier distribution — very common in Regional
Health Offices - system interact. Suppliers deliver their orders directly at the Specialized
Medicines Storage (AEM) of the Regional Health Office (3 tier). The parties responsible for
the AEM keep a quantity of medicines and send the difference to the sub-storage of the
Network (2" tier) which in turn, serves Health Establishments within their geographical
scope directly (1% tier).

Inventories |; are calculated based on expected consumption C;.; of the next level and lead
times t. In each case, averages over past behaviors and deviations over these averages
are taken.

What may be observed is that the total inventory is according to final user consumption and
all deviations perceived over consumption at each tier. The fact that each tier organizes its
supplies according to the consumption observed in the next tier it serves, induces them to
include their deviations.

Another observation concerns the lead times for dispatch and their deviations. As the
system is configured, the more unstable or spaced out the supply, the higher the inventory
will be. Purchase contract management becomes a key element.

To the extent the perceived variations interact (regarding consumption and replenishment
time) in each tier of the supply network, inventories may increase considerably. On the
contrary, if all tiers adjust their inventories only in relation to final consumption and its
dispersion, there may be significant reductions, without affecting service level. Inventory
levels should be considered only as a result of the forecast performance or the estimate of
needs performance.
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Graph # 12 Inventories model by tier
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Where the total inventory of the system would be explained by the quality of the forecast on
final consumption (C1+Sc1) and the interaction between replenishment periods:

[(t4+5t4) +(t34S,5) + ﬁz"'stz)]
t; t, t
The more inaccurate forecasts are perceived (estimate of needs) S¢y will tend to be greater
and, therefore, so will the inventory.

If purchase contracts are not properly administered and suppliers’ lead times (contractors)
are not controlled, S will be really longer and, therefore, inventories will tend to grow.

The third aspect is how to structure replenishment times between the different network tiers
(t1, t, and t3)

The more space (less frequent) between replenishment times (higher t value) inventories will
tend to be larger, transportation costs (freight) will be lower, inventory management costs
will grow (not perceived by managers) and the process will be less flexible, with less
capacity to respond rapidly to changes in consumer patterns or contingencies.

On the contrary, the less space between replenishments (more frequent) the system will
tend to require fewer inventories, inventory management costs will also be lower (not
perceived by managers), transportation costs (freight) will be higher (although not in the
same proportion) and the process will be more flexible, with greater capacity to respond
rapidly to changes in consumer patterns or contingencies.

Again we see that decisions will be associated to the perception of costs. If one considers
that what is relevant to measure the social cost of having a better medicine supply is freight
rates and not prescriptions served or medicines effectively delivered, the decision will be to
space out replenishment. If it is possible to incorporate the “lost sale” cost, the decision
would probably be the opposite. We will revert to this aspect later.

The rule for this case is based on the relation between the frequency with which
replenishment is received and the frequency with which replenishment is required at the
next tier. If the frequency with which replenishment is received is higher (more frequent)
than the frequency with which the next tier is replenished, this tier will keep less inventory.
Otherwise, the tendency will be to require more inventories. If all tiers are replenished and
they replenish at the same intervals, total inventories will be equivalent to the number of tiers
there are (for example, if the system has three tiers, each one would require one month
consumption and the entire system would have the equivalent of 3 months).

As an example, a three-tier supply system (DIRESA, Health Network and Health
Establishment) with one, two and two-month frequencies as replenishment periods and two,
two and one month periods to replenish the next tier, would require a total inventory
equivalent to 3.5 months consumption of final users or patients. If we add a margin of error
of 30% in demand estimate, this inventory grows to an equivalent of 4.5 months. If we add
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15% expected delay for replenishments, now the system will demand 5 month-inventories.
Finally, if 30% variations are incorporated over consumption perceived in the tier each one
serves, we would end up with total inventories equivalent to 6 months’ consumption.

If we force the model on suppliers that have up to 30% variation in their lead times, with
errors in demand estimates of up to 50%, the entire supply system inventory should not be
more than the equivalent of 7 months” consumption; never the 10.5 month average seen in
2008 at national level.

5.2.6 Strategic considerations

There are strategic considerations such as lives saved or vital products, unexpected events,
emergency reserves, which must be taken into account when defining inventories. One
case may be sanitary campaigns. If an intervention of this kind is expected, inventory levels
must be adjusted, but later they must adjust to demand in normal circumstances.

Vital medicines fall into this consideration. According to MINSA, they constitute a group of
essential medicines, the lack or partial availability of which may generate serious
consequences, as it compromises a patient’s life or relapse, in the case of chronic disease.
It is the responsibility of the Regional Health Office to define a policy on this kind of
products, which may even be exempted from calculations regarding costs and turnover and
have some kind of legal exemption.

5.3 Incorporating costs and an efficiency ratio

The implicit costs of how medicine supplies are managed in the public subsector are
evidenced through the quality of the final process results.

Unfortunately, often in the apparent face of shortage of funds to sustain the operation, the
first option is to refer to how limited budgetary ceilings are or to the sluggishness of
reimbursements by the SIS, when the solution rather lies in the management of their own
internal processes.

Previously we showed that keeping inventory levels of more than 7 months’ consumption is
almost unjustifiable and that if the DIRESAs would follow this reference, their savings or
reduced demand for public funds would be of S/.30 million. If we consider that there is
S/.15.7 million in “lost sales”, we could ascertain that the cost of inefficiency at national level
is close to S/.46 million.

Table #20 below shows, in monetary terms, a classification of the regions based on costs
incurred by an inadequate management of public funds. In some cases, the evidence is
given by excess of inventories and in others, by incomplete consultations due to the lack of
medicines prescribed.
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Table # 21 Total costs incurred due to deficient Supply Management

Total
Income not Excess Inefficiency  Purchases %

received inventories cost 2010
Pasco 82,328 204,766 287,094 1,964,033 14.6%
Tacna 109,350 2,798,735 2,908,085 12,659,791 23.0%
Loreto 222,556 561,763 784,319 15,390,559 5.1%
La Libertad 987,779 1,333,428 2,321,207 19,530,373 11.9%
Tumbes 282,690 213,909 496,599 3,161,092 15.7%
Amazonas 209,531 1,336,763 1,546,294 4,146,785 37.3%
Huanuco 127,202 - 127,202 7,530,471 1.7%
Cajamarca 420,617 3,532,853 3,953,470 11,444,739 34.5%
San Martin 275,594 1,265,820 1,541,415 9,936,255 15.5%
Junin 203,731 3,014,988 3,218,719 11,711,893 27.5%
Arequipa 287,744 409,823 697,568 14,726,449 4.7%
Ucayali 705,996 119,367 825,363 5,626,535 14.7%
Ayacucho 97,848 2,180,709 2,278,557 6,902,845 33.0%
Cuzco 276,599 1,707,146 1,983,745 12,864,235 15.4%
Callao 618,548 947,075 1,565,623 17,681,748 8.9%
Puno 232,502 - 232,502 8,052,297 2.9%
Ancash 583,362 - 583,362 10,919,847 5.3%
Apurimac 57,056 1,432,224 1,489,281 6,368,967 23.4%
Lima 7,389,338 5,247,682 12,637,020 14,632,665 86.4%
Huancavelica 50,933 1,818,290 1,869,223 3,180,770 58.8%
Lambayeque 477,900 122,127 600,027 7,598,693 7.9%
Ica 622,372 1,124,506 1,746,877 5,796,309 30.1%
Piura 1,349,881 537,506 1,887,387 2,711,620 69.6%

15,671,459 29,909,480 45,580,939 214,538,971 21.2%

The important thing is to associate these “inefficiency” levels with the results of medicines
and supplies provision, as the existence of a positive relation would be expected, that is, the
regions that tend to use their resources efficiently should exhibit good results in the
management of their supply chain, which would be evidenced through the service quality
indicator.

Table # 22 compares the “inefficiency” level by region, according to the previously
mentioned parameters, with variations in service quality between periods 2005-2007 and
2008-2010:
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Table # 22 Inefficiency vs Service Quality Variation

% Service
Reglon | . triciency™ |  @uality
Variation

Pasco 14.6% 18.13
Tacna 23.0% 12.33
Loreto 5.1% 8.59
La Libertad 11.9% 6.23
Tumbes 15.7% 4.48
Amazonas 37.3% 3.88
Huanuco 1.7% 2.86
Cajamarca 34.5% 217
San Martin 15.5% 1.97
Junin 27.5% 1.74
Arequipa 4.7% 0.25
Ucayali 14.7% -1.57
Ayacucho 33.0% -1.78
Cuzco 15.4% -3.51
Callao 8.9% -4.18
Puno 2.9% -4.71
Ancash 5.3% -5.61
Apurimac 23.4% -6.15
Lima 86.4% -6.48
Huancavelicj 58.8% -8.89
Lambayeque] 7.9% -9.66
Ica 30.1% -16.39
Piura 69.6% -16.99

21.2% -1.50

If we consider the regions that are above the national average with regard to their capacity
to improve the prescription dispensing rate (service quality) during the referred periods and
their efficiency levels, differences are notorious:

Table # 23 Inefficiency vs Service Quality Variation
(50% higher vs 50% lower)

% Service

- Quality

Inefficiency Variation
Higher 17.4% 5.69
Lower 29.7% -7.16
Difference 12.3 pp 12.85 pp

The most efficient regions in the use of their resources have shown improvement in the
quality of their service of almost 13 pp over the less efficient.
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Even when regions are grouped by quintiles and we associate efficiency in the use of
resources with supply process results, we obtain the following:

Graph # 13 Inefficiency vs Service Quality Variation (by quintile)
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All indicates that there is a significant correlation between service quality variation and
efficiency levels by region.

Another interesting relation is between efficiency levels found and intensity of use of health
services. If we group the regions by quintiles, there is a considerable difference between
the four most efficient regions and the four least efficient, as shown in Table # 24:

Tabla # 24 Intensity of health services used and soles spent in medicines
per user served, according to efficiency levels

Classification Efficiency Con:tlj-lt); tion Ir::fe Ezgy
4 First Regions 3.60 18.10 5.15
4 Last Regions 63.01 9.37 4.07
Difference 59.40 93.2% 26.5%

Source: Integrated Health Insurance (SIS)

The ratio mentioned would also show that the “most efficient” regions have greater intensity
in the use of health services or, in other terms, they enable greater access of their
population (at least SIS affiliates) to health services. They also show higher expenses in
medicines per user, which could mean that they deliver more medicines. Greater Access to
services and more medicine deliveries are positive signs.

¥ William D. Savedoff, Incentive Proliferation? Making Sense of a New Wave of Development Programs,
August 2011.
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? Purchasing Pharmaceutical, Urika Enemark, Anita Albna, Enrique C.S. Vazquez. HNP Discussion Paper.
September 2004.

1 Safety Stock: Everybody wants to use, nobody wants to own. James Workman and Natalie Scheidler. The
Journal of Business Forecasting, Fall 2009.
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6. Annex #1 Management Indicators Technical Sheet

6.1 Market Dimension

6.1.1 SERVICE QUALITY INDICATOR TECHNICAL SHEET

Dimension Market

Definition Service quality refers to the final results of medicines supply in
the public subsector. User or patient must receive the
medicines prescribed in the pharmacy of the health
establishment where he was served. This indicator measures
the degree of compliance of this service.

Scope National and regional

Calculation methodology It is the result of dividing the number of patients that received
medicines in the pharmacies of the Health Establishments
where they were served according to the prescription
presented, by the total number of patients that presented their
prescription in such pharmacies.

It is classified into those who received all their prescribed
medicines, those who received most prescribed medicines,
those who received very few, those who received none and
those who do not know.

Information sources The information about the population that used health
establishments and received medicines in their pharmacies:
National Households Survey (ENAHO) National Statistics
Institute (INEI)

Interpretation The best result is that 100% of the patients received all their
prescribed medicines. The worst result is that 100% of the
patients did not receive any of the prescribed medicines.
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6.1.2 CLIENT COVERAGE INDICATOR TECHNICAL SHEET

Dimension Market

Definition Client coverage measures the percentage of users affiliated to
the Comprehensive Health Insurance (SIS) that received the
medicines included in their prescription after consultation.

Scope National and regional

Calculation methodology It is the result of dividing the number of patients affiliated to the
SIS that received their medicines at the pharmacies of the
Health Establishments where they were served according to
the prescription presented, by the total number of patients
affiliated to SIS that presented their prescriptions at such
pharmacies.

It considers those who received all their medicines prescribed
and those who received most of them.

Sources of information The information about the population that used health
establishments and received medicines in their pharmacies:
National Households Survey (ENAHO) National Statistics
Institute (INEI)

Interpretation The best result is that 100% of the patients received all their
medicines prescribed. As they move away from the result,
client coverage decreases.
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6.1.3 MARKET SHARE INDICATOR TECHNICAL SHEET

Dimension Market

Definition Market share measures the percentage of SIS affiliates that
were served at the public subsector Health Establishment, did
not receive all their medicines prescribed where they were
served, and had to buy them in a private pharmacy or

drugstore.
Scope National and regional
Calculation methodology It results from dividing the number of patients affiliated to the

SIS that were served at Health Establishments of the public
subsector and purchased their medicines in private pharmacies
or drugstores, by the total number of patients affiliated to the
SIS that were served at Health Establishments of the public
subsector and presented their prescriptions in those
pharmacies.

Sources of information The information about the population that used health
establishments and received medicines in their pharmacies:
National Households Survey (ENAHO) National Statistics
Institute (INEI)

Interpretation Increasing percentages indicate critical deterioration of the
dispensing service and loss of clients.
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6.2 Operating Efficiency Dimension

6.2.1 SUPPLY CAPACITY INDICATOR TECHNICAL SHEET

Dimension

Definition

Scope

Calculation methodology

Sources of information

Interpretation

Operating Efficiency

The supply capacity consists of the items made available to
users at the pharmacies of the Public Subsector Health
Establishments. It is similar to the availability indicator
published by MINSA.

Regional, Executing Unit, Operating Network, Micro Network

It results from dividing stock per item within the selected scope
by its average consumption or expected monthly consumption

The result obtained is the equivalent to consumption months

Information is obtained from the SISMED module, Integrated
Consumption Report (ICl).

DIGEMID/MINSA website

Depending on the selected scope or area and on the Definition
by the respective Regional Health Office

6.2.2 SUPPLY DISPERSION

Dimension

Definition

Scope

Calculation methodology

Sources of information

Interpretation

INDICATOR TECHNICAL SHEET
Operating Efficiency

It is the standard deviation over the Health Establishments’
supply (availability) within the selected area.

Regional, Executing Unit, Operating Network, Micro Network

The standard deviation of supply (availability) is obtained in all
selected Health Establishments.

Information is obtained from the SISMED module, Integrated
Consumption Report (ICl).

DIGEMID/MINSA website

A high dispersion indicator indicates that the supply capacity
has not been evenly distributed in the selected area.
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6.2.3 DISTRIBUTION EFFICIENCY INDICATOR TECHNICAL SHEET

Dimension Operating Efficiency

Definition It indicates the possibilities of improving the supply (availability)
in a certain area, redistributing items held by Health
Establishments including their storage places.

Scope Regional, Executing Unit, Operating Network, Micro Network

Calculation methodology Every stock item within the selected area must be taken and
divided by the average or expected consumption of each item
in that area.

The difference between the previous calculation and the supply
capacity (availability) in the selected area is the indicator
sought.

Sources of information Information is obtained from the SISMED module, Integrated
Consumption Report (ICI).

Interpretation If the result is greater than zero, it indicates that there is room
for improving the supply capacity in the selected area,
redistributing items adequately in the Health Establishments,
including their storage places.
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6.2.4 EXPENSE PER USER PERFORMANCE INDICATOR TECHNICAL SHEET

Dimension Operating Efficiency

Definition It shows the relation between prescription dispensing and
expenses incurred to purchase medicines per user served at
the pharmacies of the health establishments consulted. It is an
expense productivity evaluation.

Scope Regional

Calculation methodology The result must be found dividing total expenses in the
selected region by the total number of users that approached
the pharmacies of the health establishment where they were
served.

Then this quotient is associated to the prescription dispensing
rate within the selected area (service indicator). Expense per
user and service quality obtained is the expense per user
performance (expense x user vs prescription dispensing).

Sources of information The information about the population that used health
establishments and received medicines in their pharmacies:
National Households Survey (ENAHO) National Statistics
Institute (INEI).

Expenses incurred to purchase medicines are obtained from an
inquiry to the SIAF-MEF.

Interpretation A higher prescription dispensing rate associated to similar or
lower expense levels indicates superior performance levels

A lower prescription dispensing rate associated to similar or
lower expense levels indicates inferior performance levels.
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6.2.5 EXPENSE PRODUCTIVITY VARIATION INDICATOR TECHNICAL SHEET

Dimension Operating Efficiency

Definition It shows the variation in expense productivity between different
periods.

Scope Regional

Calculation methodology It is the difference between expense performances calculated

according to technical sheet 7.2.4 for two different periods.
Unlike the previous one, which is considered a stock, this one
is a flow.

Sources of information The information about the population that used health
establishments and received medicines in their pharmacies:
National Households Survey (ENAHO) National Statistics
Institute (INEI)

Expenses incurred to purchase medicines are obtained from an
inquiry to the SIAF-MEF.

Interpretation If the difference is positive, it indicates that productivity is
increasing; if the result is negative, it indicates that expense
productivity is deteriorating.
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6.3 Operating Sustainability Dimension

6.3.1 INVENTORY TURNOVER INDICATOR TECHNICAL SHEET

Dimension Operating Sustainability

Definition It measures the average time it takes for inventories to be sold
within a certain area. It is a measurement of asset
immobilization that takes liquidity away from the selected
executing unit or area.

Scope Regional, Executing Unit.

Calculation methodology It results from dividing the valuated stock of medicine and
supplies inventories within a certain period, by the sales made
during that same period, multiplied by 360 (days of the year)

Sources of information Information is obtained from the SISMED module, Integrated
Consumption Report (ICI).

Interpretation It indicates the days, in relation to the sale, that the inventory
will take to turn over. A higher result indicates a lower turnover.

6.3.2 ACCOUNTS RECEIVABLE TURNOVER INDICATOR TECHNICAL SHEET

Dimension Operating Sustainability

Definition It measures the average time it takes for SIS accounts
receivable within a certain area to turn into cash.

Scope Regional, Executing Unit.

Calculation methodology It results from dividing the valuated stock from the SIS
accounts receivable within a certain period, by the sales made
during the same period, multiplied by 360 (days of the year).

Sources of information Information is obtained from the SISMED module, Integrated
Consumption Report (ICI).

Interpretation It indicates the days, in relation to the sales, that the SIS
accounts receivable will take to turn over. A higher result
indicates a lower turnover, that is, more time to turn into cash.
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6.3.3 OPERATION CYCLE INDICATOR TECHNICAL SHEET

Dimension

Definition

Scope

Calculation methodology

Sources of information

Interpretation

Operating Sustainability

It measures the average time that medicines and supplies take
from the time they enter the storage places until they are sold
to users at the Health Establishments of the selected area, they
become SIS accounts receivable and are finally reimbursed
(turned into cash).

Regional, Executing Unit.

It results from adding inventory turnover days and the days it
takes to collect the SIS accounts.

Information is obtained from the SISMED module, Integrated
Consumption Report (ICl).

It indicates the number of days it takes for inventories to turn
into cash, from the moment they enter the storage places and
are reimbursed by the SIS. Shorter periods of time indicate
better turnover and capacity of the selected area to obtain
liquidity.

6.3.4 CASH GENERATION CAPACITY INDICATOR TECHNICAL SHEET

Dimension

Definition

Scope

Calculation methodology

Sources of information

Interpretation

Operating Sustainability

It measures the capacity a selected area has, based on its
fixed costs, variable costs and operation cycle, to generate
working capital of its own.

Regional, Executing Unit.
CGC=MCxR

where CGC = Cash Generation Capacity
MC = Contribution Margin
R = Annual cash turnover

MC= (SIS Rate-Variable Cost)
Fixed Cost

Information is obtained from the SISMED module, Integrated
Consumption Report (ICI) and from the SIAF.

It indicates the capacity the selected area has to generate its
own cash in the face of changes in costs, in stocks turnover
(accounts receivable and inventories) and in SIS
reimbursements rates, in this case.
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