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GENERAL PRESENTATION
Budgeting as part of health planning : macro and micro aspects

Health systems, particularly in the developing countries, are facing a difficult dilemma:
on the one hand, populations may have important needs for better health and on the other hand
the financial resources they can mobilize are limited. Choices have to be made all the time:
households allocate part of their budget to health, donors have to decide what proportion of their
financial contribution to assign to health, and governments have to establish their health budget
under budgetary constraints,

With SimFin, we will focus on government's behaviour with regard to their budgets for
publicly provided health services, Budgeting will be seen as a part of the planning process. In
a planning process, we start from the present situation and indicate the objectives one wishes to
achieve within a given period as well as ways in which that is to be achieved. Yearly budgets
can then be considered as different points in the planning process.

This approach presupposes that the decision-makers have a relatively clear idea about
health policy and the way in which they intend to implement it. They must therefore make some
technical choices about the health services pyramid, the role of prevention and curative care, the
importance of primary health care, the need for supervision, staff qualifications, etc. However,
all these choices have financial repercussions. The question is : to what extent are these choices
financially feasible 7

For the health policy-maker, planning means therefore that they are able to propose, for
the coming years, how the government's health policy and expenditure on health should develop.
These proposals, which will subsequently need to be ratified by the government bodies, in
particular through a national plan, will be the outcome of a comparison between the budgetary
possibilities on the one hand and the financial needs of the health sector on the other hand:

- The budgetary possibilities express the constraints on resources. These constraints are
determined in part by national economic activity as well as by the international environment.
They also depend on the choices made by the government (with regard to the role of heaith in
the government budget. This analysis of budgetary possibilities can be called a "macro”
approach, and is facilitated by SimFin's macro submodel called MacroFin.

- The financial needs for the functioning of the health system call for a "micro"
approach. This consists of determmining the financial needs related to the health services at
different levels of the health system (health centres, hospitals at the district, regional and national
level), and to the administration. The financial needs depend, of course, on the objectives that
are set for these health services and the administration. This particular analysis is facilitated by
SimFin's micro submodel called MicroFin.




Confronting needs with possibilities

The comparison between financial needs and financial possibilities may be illustrated by the
following graph:

GOVERNMENT HEALTH BUDGET

Comparteon of possibililen and nands

Budget
H

Peraabiiktins e Wl

In this graph it can be seen that at the start of the simulation period the financial needs
for operating the health system, as established in accordance with the hypotheses selected by the
decision-maker, exceed the budgetary possibilities determined by the macroeconomic approach.
At the end of the period, on the other hand, the financial needs are less than the budgetary
possibilities. |
1) How would the policy-makers react ? At the start of the period the policy-makers would
have to revise their needs downwards by changing some of the hypotheses selected for the
calculations, or else seek extra budgetary financial resources (increase in community financing,
external aid), or persuade the government to increase the funding it allocates to the health sector.

(i) At the end of the period, on the other hand, they would be able to increase health
expenditure without requesting government to alter its global budget policy.

SimFin and its two submodels

The micro and macro aspects of government budgeting for health can be studied by the
submodels MicroFin and MacroFin, respectively. These submodels can be used separately.
However, SimFin becomes truly meaningful wha the user establishes a link between the two
submodels. Note that as a simulation model. SimFin does not presuppose any prior knowledge
of statistics or econometrics, and is therefore easily accessible.




PARTI: THE FINANCIAL NEEDS FOR THE FUNCTIONING OF THE
HEALTH SYSTEM

1. GENERAL OUTLINE
1.1 Introduction

The purpose of this part of the model, namely MicroFin, is to analyse the financial
resources that the government needs to allocate to the functioning of publicly provided health
services. At the starting point of the model - that is the base year - this requires a breakdown of
the expenditure the government has allocated to health. This breakdown is in accordance with
two major functions: (i) the production of services by government health structures; and (ii) the
overall management and supervision of the system by the health administration.

Beyond the base year, MicroFin enables the user to estimate the trend in governmennt
expenditure on health according to various hypotheses, Some of these are external to the health
sector - population growth, for example - while others are based on health policy choices and
thus are fully dependent on the policy-maker; others again concern the demand for health
services by the population,

It should be clear that SimFin, together with its submodels, is not a forecasting model that
seeks to predict what the expenditure of the Ministry of Health will be. On the contrary, the
model aims to help the decision-maker to measure the repercussions of the decisions he wishes
to take. It therefore seeks to reply to the question: "if I as a decision-maker take such-and-such
a decision, what will be the repercussions of my decision in the years to come on government
health expenditure ?" For example, ifI decide that in order to attain good quality of services at
health centres, expenditure on drugs per case should eventually be five dollars, what is the
consequence of this decision for the government budget? Next, by comparing this result with
those provided by MacroFin, the decision-maker can see whether his decision is feasible.

The model works over a 10-year period, This reflects that things cannot change overnight:
it takes time before decisions and objectives can be achieved. By working over a 10-year period
the model indicates the trend, the direction health expenditure will take in the future. The user
will have to specify quite a number of objectives to be reached by the end of the 10-year period,
ot the target-year, To revert to the above example, drug expenditure per case today could be 2
US$, whereas the objective in the target year would be 5 USS.

Technically speaking, the changes that will be made between the base year and the target
year will be gradual. To return once more to the above example, it will be assumed that the
change in expenditure on drugs from two dollars in the base year to five dollars in the target year
will be made step by step: 2.3 dollars in t+ 1, 2.6 dollars in t + 2, and 50 on. The model therefore
implements gradual and regular changes.




1.2.  Health services

The model presupposes that the health pyramid has three levels:

- Health centres : This is the first level of the health pyramid, which provides basic care for the
population. The model permits four categories of health centres to be distinguished. Note that
in reality, health centres" may have a variety of names: health posts, health huts, health and
welfare centres, etc. The classification may thus differ from one country to another (see below),
but these health centres are assumed to operate in comparable ways.

- Referral hospitals: The model can distinguish between two types of referral hospital: first-

referral hospitals, (district hospitals), and second-referral hospitals (regional, provincial, or,
county hospitals). In MicroFin, we refer to them as hospitals of level IT and III, respectively.

- National referral hospitals: These are the highest referral hospital in the health pyramid, such
as specialised hospitals, teaching hospitals, etc. We refer to these as hospitals of level IV.

1.3. Health administration

The model assumes that the health system is supervised by the health administration
which is divided into three levels:

- Basic administration: This is the administration that supervises the health centres and first-
referral infrastructure: we shall call it the district administration though being aware that
different terms are used in different countries.
- Intermediate administration: This is the administration intermediate between the basic and
central administration: we shall call it the regional administration, but here again the terms vary
from one country to another.
- Central administration: This is the national administration, i.e. in practice the Ministry of
Health. It comprises the traditional departments found at the central level, but may also include
institutions or specific services.

Tt should be noted that this model does not include training establishments,
1.4. General overview of the structure of MicroFin

The model operates in three major stages.

1.4.1  First stage: Expenditure by category of health Jacility and administfatioﬂ ‘

During this stage, two steps must be distinguished.




1.4.1.1 Step 1. Calculations relating to a standard health facility and administration

For each of the 10 years of the projection period, the calculations are designed to
determine;
. the number of staff with qualification k who are needed to operate a “standard”
or average health facility and adminijstration;
* expenditure on drugs for each standard health facility:
. operating expenditure of a standard health facility and administration.

1.4.1.2 Step 2: Determination of the number of health facility and administrative offices

For each of the 10 years of the projection period, the calculations are designed to
determine the number of health facility and administrative offices that will be needed. This step
does not of course apply to the central hospital and the central administration.

Combining the information from steps 1 and 2, we obtain :

(D) the number of staff with qualification k who are needed in the health facilities and
administrative offices;

(ii}  the expenditure on drugs by the different categories of health facilities;

(iii)  the operating expenditure of health facilities and the administration.

1.4.2 Second stage: National expenditure on health facilities and administration

Adding the results obtained for each category of health facilities and administration, we
«obtain results at the national leve] :

(1) total number of staff with qualification k who are needed to operate all the health
facilities and administrative offices managed by the government’s Ministry of Health (MoH).

(i)  total drug expenditure at all the health facilities;

(i)  total operating expenditure of all the health facilities and administrative offices in the
country.

Note that the national expenditure arrived at here includes expenditure by government,
communities and donors. Government includes central as well as local/provincial/regional
government. Sources of funding are not taken into account during this stage.

1.4.3 Third stage: MoH expenditure on health facilities and administration

By making hypotheses concemning the financial contribution paid for by the MoH, we
arrive at:

(i) the number of staff with qualification k who are paid by the MoH. Multiplying this
number by the salary (or remuneration) for each qualification k produces the MoH expenditure
on health and administrative personnel in all structures;

(ii) the MoH expenditure on drugs for all health facilities;

(1))  the MoH operating expenditure for all health facilities and administrative offices.




The types of main results of MicroFin are presented on page 7.
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2. THE “HEALTH CENTRES”
2.1 Introdoction

The principle of this module is based on the concept of a “standard health centre”. The
information that will be introduced into the model does not therefore concern each individual
health centre in the country: such an approach would have been possible in theory, but for highly
populated countries would have led to far too large a database to be processed. Accordingly, the
user of the model will often have to do quite a large amount of work in advance to obtain a
standard or mean value for each of the data used in the model. It is indeed only this mean value
that will be introduced into the model.

It must be borme in mind that this module only permits a maximum of four categories of
health centres to be taken into account. It is therefore advisable to subdivide the country’s health
centres in accordance with an appropriate classification. Obviously, this will vary from country
to country: a distinction will be made, for example, between rural health centres, urban health
centres with beds, health centres without beds, and small, medium-sized and large health centres.

It must be stressed that the objective of this module is to arrive at the government
expenditure on health centres. Consequently, all health centres that receive a financial
contribution from the government in one form or another must be taken into account in the
model: we are concerned not just with purely public structures but also with private structures
(religious, non-profit or otherwise) that receive a contribution from the govemnment.

Health centre expenditure has been divided into three categories:

(i} personnel expenditure, But it is also desirable to know the number of people working in
the centre, with a breakdown by category of staff;

(i)  expenditure on drugs, reagents, vaccines, etc.

(iii)  other operating expenditure: this is the expenditure, other than on drugs, required for the
day-to-day operation of a health centre.

Clearly the evolution in this health centre expenditure depends on a number of factors that
need to be taken into account simultaneously:

(i) future demand: expenditure is dependent on the number of people attending the health
centre. In tumn the latter depends on the size and growth of the population where the
health centre is located and on the population's preference for the health centre services;
general economic considerations: for example, the evolution in real income;
the type of activities carried out at the health centre: for example, it matters to the
population whether health centres perform deliveries or not, or practise outreach strategy
or not, etc.; ‘ |
the production technology of these activities, i.¢., the way in which the various factors
of production (e.g., different categories of personnel, drugs, etc...) are combined for the
production of services,




The activities carried out by the staff of a health centre have been divided into five
categories:

(i) curative consultations : these are activities that the staff perform during direct contact
with an individual: consultations, minor treatment, minor surgery, follow-up visits, etc.;

(i)  matemnal and child health services ; these again entail direct contact with an individual:
prenatal and postnatal consultations, child consultations, vaccination, family planning;

(ili)  deliveries;

(iv)  Information, Education and Communication (IEC) and outreach activities: administration
comimittees, awareness meetings, collective campaigns, group activities, family planning,
etc.; ‘ :

V) administrative tasks : statistics, mail, staff supervision, meetings, district-level
contacts;

2.2. General overview of the structure of the “health centres” module
The model operates in three major stages:
2.2.1 First stage: Analysis by category of health centre

1t should be borne in mind that this module can take into account four categories of health
centre. During this first stage, again two steps need to be distinguished:

2211 Step I: Calculations relative to an average health centre

For each of the 10 years and for each category of health centre, the calculations performed
during this phase are designed to determine:

. the number of staff with qualification k who are needed to operate a standard health
centre:

. expenditure on drugs for a standard health centre;

. other operating expenditure of a standard health centre.

2212 Step 2: Determination of the numhber of health centres

For each of the 10 years and for each category of health centre, the calculations are
designed to determine the number of heaith centres that will be needed.

2.2.1.3.8tep 3 : Results by category of héalth centre

For each of the 10 years and for each category of health centre, multiplying the results
obtained in Step 1 by the number of health centres, produces the following results:

. number of persons with qualification k who are needed to operate the health centres in
the category;
. expenditure on drugs by health centres in the category;

other operating expenditure of the health centres in the category.
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2.2.2  Second stage: Results at the national level

Summing of the results obtained for each category of health centre produces the following
results:

(i) total number of staff with qualification k who are needed to operate all the health centres
to which the government contributes;

(i1)  total expenditure on drugs at all the health centres;

(i1}  total other operating expenditure of all the health centres;

Sources of funding are not taken into account during this stage.
2.2.3  Third stage: MoH expenditure on health centres

By formulating hypotheses concerning the fraction of expenditure paid for by the MoH,
we arrive at:

1) the number of staff with qualification k paid by the government. Multiplying this number
by the salary for each qualification k produces the MoH's expenditure on staff in all
health centres;

(ii) MoH financing of total expenditure on drugs at all health centres;

(it}  MoH financing of total other operating expenditure at all health centres.

2.3 Analysis by category of health centre (first stage) : detailed structure
2.3.1 Step 1: Calculations relating to a standard heaith centre

2.3.1.1 Categories of staff needed for the operation of a standard health centre,

The staff working in a health centre has been divided into five categories:
. physicians;

. nurses; this covers all the various categones of nurses: registered nurses, enrolled nurses,
ete.:

. midwives;

. health workers these are all the other health personnel involved in health services and
not listed above, for example nursing aides;

. non-health personnel: these are the staff with no health activities: oaretakets, maintenance
staff, administrative and secretarial staff, etc.; :

2.3.1.2 Estimation of health personnel needs

. Health care '

The reasoning below is valid for three categones of health centre activities :
curative consultations, MCH services and deliveries. Basically, the needs for staff are
estimated by calculating the time needed to produce the three services mentioned above.
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This particular time is then related to a staff member's working time in order to make the
conversion into numbers of staff needed.

The time needed for carrying out activities of this type depends on the following
two criteria:
Iy the number of cases treated in a heaith centre. For the base year of the mode] this
information is known. For subsequent years it is estimated on the basis of the size of the
population in the geographical area (POPZONE) where the health centre is located as
well as by and the demand by this population, expressed by the number of cases per
inhabitant (CASEC);

CASE, =POPZONE * CASEC, (1)
& B [

where 1= curative care, MCH activities, deliveries
¢ = category of health centre

2) the time that staff with qualification k devote to “producing” a service i: for
example, the time that a nurse spends on producing a curative procedure. This time itself
15 a function of two factors :

2a) the average time taken to produce a procedure i (AVTIME ). For example, it could
be estimated that the production of a curative consultation should take 20 minutes. It is
important to note that the average time for a service is not the actual duration of the
“medical” service but the total time needed to produce the service (e.g. including any
administrative time needed);

2b) the time contribution by a staff with qualification k (CTR% , . ;) in the production
of service i. We therefore have:

TIME,,, = AVTIME, * CTR%, ,, (2)

For example, it may be thought that the involvement of the midwife in a delivery
should represent 80% of the average total time needed, the other 20% being provided by
a nurse. Surely, these two categories of staff should not always be present
simultaneously during all deliveries; it is simply estimated that on average a delivery
will involve a midwife for 80% of the time and a nurse for 20%.

‘The time needed for staff with qualification k for all activities i is arrived at as follows:

TIME, =) (CASE, + TIME,, ) 3)
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IEC! and outreach
The time needed for staff with qualification k to contribute to those activities is

arrived at by multiplying the total time spent on JEC and outreach in the health centre by
the time contribution of people with qualification k to those activities:

TIMEIEC, .= TIMEIEC ,* CTRIEC%, @

Administration
The time needed for staff with qualification k to carry out activities is arrived at

by multiplying the total time spent on administration by the contribution of staff with
qualification k to administration:

TIMEADM, , = TIMEADM, * CTRADM %, (5)

Staff of qualification k needed

Making use of equations (3) to (5), we arrive at the total time needed for each of
the staff of qualification k: : ‘

TTIME, = TIME, ,+ TIMEIEC, .+ TIMEADM, , (6)

By dividing the total time needed for staff qualification k by the working time of
a person with qualification k (WORKTIME), we arrive at the number of staff with
qualification k needed to operate the standard health centre:

TTIME, ,
WORKTIME, ,

PER_, -

(7

: 1EC : information, edncation and communication
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ROX 1 : PROPUCTION FUNCTION OF ACTIVITIES

One of the specific features of this model concerns what may be called the production function of activities, i.e. the
way in which each of the persons with qualification k contributes to implementing one of the five scheduled activities i. This
would amount to having information presented i the following form:

Fhysicians

Murses

Midwives

Other heaith
care persornmnel

Total 100% 100% 100% . 100% 100%

Each field indicates the contribution made by personnel with qualification k to the production of an activity i.

For the basc year, such information would no doubt be difficult to collect. Consequently, the two cssential components
in the model, the production function and the average time for an activity, have been estimated as follows:

tion of the ¢ i nction

- The users of the mode! should obtain information on the time budget of each of the personnel categories, i.¢. on the
way in which the personnel spend their time. For example, nurses devote on average 70% of their time to curative care, 15%
to IEC and outreach 15% to administration and nothing to other activities. This information is then recorded as ¢ % t o k- 1t must
be noted that this information corresponds to the above table, the only important difference being that the total of 100% appears
in the rows and not in the columns.

- = Also known i3 the average number of persons with qualification k working in a health centre and the normal weekly

working time.

With this information, the simulation model first of all calculates the time spent by personnel of category k on
producing an activity i: ;

T,..=t%,, ,* WORKTIME,  * PER_,

fek e

Addition of the times calculated above for each of the personnel categories k produces the time that is devoted by all
the staff of the health cenire to this activity i namely:

= E T!,c,k
k

Next, the ratioT ; . , /T . produces an cstimate of the components of the production function described above, i.e the
contribution by staff with qualification k to producing an activity i. This leads us to the coefficients:

CTR%;., , CTRIEC% , Or CTRADM %,

2 Estimation of the average time for an activity: (4 VIIME, )

This time is arrived at by dividing the time spent on activity i by the entire staff of the health centre by the number
of ¢cases (which is a datum collected). This gives the average time spent on a delivery, on a curative procedure and on an
individual MCH procedure. In other words:

T
AVTIME,, = ﬁ
1a

- I _
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2.3.1.3 Estimation of needs for non-health care personnel

For the base year and for each of the categories of health centre ¢, the number of non-
health care persormel at a health centre is given. For the following years the user needs to assign
a value to this variable. The average number of non-health care personnel per category of health
centre is denoted by: PERNH,. ’ | '

2.3.1.4 Expenditure on drugs

For the base year of the model, and for each of the categories of health centre c, the
expenditure on drugs at a standard health cenire is given. It is stressed that this is the total
expenditure on drugs, whatever the source of funding: the user is requested to take cate 1o assign
a value to any donations of drugs as far as possible. |

For the projection years, this expenditure at a standard health centre is estimated on the
basis of two criteria: |
. a number of services i, namely CASE,,,

. average expenditure on drugs by services , namely : hdr; .

Drug expenditure for services i is therefore:

hcdrt' .= kcdrh ¥ CASE Lo

2.3.1.5 Other operating expenditure of a standard health centre

For the base year of the model and for each of the categories of health centre ¢, the other
operating expenditure of an average health centre is given, This consists of all the expenditure
required for the current operation of the health centre, except for expenditure on drugs. It is
stressed that other operating expenditure are taken into account whatever the source of funding:
again the user must therefore assign a value to donations as far as possible.

For the projection years, other operating expenditure of a standard health centre is
estimated on the basis of two criteria:

. the number of services i, .
. the other average operating expenditure for services i: (ho; ;). Operating expenditure for
services i is therefore :

ho, = ho, * CASE, | M

it is known that, in reality, some operating expenditure is not linked to the volume of
services. Since such expenditure does not represent the majority, however, the decision to regard
operating expenditure as entirely variable was given in by the desire for simplicity.

2.3.2 Step 2 Determination of the number of heaith centres
In the base year of the model, for each of the four categories of health centre, the number

of health centres is known (HC,). Similarly, the average population of a reference geographical
zone (POPZONE, ) is also a known item of information. By multiplying these two data,
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therefore, we obtain the total population served by all the health centres of the category under
consideration:

POPHC = HC_* POPZONE, (10)

Moreover, knowing the country’s overall population (POP), the model calculates the
proportion of the population that is served by each of the four categories of health centre:

POPHC% = POPHC | POP an

For example, health centres of category I could serve 50% of the population, health
centres of category II 20%, those of categories Il and IV serve 10% each: 10% of the population
1§ therefore not served by any health centre funded by the Ministry of Health.

For the projection years, knowing the demographic growth rate, the model calculates the
trend in the country’s total population. A demographic growth rate is also applied to the average
population in the geographical zone covered by each of the categories of health centre.

The user then, after observing the current values of POPCH%,, must fix an objective
regarding the proportion of the population that is served by each of the categories of health
centre. After inputting this proportion and knowing the total population, the model calculates the
total population served by each of the four categories of health centre.

POPHC = POP * POPHC%, (12)

Dividing POPHC, by the population covered by the standard health centre of the
corresponding category (POPCOYV, ) forecasts the number of health centres needed in the
category concerned.

POPHC,
C,m— (13)
POPCOV,

Note here that over the projection period, POPCOV, will grow according to population
growth.

2.3.3 Step 3 : Results by category of health centre

For each of the 10 years and for each of the categories of health centre ¢, multiplication
of the results obtained in Step 1by the number of health centres, determined in Step 2 produces
the following results:
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the total number of persons with qualification k needed to operate the health centres of
the category concerned:

TPER_,= PERS,, * HC (14)

[

total expenditure on drugs by each category of health centre
hdr = hdr, * HC,
total other operating expenditure of the health centres in the category:
ho = E: * HC,

2.4  Results at the national level (second stage) : detailed structure

Addition of the results obtained or each category of health centre produces results at the
national level :

2.4.1 Total number of persons with qualification k needed to operate the health centres: .

4 . .
TPER)" = Y TPER_, (7

esl

2.4.2 Total expenditure on drugs at all the country’s health centres:

4
hedr ¥ = E hedr,

e=1

2.4.3 Total other operating expenditure of all the health centres:

4
ahc___zhoc

e=1
2.5  MoH expenditure on health ¢entres (third stage) : detailed strm:ture

This third stage is used to determine which of the national needs arrwed at during the
previous stage will be covered by the MoH %, : :

2 Note that in MacroFin, we refer to "domestic financing”, whenever the MoH is “directly” responsible
for financing via domestic resources.
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2.5.1. MoH expenditure on health centre personnel:

This expenditure is estimated in two stages. First of all the model determines which
personnel will be covered by the government out of the total number of persons with
qualification k required to operate the health centres considered. For the base year of the model,
the percentage of personnel with qualification k is calculated from observed data; for the
following years this proportion is determined by the user:

TPER,;, = TPER,” » TPER% _,, (20)

In the second step, multiplying this number of persons with qualification k paid by the
MoH by the salary rates for qualification k (sal,), produces the total government expenditure on
health centre personnel:

;]
hsal " = E hsal ™

mik
k=1

@y

whereby hsal,;; = TPER,;';

* Sal, (22)
For the base year, the salary rate for each of the qualifications k is given; for the

subsequent years, the user determines an annual real growth rate.

252 MoH expenditure on drugs at health centres:

This expenditure is arrived at by multiplying the total expenditure on drugs by all health
centres by the proportion of this expenditure paid by the government:

hedr ' = hedr ™ * HDR%" (23)

From the base year data, the proportion (HHDR% *,, ) is calculated from the data; for
subsequent years, the user determines the proportion that should be obtained at the target year.

2.5.3 MoH expenditure on the other operating expenditure of health centres:

This expenditure is arrived at by multiplying the total operating expenditure of all the
health centres by the proportion of this expenditure paid by the government:

ko, =ho ™ x HO%™ (24)

For the base year of the model, this proportion is calculated from the data; for the
subsequent years, the user determines the proportion that should be arrived at by the end of the
projection period.
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2.5.4 Total MoH operating expenditure

Total MoH operating or recurrent expenditure on the health centres is arrived at by adding
the three types of expenditure above:

hre = hsal + hedr ¥ + ho, (25)

2.6 Determinants of future MoH expenditure

Starting from a situation observed in the base year, the model sets out to estimate the
trend in MoH expenditure for the health centres during the next 10 years. These estimates ate
based on a number of hypotheses concerning a number of variables. The hypotheses relate to
what the user expects or wishes the trend to be for these variables during the forecasting years.
Thus, the user has an important role to play in the setting of values of what are called “exogenous
variables”, The values of exogenous variables are fixed outside the model, but they are the ones
to influence the model’s “endogenous variables”. The latter are determined via the model only.

In the simulation model, there are two kinds of exogenous variables: (i) those that in
reality are endogenous or partly endogenous, but that are treated as exogenous by the model,
(ii) variables that are directly determined by policy-makers.

2.6.1 Variables treated as exogenous by the simulation model

(i) An important example concerns the nation’s population. The latter will determine a.0.
total health expenditure. It is evident that over the years of simulation, population is likely to
grow. It is the user now who must introduce the annual population growth rate. Again, we
recognize that in reality population growth may be partly endogenous, i.e. it is dependent upon
a host of socio-economic variables. However, in the simulation model we treat it as truly
EX0ZENOus,

(ii)  Health expenditure is a function of patients' attendance at health centres. This level of
attendance is jtself a function of socio-economic factors such as individual or family income
level, their educational level, the epidemiological pattern in the area concerned, and of supply
characteristics (density of the health facility network, quality of services, etc.) The simulation
model does not determine the level of this demand on the basis of a demand function taking all
the above elements into account. Still, the user should still give an indication of how this demand
will develop during the yeas of simulation. To do so he/she is asked to indicate the “annual
number of cases per inhabitant”, (CASE;,,) in the target year.

2.6.2. Policy variables

Policy variables are those over which the health policy-maker has direct influence. This
influence is exerted in different ways: ‘

1) Through budgetary decisions.
The policy variables are:
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. The annual rate of salary adjustment (the rates may differ according to the staff
qualification.
. The contribution of the MoH to financing health expenditure. A number of policy
variables can be used to reflect the government’s willingness to finance health care.
These are :
TPRE%,, , HDR%,, and HO%" (26)

(ii) Through the network of health facilities

The health policy-maker may act in two ways. He may decide to transform the
characteristics of the health centres, which is equivalent to altering the relative importance of
each of the four categories of health centre, However, he may also decide to plan for an increase
or decrease of the coverage rate of the health centres. It is the variable POPH(C%, that can be
used to reflect such policy actions. The user will need to indicate the value of this variable which
should be attained in the target year.

It should be noted that the average size of a health centre, for each of the categories of
centre, was determined for the base year by dividing the total population served by the health
centres in the category by the number of centres in the category, For subsequent years no policy
objective has been established as to the average size of these centres. However, the average size
is assumed to change according to an annual growth rate specified by the user. The latter may
well differ, however, from the overall population growth rate in the country.

(iti)  Through the quality of care. In the model this is expressed by several policy variables:

. The standards concerning average expenditure per service on drugs and current

operating expenditure: hdr, ho, .

This is of course an imperfect indicator of quality, as quality is not just a matter of
expenditure.

. The standards in terms of the time that has to be devoted to group activities and
to the administration of a standard health centre TIMEIEC , TIMEADM..

. The standards in terms of time required to produce a health service 7.
. The standards in terms of modes of production of activities at a standard health centre,

i.e., the way in which the various staff qualifications are combined in performing these
activities: CTR%6 ; , ,, CTRADM% . , CTRIEC% .. .
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Data input
List of data to be collected for the base year

General data

Total population

Population growth rate

Duration of work:

- Number of days worked per year;

- Number of holiday days per year;

- Number of hours of work per day;

Average monthly salary for qualification k. The purpose is to arrive at a total salary cost
paid via the MoH: consequently, all the salary must be taken into account: gross salary,
bonuses, various henefits, ete. .

Proportion of imported drugs in the MoH expenditure on drugs ;

Proportion of imported drugs in the expenditure for drugs financed by donors.

Data for standard health centres

Number of health centres in the category;

Average population covered by each centre;

Growth rate of this population;

Data on the services:

- Number of curative consultations per year;
"+ Number of MCH services per year;

- Number of deliveries per year;

Percentage distribution of working time for qualification k and for each of the activities,

according to the matrix below:

—_— |
ﬁuraﬁve IEE ‘ anﬁ

MCH | Delivery Administration | Total

care outreach
Physicians 100%
Nurses 100%
Midwives 1 OO'H

Other health

| 100% u

care personnel

Distribution of staff for each of the qualifications k (including non-health care personnel),
by source of funding (MoH, community financing, external aid);

Expenditure on drugs by source of funding (MoH, community financing, external aid);
Other operating expenditure by source of funding (MoH, community financing, external
aid).
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Data input for exogenous variables

Annual population growth
Annual growth of the population covered by each type of health centre
Number of health services i per capita per type of health centre : CASEC,,

Data input for policy variables

Annual rate of growth of salaries per qualification k
MoH financing:
- Percentage of personnel with qualification k paid by the MoH:

TPER% .,

- Percentage of expenditure on drugs paid for by the MoH:

he
HDR%

- Percentage of operating expenditure paid for by the MoH:
HOY%.,
- Percentage of the country’s population served by each of the categories of health centre:

POPHCY%

- Average expenditure on drugs per service for each of the categories of health centre c:

hdr, ,

- Average other operating expenditure per service for each of the categories of health
centre c:

ho

1o

- Total time that the staff of a health centre have to spend on IEC and outreach, for each
of the categories of health centres ¢, This is time per week:

TIMEIEC,
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- Total time that the staff of a health centre have to spend on administrative activities.
This is time per week:

TIMEADM,

- For each of the categories of health centre ¢, the average time needed to produce 2
service § :

TIME, , ,

- Contribution of one staff member with qualification k to the production of an activity
at the health centre: ‘

CTR%,,
CTRADMY%,

CTRIEC% .,

- Percentage distribution of working time for qualification k and for each of the activities
according to the matrix below :- ‘ :

ﬁuraﬁve

activities

an

Administration
outreach

MCH Delivery

Physicians

Nurses

Midwives

Other health
care personnel

Total 100% 100% 100% 100% 100%

_ Number of non-health-care personnel for a standard health centre per category of health
centre c. - .

3 REFERRAL HOSPITALS
3.1 Introduciion

The general logic of the simulation model related to these hospitals (Hospitals of level
11 and TI1) is quite similar to that used for the health centres. However, a hospital’s operations are
more complex than a health centre's. A hospital is structured in district services which each have
their own ways of operating and their own logic. Even if there are clear links between them, each
of these services constitutes an entity.
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; In the present version of MicroFin eight types of services have been distinguished:
- mpatient departments : (four)

- outpatient clinic;

- operating theatre;

- radiology;

- laboratory;

- administration;

- ambulance service;

- catering service,

For each service, total cost will therefore be determined by service-specific number of

staff of qualification k, the operating expenditure, the expenditure on’ drugs and the expenditure
on food.

3.2 Calculations concerning each of the eight types of services

For each of the 10 years, the following items are determined for each of the levels of
hospital (h =LIT) and for each of the eight types of services:

- the number of staff of professional qualification k needed;
- drug expenditure;

- other operating expenditure;

- expenditure on food (for the catering service only).

3.2.1. Inpatient departments
3.2.1.1 Number of beds

: The number of beds in one of the four in-patient departments is the outcome of the
i following steps :

(i) the total number of admissions per year determined by the population of the area (POP,)
and of the admissions per capita (4DMC,). Note that ADMC, is an indicator of demand, that the
user determines for the target year;

ADM, = POP, * ADMC, 27

(i)  the number of admissions per year to each of the inpatient departments i (4DM,,) is the
y result of the total number of admissions multiplied by the percentage share of admissions
associated with in-patient department i (ADM?%5, )

ADM,, = ADM, * ADM%,, (28)

Note that ADM?%, , is fixed by the user for the target year.

! (iif)  the number of hospitalization days per year in department i is obtained by multiplying
the number of admissions to department i by the length of stay in department i (LOS, ,):

HDAYS,, = ADM,, + LOS,, 29)
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(iv)  the number of beds needed for the department i (BEDS ,,) is equal to the number of
hospitalization days in department i divided by 365. Nevertheless, to allow for some irregularity
in the bed requirement according to the time of year or simply for unforeseen factors, the model
introduces an adjustment coefficient (4D.J)*:

BEDS, ,= (HDAYS, , / 365) * ADJ @)

The model allows for four different in-patient departments (i=1,...4). The key variable
is the number of beds. It is assumed that the number of beds determines both the number of staff
with professional qualification k, drug expenditure and other operating expenditure.

3.2.1.2 Staff requirement

The total staff requirement per professional qualification k is a function of the number
of beds in the department under consideration and the number of persons with professional
qualification k per bed (PERBED ; ;)

PER,,, = BEDS,, * PERBED,, , @Y

fh

The number of staff k per bed is a given for the base year and a 1::u:>1i4::§r objéctive‘to be
fixed by the user for the target year. :

3.2.1.3 Drug expenditure

The expenditure on drugs for each of the inpatient departments i is arrived at by
multiplying the number of beds by the drug expenditure per bed(hdrb, ,)-

= BEDS,, * hdrb,, - (32)

3.2.1.4 Qther operating expenditure

Other operating expenditure is calculated as above, namely by multiplying the number
of beds by the other operating expenditure per bed (hob, 4).

ha!,h = BEDSr,h * hab,_h ' ‘ (33)

} For the first year, the number of beds neéded is calculated from collected data on the number of
hospitalization days. The number of beds needed is not necessarily equal to the "observed” number of beds.
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3.2.2. Qut-patient clinic
3.2.2.1 Number of outpatient consultations

The key variable is the annual number of outpatient consultations performed in the clinic.
This number of outpatient consultations per annum is itself a function of the population in the
hospital’s catchment-area (POPCOV ;) and of the number of outpatient consultations per
inhabitant (OPC,) :

OP, = POPCOV, * OPC, (34)

3.2.2.2 Staff requirement

This number of annual consultations is then distributed among each of the staff with
qualification k that performs outpatient consultations, using the distribution coefficient
OP% 44!

OP,, = OF, * OP%,, (35)

We can now determine the number of outpatient consultations that can be performed in
one year by a person with qualification k. This number is a function of the number of days
worked per year* and the number of outpatient consultations that one person can perform per day
(OP 4 ). The latter number is calculated for the base year and fixed by the user for the target
year,

OPS,, = DAYSW * OP,, (36)

When the number of outpatient consultations to be performed by people with
qualification k is divided by OPS °, , , or the number of outpatient consultations that "can” be
performed by one person with qualification k per year, we obtain the number of staff with
qualification k needed for the functioning of the outpatient clinic :

PER ;¢ = OPh_k / OPS, , 37)

3.2.2.3 Drug expenditure

The drug expenditure for the outpatient clinic is a function of the number of outpatient
consultations per year and of the drug expenditure per outpatient consultation (hdr opon) ¢

hdr,, , = OP, * hdr,, , (35

* Number of working days per year after deducting weekends and holidays.




3.2.2.4 Other operating expenditure

Other expenditure is arrived at as above, namely by multiplying the number of outpatient
consultations per year by the other operating expenditure per outpatient consultation (ho ,, )

ho,,, = OP, * ho,,, (39)

3.2.3 Operating theatre

3.2.3.1 Number of surgical interventions

The key variable here is the number of surgical interventions per year. It will be assumed
that the number of operations is a fraction of the number of hospital admissions
(ADMSURG% ;) .

SURG, = ADM, * ADMSURG%, (40)

3.2.3.2 Staff requirement

We suppose that surgical intervention are done by staff teams, whose composition is to
be fixed by the user. First, the model calculates the number of interventions per year that can
possible be undertaken by a team, It is obtained by multiplying the number of interventions per
day that can be done by one team (SURGT,) by the number of workdays (DAYSW):

SURGT, = SURGT, * DAYSW (41)

The variable SURGT, represents the staff team productivity.

Next, by dividing the number of interventions to be performed at the hospital by the
yearly number of operations per team, one obtains the required number of teams:

SURGTEAM, = SURG, | SURGT, (42)

Note that SURGTEAM, could be less than 1, implying that the team spends a fraction of
its time on other tasks in the hospital. ‘

Finally, we obtain the number of staff in the qualification k needed for the operatiohs by
multiplying SURGTEAM, by the number of persons with qualification k needed in a surgical
tearn: : :

PER,_,, = SURGTEAM, * PER,, (43)
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3.2.3.3 Drug expenditure

The expenditure on drugs for the operating theatre is a function of the number of
operations per year and of the expenditure on drugs for one operation (hdr auh)

hdr,, ,<SURG, * hdr_, (44)

3.2.3.4 Operating expenditure

This expenditure is arrived at by multiplying the number of operations per year by the
other operating expenditure per surgical intervention : «

ho,,, = SURG, * ho

r, bt

(43)

3.2.4 Radiology department
3.2.4.1 Number of X-rays

The key variable is the nuﬁiber of X-rays performed by the hospital per year. It will be
assumed that this number is a function of the number of adzmssmns and of the number of X-rays
performed per admission (XRAY n):

XRAY, = ADM, * XRAY, (46)

3242 Staff requirement

First, we define the number of X-rays that can be performed per year by a person with
qualification k:

XRAY,, = DAYSW « XRAY,, (47)

Where XRAY, , is the number of X-rays that can be done per day by a person with
qualification k.

Secondly, we calculate the number of staff with qualification k needed for the radiology
department as follows:

PER,,,, = XRAY, | XRAY, , (48)
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3.2.4.3 Expenditure for medical supplies

The expenditure on medical supplies for the radiology department is a function of the
number of X-rays per year and of the expenditure on medical supplies perscribed per X-ray

(h_ﬁm,h)'

hms,, , = XRAY, * hms_, (49)

3.2.4.4 Other operating expenditure

This expenditure is arrived at by multiplying the number of X-rays per year by other
operating expenditure per X-ray (ho ,, )

ho,,, = XRAY, * ho_, (30)

3.2.5 Laboratory department

The key variable is the number of laboratory. tests performed by the hospital concerned
per year. The calculations performed by the mode ate identical to those made for the radiology
department.

3.2.5.17 Number of tests

The key variable is the number of performed by the hospital per year. It will be assumed
that this numnber is a function of the number of admissions and of the number of tests performed
per admission: . : ‘

XLAB, = ADM, * XLAE, o - (51)

3.2.52 Staff requirement

First, we define the number of tests that can be performed per year by a person with
qualification k: :

XLAB, , = DAYSW * XLAB,, (5

Where XLAB,, is the number of tests that can be done per day by a person with
qualification k.

Secondly, we caloulate the number of staff with qualification k needed for the radiology
department as follows:

PER,,, = XLAB, | XLAB, , (53)
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3.2.5.3 Expenditure for medical supplies

The expenditure on medical supplies is a function of the number of tests per year and of
the expenditure on medical supplies perscribed per test (Ams,, ).

hms_ , = LAB, = hms,_, (59)

3.2.5.4 Other operating expenditure
This expenditure is arrived at by multiplying the number of tests per year by other
operating expenditure per test : (ho,, ,)

ho,,, = LAB, * ho_, (55)

3.2.6 Administration

Note, first, that in this case we define administration (secretariat, management,
accounting, etc.) to include the maintenance services.

3.2.6.1 Staff requirement

The key variable determining staffing needs is the number of beds in the four inpatient
departments. The total number of staff of qualification k is obtained by multiplying the total
number of beds by the personnel requirement (of qualification k) per bed -

4
PER,,,, = [}, BEDS,] * PER_,, . (56)
1=1 ' v

where PER,,, is the number of staff with qualification k per bed.
3.2.6.2 Operating expenditure

First, an average operating expenditure amount per expenditure administrative staff is
fixed ho,, ,. Total operating expenditure then follows easily:

hogn = [; PER ;¢ * Ead.h 7
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3.2.7 Ambulance service
3.2.7.1 Staff requirement

Data for the number of teams (AMBTEAM) and the composition of each team is put in
for the base year. Subsequently, both the number and composition of teams are fixed by the user
for the target year.

3.2.7.2 Other operating expenditure

First, we calculate the number of journeys per year, that is equal to the populatmn covered
(POPCOV ,) times the number of journeys per capita (4MBJC ;) : .

AMBJ, = POPCOV, * AMBJC, (58)

Secondly, we obtain other operating expenditure by multiplying the number of journeys
by the operating expenditure per journey (ho .y, »)

ko, = AMBJ, * ho,, _ (59)

3.2.8 Catering service
3.2.8.1 Catering requirement

The number of persons needed to operate this service is éalculated by muitiplying the
number of hospitalization days by the number of catering service personnel per hospitalization
day (PER , ).

PER,, = 3 HDAYS, * PER,, (60)
i

3.2.8.2 Food expenditure

The expenditure on food for this service is arrived at by multiplying the number of
hospitalization days by the food expenditure per hospitalization day (hfd ., »).

hfdca,h = EHDAYSJ, * hfdcﬂh (61)
1 .

3.2.8.3 Other operating expenditure

The operating expenditure for the catering service is arrived at by multiplying the number
of hospitalization days by the other operating cost per hospital day (Rog ) :

ko, = ;HDAYS,,;. * hoy , (62)
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3.3  Determination of the number of hospitals

Beyond the number observed for the base year, the number of hospitals is determined by
the user. Indeed, contrary to the submodel for the health centres, the user himself determines this
number for each of the forecasting years.

3.4  Results at the national level and MoH expenditure on hospitals

The types of calculations to obtain the results at national level and MoH expenditure are
identical to those made in the module for the health centres.

3.5  The determinants of future MoH expenditure

As in the model for health centres, expenditure in hospitals of levels IT and III is
determined by exogenous and policy variables :

3.5.1 Variables treated as exogenous

Other things being equal, health expenditure is a function of the population in the zone
where the hospital is situated (POPCOV ). The latier is an exogenous variable.

Secondly, we have the number of days worked.

Thirdly, health expenditure also depends on the population's demand for health services.
Demand is expressed via the number of admissions and outpatient consultations. For the purpose
of the simulation model, the latter variables are taken to be exogenous.

3.5.2 Policy variables

These are variables over which the policy-maker exerts a direct influence. This influence
is exerted in different ways:

(i) through budgetary adjustments: we refer to the annual growth rate of salaries and to the
contribution by the MoH to financing expenditure;

(i)  through the density of the hospital network: the policy-maker establishes the pumber of
hospitals in the country, for each of the two hospital levels;

(i)  through production technology of health services:

* utilization of personnel: this concerns the way in which personnel is used when a
service is produced:

- inpatient departments: number of staff with qualification k per bed;

- outpatient clinic: number of outpatient consultations that can be administered per day
by a staff with qualification k, distribution of outpatient consultations among the various
staff with qualification k;

- operating theatre: composition of the operating theatre team, number of operations per
waorking day in which a staff with qualification k can take part;
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- radiology: number of X-rays that a person with qualification k can perform per working
day;

-laboratory; number of laboratory tests that a person with qualification k can perform per
working day;

-administration: number of administrative staff with quahﬁcatmn k per bed (total of
inpatient departments);

- ambulance service: composition of the ambulance of team, number of teams;

- catering: number of catering staff with qualification k per hospitalization day;

* regulation of demand: while a good many activities of the hospital services are
governed by the number of admissions, i.e., by demand, the decision-maker can
nevertheless take measures to regulate demand. The length of stay in the inpatient
departments is one example: obviously, the length of stay is conditioned by the type of
health problem the patient has to face, but it is also well known that the length of stay for
the same health problem may vary considerably, depending on the local practices and
habits. The same applies to many other variables: “% of inpatients who undergo an
operation”, “Number of X-rays per admission”, "Number of laboratory tests per
admission”, “Number of ambulance journeys per inhabitant of the area”;

* unit costs for operation and drugs: for each component of a service, the user should
determine the unit cost:
- inpatient departments: expenditure per bed

- outpatient clinic: expenditure per consultation;

- operating theatre: expenditure per operation;

- radiology: expenditure per X-ray;

- laboratory; expenditure per laboratory test;

- ambulance: cost of one journey; :

- administration: operating expenditure per administrative staff member,
- catering: expenditure per hospitalization day;

3.6. DATA INPUT
3.6.1 List of data to be collected for the base year
GIVEN
3.6.1.1 General data
- Number of hospitals

- Population served by an average hospital of the category concerned and its growth rate
- Total number of admissions

A. For the average hospital as a whole:
- Distribution of cxpend1ture:

- Distribution of staff paid by the MoH, by category
- Imported drugs: by the MoH, by donors

3.6.1.2 Data for standard hospitals

- on drugs by origin of funds: MoH, community financing, external aid;
+ on operation, by origin of funds: MoH, community ﬁnancmg, extemal atd
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B. By department
*In-patient departments

- Number of beds
- Number of admissions per year
- Average length of stay
- Number of staff:
- General practitioner
- Specialist
- Midwives
- Nurses
- QOther health care personnel
- Total expenditure on drugs
- Total other operating expenditure

*QOperating theatre

- Number of operations per year
- Total number of staff:
* Surgeons
- Anaesthetists
- Physicians
- Nurses
- Other health care personnel
- Total expenditure on drugs
- Total other operating expenditure
{ - Composition of a team:
' - Surgeons
* Anaesthetists
- Physicians
- Nurses
- Other health care personnel

*Qut-patient department

- Number of consultations per year
- Staff’
- Specialists
- General practitioners
- Midwives
- Total expenditure on drugs
- Total other operating expenditure
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*Radiology

- Number of X-rays (procedures) per year
- Staff:
- Specialist
- Techmician
- Other health care personnel
- Expenditure on consumable supplies
- Other operating expenditure

*Laboratory

- Number of procedures per year

- Staff’

- Physicians

- Technicians

- Other health care personnel
- Expenditure on consumable laboratory supplies
- Other operating expenditure

* Ambulance
- Number of journeys per year
- Personnel:
‘Driver
‘Nurse
- Other operating expenditure

* Administration and general services
- Staff:
- Senior managers
* Pharmacists
- Clerical staff including secretaries
- Technicians
- Service personnel
- Other operating expenditure

*Catering

- Service personnel

- Food expenditure

- Other operating expenditure

3.6.2 Data input for exogenous variables

GIVEN

- Number of admissions per inhabitant

- Number of outpatient consultations per inhabitant
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3.6.3 Data input for policy variables

GIVEN

- Paid for by the MoH:

. Percentage of personnel with qualification k paid by the MoH
. Percentage of expenditure on drugs paid by the MoH

. Percentage of operating expenditure paid by the MoH

. Percentage of expenditure on food paid by the MoH

-~ Number of hospitals for each of the hospital levels

- Inpatient departments:
. Number of persons with qualification k per bed

- Qutpatient clinic : :
- Number of outpatient consultations that a person with qualification k can do in one day
. Distribution of outpatient consultations among the various staff qualifications k

Operating theatre:

. Composition of the operating theatre team

. Number of operations per working day in which a person with quatification k can
participate

- Radiology:
. Number of X-rays that a person with qualification k can perform per day

- Laboratory:
- Number of laboratory tests that a person with qualification k can perform per working day

- Administration:
. Number of administrative staff with qualification k per bed

- Ambulance: Number of teams

- Catering:
Nurnber of catering staff with qualification k per bed day

- Length of stay in each of the inpatient departments

- Percentage of patients who undergo an operation

- Nurnber of X-rays per admission

- Number of laboratory tests per admission

- Number of ambulance journeys per inhabitant
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- Other operating costs and drug costs (if applicable), medical supplies (if apphcable) for
- Inpatient departments

- Qutpatient: clinic -

- Operating theatre

- Radiology

- Laboratory

- Ambulance

+ Administration

- Catering

- Adjustment coefficient

4. NATIONAL REFERRAL HOSPITAL

This rnodule concerns the national referral hospxtal Itis assurncd that there is only one
such hospital in the country.

This module works exactly in the same way as thc module for the lfwel II and I
hospitals, except for the following:

(i)  the number of inpatient departments that is taken into account is 10 instead of 4‘,

(ii)  adental department and emergency department are mcluded these two depamne:nts are
assumed to opcrate like the laboratory department except that: :

- in the data for the base year, the number of laboratory tests is replaced by the numbcr
of dental procedures per year for the dental department and by the number of emergency
cases per year for the emergency department; ' o

- for the target year, the number of dental procedures per 1nhab1tant is mtroduced for the
dental department, while for the casualty department the number of emergency cases is
determined as a percentage of hospital admissions.

Because of the similarity of the structure of this component with that of hospxtals of level
1I and I1I, we have omitted the presentation of equations. : : .
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5. ADMINISTRATION
5.1 Administration of the district and regional level

This component operates in two stages, instead of three as for the preceding modules:
stage II does not exist, as it is assumed that the administration costs are wholly covered by the
MoH.

5.1.1 First stage: analysis by management category

This module distinguishes two levels of management: (ad=1,2) the district level and the
regional level.

5.1.1.1 Step 1: Calculations related to an average administrative office

For each of the 10 years and for each of the two categories of management, the following
items are calculated:

(1) the nurnber of persons with professional qualification k required for the operation of an
average district or a regional administration. For the base year, this information is a
given; for the target year, the user determines the composition of the administrative
teams;

(11)  the other operating expenditure for an administration at district and regional level (apart
from supervision, which is taken into account later). To arrive at this expenditure, the
notion of costs per management staff member is used: thus the model calculates the
number of management staff including the chief medical officer and multiplies this
number by the operating expenditure per staff member (ho ,,) (calculated for the base
year from the allocation for the operation of an average administrative office and
determined by the user for the target year):

ho , = PER_, * ho_, (63)
(iii)  the supervision expenditure® for an average district and an average region;
hsup_, =SUP . * hsup _, (64)

where SUP , and hsup,, are the number of supervisions to be carried out per year and the
average supervision expenditure, respectively. The number of supervisions is arrived at
differently for the district and for the region :

This does not include the cost of salaries due to supervision.




38

. for the district: the number of supervisions per year (SUP ;) takes into account
the number of health centres to be supervised, both public and private, and the
number of visits per year that should be made to each type of health centre:

SUP, = (Y, HC, » VISPUB) + (HCPRIV » VISPRIV) (65)

where VISPUB and VISPRIV refer to the number of visits per year to a
government health center and a private health center, respectively, and where
HCPRIV refers to the number of private health centres;

. for the region: the number of supervisions per year (SUP ;) is arrived at
by multiplying the number of disiricts in the region (DISTR) by the
number of visits that should be made to each district per year (VISDISTR)

SUP . = DISTR * VISDISTR (66)

5.1.1.2 Step 2 . Number of districts and regions

For the base year these numbers are known. For the target year the user determines the
number of districts and regions in the country.

5.1.2 Third stage . MoH expenditure on administration

In the present case, there is no second stage, because all expenditure is covered by the
MoH. Hence, the calculations in this module move directly to the third stage. Here the MoH
expenditure on staff, on other operating expenditure and on supervision are calculated using the
same reasoning as in the previous modules.

5.1.3 Determinants of changes in future MoH expenditure

As for the previous modules, the user must specifiy the values of a certain number of
variables:

- composition by professional qualification k of the team at district and regional level

- the average other operating cost per staff at the district and regional levels;

- the cost of one supervision at the district and regional levels;

- the number of visits per year to be made to a government health centre and to a private
health centre at the district level;

- the number of visits per year to a district, at the regional level,

- the number of districts and regions in the country,
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5.1.4  Dara input ®
5.1.4.1 Administration of the district
List of information to be collected for the base year

- Total number of physicians working in the district administration
- Number of senior staff apart form the district medical officer
- Number of clerical staff
- Number of service personnel
- Operating budget excluding personnei and supervision
- Personnel budget for semior managers excluding district medical officers
- Personnel budget for clerical staff
- Budget for service personnel
- Monthly salary of the district medical officer
- Distnibution of the time of the district medical officer:
© QN Supervision
- on administration

Data on all the districts

- Total number of annual supervision of government health centres
- Total number of annual supervision of private health cenntres

- Total number of private health centres

- Total supervision budget for all the districts

- Number of districts

5.1.4.2 Administration of the region
Data on an average region

- Total number of physicians working in the regional administration
- Number of senior managers apart from the regional medical director
- Number of clerical staff
- Numnber of service personnel
- Operating budget excluding personnel and supervision
- Personnel budget for sentor managers excluding regional medical director
- Personnel budget for clerical staff
- Budget for service personnel
- Monthly salary of the regional medical director
- Distribution of the time of the regional medical director:
© O Supervision
- on administration

6 For the variables listed below, both values for the base year as well as for the target year need to

be given by the user. They could therefore be seen as policy variables,
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Data related to all regions

- Total number of annual supervisions of districts
- Total supervision budget for all regions
- Number of regions

5.2 Central administration
5.2.1 MoH expenditure on central administration

The present module does not include stages I and II like in the preceding modules, since
central administration is by definition unique and is assumed to be wholly financed by the MoH.

The purpose of this module is to caleulate the MoH expenditure on remuneration and
operating costs.

(i) MoH expenditure on the remuneration of staff

For the base year the composition of the staff of the central administration by professional
qualification is known. For the target year the user determines this composition. MoH
expenditure on the remuneration of the management staff is arrived at by multiplying the number
of persons by the corresponding salary level.

(i)  MoH other operating expenditure

On the basis of the above results the model calculates the number of staff in the central
administration. Then, an operating cost per staff member is determuned. For the base year this
cost is arrived at by dividing the other operating expenditure of the central management by the
number of staff. For the target year the user determines the desired value of this other operating
cost. Multiplying the operating cost per staff member by the number of staff results in the MoH
other operating expenditure.

5.2.2 Data input’

- Operating budget (except for personnel)
- Personnel budget
. Senior managers
. Clerical staff
. Service personnel
- Number of personnel
. Senior staff including physicians
. Clerical staff
. Service personnel

7 For the variables listed below, both values for the base year as well as for the target year need to

be given by the user. They could therefore be seen as policy variables,
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PARTII GOVERNMENT BUDGET OPTIONS FOR THE
FUNCTIONING OF HEALTH SYSTEM

6. GENERAL OUTLINE
6.1 Introduction

The health sector does not operate in isolation from the rest of the economy.The
econormic plight of many developing countries, especially over the last decade, has affected the
public sector and therefore the level of public expenditure on health. This has reminded decision-
makers that the health sector is linked to the economy. Countries have realized that the
improvements they wish to see in health are constrained by the current state of the economy and
by its growth.

Government-financed health systems therefore became particularly fragile at a time when
many health policy problems were still to be solved. How are countries to finance the investment
and recurrent costs of the necessary expansion of primary health care? How will countries
finance referral care, the need for which will arise with the development of primary health care?
To what extent will governments be able to rely on international aid and/or houscholds for
additional financing?

In order to plan the health sector properly, we have to understand how it works as an
integral part of the economy. This calls for a macroeconomic approach to help decision-makers
establish appropriate development policies and devise health system reforms and new schemes
to finance them.The advantages of this approach are basically twofold: in the first place,
macroeconomic analysis shows planners the links between the global economy and the health
sector. For example, the policy pursued in the face of a very serious trade deficit may restrict
imports of essential drugs. Another example is the case where general economic growth in a
country can facilitate the financing of health care by the government, thanks to a larger overall
government budget.

Secondly, it offers an overview of the resources available for health. Involvement of all
the partners in planning of national health activities makes for planning that takes account of the
budgetary constraints of each. This approach is useful in that it allows for more realistic
planning.

As in the MicroFin, the user of MacroFin is able to work on a ten-year period. An
important feature of MacroFin is that it enables users, i.e. decision-makers and their advisers, to:

(1) improve their analysis of government options with respect to health policy alternatives;

(ii)  better assess the possible impact of macroeconomic changes on the global Government
budget and hence on the health budget;

(ili}  gain a better grasp of the potential role of other economic agents such as donors and the
private sector (households, businesses, nongovernmental organizations, health insurance
companies and plans) in the financing of health care.
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6.2 General overview of the structure of MacroFin
6.2.1 Equations
This sub-model consists of the following sets of equations:

(i) Population
The population for the base year is given, Then, the rate of demographic growth is
determined so that the total population of the country can be calculated.

(i1)  Value added by sector
For each sectoral value added, a growth rate is determined. The sum of the value added
of the different sectors results in the gross domestic product (GDP).

(i)  Use of resources

The use of the main components of GDP is analysed : private and government
consumption, investment and international trade. The resulting values are used to estimate the
various tax bases and the trade balance.

(iv)  International transactions

The rate of growth of various international transactions (net revenue from abroad, net
transfers, long- and short-term capital flows) are defined. This allows one to obtain the current
account and the net foreign currency reserves of the nation.

(v) Prices

The rates of growth of various prices (consumer price index, GDP deflator, expenditure
deflator and foreign price index) are determined in order to calculate the level of the price
indexes. Subsequently these price indices are used to convert variables at constant prices into
current prices.

(vi)  The exchange rate

An estimate of the exchange rate of the national currency (against the US dollar by
default) is given by the user in order to calculate requirements for imported drugs in national
currency. The exchange rate is used also to estimate external aid requirements in US dollars.

(vil) Government revenue

Rates of taxation (on consumption, on international trade) and estimated rates of growth
of other Government revenue (other fiscal income, non-fiscal revenue and gifts) are used to
calculate the overall revenue of the Government.

(viil) Government expenditure

The user sets the rates of growth of the various headings of curent expenditure (in
accordance with the "economic"” classification) and of capital expenditure, in order to calculate
overall government expenditure.

(ix)  Governument expenditure on health
As was explained in the description of MicroFin, the user has the option of importing the
estimates of financial needs requirements (related to the operational expenditure of the health







