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FOREWORD

Somewhat more than a year ago, AID's Auditor General issued
Audit Report No. 76-348, Malaria Eradication Programs.
While the report was nominally concerned with AID's role in
global eradication efforts during the period from January 1,
1973 to December 31, 1975, its scope was in fact far broader
it covered AID's assistance to malaria programs frcom the
early 1950's through 1975; it examined the total anti-malar=
ia effort; and it reached a number of conclusions of major
significance:

1. "Endemic malaria has recrudesced in many
places where the disease was either controlled
or virtually eradicated. The malaria situation
cocntinues to deteriorate ... and will worsen
unless firm action is taken by governments to
halt the resurgence of the disease."

2. "...The program machinery to combat malaria on
a global basis has largely been disassembled.
...The AID policy of relying on WHO rather
than AID for providing technical assistance
resulted in a net decrease in needed technical
advisory assistance to affected countries.
While most countries continue anti-malaria
activities at some level, the overall attack
on malaria has dropped to a very low level.

As a result, the potential for rc¢-emergence
of malaria as a major hindrance to develop-
ment is again a significant possibility."

3. "Failure of most countries to integrate the
malaria service into the roest of the health
system left technicians and workers alile
without job security or career potential. As
a result, many thousands of trained and ex-
perienced malaria specialists left the malaria
service to seel: other jchs and careers. In
addition, the closing of the Internatioral
Malaria Eradication Training Center in Manila,
Philippines, has further contributed to an
already critical shortage of rednlacenants for
senior technical and administrative personnel
who had left the program."

4. "Major. donor assistance by AID to malaria
eradication programs has steadily declined
over the past seven years. These reductions
were due to increasingly tight overall AID
budgets, assumptions that the downward trends
of malaria would continue, and new program
priorities..."



5. "In the past, economic gains have been derived
from antimalaria programs. Further economic
gains are dependent on reversal of the downward
trend of assistance to malaria eradication

programs..."

6. "AID's most dramatic malaria research project
is the search for a malaria vaccine, the need
for which is becoming more urgent every year...
AID should continue to give this worthwhile
project a high priority."

7. "...We believe that our review brings out a
world-wide nced having a great impact on almost
all other Agency world-wide efforts and manage-
ment may wish to weigh the effect of this need
on other programs..."

8. "We have, therefore, posed three recommendations
...that suggest consideration of (a) assembling
a task force to review the world-wide problem
and make recommendations, (b) coordinating
with other organizations regarding establish-
ment and administration of a revolving loan
fund for world-wide (anti-malaria) programs
and (c) the feasibility of establishing an
international training center for training
of professional malaria specialists and pro-
gram managers."

The Asia Bureau Malaria Strategy Study Group was assembled
in partial fulfillment of the first of these recommenda-
tions. While the Study Group does not support the concept
of a revolving malaria loan fund, in the main the Study
Group finds the Audit Report to have been a document of
tremendous significance, sound in its identification of a
world-wide need. Failure to respond to the challenge of
resurgent malaria in many countries will have a serious
adverse impact on almost all other Agency effortz. Manage-
ment should indeed weigh the effect of this impact.



SUMMARY AND RECOMMENDATIONS

Malaria Control vs. Malaria Eradication

The Study Group supports AID's judgment that its assis-
tance to antimalaria efforts should now be directed to
soundly conceived programs of malaria control ~-- pro-
grams which may in appropriate cases have eradication
of the disease as an ultimate goal, but which, unlike
the malaria eradication programs of the past, are not
time-limited and which have as their immediate goal
the reduction of malaria incidence to a tolerable
level, at which malaria no longer constitutes a

major public health problem. Malaria control operations
are concentrated in those parts of the country where
endemicity is highest and where its impact on the
health or economy of the population is greatest.

The very essence of malaria control is that all opera-
tions must be specifically designed, area by area, to
maintain the incidence of malaria below the level of
public health importance, rather than to create and
maintain a ccmplete interruption in the transmission
of all malaria.

To the extent that earlier AID-supported malaria eradi-
cation programs in Asia did not bring about a complete
interruption in the transmission of malaria, they can-
not be considered to have achieved their goal. To the
extent that they demonstrated the possibilityof reduc-
ing to manageable proportions the incidence of a
disease which had been the major cause of morbidity and
mortality in Asia, and made possible many of the major
developmental projects of the decade of the 19¢0's,
they represented an effective use of AID financing.
(Section II, Results to Date, provides an assessment
of the Asian programs which AID is now supporting or
has supported in the past).

AID's Malaria Strategy

AID's malaria strategy should have five distinct
components: -

l. Support of properly planned and evaluated malaria
control programs, preferably but not necessarily
multidonor-supported, consistent with the criteéria
outlined in the subsection C, Malaria Policy, below,
and more fully examined in Section IV Criteria




for AID Support for Malaria Control.* The strategy
should also include the installation within the
host government structure of a cost-effective sys-
tem for continued control beyond the period of
extornal assistance.

2. A major effort to stimulate the creation of a
mechanism to bring well-planned malaria programs
to the attention of potential donors and to
elicit support for those programs which cannot be
carried out without external assistance (as
outlined in subsection D, External Suppcrt, below,
and more fully examined in Section V, Mobilization
of Financial Assistance).

3. Support of establishment of an international train-
ing center for control of malaria and other vector-
borne diseases for training of professionals in
advanced and intermediate practice of control of
these communicable diseases, and, within approved
country programs and where important to their
success, technical and/or financial assistance to
national training institutions (as outlined in
subsection G, Training, below, and more fully
examined in Sec¢tion VIII, Training Requirements).

4. Continued and in fact expanded support of a research
effort sufficiently high to enable a long-term com-
mitment to research as an integral part of long-
term strategy (as outlined in subsection H,
Research, below, and more fully examined in Section
IX, Research Neéds and Priorities).

5. Continued AID participation inregularly recurring,
international expert appraisal of malaria control
programs (as outlined in subsection I, Evaluation,
below, and more fully examined in Section X,
Evaluation).

The tactics for achieving the goals of this point

in strategy of malaria control may and will differ
from country to country, and even within different
areas of the same country. They should ke determined
locally, if possible, after a review of the epidemi-
ological factors affecting transmission of malaria in
each area, and as close to the locus of action as
possible. See Section VII, Malaria Control Techniques.




Malaria Policy

AID's current policy on malaria is set forth in AIDTO
Circular A-733, July 3, 1973, a document which also
establishes the criteria for considering assistance
to country malaria programs. The policy and related
criteria (which appear in Annex 3, AID Policy on

.Malaria Programs) are in most respects sound; yet the

Study Group kelieves that the developments of the
four years since the issuance of AIDTO Circular A-733,
both within AID itself and in the severity of malaria
resurgence, warrant a reexamination of the policy
statement and criteria for considering assistance.

The Study Group recognizes that its terms of reference
do not extend beyond advising the Asia Bureau; it
nevertheless recommends AID consideration of certain
clarifications of its present policy, believing that
the policy (and/or the implementing criteria) should
deal specifically and explicitly with eight major
points. (These roints are more fully examined in Sec-
tion IV, Criteria for AID Support for Malaria Control).

1. AID should be prepared to consider assistance to
country malaria programs in those instances where
there is a critical need to protect a substantial
U.S. investment in terms of gains already made
or a need to prevent malaria from becoming a de-
terrent to other country development programs.

2. AID should be prepared to provide seclective
assistance to national anti-malaria efforts on a
case~by-case basis. As a precondition for con-
sideration of such assistance, AID should insist
that the country demonstate its own interest in
and concern about malaria through the development
of an appropriate plan to control malaria and the
provision of an adequate budget and staff to carry
out the country program. The malaria plan should
be technically, administratively and financially
sound--as determined by AID after review of the
recomnmendatlions of a joint WHO/LDC evaluation
teamn. (For details of essential plan content,
see Section IV, Criteria for AID Support for
Malaria Control).

3. AID should insist that the country demonstrate its
own interest in and ccncern about malaria through
the provision of an adegquate budget and staff to
carry out the country progran.

4. AID should also insist that, in addition to the
mobilization of available internal resources,




there must also be a systematic exploratlon of
external sources Of assistance. (This topic is
more extensively developed in Section V, Mobiliza-
tion of Financial Assistance).

ATID should be prepared to provide those kinds of
support wnich, taken together with inputs of

other dorors and of the recipient country, will
make pOSulble the successful implementation of the
plan. Such inputs will include commodity support,
funding of training and researcl when eéssential to
the success of the program, funding of a portion
of local costs in special cacses where appropriate,
and cooperation with WHO on evaluation of malaria
programs. In some cases, it may be desirable to
provide direct technical assistance. (See itemn

6 helow).

For the most part, AID should rely on WHO to meet
the primary needs of the individual country malaria
prograns for specific scientific advisory services,
including the assignment of advisors as required
in such specielities as malarlology, epldewloloqy,
parasitology, entomology, sanitation, engineering
and health education. However, general reliance
on WHO to provide technical expertise should not
constitute a strait-jacket under which AID would
be precluded from providing a technical advisor

or advisors whose skills might be imperative to
program SUCCEsSs.

AID should provide a technically qualified and
perlcnceu 21D officer in each malaria program
rece1v1ng AID aupport, to assist in the technical
project monitorine aspects of the program and in
the management of the pesticides used in this

project.

AID should itself support and actively encourage
the support of other concerncd bilateral and inter-
national agencies for the developnent of a center
for regional and/or interregional advanced and
intermediate training and research in the control
oFf malaria and cother vector-borne diseases. While
major AID suvport to ceuntrv malaria programns
shoulid (even ror mult loonéf“€u§55?ﬁoc QE'GLEES)
constaitute an element in bilateral AID assistance
to the countries concerned, AID support of the
regional training center (or centers) should stem
from regicnal funds, making it possible to provide
essential training and improve hoth planning and
execution cf malaria programs 1n countries whnich
are not receiving bilateral AID assistance.
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External Support

Although WHO has a long-standing responsibility for
coordination of resources to implement malaria control
programs, no systematic approach to elicit and coordi-
nate the support of bilateral donors has been developed
beyond the moribund Special Malaria Funds, to which
the U.S. was the only major contributor. (This
subject, and the following three recommendations, are
more fully examined in Section V, Mobilization of
Financial Assistance.)

At the WHO/AID/USPHS Malaria Coordination Meeting, to
be held in Geneva on December 8 and 9, 1977, the sub-
ject of mobilization of external financial assistance
to soundly planned and internally supported malaria
control should be placed high in priority on the

agenda.

Subsequently, there should be a2 second meeting, to
which should be invited, in addition to the membership
of the existing Malaria Coordinating Group, such po-
tential donors as Australia, Canada, Germany, Great
Britain, Japan, the Netherlands, New Zealand, Switzer-
land and the Scandinavian nations, together with
UNICEF, UNDP and PAHO. Further, there is no readily
apparent reason to exclude potential Eastern FEuropean
donors or the petroleum exporting nations, and a
number of the foundations would, at a minimum, be
expected to take an interest in operational research
and pilot projects.

Whether or not it proves possible to elicit support
of malaria control programs from other donors on a
continuing basis, the prerequisites for further AID
assistance to malaria programs should be those
outlined in $ubsection C, Malaria Policy, above.

Organization for Malaria Control

It is readily apparent that, entirely apart from the
technical and financial difficulties which have beset
malaria programs throughout Asia, a key problem is
the organizational structure selected to conduct a
prcgram which ig not time-limited, which is not
necessarily applied throughout the entire country,
and which may vary in its application from one area
bf the country to another.

There is no single organizational structure which
would prove universally applicaktle to all countries :in
vhich AID is (or may be) supporting national programs
of malaria control.



The change in objective from eradication to control
should not be interpreted to mean that malaria in
Asia is any less important now than it was during the
era of the so-called eradication programs. The very
intractability of the disease has brought about the
discontinuance of the eradication effort. The rela-
tive success of the eradication effort has allowed
shifts in populations to previously highly malarious
areas and has increased expeclations of the populace
for protection against malaria. In many areas, con-
trol is far more important now than was the case
prior to the eradication effort.

In almost all of the Asian countries of concern in
this report, malaria is not now under control; the
situation is such that intensive efforts must be
undertaken quickly, aimed at major reduction in
malaria incidence.

The complexity of operations required for an effective
malaria control program is equal to or greater than that
characteristic of an eradication program.

With the above considerations in mind, the Study Group
has reached the following conclusions. (These conclu-
sions, and their rationalization, are more fully ex-
amined in Section VI, Organization for Malaria Control).

1. Malaria control should be an intecgral part of
National health planning in Asian countries.

2. Malaria control programs should be organized at
as high an administrative level as is required
to assure cost-effective achlevement of program
goals.

3. Malaria control programs integrated with other
communicable disease control activities should
have organizational identity and designated
allocations of funds. Organizational identity
means that there must be room for professional
recognition of specialists and provision for
their promotion in responsibility, pay and status.

4. IMalaria contro! orverations aimed at the noanuito
vector (e.g., residual spraying, larviciding,
and large-scale source reduction neasures) should
be organized vertically until the incidence of
the disease has been reduced to a level suffi-
ciently low that effective control can be main-
tained with & minimum o:f central direction.




5. Where (and when) general basic health services
are adequately developed and effectively function-
ing, malaria control operations related to
epidemiological investigations, distribution
of drugs, health education and, ultimately,
vector control can be devolved to the local health
infrastructures.

6. Community particiration should be promoted in
source reduction measures, passive case detection,
drug distribution, some spraving operations, and
health education activities.

Inevitably, some broad decisions will have to be made
at higher levels, particularly in the choice of
equipment, commodities, etc., and central procurement
offers the potential of economies of scale. Until
the incidence of malaria is brought down to and
maintained at a tolerable level, some elements of
vertical control must be retained.

Tactics

(The tactics, as against the strategy of malaria
control, and the Study Group's recommendations on this
topic, are more fully examined in Section VII, Malaria
Control Technigues).

In addition to insecticides, a considerable range of
tactics is available for use in the control of malaria
vectors. For some, utility and effectiveness are
well-established (source reduction; the use of lar-
vivorous fish); others are more limitecd in usefulness
(larviciding); still others are in early stages of
evolution and evaluation (pathogens, predators other
than fish). 211 are useful or potentially useful
tools which can supplement the principal existing
techniques of malaria control: residual insecticide
spray and antimalarial drugs. It is the view of the
Study Group that there is in the near future no alter-
native to the use of insecticides in the strateqgy of
controlling malaria vectors. The Study Group antici-
pates the gradual emergence of an integrated approach
to malaria control (and, indeed, to the control of
other vector-borne diseaces), using a variety of con-
trol tactics as appropriate to the epidemiology of
the disease, the behavior of the vector, the terrain
and the environment. To the extent possible, choice
of tactics shculd be based on cost-effectiveness and
maximum benefit. The goal should be reduction and
containment of malaria, carried to the point of
eradication where feasible, but without the time limits
wnich characterized the earlier eradication programs.
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Implementation of control plans which rely upon a
selection of the most beneficial and cost-effective
among alternative methods will increase the need for
applied research efforts; the Study CGroup recommends
continued and expanded support of operational research.

Training

Many countries where malaria continues to be an
important public health problem are now and will for
the indefinite future be in need of experienced staff
for their antimalaria programs. With the change of
strategy from malaria eradication to a broader concept
of malaria control, increased training of specialist
and intermediate staff in the practice of control of
malaria and other vector-borne diseases has become
imperative. This brcader trairing, including both
theoretical and practical knowledge, will increase

the possibility of a long-term career in public health.
(Training and the Study Group's recommendations on the
subject, are more fully examined in Section VIII,
Training Requirements).

Regional training centers are required for personnel
who will plan, organize and direct national malaria
control programs, or who will provide training to
personnel within their country who will execute pro-
grams in the field. ©No existing training center is
properly staffed and orientated to undertake the
broad training %equired on a regional basis.

Within {or available to)l/each country undertaking
malaria control programs, there is need for a strong
training program to provide corpetent technical per-
sonnel for the various administrative levels and
operational areas. Existing national training centers
need to be strengthened and curric:la reorientated to
the needs of malaria control. There is need for a
range of skills, appropriate for the local situations.
Among the subjects to be taught should be entomology,
including anti-larval measures and source reduction,
serology, immunology, detection of drug resistance and
ecology. In no country in Asia did the Study Group
find national training which covered these elements.

l/ E.gs, Nepal lacks a center to provide training
but has access to India's Natioral Institute of
Communicable Diseases.



Country-level training is still keyed to the uni-
directional techniques of malaria eradication through
the use of residual spray. _

The key requirements are technical and financial.
Where possible, WHO should provide resident foreign
expertise; local colleges and universities should be
drawn upon where they possess the essential skills;
but the training should be praamatic rather than
theoretical, stressing the management of resources
and the decision process.

The success of malaria control efforts depends largely
on the availability of trained technical personnel

of all grades; AID's investment in support of national
malaria control programs is endangered to the extent
that technical personnel are improperly or inadequately
trained to carry out programs, hovever well planned.

In view of this the Study Group recommends:

(a) That an International Training Center for control
of malaria and other vector~borne disease for
training of professicnals in advanced and inter-
mediate practice of control of these communicable
diseases be set up with AID initiative and with
its substantial financial contribution and tech-
nical assistance. Participation of other agencies
and governments should ke sought and encouraged.

(b) That speedy action be taken with regard to the
implementation of this recommendation and deci-
sion on the best site for it, taking into account
the views of WEO,

(c) That national training institutions in control
of malaria and vector-bhorne disczases, already
functioning in most countries where malaria
control proarams are supported by AID, should re-
celve technical and financial assistance from AID
whenever this i1s regarded as important to the suc-
cess of the relevant programs.

Research

The Study Group emphasizes the fact that the intrinsic
nature of present malaria control programs is such
that research in support of an operational program is
an absolute necessity for long term success. The
investment in control-related research shculd be com-
mensurate with the investment in the overall program.
Not less than 10% of funds allocated to malaria con-
trol should be devoted to research. (Research,




and the Study Group's recommendations on the subject,
are more tully examined in Section IX, Research MNeeds

and Priorities).

Field assessment of new or improved coﬂ%rol techniques
is often needed for short-term improvement of program
effectiveness. Examples of such projects are trials
of improved insecticides or application techniques,
field trials of available drugs, evaiuvation of im-
proved scrologic tests for surveillance. The Asia
Bureau should include area-specific field assessment
projects in the malaria strategy.

Present control methods are imperfect at best and the
expectancy for long-term usefulness of any given
method is limited because of biologic adaptation of
vectors and parasites. Effective long-term soluticons
to the problem of malaria will therefore depend on
successful research efforts in one or morc of three
areas; vaccine recearch, drug research, vector con-
trol research. Of these, the most important area

for long-term suppori by AID is in research aimed at
development of an antimalaria vaccine. AID should
plan for long term (5-10 year) support for basic and
applied vaccine research at the present level, with
expectation of increased funding when research results
indicatc the feasibility of vaccination for prevent-
ing malaria.

Biological control methods range from practical alter-
natives to long-term opportunities; from distribution
of larvivorous fish to genetic control of mosquitoes.
AID should concentrate its support of biologic research
on those methods which show early promise. AID should
support field trials for assessment ¢f biclogic con-
trol methods where feasibility appears cstablisned.

Insecticides will for the foreseeable future continue
to be required for malaria control. The neced for a
safe, effective insecticide for public health as well
as for agricultural use is apparent. There is no
assurance that the basic research now being conducted
by industry and the Department of Agriculture will
meet publwc health needs. uupwor* Fox field assessment
of new insecticides is appropr.iate for AID runding.
Additionally, the Study Group recommends an in- depth
evaluation of the Department of Rgriculture's develop-
mental research program as it relates to AID require-
ments and a reevaluation of the judgmant that USCDA
research will to a satisfactory decree fccus on the
need for a safe, effective insecticide for malaria
control.
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Development of new antimalaria drugs must continue,
both to provide effective prophylactic curative drugs
for malaria control and to treat individual cases.

At present the U.S. Army is the principal agency in
the U.S. Governnent for this research. AID should
encourage continued DOD support of drug developrent
research. Support for field assessment of developed
prophylactic drugs is appropriate for AID funding.

Evaluation

On-site recurring progress appraisals of malaria con-
trol programs are conducted by combined teams of senior
officials of the national programs and internationally
recognized experts in malaria, supplied by WHG, AID,
USPHS/CDC and others. These appraisals form a vital
part of the evaluation system which AID has made a
precondition of assistance to country efforts. There
is no comparable system of dispassionate, international
expert appraisal of results achieved, problems faced
and improvements required for any programs other

than malaria control. AID's input into these apprais-
als is a major contribution to national ecfforts to
control malaria; in addition, such participation pro-
vides 2ID a breadth and depth of knowledge obtainable
in no other way, and an influence over the content

and conduct of malaria programs which continues beyond
direct AID support. Such participation imposes on
AID's small central malaria staff a staggering burden
of travel time and time away from the central cffice.
Yet the participation is vital, and should continue.
(This topic, and the following recommendation, are
more fully examined in Section X, Evaluation.

The Study Group reccmmencs the expension ¢f the Malaria
Staff, including the possible establislmentcf a posi-
tion for an Asia-based malaria specialist, to carry
at least the Asian portion of the world-wide evalua-
tion effcrt, to assure the sharing of expericnce and
information among participants in AID's largest
effort in suppcrt of malaria control, and to serve as
coordirator and technical backstop for country-~based
AID malaria officers in Asla. Belng based in Aslia,
he would help conserve the Agercy's increasingly
ITimitea operational travel funds.
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- ANTI-MALARIA STRATEGIES

Malaria Fradication vs. Malaria Control

The two strategies of antimalaria campaigns must
be clearly distinguished. Malaria control implies
the reduction of the disease to a level at which
it is no longer considered a serious public

health problem, with continued maintenance of
activity to contain the disease within such a
level. Where feasible, the ultimate goal may con-
tinue to be the terminal interruption of transmis-
sion of malaria, but without the time limits which
characterized programs of malaria eradication.

The essential characteristics of malaria control
are that the program is not time-limited, must be
specifically tailored to the epidemioclogical sit-
uation in each country, is not applied uniformly
throughout the country (concentrating on areas of
highest population density or greatest economic
importance), and may vary in its techniques of
application from one area of the country to another,
It requires a range of skills broader than those
employed in eradication programs.

Malaria eradication, however, is designed to inter-
rupt any further transmission of malaria, to
eliminate any reservoir of infection, and to pre-
vent any resumption of transmission, within a spe-
cific time frame.

Annex 1 of this report details the methodology of
malaria eradication, which relies on the deceptive~
ly simple-sounding technique of DDT domiciliary
spraying of all infected areas; intensive case
detection and treatment (surveillance) to identify
remaining disease pockets and enable focal remedial
measures to be taken; and a permanent vigilance
system integrated into the general health services,
to prevent the reestablishment of transmission
after eradication is achieved.

Terms of Reference of Study Group

A generation ago, malaria was the leading cause of
morbidity and mortality throughout the countries
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of South and Southeast Asial/-- and, indeed, through~
out much of the world. Some areas were providentially
free of the disease —- few of its vectors transmit

the disease above the 4,000 foot level, although in
the VWestern Himalayas transmission persists far higher
--but throughout the region, malaria has been the
major impediment to agricultural production, develop-
ment of new areas, resettlement and industrial growth.

Twenty years aco, with the urging of the World Health
Assembly and the World Health Organization, and with
the vigorous (and generous) support of AID, the
countries of the region (and of the balance of the
developing world, with the conspicuous exception of
sub-Saharan Africa) had embarked on a bold new pro-
gram, not to control malaria but to eradicate it.
World-wide, 2ID invested over a billion dollars in
malaria eradication programs. Including inputs into
current malaria control programs, AID's investment in
the anti§9laria effort in Asia totals over $540
million.%/ Case reduction of malaria was, throughout
the region, brilliantly successful ~- generally in
the order of 90% reduction or better. Yet within a
decade the trends of malaria were on the rise, to
catastrophic proportions in some countries; the very
concept of malaria eradication came under challenge;
and slowly, reluctantly, maladria programs have keen
(or are kecing) restructured to deal with what is now
recognized as a continuing problem. Section IT,
Results to Date, lists the major causes of resurgence

1/ For purposes of this report, the countries of
South and Southeast Rsia are considered to include
Pakistan, India, Sri Lanka, Nepal, Bangladesh,
Thailand, Burma, Malaysia, Indonesia, Laos, Cam-
bodia, Vietnam and the Philippines. AID's
regional definitions do not coincide with those
employed by WHO:; the countries listed above fall
within three WHO regions: Eastern Mediterranean,
South East Asia, and Western Pacific.

2/ In the countries of the Asia region, a considerable
proportion of AID assistance to malaria programs,
over 44%, took the form of U.S. owned local cur-
rencies generated under various types of ccmmodity
import programs. The attribution of these local
currencics to malaria eradication provided the
country a claim on existing resources but did not
provide additicnal rescurces. Since the local
currencies had been generated by the sale of
imported commodities contributed by the U.S., to
consider them also as a U.S. contribution to the
malaria program is a form of doublecounting.
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and describes the nature and degree of past and
present AID participation in artimalaria programs and
the current situation in the countries of South and
Southeast Asia.

The Study Group does not propose to assess blame for
“losing the battle of malaria eradication". Its
functions are, by the terms of its charter of existence,
constructive. The Group's Lasks were defined by the
Asia Bureau:

l. Assess the results to date of malaria control/
eradication programs in Asia, with particular
attention to past and present U.S. participation.
Country by country study will give the informa-
tion necessary to understanrd what has happened
in the past and provide ihe basic for making a
current assessment.

2. Review the technical problems interfering with
the progress of the on-going malaria programs
in Asia and identify rescarch and training
needs of the Asia Region to overcome these
technical problems.

3. Review and analyze organizational and operational
aspects of pieanuning, iapienencing and evaiuating
AID-assisted Asian malaria programs aund provide
specific comments on tho implications of various
approaches.

Beyond these three charges, the Study Group has
sought to assess the appropriate priority of malaria
control programs in Asian and RID development assis-

tance programming; to examir~ and comment on the
structure and content of AlLL support; and to con-
sider and recommend modificotions of the present pre-
conditions for AID support oi malaria programs. The
Study Group is unable to esi.imate the total cost of
malaria control program requirementy, since the Study

Group cannot know in advancc the kinds or the mag-
nitude of programs which host countries and their
technical advisors will themselves be able to mount
and suvport, the control methods to bhe adopted, or
even the areas to be protected.

The very essence of malari control (as opposed to
the standardized approach hich characterized malaria
eradication) is that each country program must be
specifically designed to meet the problems of that
country.
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Study Group Methodology

The nine Study Group members were selected for
expertise in their specialties, with experience
and backgrounds suitable to carry out the terms
of reference. Specialties required for the Study
included administration, research, malaria opera-
tions, public health, logistics, health delivery
systems, education and training, economics and
international development planning. The Group
was supported by a TA/H research officer who
served as Executive Secretary to the Group and
whose responsibility it was to locate, abstract
and compile background information and prepare
country profiles in advance of the first meeting
of the group, and to obtain additional informa-
tion as required. Other members of the TA/H
malaria staff assisted as recquired.

The first group colloquium took place from May
16 to May 20; it included a review of all back-
ground information available, the establishment
of rules of procedure, and the allocation of
specific assignments. It also identified areas
where further information (to be secured by a
field team) was required to reach conclusions.

Between May 22 and June 28, a three-man field

team intervicwed officials in WHO/Geneva, WHO/

New Delhi (South East Asia Regional Office), and
WHO/Manila (Western Pacific Regional Offices;

they also interviewed officials of country malaria
programs from Sri Lanka, India, Nepal, Thailand,
Indonesia and the Philippines, and met with AID
officials in these countries. 1In all, the field
group consulted with some 71 officials and cther
experts in assessing current Asia malaria program
operations, in addition to the 15 AID and other
U.S. experts consulted in Washington by the entire
Study Group. Without the generosity of these men
and 'icmen, in terms of time, expert knowledge and
documentation prepared fcor the field group, this
report would have required far mere than the
alloted time, and have covered less ground.

The Study group takes this opportunity to express
its gratitude to the many officials and other
experts vhose advice was so freely given; but
responsibility for conclusions reached and recom-
mendations advanced in this report lies exclusive-
ly with the Study Group.
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II.

RESULTS TO DATE:
ASSESSMENT OF PROGRAMS WITH AID INVESTMENT

AID is engaged in active assistance to malaria control
efforts in three Asian countries -- Pakistan, Nepal,
and Indonesia - and has recently agreed to support a .
program in Sri Lanka. In the past, AID has provided
varying levels of assistance to malaria programs in
India, Bangladesh, Burma, Thailangd, Laos, Cambodia,
South Vietnam, the Philippines and Taiwan, but, at
present, no AID contributions are being made to malar-
ia programs in these countrics.

AID has had experience with Asian malaria programs
since the early 1950's and has played a major role

in the enormous gains made cgainst this important
disease in the last twenty years, not only in Asia,
but world-wide. Over two b:llion people -- 50% of

the world's population -~ live in areas currently or
formerly affected by malaria; the magnitude of the
disease in relationship to lealth, economic and social
development is easily apparent. Roughly, 83% of the
world's population considercd to be at malaria risk

at the inception of the wor.d-wide malaria eradication
effort is residing either iy arcas where malaria era-
dication has been achieved (€24 million) or in areas
where antimalaria measures ore béing carried out (848
million). This highly effective program has improved
the health of hundreds of m. llions of peobvle; its
principal impact has been on the "poorest of the poor"
at the village level; it must be considered one of

the major public health achievements 6f all time.

In cooperation with the efforts of other countries,
the World Health Organizaticn :nd other multilateral
agencies, AID has played a significant role in this
major achievement. 'The Agency is recognized throughout
the world for its sustained interest, technical
expertise, financial assistance and support of research.
in the field of malaria.

AID involvement in antimalaria programs in Asia over
the years has been of importance to their progress; the
programs, in turn, have been an inseparable element in
resource development in a number of countries. Even
in the face of the resurgence of malaria which has
taken place in many countrics, AID assistance has pro-
vided positive and useful help in the way of institu-
tion building, improved management practices, training
of public health workers, ard in every instance, major
reduction in the incidence ¢i cdiseasc. It has allowed
lands to be settled and utilized, provided a positive
influence on ministries of health in seeking goals
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which are preventive in orientation and, perhaps more
important, demonstrated to the people of Asia that
disease is not inherent in life and that it is possible
to control or modify conditions which affect people
adversely. This has had the result of producing pres-
sures on governments to maintain a status of relative
freedom from the danger of malaria.

Current AID assistance to antimalaria efforts in Nepal,
Pakistan, Indonesia and (recently approved) Sri Lanka
has a goal quite different from that of the programs
of the 1960's: malaria contrcl, which throughout this
report is defined to mean significant reduction in
malaria incidence to a predetermined level which the
recipient country has established as technically and
econonically feasible and politically supportable, at
which point the disease no longer constitutes a major
public health problem; and, thereafter, containment
of malaria at or below that level. Such a program is
not time~limited; it has no predictable date of ter-
mination, so far as the containment phase is concerned,
although the need for external subvention is finite.
Such a program contrasts sharply with earlier AID-
supported eradication programs, which had as their
goal the permanent interruption of the transmission
of all malaria in the country in question within a
finite time-frame -- after which the problem remained
one of detecting and curing imported cases of malaria
and preventing reinfection of the population at large.
This meant, in effect, the reduction to the zero point
of any in-country reservoir of the malaria parasite,
and of the need for a special budgetary provision

for the antimalaria effort.

Earlier programs were dramatically effective in re-
ducing the incidence of detected malaria (as revealed
by malaria-positive blood slides). India, Nepal,
Pakistan and Ceylon showed rates of detected incidence
which were a minute fraction of pre-program estimated
case incidence; moreover, the extent of blood examina-
tion was sufficiently high to bring detected incidence
reasonably close to total incidence. In each case,
however, the task of continued surveillance and
elimination of residual foci of potential infection
proved to be beyond the capacity of the public health
services of the country. It must be noted, however,
that while the malarious countries of Asia have indeed
failed to carry out appropriate surveillance, there

is no evidence that they are incapable of surveillance.
During the 1960's, many ccourtries had excellent sur-
veillance programs. Decreasing government priority
was the principal precipitating factor in organiza-'
tional deterioration. Those responsible for the
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allocation of scarce resources judged the costs of
such continued surveillance to be unsupportable, when
assumed for a disease which had, in comparison to
other illnesses, dropped to a level of virtual insig-
nificance; malaria resurgence followed.

Two key factors were belated recognition by Asian
governments that total eradication of malaria with-
in the original time frame would not take place, and
the failure of these governments to develop health
delivery systems (as against malaria eradication
systems) which could take measures required to pre-
vent increases in malaria incidence above the re-
quisite low level. Integration of malaria efforts
into basic health services had been emphasized by
WHO for a number of years -- but governments had
not, and have not, emphasized the extension of health
delivery systems to the point where they were esta-
blished and ready when malaria incidence was reduced
to a low level. 1In countries where control is now
the long-term objective, it becomes increasingly
essential that delivery systems be developed with
some degree of urgency. The countries of Asia can-
not afford indefinitely to maintain parallel sys-
tems within the Ministry of Health, primarily be-
cause the costs are too high. (For exposition of
this point, see Section VI, Organization for
Malaria Control).

Other reasons for resurgence were many; they included

careclessness as to spray coverage, in time (the
period of intense emergence of the vector and conse-
quent high rates ofinfection) and in space (remote
areas left untreated, or areas imperfectly covered);
population movement (involving both reintroduction of
malaria into areas which had been free of the disease,
and also intrusion into malarious areas of population
bodies from malaria-free areas, where their lack of
any degree of immunity made them subject to very high
rates of infection). The vectors themselves changed
or modified their habits; many kinds of mnopheline
mosquitoes developed partial or virtually total re-
sistance to the insecticide of universal choice, DDT,
used as a residual spray (and have continued, in some
cases, to develop resistance to the cver-mcre-tcoxic
and ever-more-costly insecticide sprays which have
succeeded DDT--malathion, BHC, lindane, propoxur,
fenitrothion and others). Some vectors which had
tended to rest on interior house surfaces, where they
were overcome by the effects of residual spray, de-
veloped new habits of resting and biting outside
houses; outside-biting mosquitoes became more signi-
ficant (especially in areas where new agricultural
lands were created in previously forested areas). The
ecology of many areas changed significantly with land
reclamation and population pressure; that of the
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vectors changed accordingly. This list of causes is
representative, not exhaustive; the combined effect

was the resumption of transmission of malaria through-
out South and Southeast Asia. The degree of resurgence
has varied, from relatively minor (Philippines), to
serious (Nepal, Indonesia, Thailand), to catastrophic
IIndia, Pakistan, Sri Lanka).

With the resurgence of malaria, AID resumed assistance.
to four Asian countries -- most recently to Sri Lanka,
and earlier to Pakistan, Nepal and Indonesia. Signi-
ficantly, malaria is again on the decline in each of
the countries where AID has an active role in program
support.

The four current control programs receiving major AID
support are more modest in their goals than the
earlier programs of malaria eradication; but are not
for that reason less expensive. This is especially
trne since they are, for tre countries themselves,

not time-limited. Neither are they simpler to conduct;
while they do not require th2 total spray coverage

and the massive centrally controlled detection
apparatus of the eradication programs, they require

a greater technical capacity at levels bélow the top
of the vertical structure which universally character-
ized the national malaria eradication programs and as
much decentralization of operational dec181on—mak1ng
as 1is consonant with effective and efficient operations.
Moreover, universal dependence on residual insecticide
spray (in most cases, still the rost cost-effective
single tool against malaria) is being supplemented
wherever feasible by such additional measures as
larviciding, source reduction through better water con-
trol and elimination of such vector breeding foci as
borrow pits, and biological controls, such as the
introduction of larvivorous fish. The need for more
and better training is apparent. :

The following section summarizes the present situation
in, first, the four malaria control programs to which
AID is providing current support; (Nepal, Pakistan,
Indonesia and Sri Lanha), and second, programs which
AID has supported in the past (India, Bangladesh, \
Burma, Thailard, The Philippinas, South Vietnam, |
Cambodia, Laos and Taiwan). Afghanistan, although
not considered part of the region, is also dealt with
because of its proximity to Pakistan and the enormous
border traffic betueen the two countries.
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A.

1.

CURRENTLY AID-ASSISTED PROGRAMS

Nepal

The Nepal malaria eradication effort began in 1959
when the estimated incidence of malaria was
approximately two million cases annually; upwards
of 10,000-20,000 deaths occurred annually due
directly or indirectly to malaria; and an important
area of the country, the fertile inner Terai, was-
largely unoccupied and grossly underproductive be-
cause of hyperendemic malaria. After pilot control
projects in the mid-fifties, the decision was

made to mount a national malaria eradication effort.
AID previded the majorityof the costs of the pro-
gram, both imported commodities and local currency;
a team of technical advisors; and training. WHO
also provided technical assistance, limited com-
modities and training. The program was phased
over time to cover the entire country and by 1972
the incidence of malaria had been reduced to
approximately 2,500 cases. The AID Mission termi-
ated the project in June, 1972, contrary to the
warning of the technical staff that the basic
health structure of the country was not ready to
take on the important and, indeed, vital task of
control of malaria by responding to local out-
breaks and providing adequate epidemiological sur-
veillance. There followed a rising case load of
malaria, peaking at approximately 15,000 cases by
1974. The Nepal Government recognized that the
rising trends of malaria were due to an inadequate
malaria control response by the National Malaria
Eradication Organization, which had been greatdy
reduced in manpower and budget. 2 new program of
antimalaria activities was drawn up; AID again
responded to a request to provide assistance.

The Government of Nepal was particularly concerned
that protection from malaria be given to the
approximately 2 million settlers, primarily from
non-malarious areas of the country, who had come
into the formerly malarious areas in the inner
Terai and forest fringe. A massive epidemic was
avoided by Government of Nepal action and AID
assistance.

Nepal's present malaria program appears to be
soundly conceived and reasonably well executed;
the case~load had been reduced to approximately
10,000 by 1976, and it is expected that fgrther
reductions in incidence and improvements in exe-
cution will take place in the next two years. The
impact of imported cases of malaria from India is
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highly significant; some 35% of all reported
malaria incidence is of Indian origin.

Integration of malaria control and general health
services is moving slawly; significantly, malaria
control is less effective in areas where control
responsibility has been assigned to the health
service, in part because of inadequate preparation
for the change. It is improbable that the inte-
grated services will be able to provide adequate
control of malaria by 1980, when the present
assistance program will be concluded. There are
some areas of Nepal where integration may be
feasible (e.g., Siraha, Saptari), but epidemiolo-
gical reviews must precede the integration effort.
In other districts (e.g., Kaski) the malaria
structure has lbeen used to assume many of the
responsibilities of the general health services
(e.g., to provide immunizations); this has in
general proved to be more successful.

AID's current assistance to MNepal, provided in
coordination with the UNDP, WHO, and to a lesser
extent, the U.K., will provide more planning and
implementation time to develop a basic health
infrastructure which can contain malaria at an
acceptably low level, carry cut a wide range of
malaria control techniques for long—-term program
development, and prevent a serious increase in
malaria in the future. As noted above, however,
it is improbable that general health services will
by 1980 be capable, unassisted, of containing
malaria and successfully carrying out all its
other tasks. AID should consider continued
support pending a technically sound expectation
of maintenance of an acceptable level of perfor-
mance by the Nepalese health services.

Pakistan

The malaria efforts in Pakistan have not met with
continued success, basically for one reason --
lack of government commitment to support and carry
out the work. The earlier malaria program .
supported by AID did lower the incidence of
malaria to a level of approximately 3,000 reported
cases in 1966 from a pre-program total of an
estimated 15 million cases in the 1950's. For
lack of adequate GOP support of the malaria pro-
gram, AID decided to withdraw its support for
malaria activities in Pakistan; AID assistance was
terminated in 1972, when the reported caseload

was roughly 600,000.
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By 1975, the caseload was up to "several million
cases"; some malaria workers considered the actual
incidence to have been at the pre-program level of
15 million. There were many reasons for this
massive resurgence: a government which was not
fully committed to funding what had become a
low-priority program after AID withdrawal; a
premature and inadequately planned attempt to
integrate the malaria program into the basic health
services as a temporary unit, resulting in a loss
of operational efficiency; vector resistance to

DDT and BHEC; changes in the ecology of Karachi

and its emergence as an area of high malaria
incidence; inadequate provision for urban opera-
tions; and decentralization of the malaria program
(in line with a general overall policy of increased
provincial autonomy) from a nationally directed

to a province-directed effort--a major cause for
the rapid return of malaria, especially in the
Sind.

Despite the foregoing, Pakistan's AID-assisted
current efforts to control malaria are showing
rapid results; Pakistan, along with Nepal and
Indonesia, is a member of very select croup of
Asian countries which have shown themselves able
to bring about a reduction in the incidence of re-
surgent malaria. In the case of Pakistan, the
reduction has been dramatic -~ from an officially
reported 240,000 cases (unofficially estimated
5-10 million) in 1975 to about 120,000 reported
cases in 1976 and an anticipated further drop in
1977. Official, detected cases are far below the
actual incidence, but the gap is shrinking; so is
malaria incidence. While some share in this
success is attributable to higher morale among
malaria workers who now see improved career
possibilities within a permanent health service,
the principal reason for declining malaria

incidence was the replacement of DDT and BHC -- to
which the major vector had developed almost total
resistance -- by malathion. While the use of

malathion was accompanied by unfortunate results

in the form of illness and even a few deaths on

the part of spraymen accustomed to the carelessness
which virtually non-toxic DDT had made possible,
the morbidity and mortality prevented by the use

of malathion demonstrate beyond question that
malathion was the proper insecticide of choice and
should continue to be employed during its period
‘of effectiveness--wvhich will unfortunately be
shorter than was the useful life of DDT.
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The present malaria control program has halted the
epidemic of 1974-75, and by the end of 1980, the
incidence may be stabilized at the level of perhaps
35,000 cases annually. However, the continued con-
trol of malaria in Pakistan through the decentral-
ized programs of the four provinces (Punjab, Sind,
North West Frontier Province and Baluchistan) is
not likely to occur without strong committed lead-
ership. A national operational structure with its
own designated budget would permit economies of
scale in administrative leadership as well as

other resources, but would still need timely and
adequate support from the provinces.

The problem areas will continue to be in the North-
ern Sind and Southern Punjab districts, with local
problems in the North West Frontier Province. In-
tegration of malaria control into basic health ser-
vices in these areas is questionable for a long
period of time. Pakistan will continue to require
external assistance, particularly technical assis-
tance, for some time beyond the 1979 termination of
the present support agreement. The area of most
critical nced is the development of health de-
livery infrastructure.

Indonesia

The Indonesia malaria. program on Java and Bali has
reduced the malaria case load to approximately 12
125,000 cases from vhat was estimated at 20-25 mil-
lion cases in the pre-malaria program stage; inci-
dence on Java and Bali is declining. Present AID
assistance to this malaria effort has been largely
limited to Development Loan financing of commodi-
ties, although some research support and limited
technical assistance are also provided. The Indo-
nesian Government meets all local costs and a por-
tion of the foreign exchange costs of this program.
The major malaria effort in Indonesia needs now to
be focused on antimalaria activities in the Outer
Islands; outside assistance is being requested for
this purpose. If transmigration plans {calling for
massive movement from over-povulated Java and Bali
to the Outer Islands) are to ke successful, malar-
ia control is an essential service which must be
provided.

Beyond the planned movement under the transmigra-
tion program, however, there is large-scale self-
generated population interchange among the islands,
no small part of which is made up of transmigrants
returning to their original homes. Reinfection of
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"clean" areas is very possible.

The Study Group is informed that the World Bank,
now considering a loar to Indonesia to cover the
transmigration of about 5,000 families, is
already discussing with AID the need for malaria
control in the areas to be settled. The Study
Group is also informed that the Government of
Indonesia envisions the movement of some 500,000
families. Clearly, the program of malaria control
requires geographical expansion, with more
emphasis in the malarious areas to be settled.
Support for the effort is necessary, in conjunc-
tion with other sources of assistance (such as
IBRD). Without control of malaria, the opening
of new areas for settlement and agricultural devel-
opment will be unsuccessful. Foreign technical
assistance may have to be augmented, given the
shortage of trained personnel in Indonesia.

Sri Lanka

Sri Lanka's earlier malaria eradication program, to
which AID made a relatively small contribution in
insecticide (DDT) and local currency, was one of
the most successful in Asia. At one point (1963),
Sri Lanka reported only 17 cases of malaria.

For the same reasons which caused the failure of
the Indian malaria eradication effort--poor sur-
veillance as the malaria program was integrated
into basic health services; concentration by health
workers on family planning to the virtual exclu-
sion of other interests; inadequate budgets;
and, in addition, rapidly developing mosquito
resistance to DDT, the disease recrudesced to
epidemic proportions, with over 550,000 reported
cases at the peak of the epidemic in 1969 (and
actual incidence estimated up to 2.5 million).

Sri Lanka has initiated an intensive five-year
malaria control effori, calling for wide-spread
residual spraying of malathion for the first two
to three years of the program to lower the inci-
dence to more tolerable levels. Over the balance
of the planned program, there will be limited
focal spraying. The prospects for success in this
program are good if the present expected support
levels continue.

The newly approved malaria control project for

Sri Lanka appears well conceived and operatiopally
sound. Some of the lessons learned in providing
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assistance for malaria work in other countries
are being used in Sri Lanka. The country itself
has indicated its interest in malaria by making
malaria control its MNumker One priority for
external assistance. The country has approved in
principle a five-year budget for the project. The
leaders of the malaria program asked for interna-
tional assistance in holding an in-depth review
of current performance and future plans. A conmn-
prehensive plan of operations has been carefully
prepared and approved by the Government; AID has
responded to the assistance request along with
other donors and in coordination with the Vorld
Health Organization. The project has clear
objjectives and an evaluation mechanism is in
place. AID will provide direct technical and
managerial monitoring of the project, including
careful monitoring of the use of malathion, the
insecticide of choice. It is planned to encourage
a broad spectrum of malaria control pilot

studies using alternative methods of control.

The project appears well designed to meet its
objective: to halt the present epidemic, and to
allow malaria control to be integrated into the
general health service in a planned and orderly
way.

Sri Lanka's continued poverty and limited foreign
exchange resources, however, suggest foreign
assistance; financing of imported commodities

and support of applied research may be necessary
for two or three years beyond the present five-
year program. Given the U.S. comparative advan-
tage in these areas, AID should examine the
advisability of providing some of this needed
help.

PREVIOUSLY AID-ASSISTED PROGRAMS

India

Resurgence of malaria in India has been fully

as dramatic as that in Pakistan. After a period
of unbroken success during which malariz incidence
dropped from an estimated 75 million cases in the
pre-program period to less than 150,000 cases in
1965, the incidence has risen inexorably to 5.8
million reported cases in 1976, and unofficial
estimates put the actual case-load as high as
15-25 million. India is now spending 70% cf the
national health budget, plus large amounts of
state health budgets, to bring the disease back
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under control; to restate, annual expenditures for
malaria control are now as high as they were for
entire five-year plans for malaria eradication a
decade ago.

AID support of India's antimalaria effort was
initiated in the mid-fifties and terminated in
1972. It totaled almost $110 million in grants
and loans, plus $182 million in United States-
owned local currency =-- nearly a third of AID's
total support of all malaria programs, world-wide,
and vell over half of such support in Asia.

As noted above, dramatic success in reducing
malaria almost to the vanishing point was followed
by equally dramatic resurgence. Where India was
once concerned about importation of malaria from
its neighbors, India itself is now the source of
over a third of malaria cases in Nepal.

India's resurgent malaria traces to all of the
causes previously cited; in recent years, there

was an additional factor: premature decentraliza-
tion of antimalaria efforts which gave responsibil-
ity to block leaders who lacked the essential
skills.

The program of control of malaria is being
revitalized by the National and State Governments.
The disease is now at epidemic levels in several
parts of India, with Gujarat, Orissa, Madhya
Pradesh, and Punjab-Haryana being especially
affected. The new malaria control effort will
take several years to reduce malaria to levels
which India considers tolerable. 1Indian officials
believe that a vertical operational structure is
necessary to supervise block and state plans for
spraying, larviciding and coordination with other
agencies in regard to source reduction and water
management.

The program, still termed the National Malaria
Eradication Program (since the term "control" is
considered pejorative and unlikely to elicit
essential financial support)has in fact been
converted to an apparently thorough-going control
program. Since the conversion took place only
in April, 1977, and since the training program
at the National Institute of Communicable
Diseases remains (to date) essentially unchanged
from that considered approrriate for eradication,
it is too early to evaluate its success. At
last report, malaria incidence was still rising,
although reportedly at a rate less rapid than a
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year ago.

The National Institute of Communicable Diseases
(NICD), once the bell-wether of malaria training
centers, no longer enjoys preeminence in the field,
and would require extensive reorientation and
technical support in order to serve as a regional
malaria control training center.

India's determined self-reliance and go-it-alone
posture have been slightly modified, to the

extent that India has recently requested WHO
advice in modifying the structure and content of
courses at its training center. 1India has already
taken action to increase its own budgetary
provision for antimalaria programs; and is moving
towards (but will not soon achieve) self-suf-
ficiency in insecticide production capacity.
Beyond this point, it is not a simple matter to
project future developments. A crash program

for India, speeding up the current incidence-
reduction effort, would ke very costly, and even
a continuation of India's existing and projected
effort may require outside help until malaria is
reduced to a level which is acceptable to India
and thereafter containable without major external
assistance. Simple allocation of U.S.-owned,

PL 480-generated rupees is not adequate; these
represent a claim on existing resources, not

new resources. One commodity requirement that
external assistance could easily help meet is

that for antimalarial drugs, primarily chloroequine.
India now uses a third of all chloroquine produced
in the world, and can precduce only one-vighth of
its requirements.

Burma

Although Burma was at one time a recipient of
small-scale AID assistance to its antimalaria
efforts, AID has had no program activity in
Burma for more than 20 years.

The modest efforts against malaria being made by
Burma at this time are not sufficient to do much
more than contain the disease in limited focal
areas. Outside assistance seems required if a
larger program is to be launched.
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Bangladesh

In Bangladesh, AID assistance provided support to
one of the better malaria structures in Asia; this
malaria program is now integrated into the health
services of the country.

In those parts of the country vhere malaria is not
a problem, the former malaria personnel are doing

multi-purpose health work. In areas where malaria
is a serious problem, the personnel are primarily

engaged in malaria control activities.

Malaria is mainly concentrated in the hyperendenic
Chittagong Hill Tracts, Sylet, and along the
Assam and Tripura border areas.

ALD assistance, which was terminated in 1972,
provided support to an effort which reduced to
6~7 million (out of the estimated 75 million in
Bangladesh) the number of people now at serious
risk of malaria.

AID's past assistance to research on the
serological diagnosis of malaria has proven very
useful in Bangladesh and an on-going applied
research effort, funded by the Center for Disease
Control of the U.S. Public Health Service, is
continuing in that country to increase the use-
fulness of these serological tools. Z2AID is
presently censidering modest support to malaria
control research (larviciding studies in the
Chaklapungee area).

There is need for a long-term effective malaria
control effort in Bangladesh; otherwise malaria
will begin to return to the central lowlands, which
are now virtually free of malaria. The present
malaria strategy in Bangladesh will not prove
successful unless additional commodities, training
and research support can be provided. Given
Bangladesh's extreme poverty, which has prompted
AID and other foreign donors to designate it as

one of the nations which must receive assistance

on the softest possible terms, it seems certain
that the needed added resources can only came

from foreign assistance. The need is vital and
immediate. AID is presently considering its future
role in supporting malaria control efforts in
Bangladesh, and has projected an assistance role

in its present program plans, but is awaiting
definitive decisions by other bilateral donors.
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The Study Greup was informed that the Netherlands
is considering assistance to Bangladesh; to the
extent that such assistance is forthcoming, the
need for AID participation may be reduced or
eliminated. An assistance patkage coordihated
like the Sri Lanka model may be possible.

Thailand

As was the case in Pakistan, malaria efforts in
Thailand have had limited success and incidence
of malaria has increased markedlysince the termina-
tion of AID support for the malaria program. The
principal reason for malaria resurgence is the
lack of a government commitment to support and
carry out the work which the Malaria Division and
its parent organization, the Office of Communicable
Disease Control, fully recognize to be necessary.
The Malaria Division's budget, about two tenths
of one percent of the national budget, has
remained fixed for several years, while all costs
have risen; as a result, both spray and surveil-
ance coverage are now sharply limited. The pro-
gram which had lowered malaria incidence from
8-10 million per year in the mid-50's to approx<
imately 128,000 by 1966, is now facing upwards
of 300,000 reported cases in 1976, (with every
possibility that the actual number was over

three times this level). Further, the trend

for 1977 is up.

AID withdrew support for the malaria program in
1971 and for the Thailand Malaria Operational
Research Unit (TMORU) in 1972. 1In retrospect,

the AID decision to withdraw program support at
that time was short-sighted; the Thai Government
was unable or at least failed to provide budgetary
resources to meet insecticide requirements for

the following year and AID withdrawal was not
preceded by realistic forward planning which could
have enabled the program to carry on successfully.
The decision to withdraw support from the TMCRU
project appears at this point to have been better
justified; a good dzal of its work is being done
by either Thai institutions or other assisting
groups such as the SEATO laboratory  and WHO.

The current malaria situation in Thailand is
considered serious and is expected to worsen. The
impact of the disease is especially severe in the
newly developed areas in Eastern Thailand, the
gem-mining areas and in the forest and forest-
fringe areas of the Northeast and Northwest.
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The Malaria Division has developed anew plan of
operations to deal with rising incidence, but the
Finance and Economic Development Ministries have
not approved financing.

In paréllel with increased support from the Thai

budget, AID should consider assistance to support
of malaria control in Thailand.

The Philippines

The Philippines have continued a relatively stable
malaria effort without gains or major losses since
the withdrawal of AID assistance in 1972. The
process of integration is slowly being organized
by the Ministry of Health and the Provinces to
provide a multi-faceted basic health service
including malaria control. AID assistance to
malaria control in the Philippines was directly
instrumental in establishing an institution and
reducing the disease in larce parts of the country.
AID suprort of the Internrnational Malaria Training
Center in Manila was the principal recason for the
center's existence and success. This institution
played an extremely important training role for
health and malaria professiocnals not only for
Asia, but for the entire world. The closing of
this institution because of lack of support was a
major setback to the world-wide program of anti-
malaria work. An institution of this quality

is needed now and should be developed. However,
it will be several years before an institution
can be developed to match the caliber of the for-
mer METC in Manila.

The hard-core malaria areas of the Philippines are
gradually expanding and a slow rise in case rates

is predictable over the next few years. The Sulu

area and Palawan already have serious problems of

infection.

The present malaria control effort limits but
does not contain the disease. WHO experts pre-
dict a focal epidemic within a five year period,
followed by a general increase in incidence.

Philippine malaria control officials were primarily
concerned over the problem of transportation.

The present program in the Philippines suffers
from limited budgetary support, but in particular
from the government-wide shortage of foreign ex-
change for imported commodities. The Western
Pacific Regional Office of WHO, located in Manila,
has agreed to act as agent in procuring the
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inported insecticides used for residual spraying;
the local currency equivalent of the foreign
exchange costs for such procurement, provided from
the budget of the Ministry of Health, is used to
defray WPRO expenses in Manila. The problem of
transportation has proved less tractable; no
vehicle imports have lkeen authorized for many
years, and the newest of the vehicles used by the
malaria staff are reportedly ten years old. U.S.
military excess stocks may provide a partial answer;
officials of the Philippine Malaria Control Program
appear to have been unaware of this source of
potential assistance.

Indochina

The malaria programs in Cambodia and Laos, at one
time assisted by AID, were never conducted in a
manner which was conducive to ultimate success,
because of such outside factors as wide-spread
insurgency. The Viet MNam malaria program prior
to the war was considered excellent, and might
well have led to expected success if it had been
possible to carry out plans. Even during the war
period, the malaria program was effective in
maintaining a satisfactory level of malaria con-
trol in certain areas of South Viet Nam. Reported-
ly, malaria is again resurgent in South Viet Nam;
WHO reports relatively successful malaria control
in the North.

AID assistance to Laos and Cambodia was limited
to small commodity grants, and no country-wide
effort was mounted in either country. Both coun-
tries at present are experiencing wide-spread
malaria epidemics; WHO reports several hundred
thousand cases in Cambodia, and in Laos, the
entire population outside of Vientiane province
is considered at risk.

Taiwan

With AID assistance, Taiwan mounted a program
which resulted in the eradication of malaria. The
country is free of the disease.

Afghanistan

Afghanistan maintains a national malaria control
program, aimed primarilv at prevention of epidemics
in the more important agricultural areas: the
Kandahar area; areas around Jalalabad; and areas
along the Kunduz River to the Oxus River, and along
its southern banks.
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Most recent official reports (1975) indicate more
than 77,000 cases of malaria,with major epidemics
in Laghman, Kunar, Ghaziabad and Jalalabad, (where
the annual parasite index was an incredible 101.60).
Conditions in 1976 reportedly worsened -- more

generally epidemic and higher case rates.

Afghanistan requested AID assistance in May 1976;
AID did not agree to supply assistance.

The impact of the Afghan malaria problem extends
beyond Afghanistan; an estimated one million
people cross the border with Pakistan each year,
and malaria can move in both directions. Labora-
tory examination of malaria blood-slides at
Ghazni, Afghanistan, showed about 10% malaria-
positive results in 1975; half of these positives
were labeled "imported".

It is apparent that without external assistance,
Afghanistan, one of the countries designated by

the U.N. as "least developed", will be unable to
do more than contain the disease in focal areas,
will be subject to periodic epidemics, and will

adversely affect the malaria control efforts of

Pakistan and Iran.
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IlI.

JUSTIFICATION FOR AID SUPPORT

Should there be continued AID involvement in Malaria
Control? AID's mission is to help the people of the
developing nations correct the growing disparity in
real incomes between the "rich" and the "poor" coun-
tries. Through both bilateral and multilateral
assistance AID is trying to respond to the problems
poor people, in the world's poorest nations, face every
day. But RAID's resources are limited, and so to get
maximum results AID focuses its efforts:

1. On priority sectors (agriculture, population,
health and education),

2. On the poorer countries (three fourths of U.S.
assistance is to countries with per capita
incomes of $200 or less);

3. On projects and activities that reach the poor
majority directly;

4. On activities that utilize those technological,
scientific and material resources the U.S. has
a comparative advantage in providing;

5. On projects and activities where the ratio
between the overall costs and the benefits to
the target group are relatively best (in any
case, above a conventionally accepted minimum).

Poor health is one of the most important of these pro-
blems faced by the poor. Reduced well-being is one

of the major negative effects of poor health but
others include reduced productivity and a heightened
susceptibility to other disease. These result in
still further deterioration of health and productivity.
In the countries of Asia, malaria is one of the major
factors in poor health. Assistance to properly
designed and administered malaria control programs can
meet each of the criteria suggested by the five foci
of AID assistance listed above. The criteria form a
set of neceusary conditions for AID assistance under
the Agency's currcnt policies, and examination of ecach
of them in turn provides a strong case for continued
involvement in the control of malaria and other
vector-borne diseases.

Health is one of the four prlorlty areas of AID 1nvolve-
ment. The spillover or interaction upon other prlorlty
areas is substantial and widely recognized. It is
sufficient here to note the commonly accepted correla-
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tions between infant mortality and fertility and be-
tween better health and performance in education. The
relationship to the AID priority area of agriculture
arises because productivity in agriculture, which
with its related industries employs a majority of

the work force in the less developred countries and
provides the bulk of their incomes, is strongly
affected by health. Malaria is a major factor in the
lives of many of these farmers, to such an extent that
in many countries it is fatalistically accepted as an
unalterable fact of life. This has the paradoxical
result that the perceived or felt need for the allevia-
tion of this major scource is reduced or in sone
instances, practically non-existent. But despite this
lack of perception, the impact of malaria and other
vector-borne diseases upon the well-being of this
major target group is great. In many Asian countries,
periods of maximum debilitation from the disease
coincide with the periods of maximum labor demand --
planting, transplanting, and harvest -- a circum-
stance that magnifies their economic import.

The Asian countries in which malaria is endemic are
among the poorer nations of the globe.

Malarial Nations In The Fegion

1973 GNP/Capita 1973 GNP/Capita
Country (U.S.$Pquivalent) Country (U.S. $Equivalent)
Bangladesh 70 Pakistan 150
India 210 Philippines 270
Indonesia 100 Sri Lanka 110
Nepal 920 Thailand 240

The impact upon the poor majority in the recipient
countries is direct and marked. The negative impacts
of the vector-borne diseases would fall predominantly
upon the poor even if their distribution were random
or indiscriminate, for the simple reason that the
poor are a majority. However, because of the high
correlation between the environmental circumstances
of families or individuals and their incomres, the
expected incidence of these diseases is greater among
the poor majority.

The U.S. has a comparative advantage in providing a
range of the extermnal inputs required for a successful
malaria reduction and control effort. These inputs
available from the U.S. include technical assistance
(we have a significant pool of trained, experienced
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people created by the U.S. participation in the world-
wide eradication effort of the 1950's, military
involvement in malarious areas, the number and quality
of our health training institutions and the attention
we give to organization, logistics, general management
and adwinistration), equipment, certain chemical and
pharmaceutical supplies and research activity.

Not all of these inputs need be or should be provided
to each cooperating country's program. Each proposed
program should be carefully examined and the type

and form of U.S. assistance determined by the parti-
cular circumstances of the proposed program, including
the availability of financing or inputs from other
donors. (This question is discussed at greater
length in Sections IV, V, VI and VII of this report).
Here it is sufficient to note that since the U.S.
does have a comparative advantage in providing some
of the needed inputs, another of the necessary condi-
tions for continued U.S. participation in malaria and
vector-borne disease programs is satisfied.

The requirement of a sizeabkle positive ratio between
the benefits and costs of malaria control programs
calls for a more detailed exposition. 2Mr ideal de-
velopment project selection procedure would compare
the benefit-cost measures of all projects which might
qualify for consideration on the basis of their inci-
dence, relationship to priority areas, and other less
quantifiable criteria, and after such comparison,
select for implementation those with the most favor-
able returns until the available resources were all
allocated: In practice it is impossible fully to
compare the very large set of qualified projects, so
it has become conventional in AID to exclude all pro-
jects with an internal rate of return below 15% and
to evaluate the remaining projects on the basis of
their over-all impact and their administrative, tech-
nical, and social feasibility. Other summary evalua-
tion measures such as the discounted present value of
the projects' economic benefits net of all economic
costs are also usually examired. But the basic

rule remains unchanged. A minimum ratio between the
benefits and the costs must be reached or exceeded to
justify the use of scarce resources for a given
project or activity.

"Cost effectiveness", which in the health program

case may be defined as the estimated cost per day of
illness or death avoided, is a sometimes more easily
calculated and understood measure of economic feasi-
bility. Its application to health problems results in
the suggestion that available resources should continue
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to be applied to the control of a specific disease
or disability so long as the application of resources
there leads to the expectation (in the technical
statistical sense) of more relief for more people
than the diversion of those resources for other pur-
poses. Such calculations are obviously uncertain

at best. But it is better that they be made on the
best judgment of health professionals, by letting
that judgment inform the decision of budget makers,
than that budget and resource allocations be.made

on wvhim or chance. In assessing whether the benefit-
cost ratio criterion (or its surrogate -- cost effec-
tiveness) is met, care must be taken that all of the
economic costs are properly attributed. The costs of
the surveillance and epidemiological intelligence
operations incorporated into a continuing malaria con-
trol program may be high, particularly since so much
of the needed training, equipment and administrative
structure must be newly provided. However, the bene-
fits are not limited to relief of malaria. The sur-
veillance operation will be an integral part of a
basic health services structure, and associated
benefits arise from the alleviation of a wide range
of health problems. Some of these costs should thus
be allocated to other diseases, and the aggregate
cost of the malaria control activity reduced for analy-
tical purposes.

Annex 2, Fconomic Analysis of Malaria Control, examines
the application of a generally accepted formula for
calculating the benefit-cost ratio of malaria control
programs to three widely divergent country situations:
malaria of catastrophic proportions (Sri Lanka),
malaria which threatens a major economic development
effort (Indonesia), and malaria which threatens
economic gains in which the U.S. has a major invest-
ment (Nepal). In each instance, the Lkenefits of the
program exceed the costs by a figure well in excess of
the "conventional minimunm".

AID's future involvement in malaria control will
clearly be conditioned by the requirement that the
cooperating recipient countries take significant self-
help measures. These will have to take several forms--
-~financial, administrative, and logistical. Larger
budget allocations and expeditous disbursement for
malaria control and other health activities will be
major steps.

To assure these self-help measures are taken, AID
commodity assistance or support of local costs should
be, at least in part, on a reimbursable basis. Some
countries receiving assistance may, at least initially,
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find reimbursable assistance troublesome. They would
be required to spend their own money before receiving
AID assistance -~ even though they would be doing

SO against an agreement which assures reimbursement
if all conditions were met. The funds for reimburse-
ment would be unambiguously available for disbursement,
obligated by the project agresment between AID and
the recipient cooperating country. AID (and U.S.
Government) regulations normally permit such agree-
ment only in those instances where funds have been
appropriated and are available.

Because the cooperating country will be purchasing the
inputs and arranging the training and, most importantly,
will have a proven, working organization and system of
its own in place, there is a better chance that self-
help measures will be lasting and embodied in a con-
tinuing institution or system. (Annex 4, Reimbursable
Assistance, examines in greater detail the range of
¥orms of donor assistance inputs and the degree of
implicit donor control. Annex 4 also explores the
technigue of Output Financing.)

In addition, regular evaluation procedures with provi-
sion for feed-back of results into modifications of
design and administration of the program should be
included.

Of crucial importance is the need to structure AID
assistance so that it builds on (or helps create)
institutions in the recipient country that will be
able to continue to provide health services in a
cost-effective manner after the termination of AID
assistance. This may require some AID assistance be-
yond the period needed to reduce malaria from epidemic
proportions, but the assistance will still be time-
limited and probably inexpensive. The termination of
AID assistance should be set by achievement of certain
purposes (e.g. a cost-effective system of vector-
borne disease control installed and operating) rather
than by arbitrary time limits. But it should not

be forgotten that as the expected incidence of disease
declines, so must the cost of operating the system..
Otherwise cost-effectiveness will be destroyed.

AID's future assistance in malaria control should be
as conmpletely integrated with assistance from other
donors as the agency can make it without losing
effective control over its inputs. The reimbursement
technique will help to keep such control. This re-
cormendation for multidonor irvolvement is not
intended to suggest that funds should be channelled
through a multilateral or international financial
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institution. Instead, it is intended to mean that
collaborative, consortium planning and monitoring
arrangements should be used.

Finally, the new requirements for environmental impact
assessments in the preparation of many AiD-financed
projects also present an opportunity to reduce

malaria incidence--an opportunity that should be fully
explcited. Appraisal of proposed construction pro-
jects should explicitly consider the impact of design,
location and borrow pits upon the incidence of a
vector-borne diseases. Ways to build consideration of
these factors more firmly into the project appraisal
process should be investigated, and implemented
quickly if found feasible.
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Iv.

CRITERIA FOR AID SUPPORT FOR MALARIA CONTROL

Between 1957, when the U.S. Government first put its
full support behind the world-wide malaria eradication
effort, and the present time, changes in policy for
providing technical and financial assistance to malar-
ia programs have been necessary. The current AID
policy on Malaria Programs was issued on July 3, 1973
(AIDTO Circular A-733). This policy was established
following the recoynition by the World ilealth Assembly
that complete eradication of malaria was not possible
in some areas within the foreseeable future and that
malaria control should be the goal for such areas.

The reorientation of existing malaria programs from
eradication to control involves a number of considera-
tions not previously encountered. The most important
of these are:

1. The goal of antimalaria programs has to be
changed from a total, permanent interruption of
transmission of the disease to the reduction of
its incidence to a tolerable level at which it
no longer constitutes a major public health
problem. However, the degree of tolerance, in
terms of morbidity and mortality, has been left
undefined.

2. Malaria control operations, to be cost-effective,
have to be concentrated in those parts of a
country where endemicity is at the highest level
and vhere its impact on the health or economy of
the population is greatest. The difficulty in
delimiting such priority areas is obvious, not
only for social, econcmic and political reasons,
but also because endemicity above a certain
degree has a greater effect on infants and children
than on the whole indigenous cummunity.

3. Acceptance of the malaria control concept has
been slow in some areas because, in contradistinc-
tion to malaria eradication, it held no promise
of rapid, permanent relief but had to be planned
as a long-term, continuous and un-spectacular
commitment, not likely to generate much enthusiasm
and demanding a great deal of steady devotion to
a very distant goal.

4. Considerable uncertainty exists concerning the
organization for malaria control. 1Is a vertical,
target-oriented, mass-campaign type of organiza-
tion required or can the responsikility for
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control operations and surveillance activities
be adequately carried out by the basic health
services? The latter might give malaria control
the broad basis that it requires but lack the
driving force which has been characteristic of
the mass campaigns. A policy judgment on organi-
zation cannot easily be rade in the absence of a
careful country-specific technical evaluation ©of
the extent to which malaria ccnstitutes a pro-
blem and the degree to which the basic health
services have been prepared¢ to deal with the
problem.

5. A most important consideration is whether the
technical and financial assistance of interna-
tional and bilateral agencies, so generously
provided to the malaria eradication procrams,
would continue to be available for malaria control.
Uncertainty has arisen because most doncrs find
a long-term ai¢ effort unattractive. Specific
short-term results are soucht, with foreign aid
seen as a series of a specific efforts aimed at
specific problems amenable to quick, or at least
time~limited, solutions.

Section VI, Organization for ifalaria Control, deals
with the first four of these points. 1In respect teo
point 5, and as it concerns ~AID, RID's current policy
on malaria is set forth in AIDTC Circular 2-733,

July 3, 1973, a document which also establishes the
crlterla for considering assistance to country malaria
programs.l/ The policy and related criteria are in
most respects sound; with a few adjustments, the
policy should continue to ke effective for the fore-
seeable future. The Study CGroup recognizes that its
terms of reference do not extend kevond advising the
Asia Bureau; it nevertheless reccormends AID considera-
tion of certain clarificaticns of its present policy.

Section III, Justification for AID Suwnwnert, sets forth
in detail the extent to which support of antimalaria
efforts reflects the Mew LCirections orientation of
current and future AID progrexs. It is sufficient

at this point to observe;

1/ Annex 3, AID Policy on Malariz Programs, extracts
AIDTO Circular A-733, including both the policy
statement and the criteria for considering
assistance to country malaria programs.
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(a) that in those countries where malaria is a major
public health problem (including all of the
countries of the Asian Region), malaria has an
inseparable impact on each of AID's priority
sectors -~ agriculture, population, health and
education -- and, in fact, on all aspects of
socie-economic development;

(b) that malaria strikes hardest in the poorer
countries (none of the countries in the Asian
Region has a per capita gross national product
as high as $300);

(c) that malaria has its major impact on the poor
majority, and, equally significant, malaria
mortality is highest among the very youn§g --—
infants and children below the age of 14;

(d) that the U.S. has a comparative advantage in
providing many and even most of the technological,
scientific and material resources required to
control malaria;

(e) that benefits of malaria control to the target
group are high in relation to the overall costs.

The Study Group believes that AID's policy on malaria
(and/or its implementing criteria) should deal speci-
fically and explicitly with eight major points.

1. “vThe Extent to which Malaria Constitutes a Major
Problem. AID should be prepared to consider
assistance to country malaria programs in those
instances where there is a critical need to
protect a substantial U.S. investment in terms
of gains already made or a need to prevent
malaria from becoming a deterrent to other
country develcopment programs.

2. The Nature of the Country's Preliminary Preparation.

AID should be prepare& to provide selective
assistance to national antimalaria efforts on a
case-by-case basis. As a precondition for con-
sideration of such assistance, AID should insist
that the countryv demonstrate its own interest in
and concern about malaria through the development
of an appropriate plan to control malaria and the
provision of an adequate budget and staff to
carry out the country program.

The malaria plan should be technically, admini-~
stratively and financially sound -- as determined
by AID after review of the recommendations of a



joint WHO/LDC evaluation team. At a minimum,
the plan should describe:

(a) the broad strategy to be adopted to reduce
malaria incidence to a level where it no longer
ronstitutes a serious public health problem, and
the range of tactics to carry out the strategy.
Specifiically, the technical strategy will control
the need for resources and external technical
advisory assistance and enable assessment of
organizational efficiency.

The plan should make provision for the utilization
of various methods of malaria control supplementary
and/or alternative to the use of residual insecti-
cides,; as appropriate for the individual country;
should include a plan for urban malaria control;
and should provide for the installation within the
host government of a cost-effective system for
continued control after malaria incidence has

been reduced to a predetermined acceptable level.

(b) the organization through which the plan is to be
implemented, including staffing requirements.

(c) the nature of and provision for meeting national
training and research reguirements.

(d) the extent of national budgetary support for
the life of the project.

(e) foreign financing and staffing requirements for
the life of the project.

(f£) provision for regular, continuing program evalua-
tion.

In this connection, the Study Group notes with approval
the impetus and assistance provided by AID and WHO to
Sri Lanka in its successful efforts to produce such

a plan. Significantly, the degree of forward planning
played a major role in the successful elicitation of
multidonor funding which characterizes the Sri Lanka

program.

One of the first actions which AID might undertake
(with WHO) in any country which requests support of

its antimalaria effort is to provide assistance to

the country in getting its long-range plans ih orxder

-~ in part because this is essential to the realization

of a multidonor effort.
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(3) The Extent of Internal Resource Mobilization. As
1s noted i1n item Z, above, AID should insist that

the country demonstrate its own interest in and
concern akout malaria not only through the de-
velopment of an appropriate plan to control
malaria but also through the provision of an
adequate budget and staff to carry out the
country program.

(4) Explération of External Financial Support. AID
should also insist that, in addition to the mobi-
lization of available internal resources, there
must also be a systematic exploration of external
sources of assistance. (This topic is more
extensively developed in Section V, Mobilization
of Financial Assistance).

(5) The Nature of AID Support. AID should not restrict
itself to a particular input or class of inputs.
AID should be prepared to provide those kinds of
support which, taken together with inputs of
other donors and of the recipient country, will
make possible the successful implementation of
the plan. Such inputs will include commodity
support, funding of training and research when
essential to the success of the program, funding
of a portion of local costs in special cases where
appropriate, and cooperation with WIHO on evaluation
of malaria programs. In some cases, it may be
desirable to provide direct technical assistance.
(See item 6 below).

In each case, AID inputs should to the extent
possible be concentrated in areas emphasizing
those technological, scientific and material
resources in the provision of which the U.S.

has a comparative advantage. In the case of
nultidonor~supported malaria programs the areas
of U.S. comparative advantage may vary, depending
on the composition of the multidonor consortium.

(6) Technical Advisory Services. For the most part,
AID should rely on WHO to meet the primary needs
of the individual country malaria programs for
specific scientific advisory services, including
the assignment of adviscrs as requireé in such
specialties as malariology, epidemiology, para-
sitology, sanitation, engineering and health
education.

It must ke noted, hovever, that WHO has not been
uniformly successful in previding the full range
of scientific advisory services required. The
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(7)

(8)

Study Group is informed that WHO has "arranged" for
the Netherlands to provide an essential engineer

in ¥ndonesia, and that the U.X. is providing a
transport specialist in Sri Lanka. General re-
liance on WHO to provide technical expertise should
not constitute a strait-jacket under which AID
would be precluded from providing a teclinical
advisor whose skills might ke imperative to pro-
gram Success.

On-Site Representation. AID should provide a
technically qualified and experienced AID officer
in each malaria program receiving AID support,

to assist in the technicazl prcoject monitoring
aspects of the program ard in the management of
the pesticides used in this project.

The suggestion has been advanced that the resident
advisor be a generalist who could, in addition to
the foregoing responsibilities, provide assistance
on O & M and related implementation needs, assess
progress, and support recorting and information
exchange activities between the country and re-
gional or international malaria surveillance
networks. The Study Group emphasizes, however,
that the AID officer should ke a generalist only
in the sense that he has a broad knowledge of all
aspects of malaria ccntrol. Further, regularly
recurring evaluations shculd ke undertaken by a
combined group of officials from the country con-
cerned and external experts from VWHC and other
internaticnal sources, including AID. The Study
Group considers such systematic, continuous,
dispassionate expert international appraisal of
results achieved, problems faced and improvements
required to be vital to the success of malaria
control efforts.

Regional and/or International Training. For the
reasons set forth in Section VIII, Training Re-
guirements, AID should itself support and actively
encourage the support of other concerned bilateral
and international agencies for the development of
a center for regional ané/or interregioral
advanced znd intermediate training and research

in the control of malaria zand cther vector-borne

diseases.

While major AID support to ccuntry ralaria
prograrms should (even for multidoner-supported
programs) ccnstitute an element in bilateral AID
assistance to the countries concerned, AID support
of the recicnal training center (or cen! .rs)
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should stem from regional funds, making it
possible to provide essential training and
improve both planning and execution of rmalaria
programs in countries which are not receiving
bilateral AID assistance.
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MOBILIZATION OF FINANCIAL ASSISTANCE

As far back as 1955, the member governments of the
World Health Assembly directed the World Health Organ-
ization to provide technical advice, increase research
and coordinate resources to implement a global malaria
eradication program; to seek financial contributions
for research, supplies and essential advisory services.
Most of the resources for the Special Malaria Eradica-
tion Funds set up by WHO (and PAHO) were in fact
supplied by the U.S.; additionally, AID (and its
predecessors) provided technical assistance, training
and funds for supplies and equipment on a bilateral
basis. UNICEF also provided supplies and equipnment
(and even technical assistance in vehicle maintanance)
for malaria projects in other countries, enabling

WHO to avoid financing of national projects. WHO
concentrated on providing technical aid in the plan-
ning and operation of malaria programs, training of
personnel, establishing specifications for insecti-~
cides and chemotherapeutic drug¢s, evaluation of
program progress and rescarch on spec..al problems.
While the kinds of advisory assistance and training
assistance required mcdification as programs moved
avay from eradication and toward control, the ?f c~
tions assigned to WHO have continued as before.

Some of the functions were given only nominal atten-
tion. For example, research was down-played during
the years of euphoria, when eradication programs based
on one residual spray, DDT, were so successfully re-
ducing the incidence of malaria. One of the most
damaging effects of the malaria eradication effort
was that it was generally considered to be the re-
vealed truth, the last word; for that reason, it had
the effect of precluding a generation of research--

a gap which became evident when the techniques of
eradication proved to be inadequate to deal with the
technical problems and ecological changes which

have contributed heavily to the resurgence of malaria.

Further, the eradication effort had produced a gener-
ation of men trained in one technique of dealing with
malaria, with consequent lack of atiention to needs
for epidemiologists, entomoligsts and sanitary
engineers. If mealaria eradication failed to eradicate
malaria, as a current aphorism puts it, it succeeded
in eradicating trained malariologists.

If some of WHO's functions received nominal attenticn,
one received almost none: the charge by the World
Health Assembly to seek contributions of and to

1/ Including funding from UNDP and UNEP, WHO's 1976 level
of support for malaria programs approximated $9 million.

51



coordinate resources to implement malaria programs.

The function was discharged by making requests for
contributions to the Malaria Eradication Special
Account, to which the U.S. was the only major contri-
butor, and which, with the cessation of the U.S.

input, has become virtually moribund. For a time the
effect of this passive approach was obscured by a com-
bination of heavy AID financing and by UNICEF contribu-
tions to malaria programs. As RID support of malaria
programs has declined and the UNICEF support terminated,
the lack of a body to stimulate and coordinate support
of LDC malaria control efforts has become apparent.

WHO has yet to develop a systematic approach to elicit
and coordinate the support of bilateral donors, or

even to bring to the a-tention of potential donors

such well-planned proposals as are deemed to require
and warrant external support.

On its own initiative, Sri Lanka recently prepared
(with AID and WHO assistance) a five-year program
which is considered, on the basis of an internationally
staffed in-depth review, to be technically, administra-
tively and economically sound. The Sri Lankan govern-
ment approved in principle a five~year budget for the
project, assigned malaria control its top priority for
external assistance, and then sought assistance from

a number of the governments of the countries which
have resident diplomatic representation in Colombo.
Three countries (including the U.S.) have responded
favorably.

Such an approach is of course possible in other coun-
tries, although some may lack the sophistication dis-
played by Sri Larka. It would be preferable if WHO,

already charged with the responsikility for coordina-
tion of resources for antimalaria programs, could ke

induced to discharge that responsibility.

Recommendations:

At the WHO/AID/USPHS Malaria Coordination Meeting, to
be held in Geneva on December 8 and 9, 1977, the sub-
ject of mobilization of external financial assistance
to soundly planned and internally supported malaria
contrcl cfiforts should be rlaced high in priority on
the agenda.

WHO has reservations about the use of such coordination
mechanisms as the World Eank (IBRD) and the Asian
Development Bank, of which some potential donors are
not members; yet wishes to enlarge the number of
potential donors. At the same time, WHO officials
assert they have no way to determine the interest of
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potential donors in supporting malaria control The
Study Group is informed that WHO is prepared to
welcome a full exploration of the subject. AID should
take steps to assure that the mobilization of financial
assistance is assigned high priority at the December
Meeting.

Subsequently, there should be a second meeting, to
which should be invited, in addition to the member-
ship of the existing Malaria Coordinating Group (WEO,
AID, USPHS), such potential donors as Australia,
Canada, Germany, Great Pritain, Japan, the MNetherlands,
New Zealand, Switzerlanc, the Scandinavian nations,
together with UNICEF, UNDP and PAHO. Furthermore,
there is no readily apparent reason to exclude po-
tential Eastern European donors or the pcetroleum ex-
porting nations, and a number of the founcations could,
at a mininmum, be expected to takc an interest in
operational research and pilot projects.

There is no valid reason why AID shouldpredicate its
own favorable response to a request for support of a
malaria control program upon a demonstration of prior
negative responses from other potential donor nations.
The donor (or lender) nation of last resort can find
itself left with only reguests from countries wvhose
proposals offer the least likelihocd of success.

To the extent possible, it appears preferable to com-
bine the several kinds of assistance to a malaria con-
trol program which may be available from different
sources in support of a comprehensive, integrated
attack on the problem, especially since all donors will
presumably place primary reliance on WHO for supplying
the bulk of essential technical support. The recent
request by Sri Lanka for assistance in support of its
program of malaria control, to which the United
States, the United Kingdom and the Netherlands have
given a favorable response, is a case in point.

Whether or not it proves possible to elicit support

of malaria control programs from other donors on a
continuing basis, the prerequisites for further AID
assistance to malaria programs should be those outlined
in subsecticon C of the Summarv and Recommendations

and more fully examined in Section IV, Criteria for
AID Support.
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VI.

ORGANIZATION FOR MALARIA CONTROL

It is readily apparent that, entirely apart from the
technical difficulties which have beset malaria pro-
grams throughout Asia, a key problem in many countries
is organizational structure. This structure must

be selected to conduct a program which is not time-
linmited, which is not applied throughout the entire
country and which may vary in nrethodology and com-
pleteness of its application from one area of the
country to another.

The Study Group is under no illusions fhat there is
any single organizational structure which would prove
to be universally applicable to all countries wvhere
AID is (or may be) supporting national programs of
malaria control. Individual "states" and provinces
in countries like India, Pakistan or Indonesia may
deal with the problems of populations greater than
the entire porulation of Nepal or Sri Lanka; each
of the 72 zones into which India's bhasic health
service is divided contains an average of about 9
million people. Moreover, the kind of organization
required depends a great deal on the nature and
incidence of malaria in the country in question.

Initially, in conformity with WHO recommendations,

the operations of most if not all malaria eradication
programs wexe centrally directed, centrally planned
and centrally funded; their staffs were (in relation
to basic health services) better equipped; they
enjoyed a privileged status, with virtual or actual
autonomy. But their function was believed to bhe time-
limited, and their employees were not tenured civil
servants.

With the rapid drop in malaria incidence, the cost
of the effective but expensive vertical structure
led many countries to devolve the residual responsi-
bilities for surveillance to officials of the basic
health services, frequently untrained, without an
understanding of the importance of their new func-
tions, and often with a built-in resentment of the
autonomous and frequently more liberally funded
malaria eradication programs. While WHFO had by 1969
come to advocate the integration of antimalaria pro-
grams into basic health services, and many VHO
officials still follow that line, others are having
second thoughts, at least with respect to timing.
The Regional Director of SEARRO, addressing a 1976
meeting of experts to review the malaria situation
in the region and to suggest suitable measures to
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deal with the resurgence of the disease in Asia,

took the occasion to caution against premature
integration of antimalaria activities into the general
health services.

The shift in strategy in Asian countries from malaria
eradication programs to long-term malaria control
operations suggests the need for an examination of
program structure, organizational placerment, and
administrative relationships for continuing antimalaria
activities.

With these points in mind, the Study Group sought to
identify the characteristics which, embodied in the
organizational structure of a malaria control effort,
seemed essential to success in any country where
malaria is a serious public health problem. First

is the necessary training. Precipitdus transfer of
functicns and authority to persons not trained to
handle them has been the rock on which many antimalaria
efforts have foundered. Another pitfall is the desire
to do too much with too little; while there are
undoubtedly real savings possible from integration,
planners and administrators must not fall into the
trap of achieving them at the cost of program failure.

What is needed is an essential combination of central
planning and decentralized implementation, maintained
in an organization of sufficient strength to seek and
secure funds, yet sufficient flexibility to permit
prompt, decentralized decision-making in response to
epidemiological data; a career service, supported

by casual-labor employees as necessary; and criteria
for a time-phased devolution of specific responsikili-
ties to general basic health services while retaining
as long as necessary responsibility for operational
activities in an entity capable of directing programs
of concerted action. The Study Group believes that
the organizational structure through which a malaria
control effort is planned and éonducted constitutes
an element in the administrative feasibility of any
program, including programs for which AID financial
support is sought, and should be examined carefully
in AID's review of that program prior to the decision
to provide such support. The Study CGroup notes,
however, that a policy judgment on organization
cannot easily be made in the absence of a careful,
country-specific technical evaluation of the program
which the organization will carry out.

In considering these issues, the following points
are significant:
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l. The change in objective (and terminology) from
eradication to control should not be interpreted
to mean that malaria in Asia is less important
now than it was during the so-called eradication
programs. The very intractability of the disease
has brousht about the discontinuance of the
eradicav . nn effort. The relative success of the
eradicat.uon efforts has allowed shifts in popula-
tions to previously highly malarious areas and
has increased expectations of the populace for
protection against malaria. In many areas,
control is far more important now than was the
case prdor to the eradication effort.

2. In almost all of the Asian countries of concern
in the report, malaria is not now under control;
rather, the situation is such that intensive
efforts must be undertaken quickly, aimed at major
reduction in malaria incidence.

3. The complexity of operations required for an
effective malaria control program is equal to or
greater than that characteristic of an eradication
program.

Changes from organizational patterns established for
the eradication programs should be considered, there-
fore, in terms of achieving a greater effectivencss
in dealing with a serious malaria problem.

Although many national malaria eradication programs
vere established initially as essentially autonomous
organizations (in conformance with WHO recommendation),
in recent years this arrangement has been changing

as the countries have beqgun shifting to control opera-
tions. In a number of countries, antimalaria activities
are now operating programs under Communicable Disease
Control Directorship within the Ministries of Fealth.
The Study Group considers this to be entirely appro-
priate if program effectiveness is not jeopardized.

Control measures directed at the mosquito (residual
spraying, ULV dispersal, larviciding, and source
reduction) usually require methodical planning and
execution and involve collection and analysis of
voluminous field data by engineers and centomologists,
appropriate scheduling, deployment of manpower,
supplies, and light and heavy equipment, and, in some
cases, agreements at ministerial levels. Such require-
ments dictate, especially in periods of rising and
geoaraphically widespread incidence of malaria, that
such control measures should be organized and
directed by means of a vertical structure with,
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however, as much decentralization of operational
decision-making as is consonant with effective and
-effective operations.

In contrast, malaria control measures related to

the detection and handling of cases of malaria can

be appropriately integrated with existing general
basic health services, at the periphery and at higher
echelons. This has the advantage of multiple utili-
zation of health workers, reduced duplication of sup-
porting services, and in some cases, greater job se-
curity and opportunity for promotion leading to
improved morale and performance. Malaria control, as
a continuing program, requires a higher degree of
community accwptance, involvement of community leaders
and participation by the population at large than does
a time-limited, highly-structured eradication program.
Promotion of cormmunity participation in malaria control
activities should be an integral part of the programs
at the peripheral level.

With the above considerations in mind, the Study Group
has reached the following conclusions:

1. Malaria cortrol should be an integral part of
National health planning in Asian countries.

2. Malaria control programs should be organized at
as high a level as is required to assure cost-
effective achievement of program goals.

3. Malaria control programs integrated with other
communicable disease control activities should
have organizational identity and designated
allocations of funds. Orcanizational identity
means that there must be room for professional
Yecognition of specialists and provision for
their promotion in responsibility, pay and status.

4. Malaria control operations aimed at the mosquito
Vector (e.g., residual spraying, larviclding
and large-scale source reduction measures) should
be organized vertically until the incidence o the
disecase has been reduced to a level sufriciently
Tow that ¢ffective control can be maintained with
a minimum of central direction.

5. Where (and when) general khasic health services
are adequately developed and effectively function-
ing, malaria control operations related to
epidemiological investigations, distribution of
drugs, health education and, ultimately, vector
control can be devolved to the local health
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infrastructures.

Community participation should be promoted in
source reduction measures, passive case detection,
drug_distributions, some spraying operations, and
health education activities.
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VIiI

MALARIA CONTROL TECHMIQUES

In view of the change of strategy from one of malaria
eradication to one of malaria control which has
occurred in the country programs in the Asian Pegion
in recent years, it may be well to review briefly

the antimalaria measures currently employed and those
vhich will come into play in the near future. Still
other malaria control measures, also under develop~
ment, show promise but will not be available in the
near future. These are discussed in Section IX,
Research Meeds and Priorities.

With the adoption of the principles of malaria control,
rather than time-limited eradication, there is some
tendency to believe that the task will in some re-
spects be less demanding. This certainly is not the
case; if anything, the varying methods to be applied
and the selection of the proper methods for a
particular vector and ecological situation may be

far more demanding, and reguire considerable additional
training of a broader typed. This issue is dealt

with in greater detail in Section VIII, Training
Requirements.

A. Anti-Vector Measures

l. Residual Spraying

While the intensive malaria control methods
carried out in the United States and other western
countries in the period up to World War II and
immediately thereafter produced excellent results,
they could not easily be applied to many tropical
areas. The advent of DDT presented the world with
a new method of interrupting the transmission of
infection by attacking the mosquito vector during
its epidemiologically most important stage -- when
it feeds on man in his dwellings.

The epidemiological concept of the interruption

of malaria transmission by insecticide spraying

is simple. After taking her blood meal, the
female anopheline mosquito generally rests on a
nearby indoor surface fer several hours while

the blood is digested and a batch of eggs matures.
The mosquito feeds every two or three days and

the malaria parasite, after being ingested with the
blood, requires ten to twelve days for its full
development to the infective stage.
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Spraying all interior wall surfaces with a long-
lasting insecticide like DDT would therefore
create conditions in which a substantial propor-
tion of anophelines would be killed before they
could transmit malaria.

It should be noted that the concept did not
involve the eradication of all mosquitoes capable
of transmitting malaria. Rather, it involved
the killing of those mosquitoes which had bitten
a malarious person, and which were therefore
(infective. By curing the diseased individual
(through the use of antimalarial drugs) and pre-
venting infection (by killing mosqguitoes within
domiciles) the transmission could be interrupted.

This deceptively simple concept depended for its
effectiveness on the killing power of the residual
insecticide. However, mosquitoes able to survive
after resting on a sprayed surface normally

lethal to the species would pass on to succeeding
generations their capacity to resist the effects
of the insecticide.

The development of resistance to DDT was noted

(in house-flies) as early as 1552, and the

entire concept of malaria eradication in the early
1950's was keyed to the speedy achievement of a
permancnt interruption of transmission while

DD remained effective.

The wide-spread use of DDT as an agricultural
pesticide had the side-effect of reduci..g mosquito
populations, but in the process, it accelerated
the development of resistant strains. As a
result, DDT became decreasingly effective as an
indoor insecticide; in some areas, mosquitoes

are able to tolerate any quantity of the material.

Other residual insecticides were develcped -- lin-
dane, dieldrin, propoxur, malathion, fenitrothion
and others. Each in its turn proved to be
initially effective, but in some areas mosquitoes
have now developed resistance to them. As with
DDT, the newer insecticides were used as agricul-
tural pesticides, increasing enormously the pace
of resistance development.

Environmental concerns have led in some countries
to the virtually total abandonment of DDT and

many of its successors for agricultural purposes,
and the widespread use of persistent, broad-spec-
trum insecticides may be nearly over for agricul-
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tural purposes. Abandonment of these tools for
disease-control purposes would be premature.
Total reversion to the older principles of
disease control would mean protection of a much
smaller percentage of the population, and, in
particular, acceptance of a very high rate of
infant mortality.

The facts of life on vectcr resistance are chilling:
there are no known chemical or microbial vector
controls to which vectors have not or may not be
expected to develop resistance. Nevertheless,
insecticides remain the most useful tcol in short-
range malaria control; most programs report that
resistance is growing but is not yet crippling.

One further problem is the rapid decrease in
interest among private producers in develcping
new insecticides. The costs of developing,
testing and securing U.S. Government acceptance
for use of any new pesticide have risen astro-
nomically; without the attraction of high-volume
sales for agricultural purposes, private producers
cannot afford the research and development costs
for the limited disease-control market. The U.S.
Government may have to support insecticide
development as it becomes too expensive for
private firms.

In the country programs in South and Southeast
Asia residual spraying of dwellings continues

to be the primary method for vector control;

the Study Group anticipates that this will contin-
ue to be the case for the foreseecable future.

As noted in Section IX, Research Needs and
Priorities, the problem ot vector resistance to
insecticides continues to expand and become more
serious in the Region. However, therec remain sig-
nificant areas wvhere DDT is effective, and other
pesticides, such as malathion, remain available,
despite possible problems associated with their
use. The shift from time-limited eradication to
control does nrot in itself lessen the recnirement
for residual spraying, nor for the meticulous
application of the sprays. It may ke cxrected,
however, that total coverage of the malaricus
areas of countries may be gupplemented by a
stratified approach, where country-wide residual
spray campaigns give way to selected spraying

in areas of the most intensive transmission, with
other measures being employed as practical.
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Larviciding

Since the pre-World War II era there have been
relatively few antimalaria programs in which
anti-larval measures played a significant role.
In the early part of the century, before develop-
ment of the residual insecticides, larvicides
played a central role in many anti-mosquito and
antimalaria campaigns, in combination with source-
reduction methods. The work of Gorgas in Havana
and Panama with oils, and the use of Paris Green
by workers in the United Stetes, are outstanding
examples, Brown, et al. (1976) have summarized
the more recent applications »f larvicides in
malaria control campaigns ol _ield trials, par-
ticularly in the HMiddle East, MNigeria and El
Salvador. It may be anticipated that larviciding,
with the safe, bicdegradable pesticides now
available, such as temesphos, (Abate) will play
an increasing role in antimalaria campaigns. So,
too, may some of the more economical of the
available oils. It must be reemphasized here,
however, that application of larvicides demands

a much more sophisticated approach than residual
spraying of domiciles, and a much higher level
of training for field personnel and supexvisors
than has heretofore been available. Even with
the very safe larvicides now available, the
application to aquatic habitats makes it essential
that trained entomologists exercise at least
frequent supervision. Where AID supports or
cooperates in a country program involving
pesticides, particularly larvicides, it is im-
portant that a trained professional be available
for rapid consultation.

Imagociding (Space Sprayinhg, ULV Operations)

One of the earliest demonstrations of malaria
control, reported from South Africa by Park-Ross
and DeMeillon (1935), was based on the use of
pyrethrum sjp:ace spray to eliminate Anopheles
gambiae from native huts.

There were other early examples, limited to

in scope. The technique has been almost totally
ignored as a public health measure since the
development of DDT and later synthetic organic
pesticides.

Recently, the development of vector resistance to
residual insecticides has led to a revival of
interest in the space-spray method. Some work
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has been done on space-spraying in India and
Indonesia, including the use of back-pack ultra-
low volume (ULV) apparatus. The discovery of
synthetic pyrethroids offers new and promising
possibilities in this field.

Of particular importance for the future may be

the use of malathion in the form of an aerially
dispersed ULV formulation in India (Jodphur),
Haiti and Panama (Brown, et al; 1976). While too
expensive for routine use in antimalaria campaigns,
this method may offer particular promise for the
interruption of epidemics.

In most cases, space spray and ULV spray applica-
tions represent a potential supplement to rather
than a replacement for residual spraying. There
are, however, circumstances (particularly during
epidemics) when both space spraying and ULV
applications of spray may play primary roles in
the rapid reduction of adult Anopheles populations.

While the technology for the use of the space spray
method is presently available, considerable field
evaluation and pilot study remain to be done
before this method can be shown to play an impor-
tant and cost-effective role in the redurtion of
malaria to acceptable levels.

Source Reduction and Water Management

The work of Sir Malcolm Watson in Malaya, Gorgas
in Panama and others in hakbitats as diverse as
Italy, Indonesia and the United States long ago
demonstrated the value of source reduction in
antimalaria campaigns. The work of the Tennessee
Valley Authority in the United States is a
particularly important example of what can be
achieved in the field of Anopheles control by
source reduction and water management techniques.
As with larvicides, however, much of this tech-
nology was ignored or forgotten in the face of the
initial successes with DDT and the other residual
imagocides. There are, however, rany anopheline
vectors whose populations may be reduced drastical-
ly by the application of engineering techniques.
These may be as simple as the application of hand
tools to clear a drainage ditch and as complicated
as the regulation of water flow throuch a major
dam, or the construction of tide gates. The
essential feature in all cases, however, is that

the method chosen must be tailored to the ecology

of the particular vector species, the character-
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istics of the habitat, and the local situation.
Just as the use of larvicides require a rnuch more
sophisticated set of workers than residual spray-
ing, source reduction may advance the requirement
for training to an even higher level. This is
not to say that there are not many habitats

which can be reduced by the simplest hand tools,
and with relatively little training. Much could
be achieved against some Anopheles by village
self-help teams, with relatively little super-
vision. More often, however, significant gains
from source reduction will require engineering
advice and supervision, if for no other reason
than to prevent the creation of problemns greater
than the one which the source reduction effo:xt is
attempting to solve. Improperly designed drainage
systems may provide more breeding sites for
mosquitoes of a more dancerous species than is to
be found in the swampy areas they were designed
to drain. Brown et al. (1965) cite only one
example of a source reduction attempt in recent
years, against Ancpheles albimanus in Haiti.

Some experimental source reduction efforts have
been directed against the same species in Fl
Salvador; there appear to be some opportunities
for application of this technique against

An. stephensi .in Karachi (Carmichael, 1972); and

Sri Lanka reports successful water management
efforts in 1977.

It may be anticipated that source reduction and
water management will play increasing roles in
malaria control campaigns, despite the relatively
high initial cost of some of these techniques.

In the long run, as contrcl campaiyns must be
considered, they will often prove to be cost-
beneficial despite the higher initial capital
investment. Given this possible increase in em-
ployment of such techniques, AID would do well to
sponsor additional training for civil and sanitary
engineers in the techniques of anopheline control
through engineering methods. In addition, where
source reduction or water management techniques
play a significant recle in a country progran
receiving support from AID, some method should be
found for at least periodic review of the methods
and results by a trained source reduction
specialist.

In the same vein, the training of civil and
sanitary engineers should include Anopheles con-
trol, with stress on the importance of an entomo-
logical input into the planning of irrigation
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and other developmental engineering projects,
regardless of the particular ministry responsible
for planning and implementation of the project.

Biological Control

While there has been an increasi. 'nterest in
the possible use of such non-ins. :idal measures
as the use of predators and paras 3 and genetic

manipulations for Anopheles controi, relatively
little is presently available. Possibly the sole
exception is the use of various species of
larvivorous fish, particularly Gambusia. This

is an old technique, first developed to a con-
siderable degree in the Southern United States.
Brown, et al (1976) review the current use of
this technique in antimalaria programs and exten-—
sive references to Gambusia have appeared in
recent years. Currently, there are a number of
attempts to adapt and culture native fish species
for various malarious areas to play the sare role
as Gambusia, with some success. One objection
to the widespread use of Gambusia is some environ-
ments is their disastrous effect on other fishes,
including the fry of valuable food species. This
may somewhat limit the use of Gambusia and its
analogues to Anopheles habitats wherc there is no
danger that they will interfere with valuable fish
species. DMNevertheless, there appears to be ample
opportunity for application of the technique and
its use should be encouraged, at least in pilot
demonstrations.

As noted above, none of the other alternative
measures under study today appears to be nearly
ready for use. These include a wide range of
pathogenic protozoa, fungi, bacteria, etc., and
non-piscine predators. Also under study are
various genetic mechanisms such as lethal trans-~
locations. lethal genes, use of sterile males

and other manipuvlations. These are more properly
discussed under the portion of the report dealing
with research, and it is prcblematical how many
of them may hecome available for field control
operations in the next five years, if ever.
Nevertheless, given the present state of insecti-
cide resistance, drug resistance, etc., research
in these areas certainly should ke encouraged.

It would be unwise, however, to promote the idea
that some sort of "magic bullet" is about to
appear in one of these areas that will solve the
malaria problem.
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B.

Anti-Parasite Measures;
Chemotherapy and Chemoprophylaxis

Antimalarial drugs have always played a role in
the management of the disease, on a clinical and
public health basis, at least since the European
discovery of the value of Cinchona bhark in the
17th century and the isolation of quinine two
centuries later. In the eradication campaigns
drugs were employed most abundantly during the
consolidation phase. The appearance in Asia of
resistance by one species of the malaria

parasite (P. falciparum) to the effects of
chloroquine, the antimalaria drug most widely
used, and subsequently to other drugs, coupled
with the change in philosophy from eradication to
control, will influence greatly the pattern of
drug employment. Drug therapy will without
question be used for treatment of those presenting
themselves at primary health service units with

a presumptive or confirmed diagnosis of malaria.

But beyond this, drugs will be widely employed to
reduce mortality in areas where it may not be
possible to bring about the desired reduction of
disease. In India, for example, where the malaria
caseload is unofficially estimated to be as high
as 25 million, the current program relies heavily
on antimalarial drugs; India produces 150 million
chloroquine pills per year, and imports the

powder and pelletizes another 1,050 million. Drugs
are dispensed through the presidents of the locally
elected panchayats (village councils), who are
instructed (for one day) on how to recognize
malaria, how to treat it, and when to call a
physician. Additionally, drugs are dispensed
through ayurvedic practitioners; through school
teachers; through government-recruited individuals
in the tribal areas (where other control methods
are minimal or non-existent); and, of course,
through the auxiliary nurses at primary health
centers and subcenters. The drug program is
popularized by radio, television and posters;

the pills are packaged in cans labeled in English
and 15 other languages, describing symptoms,
dosane and precautions. The most recent distribu-
tion technique is to use the omnipresent contra-
ceptive dealer, already subsidized under the
Family Planning Program, who sells a packet of
four tablets for about ten cents. 1India is
currently using a third of all the chloroquine
produced in the world.
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In Thailand, where the problem of drug resistance
is more wide~spread and chloroquine is less
effective, Fansidar (the most effective generally
available antimalarial drug) has been reserved

by the National Malaria Eradication Office as the
drug of last resort, to prevent the development

of resistance. But the private sector is itself
importing 13 million tablets of Fansidar annually;
the pills are available in every drug-store, and
parasite resistance to Fansidar may be developing.
Since serious malaria control in Thailand, includ-
ing surveillance, is largely limited to hill,
forest and border areas, case detection is limited
to only part of the country, and reported malaria
incidence figures are meaningless. There is
simply no way of knowing hcw many cases of
malaria are present in Thailand, and wide-spread
use of anti-malarial drugs seems certain to be a
major factor in Thailand's control efforts.

In sum, the patterns of employment of chemopro-
phylactic and chemotherapeutic agents in malaria
control programs remain to be developed in detail.
Chemotherapeutic agents will certainly be employed
as a primary measure durinc epidemics or seasonal
exacerbations, but beyond that, urntil the inci-
dence of malaria can again be reduced to more
tolerable levels through preventive action, the
national malaria organizations or the people
themselves will rely heavily upon the curative
action of antimalarial drucs. Since resistance
to the effects of the presently available drugs
can be expected to grow, and since there are very
few potential substitutes on the horizon (see
Section IX, Research Needs and Priorities), the
incidence of malaria must be reduced while
antimalarial drugs remain effective.

Locus of Decision

In malaria eradication programs the program
elements were decided at the central level. Even
minute details of the operational program were
often directed from above and relatively few de-
cisions were required at the lowest operational
units. Admittedly, there were deviations,
dictated by local conditions, but in general, suc-
cess were considered to depend on adherence to a
set pattern.

In malaria control programs, however, the essence

of strategy is to use a combination of methods,
the choice to be made to suit. the local situation.
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Within a single country, for instance, there may
be areas where an anopheline vector is particularly
susceptible to one method of attack (such as

source reduction) whereas in other parts of the
same country, source reduction may be relatively
ineffective due to the multiplicity of sites,

or to the presence of a different vector. Furthexr-
more, the situation may vary considerably from
season to season end year to year.

Thus it is important under a control rubric,
employing all appropriate means, that decisions
on the choice of methods be made as close to the
site of operations as possible. With any exten-
sive malarious area, however, this might pose

an almost intolerable burden in supplying the
highly trained personnel who would be needed.
Other sections of this report have drawn attention
to the requirements for additional training at
all levels in order to operate a multi-faceted
malaria control program. Just how far this

can be carried -- that is, the provision of
highly trained technicians capable of making
choices as to the best and most cost-effective
among alternatives--remains to be seen. A more
practical alternative would be provision of
reasonably well traineé local personnel operating
under the direction of more highly trained provin-
cial or regional technicians and professionals.
Whatever approach is taken, the decisions on
choice or combination of methods must be made as
close to the site of operation as possible.

Inevitably, some broad decisions will have to be
made at higher levels, particularly in the choice
of equipment, commodities, etc., and central
procurement offers the potential of economies

of scale. Until the incidence of malaria is
brought down to and maintained at a tolerable
level, some elements of vertical control must

be retained.

Recommendations

It is apparent that, in addition to insecticides,

a considerable range of tactics is available for
use in the control of malaria vectors. For some,
Qtility and effectiveness are well-established
(source reduction; the use ci larvivorous fish);
Othors are more limited ir. usefulness (larviciding);
Still others are in early stages of evolution and
evaluation (pathogens, predators other than fish).
A11 are useful or potentiallvy useful tools which
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can supplement the principal existing technicues

Oof malaria control: residual insecticide spray
and antimalarial drugs. It 1s the view of the
Study Group that there is in the near future no
alternative to the use of insecticides in the
strateqy of controlling malaria vectors. The
Study Group anticipates the gradual ercrgence of
an intecarated approach to malaria corntrol (and,
indeed, to the control of other vector-borne
dlgeases), using a variety of control tactics

as appropriate to the epidemiology of the disease,
the behavior of the vector, the terrain and the
environnent. To the extent possible, choice

of tactics should ke based on cost-effectiveness
and maximum benefit. The cvoal should be reduction
and containment of nalaria, carried to the point
of eradication where feasible, but without the
time limits which characterized the carlier
eradication programs.

Implementation of contrrl plans which rely upon
a selection of the most beneficial  and cost-ef-
fective among alternative methods will increase
the need for applied research effoxrts: the Study
Group recormends continued and expanded support
of operational research.
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VIII TRAINING REQUIREMENTS

From the early days of malaria eradication it was
agreed that good leadership is an essential factor in
achieving success. Although the quality of leadership
is related to the individual character of the leader,
it can be built up by apprepriate technical training
and clear lines of delegation of responsibility within
the system. Eradication programs throughout the world
have been greatly assisted by the support given by
WHO, by other U.N. agencies, and by AID to both
international and national training centers.

The first International Malaria Eradication Training
Center was at Kingston, Jamaica, where nearly 500
medical doctors, entomologists, sanitarians and other
professionals received their malaria training. 1In
19€3 the International Malaria Eradication Training
Center in Manila, Philippines replaced Kingston as the
main training establishment. The Manila Center trained
1,350 professional and technical personnel during the
ten years of its existence. It was supported finan-
cially by AID, but this support ended in 1971 with a
terminal grant for two additional years.

The Center was closed in 1973 in spite of the arguments
of WHO which pleaded in favor of its continuation, but
which was itself not prepared to support the costs of

a center devoted to a single disease. USAID/Manila
expressed deep concern over the closing of this major
and successful training institution in anti-malaria
activities.

Since the change cof emphasis in the early 1970's from
malaria eradication to malaria control, in those
countries where eradication has proved to be difficult
for technical or other reasons, it has been recognized
that training or re-training of all personnel in the
principles and practice of malaria control is of ut-
most importance. The Executive Board of WHO stressed
at its January, 1976 session (EB 57/19) that "most of
the antimalaria programs are actually facing great
difficulties in replacing and recruiting technically
qualified personnel".

The new situation demands personnel possessing tech-
nical and managerial competence as great as if not
greater than that needed for malaria eradication. The
key point is that the technigues are different, and
managerial responsibility, including the responsibility
for making decisions, extends much farther down the
chain of command. It is no longer enough to have such
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competence at the top of a vertical structure.

Courses leading to a post-graduate diploma were pro-
moted during the past 5 years in Teheran and in Mexico
City; othexr courses, seminars and workshops were or-
ganized by WHO and national governments. Among the
national malaria training centers, those in Indie,
Venezuela, Thailand and the Philippines continued
their activities. However, the absence of an interna-
tional training center of the caliber of the former
center in Manila is increasingly felt. ©National gov-
ernments as well as WHO find increasingly that they
are unable to locate enough professionals qualified
to manage and operate malaria control programs. This
is particularly detrimental to those developing
countries where malaria eradication has been converted
to malaria control, since the latter involves broader
understanding of epidemiological principles and
application of many-sided technical methods for re-
duction of malaria transmission.

This implies, inter alia, that increased laboratory
training and equipment will be needed, or the epidem~
iological work will not be done effectively. At the
same time, the epidemiological training will have to
be broader than the training typical of eradication
programs. In the context of the present requirements,
specialist training in this field should provide both
theoretical and practical knowledge of control of
malaria and other vector-borne diseases. Only in
this way will the professional who completes the course
of training obtain a status that should secure his
long-term career in the public health service of his
own country or an international agency.

The training of such a specialist should also be
directed towards the development of his skills as
motivator and teacher in order to provide the national
governments with individuals capable of conducting
appropriate courses for technicians and auxiliary
public health personnel.

The problem of the technical level of existing nation-
al training establishments for intermediate personnel
deserves special mention. Some of these establish-
ments, even when glorified by the name of institutes,
are less than satisfactory, often because of the
quality of training available. For the most part,
country-level training is still keyed to the unidirec-
tional techniques of malaria eradicition, an over-
simplified approach to the problem which, in the
words of a senior WHO official, "assigned responsi-
bility for malaria to DDT and spared its practitioners
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the need to think." Wwhile this overstates the case,

it is true that malaria eradication exploited a

single approach, applied uniformly throughout a
country and, indeed, in all countries where malaria

is found. Malaria control calls for a range of skllls,
adjusted to the local situation in each case, requir-
ing broader training and, in particular, organlzatlonal
skills. Regional tralnlng centers are required for
those who will plan, organize, and direct national
malaria control programs, or who will provide train-
ing to the personnel within their country who will
execute programs in the field.

The need for improved regional training (and for necw
training methodology) was acknowledged and in fact
emphasized by every expert -- country malaria program
leaders; WHO officials in CGeneva, in the regional
offices and in the countries visited; AID officials
in Washington and in the field -- with whom the Study
Group discussed the topic. As to the techniques

for providing such training, there were differcnces
of opinion, ranging from the reestablishment of an
international or regional training center (or centers)
to the upgrading of all national centers to the
point where the need for international (regional)
training could be met by seminars conducted by WHO
and combined with on-going programs of research.

The separation of training and research was favored

by one official; some officials consulted felt that

ad hoc seminars and case studies based on adequately
prepared epidemiological research and keyed to the
kinds of circumstances found in particular areas

would provide an alternative to a more formal training
course at an internatioral or regional centvr. The
large majority, however, supported the view that train-
ing in malaria control should be linked to operational
research; that an international or regional center is
required for those who will plan, organize and direct
national malaria control programs, or who will conduct
courses of instruction in national training centers);
and that the seminar approach, as a supplement to

but not as a substitute for an international or
regional center, has validity if presented to officials
already trained in the several disciplines of malaria
control.

Without exception, experts consulted held that national
malaria training centers require the stimulus of
external technical inputs. Their improvement would
be greatly accelerated by the existence of an interna-
tional oxr regional center, and the immediacy of the
problem of resurgent malaria emphasizes the need for
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such a center.

The creation of such a center in no way eliminates
the need for in-country technical training. Within
(or available to) each country undertaking a malaria
control program, there is need for a strong training
program to provide competent technical personnel for
the various administrative levels and operational
areas. Existing national training centers need to be
strengthened and curricula reorientated to the needs
of malaria control. There is need for a range of
skills, appropriate for the local situation; among
the subjects to be taught should be entomology,
including anti-larval measures and source reduction;
serology, immunology, drug resistance znd ecology.
In no country in Asia did the Study Group find
national training which covered these elements.
Country-level training is still keyed to the
unidirectional techniques of malariec eradication
through the use of residual spray.

In countries which receive material support from AID,
provision should be made for allocation of AID re-
sources to be used for improvement of training
facilities, to the extent that the host government is
unable to provide training appropriate to the demands
of the program. The need is not necessarily, or
even customarily, for construction of buildings;
rather, the key requirements are technical and finan-
cial. Where possible, WHO should precvide resident
foreign expertise; local colleges and universities
should be drawn upon where they possess the essential
skills; but the training should be pragmatic rather
than theoretical, stressing the management of resources
and the decision process.

Recommendations

Many countries where malaria continues to be an
important public health problem are now and will for
the indefinite future be in need of experienced staff
for their antimalaria programs. With the change of
strategy from malaria eradication to a broader concept
of malaria control, increased training of specialicst
and intermediate staff in the practice of control of
malaria and other vector-borne diseases has become
imperative. The success of malaria control efforts
depends largely on the availability of trained
technical personnel of all grades; AID's investment
in support of national malaria control programs is
endangered to the extent that technical personnel

are improperly or inadequately trained to carry out
programs, however well planned.
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In view of this the Study Group recommends:

(a) That an International Training Center for Con-
trol of Malaria and other Vector-borne Diseases,
for training of professionals in advanced and
intermediate practice of control of these
communicable diseases, be set up with AID
initiative and with substantial AID financial
contribution and technical assistance. Partici-
pation of other agencies and covernments should
be sought and enccuraged.

(b} That speedy action be taken with regard to the
implementation of this recommendation and decision
on the best site for it,l/taking into account the
views of WHO.

(c) That national training institutions in control of
malaria and vector-borne diseases, already
functioning in most countries where malaria con-
trol programs are supported by AID, should receive
technical and financial assistance from AID when-—
ever this is reqarded as important to the success
of the relevant programs.

l/ The problem of location of the future center has

~  been discussed at the meetings of the Study Group
but no definite conclusion has emerged. The NICD
in New Delhi, the MRI in Kuala Lumpur and the for-
mexr METC in Manila were considered; Bangkok, from
the standpoint of location and readily accessible
examples of virtually all of the problems of high
incidence and vector and parasite resistance, is
also a possibility. In the absence of detailed
inforfation, no suggestion as to the preferred site
has €emerged.
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IX

RESEARCH NEEDS AND PRIORITIES

Requirements for Research in Support of Malaria
Qontrol

Many of the critical elements of a successful
malaria control program depend upon appropriate
analysis of scientific information and acquisition
of new information when the existing data prove
inadequate. A broad base of information, often
area-specific, is required. Success or failure of
control may depend on the malariologic data
available when strategic or tactical decisions are
made. A research element is therefore an absolute
necessity for a successful program. Selection of
appropriate methodology to be employed from among
presently available methods requires area-specific
data in epidemiology of malaria, vector biology,
vector taxonomy, insecticide susceptibility of
vectors and drug susceptibility of the parasite,
as well as social and ecconomic data. Where such
information is lacking or outdated, poor choices
of methodology are inevitable.

Development of new control technology must keep
ahead of the capacity of vectors and the parasite
to acapt to control pressures. Since present
programs are heavily dependent on insecticides

and drugs, there is a major requirement for

applied and developmental research and field trials.

O0f equal and perhaps more impertance in the long
term is research on new control methodology. There
are clear requirements for research at all levels,
from basic research to field assessment of new
approaches to improve control efforts.

A comprehensive analysis of basic research require-
ments relating to all aspects of malariology is
beyond the sccpe of this report. It must bke
stated, however, that basic research relating to
both parasites and vectors will provide the data
for future advances in cencepts of malaria control.
The following listing, not necessarily all~inclu-
sive, sets forth the areas of research in which
AID must maintain an interest; many, however, are
beyond AID's capacity to conduct or support.
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1. Research Related to Malaria Control
Epidemiology -
Improved surveillance and diagnostic technology
Methodology for stratification; parameters,
criteria

Entomology

Vector biology/behavior
Vector taxonomy
Insecticide resistance

Insecticides
Development
Application techniques
Field assessment

Biolecgical Control
Genetics

Sterile male techniques
Larvivorous Fish
Insect Pathogens

Insect Hormones

Chemotherapy/chemoprophylaxis
Synthesis and screening

Drug development

Drug resistance

Therapeutic and prophylactic trials
Field assessment

Immunology
Immunologic mechanisms
Experiemtnal vaccines

This report will deal with research areas in the
context of direct relevance to control programs.

Requirements are recognized at several levels:

(a) goal- or problem-oriented basic research

(b) applied/developmental research

(¢) field assessment and demonstration

Field assessment, pilot projects and demonstration

are clearly the responsibility of the agency supporting
operational programs and indeed are an essential

intrinsic part of an operational program. Field re-
search would include, but would not be limited to:
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(1) Study of the epidemiology of malaria by the
identification of the variables having an
effect on a malaria situation, and the quanti-
fication of their wvalue.

(2) studies of ecologic changes relating to malaria
resulting from development projects -- dams,
irrigation schemes, resettlement, etc.

(3) Assessment of the effects of various antimalaria
measures through relatively small-scale field ex-
periments, using insecticicdes, larvicides, larvi-
vorous fish or other biological controls, drugs,
etc., either singly or in combination, and with
different methods of application and timing.

(4) studies of improved surveillance methodology.

(5) Ecological studies on the change in the malaria
situation that may be brought akout through
feasible, non-detrimental modification of the
environment, and the costs of environmental
modification by various techriques.

.

(6) Studies of immunological changes in a population
subjected to the stimulus of malaria itself.

All such studies require base-line data from which to
measure the changing pattern of the disease under the
impact of intervention measures; should be conducted
over periods of time sufficiently long to include all
expected seasonal variations; and should record the
habits and attitudes of the study population (not to
mention migration) which might affect the malaria
situation.

WHO has requested its several regional offices to sub-
mit lists and descriptions of field research efforts
of the past five years, current activities and proposals
for future field research, for exzamination by an
expert panel. WHO will then seek to elicit support
for appropriate research. The ultimate purpose is to
identify a strategy for malaria control: the identi-
fication of the measure or combination of measures
which had proved successful in & particular malariolo-
gical situation (climate, vector, endemicity, degree
of afforestation, land use, etc), to be applied to
similar situations elsewhere. The concept, termed
"stratification" by WHO, recognizes that even within

a single country, different mariological situations
will call for differing responses, but that patterns
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of response may prove applicable in similar situa-
tions in different countries, and that a sharing

of research results can be bereficial to all. The
"strategy" is to adapt proven techniques of activity
and operation to a particular country (or area within
a country) and to the resources available.

In the areas of applied research and especially basic
research, the responsibilities of the operating agency
are less clear, and careful czelection of activities
warranting support and coordination with other agencies
is essential. It is appropriate for AID to support
applied research in areas where a direct impact on
control is obvious, e.g., vector biology, and where

no research effort exists. Support of such research
through international organizations (WHO, PAHO) is
appropriate.

B. Chemotherapy and Chemoproplylaxis

Drug resistance of P. falciparum, already a severe
problem in the Southeast Asia and Western Pacific
regions, can be expected to increase both in
geographic distribution and spectrum of drug
resistance. Several factcrs related to present
and planned control programs will tend to exacerbate
the existing problem. Since control will not be
complete, treatment of cases will put continuous
drug pressure on the parasite. Further, in some
areas cheroprophylaxis and/or chemotherapy may

be the sole method emploved to control malaria,
with resultant long-term continuous drug pressure
on a parasite which is highlyadaptable and capable
of developing drug resistance. Drug usage re-
sulting from private purchase and government
distribution has greatly increased in the past
decade and will continue to increase, especially
where control programs receive outside support.
Wide-spread use of pyrimethamine-sulfonamide
combinations for treatment of bacterial infections
in malarious areas will inadvertently add to the
drug pressure problem. In Thailand the present
very extensive use of Fansidar for treatment of
chloroquine-resistant malaria may cause early
emergence of pyrimethamine-sulfa resistance.

In addition to the resistance problems, all
existing drugs have deficiencies; most are
unacceptable or marginally acceptable for long-
term prophylaxis because of side effects; others
stimulate gametocytemia or have other undesirable
effects.

82



For the above reasons a major continued effort

in drug development research is essential.
Industrially supported drug research programs

will not meet future reguirements. The only major
program in existence which can meet the present
requirements is the U.S. Army Malaria Drug Devel-
opment Program. This program includes chemical
syntheses, screening, biological testing, cliniral
testing and field trials. Since its inception in
1963, over 300,000 compounds have heen tested;
several classes of promising new drugs are in

late development stages; and the drug mefloguine
has been very successful in treatment trials and
prophylactic field trials. Continuation of this
program is essential to successful malaria control
in the future.

Insecticide Development

Section VII, Malaria Control Techniques, sets forth
the Study Group's conclusicn that there is no
adeguate available substitute for residual insecti-
cides in controlling malaria. This conclusion is
made in full knowledge of the fact that the pro-
blem of vector resistance to insecticides continues
to expand and become more serious in the region.

The costs of replacement insecticide vector con-
trols are rising exponentially; there have been
fewer and fewer entrants into the field as research,
development and production costs have risen.

One of the most troubling problems in the develop-
ment of new insecticides has been that of cross-
resistance. Compounds with a chemical structure
analagous to that of other insecticides to which
resistance had already developed have proved to
be shorter in effective life than their predeces-
sors; resistance to one organo-phosphorus com-
pounds appears to create an added potential for
the development of resistance to its analogues.

Attempts to develop biodegradable analogues of
PDT -~ the princiral objection to which is its
longevity ~- have to date proved unsuccessful
for control of DDT-resistant mosquitoes. More-
over, even if a successful DDT analogue were to
be produced, the likelihood of rapid development
of resistance would ke high.

The current picture is serious, and could become
critical: although fenitrothion has proved to be
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of considerable promise in recent trials in East
Africa, there is no (to the knowledge of the Study
Group) new residual insecticide about to become
available, and none is known to be in development.
The need for a safe, effective insecticide for
agricultural as well as for public health use is
obvious. It is apparent that the U.S. Government
may have to subsidize insecticide development as
it becomes too expensive for private producers.

While basic research on insecticides is principal-
ly the responsibility of industry and the Depart-
ment of Agriculture, a strong case could be made
for AID support of developmental research in this
area. The Study Group believes that it is
appropriate for AID to evaluate new insecticides
for malaria control purposes, but is not assured
that the insecticide research and development
program of the Department of Agriculture is fully
adequate to satisfy AID requirements.

Malaria Immunology and Vaccine Research

Research on nmalaria immunology and parasitology
has in recent years progressed to the point where
goal-directed research on vaccines is a worthwhile
long-term endeavor. The feasibility of inducing
protective immunity has been established in
several model systems (including P. falciparum)
and advances in culture techniques offer hope

that immunogenic products can be produced in in
vitro systems. Projecting time-to-goal is not™
vet possible, since many scientific, technical and
practical problems remain to be solved.

Nevertheless, the Study Group is emphatic in
stressing the potential value of a research
effort sufficiently high to enable a lcong-term
commitment as an integral part of long-term
strategy. AID's present program has produced
good value to date for funds expended. Since
the technclogy base(on which the applied aspect
of this research is dependent) is derived from
basic rescarch ronducted by ancther agency
(National Institute of Health, Army, Navy),
interagency ccordination is essential. Field
immunology research and possible future field
trials may best be undertaken through international
health agencies (WHO, PAHO); AID support of such
research is appropriate.
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Recommendations

1.

The Study Group emphasizes the fact that the
intrinsic nature of present malaria control pro-
grams is such that research in support of an
operational program is an absolute necessity for
long term success. The investment in control-
related research should ke commensurate with
the investment in the overall programn.

Recommendation: Not less than 10% of funds
allocated to malaria control should be devoted
to research.

Field assessment of new or improved control tech-
nigues is often needed for short-term improvement
of program effectiveness. Examples of such
projects are trials of irproved insecticides or
application techniques, field trials of available
drugs, evaluation of improved serologic tests for
surveillance.

Recommendation: The Asia Bureau should include
area-specific field assessment projects in the
malaria strategy.

Present control methods are imperfect at best and
the expectancy for long-term usefulness of any
given method is limited because of biologic
adaptation of vectors and parasites. Effective
long-term solutions to the problem of malaria
will therefore depend on successful research
efforts in one or more of three areas; vaccine
research, drug research, vector control research.
Of these, the rost important area for long-tern
support by AID is in research aimed at develop-
ment of an antimalaria vaccine.

Recommendation: Long-tern (5-1C year) support for
basic and applied vaccine research at the present
level, with expectation of increased funding when
research results indicate the fecasibility of
vacclnation for preventing malaria.

Biological control methods range from practical
alternatives to long-term opportunities; from
distribution of larvivorous fish to genetic control
of mosquitces. AID should concentrate its support
of biologic research on those methods which show
early promise.
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Recommendation: AID should support field trials
for assessment of biologic control methods: where

feasibility appears likely.

Insecticides will for the foreseable future
continue to be required for malaria control. The
need for a safe, effective insecticide for

public health as well as for agricultural use is
apparent. There is no assurance that the basic
research now being conducted by industry and the
Department of Agriculture will meet public health

needs.

Recommendations: Support for field assessment of
nev insecticides is appropriate for AID funding.
Additionally, the Study Group recommends an in-
depth evaluation of the Department of Agriculture's

developrment research program as it relates to AID
requirements, and a reevaluvation of the judgment
that USDA research will to 2 satisfactory degree
focus on the neced for a safe, effective insecti-
cide for malaria control.

Development of new antimalarial drugs must continue,

both to provide effective prophylactic curative

drugs for malaria control and to treat individual
cases. At present the U.S. Army is the principal
agency in the U.S. Government for this research.:

Recommendations: AID should encourage continued
DOD support of drug development research.

Support for field assessment of cevelcped prophy-
Tactic drugs is appropriate *or AID funding.
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EVALUATION

Section IV, Criteria for AID Support for Malaria
control, details the criteria which, in the judgment
of the Study Group, should govern AID's consideration
of assistance to country malaria programs. A key
criterion is the condition that the country's malaria
control plan should prescribe a process of continuing
program evaluation.

Specifically, regular annual or at most biennial
reviews of the operation of every ZID-assisted pro-
gram should be provided for at the very outset of
the program. These reviews should be conducted by
teams consisting of experts in the malaria field,
selected from the professional communities of RID
and other U.S. agencies, WHO, and the cooperating
country, supplemented as appropriate by other outside
expertise. Provision for such external situation
analysis appraisals should be made in the agreements
governing AID assistance. While AID clearly cannot
surrender to outside teams its responsibility for
making program decisions, it must also guard against
foreclosing by too rigid plans and agreement the
acceptance and implementation of such teams' recom-
mendations.

The Study Group is entirely aware of the fact that the
preceding paragraph describes present AID practice

—- at least in the Asian region -- and wishes to
commend that practice. It should most certainly be
continued.

External appraisals are conducted by corbined teams
of senior officials of the national programs and
internationally recognized experts in malaria,
normally supplied by WHO, AID, other U.S. agencies
such as the Center for Disease Control of the U.S.
public Health Service, and individually recruited
specialists (including, on several occasions, members
of the Asia Bureau Malaria Strategy Study Group) .
These appraisals arc based in each case upon on-site
inspection of actual operations in the field, detailed
data review, and comparison of achievements against
targets. They identify shortcomings and reconmend
corrective action. They form a vital part of the
evaluation system which AID has wisely made a precon-
dition of assistance to country ciforts, which VEO
strongly recommends to all countries where its tech-
nicians are stationed, and which the countries
themselves consider to be an imperative element in
their own efforts to convince national leadership
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of the effectiveness (oxr, alternatively, of the
need for added national support) of their antimalaria
programs and their conduct of such programs.

There is, to the knowledge of the Study Group, no
other field in which there exists a comparable system
of systematic, continuous, dispassionate, expert
international appraisal of results achieved, problems
faced and improvements required, conducted for all
countries maintaining a program which deals with a
problem common to all. The evaluation system of
world-wide malaria programs is unique, and warrants
more attention than it has received.

AID's input into these appraisals is a major contri-
bution to national efforts to control malaria; adéi-~
tionally, such participation by AID, in countries
where AID no longer provides financial support to
malaria control efforts, provides a breadth and depth
of knowledge of the world-wide malaria situation which
could be obtained in no other way and a continuing
influence over the content and conduct of malaria
programs beyond the point of direct AID participation
in and support of such efforts. The modest dimensions
of AID's malaria staff in the Bureau of Technical
Assistance, Office of Health, as contrasted with the
major time requirements of the evaluation system,
impose a staggering burden of travel time and time
away from the central office on the part of individual
staff members; the benefits from their participation
in such evaluations is beyond guestion.

In Section IV, Criteria for AXD Support for Malaria
Control, the Study Group identified as a c¢ritical need
a technically qualified AID officer in each country

to whose malaria program AID is providing direct
support. Such an officer can unquestionably monitor
and report day-to-day progress in the conduct of

the program; he should not, however, be AID's member
of the External Appraisal Team which periodically
evaluates performance. The entire principle on which
the External Appraisal Team concept is based -- dispas-
sionate expert international appraisal of results
achieved, problems faced and improvements required

-~ mandates theat the AILD participant may not be
directly involved in the implementation of the program
under evaluaticn. With the kest will in the world,
evaluation is subject to bias if performed by a person
or group which is carrying out a program. Moreover,
it is essential that AID's representative in external
appraisal speak with the authority of long experience
and internationally recognized qualifications which
AID's country-based malaria officers may not in
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every case possess.

Recommendation

The Study Group recommends the expansion of the Malaria
Staff, including the possible establishment of a
position for an experienced, broadly qualified,
Asia-based malaria specialist, to carry at least

the Asian portion of the world-wicde evaluation effort,
to assure sharing of experience ard information among
participants in AID's larcdest effort in support of
malaria control, and to serve as coordinator and
technical backstop for country-lkased malaria officers
in Asia. Being based in 2Asia, he would he.ip conserve
the Agency's increasingly limited operational

travel funds.
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ANNEX 1

FROM MALARIA ERADICATION TO MALARIA CONTROL

(Leonard J. Bruce~Chwatt, Emeritus Professor of Tropical
Hygiene at the University of London and presently with the
Wellcome Museum of Medical Science, participated in both
the first and second colloquia of the Study Group. In
addition to his contributions to the Study Group's report,
Dr. Bruce-Chwatt prepared the following special study on
the genesis of the global malaria eradication effort of
the 1950's and éarly 1960's, the reasons underlying the
conversion of this effort to national programs of malaria
control, the desiderata for successful control, and the
relationship between effective malaria control and success-

ful limitation of population growth).
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Malaria has a major place among the endemic tropical
diseases. It has been estimated that twenty years ago

the annual incidence of the disease was of the order of
250 million cases with 2.5 million people dying of malaria
every year.

Soon after the Second World War, the newly born WHO
recognized that malaria not only killed more people than
any other disease, but also interfered with the develop-
ment of agriculture and growth of industry in the tropics.
The intensive control methods carried out in some western
countries produced excellent results but could not be
easily applied in many tropical areas. The advent of DDT
presented the worid with a new method of interrupting the
transmission of infection by attacking the mosquito vector
during its epidemiologically most important stage when

it feeds on man in his dwellings.

The epidemiological concept of the interruption of malaria
transmission by insecticide spraying is simple. After
taking her blood meal the female andpheline mosquito
generally rests on a nearby indoor surface for several
hours while the blood is digested and the batch of eggs
matures. The female mosquito feeds every 2-3 days and the
malaria parasite, after being ingested with the blood,
requires at least 10-12 days for its full development to
an infective stage. Sprayving all inside wall surfaces of
human dwellings and other domestic shelters with a long-
lasting insecticide like DDT would therefore create
conditions in which a substantial proportion of anophelines
would be killed before they could transmit malaria.

It soon became obvious that the eradication of malaria did
not require the total elimination of all the vectors, and
several examples of successful campaigns (Italy, Cyprus,
Greece, Guyana, Puerto Rico, and Venezuela) were most
impressive. It appeared that the widespread use of DDT
and other residual insecticides for indoor spraying was
the most reliable, feasible, and economical method for
the interruption of transmission (the attack phase),
especially in rural areas. In the next phase of the
eradication programn (the consolidation phase) the
remaining foci of infection could be detected by proper
surveillance and eliminated by distribution of anti-
malarial drugs and local application of insecticides.

The eradication program has been defined as an operation
aimed at stopping the transmission of malaria and eliminating
the reservoir of infected cases in a campaign limited in
time and carried to such a degree of perfection that, when
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it comes to an end, there is no resumption of transmission.

This simplified description of the principle of malaria
eradication gives no idea of the operational complexity
of a large-scale program. Few other public health
endeavors need such careful planning, efficient admini-
stration, adequate financing, and detailed evaluation.

The world-wide program of malaria eradication was
formally endorsed by the Fighth World Healith Assembly in
1955 and in 1957 the WHO took over the coordinating
activities and the provision of technical assistance.

The concept of malaria eradication was accepted by all
the member governments of WEO. Previous control programs
were converted to eradication procgrams and eradication
programs were initiated in all malarious cocuntries in
the Americas and Europe, and in the majority of countries
in Asia and Oceania. But only pilot projects were
attempted in Africa.

What is the situation today after 22 years? According

to the latest reports for 1975 malaria has been eliminated
from the whole of Furope, most of the Asian part of the
USSR, several countries of the Near Fast, most of Morth
America including the whole of the USA, most of the
Caribbean, large areas of the northern and scuthern
portions of South America, Australia, Japan, Singapore,
Korea, and Taiwan. There is little official information
about China, but it seems that malaria has been virtually
eliminated from most of that country. An assessment of
progress during the past two decades (in terms of popula-
tion protected) shows that malaria eradicatior has been
achieved or was in operation in akout £0 per cent of
originally malarious areas. The remaining twenty percent
of the unfinished task represents most of the developing
world.

Progress of Anti-malaria Programs Between 1957 and 1975

Population (million)
Location 1957 1975
Areas of the world with anti-
malaria programs in various

phases 789 1672
Areas without anti-malaria
programs 421

J

All previous and present
malarious areas 1210
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" These overall results are of great interest; they
justify the original concept and yet show that under
some conditions it cannot bhe pursued to a successful
conclusion.

In Africar countries south of the Sahara malaria is
responsible for about ten percent of annual deaths of
infants and children below the age of fourteen years.
These estimates of mortality and morbidity are no more
than informed guesses, because of the well known short-
comings of statistical data in that part of the world.
The most striking feature of the disease in tropical
Africa is its high endemicity with hardly any seasonal
or annual changes; thus, the individual is infected

at an early age and is subjected to repeated infections
throughout his life. The toll of African malaria falls
mainly on the very young, and those who survive gradually
develop an increasing immunity. This means that
spectacular epidemic outbreaks are usually absent, but
the disease kills rmany infantsz and young children, and
contributes in a large measure to the vicious circle

of disease and poverty.

Various malaria-control activities, especially the
distribution of drugs for prevention and treatment of
infection, are being carried out in urban and some
rural areas but the overall situation has not greatly
improved in tropical Africa. On the other hand, one
should point out that in northern and southern Africa
malaria is either absent or definitely on the retreat,
while its eradication has recently been accomplished
in Mauritius and Feunion.

In other parts of the world the situation varies between
a slow but steady fall in the incidence of ralaria and

a virtual absence of any change. Fowever, in several
countries there is evidence of resurgence of malaria and
this is causing much concern. Among these countries one
should mention Pakistan and Bangladesh, many parts of
South-East Asia, Indonesia, Sri Lanka (Ceylon), and the
states of Gujarat, Maharashtra, Mahdya Pradesh, and
Rajasthan in India.

Since India's malaria eradication program is by far the
largest in the world, its recent appraisal is of particular
interest. During the period 1962-1976, the annual number

of reported cases of malaria rose from 60,000 to 5.8 million
(actual incidence is estimated as high as 15-25 million)

and the constant increase of the incidence is disquieting.
In areas of the country inhabited.by nearly twenty percent
of the population the feasibility of eradication is -
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doubtful under present administrative and economic
conditions.

Although the overall costs of successful antimalaria
activities in India are extremely low, averaging ten
U.S. cents per person per year, the total amount of
money available for this public health program is
manifestly insufficient when spread over a population
of over 600 million.

The present resurgence of malaria indicates how far
we are from the conquest of this disease; it also
emphasizes the role of malaria as one of the many
factors at the core of the great issue of socioecono-
mic development of tropical countries.

There is no denying that, in spite of the great
achievements of glokal program, a large reservoir of
endemic malaria remains over most of the tropics.

The problems as seen in tropical Africa and Asia
explain why the eradication of malaria from the whole
of those continents is now considered unlikely as
long as tasic health services are gualitatively and
quantitatively inadequate.

One of the consequences is the increasing concern
with malaria as one of the tropical diseases now
frequently seen in Europe, the USA, and other parts
of the temperate world. The constanpl) rising

speed and volume of international ‘travel and the
lure of exotic holidays at a moderate cost have
created new conditions for massive importation of
communicable disease into countries where these
infections were unknown or from which they had grad-
ually disappeared with the advance of public health.

The reasons for the present lack of progress and
possible further reverses of the global malaria eradi-
cation program are complex. Technical obstacles such
as the exophilic habits of some anopheline spec1es,
resistance of malaria vectors to insecticides, resis-
tance of plasmodia to anti-malarial drugs, inaccessi-
bility of outlying groups of houses, the primitive
structure of dwellings, are of undoubted importance.

More realistic assessment of the difficulties that have
stopped the striking advance of global malaria eradica-
tion recognlzes the importance of administrative, socio-
economic, financial, and polltlcal difficulties. These
affect the problem of improving health in countries
which have inadequate basic health services and are
short of trained manpower.
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A re-examination of the global strategy of malaria
eradication was recommended by the 20th and 21st
World Health Assemblies. Special studies on the
socioeconomic impact of malaria, the relationship

of malaria eradication programs to national health
planning, and the technical or other aspects of
malaria eradication activities have been carried out
during the past few years and their results vere
presented to the 22nd World Health Assembly in 1969.

The main conclusions of this report stress that
malaria eradication should remain the final goal; a
long-term investment because of its overall impact
on health and its socioeconomic benefits.

Vherever malaria eradication programs have good
prospects they should be pursued with vigor towards
their defined goal. 1In countries where eradication
does not appear to be feasible because of the
inadequacy of financial resources, manpower require-
ments, or basic health services, malaria control
operations may form a transitional stage toward the
future launching of an eradication program.

Within the general agreement on the urgency of

better malaria control three needs emerge: the
improvement of basic health services, research into
control techniques, and a reduction in the birth rate
to balance the reduction in the death rate.

The expansion of health services is limited by the
supply of trained manpower,; especially in rural areas
where the needs are immense. It is here that the role
of medical auxiliaries is of growing importance and
much more nust be done to increase their numbers as
well as their skills and responsibilities.

Our technical means of contrclling, let alone eradicating
malaria from many endemic areas of the world are
inadequate. A concentrated research effort may find new
ways to attack the malaria parasite and its vector. Fields
in which research is felt to be particularly important
include the improvement of immunological surveillance
techniques, study of the behavior of mosquito vectors

and their resistance to insecticides, better and more
acceptable insecticides, and the development of new
antimalarial drugs.
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Much has been said and written about the possibility of a
prospective malaria vaccine, but the present experimental
results, however encouraging, show the practical difficulties
of this method. It seems that synthetic antimalarial drugs
will be our most reliable weapon for many years. Neverthe-
less, research in the feasibility of a malaria vaccine

should be stimulated and supported. The imaginative and
generous assistance provided in this respect by AID is

timely and commendable.

The place of chemotherapy in malaria eradication depends on
both the local epidemiology of the disease and operational
facilities. The use of drugs for large-scale treatment is
difficult since all those in use at present are rapidly
excreted and have to be administered very frequently to be
effective. Another handicap is the appearance of drug
resistance due to the modified response of the parasite to
the chemical compound. Such instances of resistance have
been reported in various parts of the world.

The research program of the Walter Reed Army Institute for
Medical Research has discovered some 12 groups of new com-
pounds (out of over 300,000 examined) that represent poten-
tially new and valuable antimalarials. This splendid

effort should be further carried through by testing some of
the new compounds in the field, providing that their toxicity
has been fully investigated and that their use in humans
present no undue hazards.

On a world scale the health gains of malaria eradication
are immense; this can be judged from the fact that the 1950
annual malaria morbidity rate of well over 250 million has
now declined to about 100 million clinical reported cases.
The corresponding mortality rate has decreased from 2.5
million in less than one million per annum. Over the past
decade the probable reduction of mertality attributed direc-
tly to malaria amounted about 15 million; with the
approximately 35 million lives saved through the reduced
impact of other diseases or malnutrition wvhich are normally
aggravated by malaria, the total reduction of mortality
resulting from antimalaria programs amounted to some 50
million. This should be seen in the proper perspective of
the ¢general demographic trend as the world population in-
creased during the period by about 500 million!

The impact of any large-scale control of an enderic disease
is bound to lower the amount of sickness and death and

thus increase the population pressure wherever a high repro-
ductive potential exists.
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If the ideal aim of community medicine 1S tO Keep an
ecological balance between human society and its
environment, the drastic reduction of sickness and
death should be counter-balanced by a corresponding
reduction of the birth rate. Deliberate limitation

of a family is alien policy to most of the developing
covntries, ecpecially those where the fearful mortality
rates for infants and children indicate the burden of
sickness carried by the young and are closely related
to socioeconomic conditions.

A family needs to feel certain of survival before it
gives some thought to limiting its size. Only when
the protection of the health of the mother anc child
Yemoves the instinctive fear of premature death will
Yestrictive measures on procreation be accepted.

In considering the relationship of the population to
the available resources it would be unwise to think
only of food procduction as the most serious petential
shortage. The size of the population must also be
related to the availability of social services,
investment policy, industrial development, and conser-
vation of the natural environment and the resources

of land.

The pursuit of a well defined campaign against one
specific disease may often provide an effective lever
for economic progress if it lifts from the community

a heavy burden of sickness. But this should be re-
garded as part of the general process of orderly growth
of national héalth deterinined by existing priodrities.

Today's problems of malaria control, let alone those
of eradication, are part of the unsolved dilemma of
the developing world. The current economic upheavals,
which are a result of the energy crisis, may aggravate
the situation, but wealthier countries must fully
realize the future danger of a divided world and
accept the obligation of providing adequate technical
and financial cssistance to bridge the present gulfs.

In this respect the farseeing, imaginative and whole-
hearted effort of the United States cf Rmerica deserves
admiration and should be better known throughout the

world.
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A

ECONOMIC ANALYSIS - SRI LANKA

PROJECT FCOMDMIC AIALYSIS

Sunmary_and Conclusions -/

This economic analysis appraises a malaria control project in
Sri Lanka in teris of whether the project is worthwhile from
an economic standpoint.

Malaria has always been a major health preblem in Svi Lanka and

the disecase i< hiahly endemic in the dry zone which constitutes
about three fifths of the country and centains over 65 percent

of its population. An increase from the previous year of over

200 percenl of malaria cases detected and treated in 1975 seews

to indicate thal wilhout the constraints irpncscd by the project,

the annual parasite incidence (APT) will veach an average of 425
per thousand (comparable to thal which existed frem 19371 to 1947).
The project will prevent 28.9 million malaria cases and enable

the economny to save U.S. $40.0 wmillion equivalent from 1977 to 1987.

Project cconcriic costs are estimated at U.S. $20.0 million equi-
valent, excluding duties on import items (which -re transfer pay-
ments), and cstimated at a shadow exchange rate of U.S. $1.00 =
Re 20,

The project will produce substantial dirvect and indivect benefits.
This analysis has quantificd only those cxpenditurces and losses
avoided Lhat can be valued in money terms. The avoided expenditures
and Tosses dursing the five vear project are as followe: U.S. §27.5
million equivalent in medicel trectrent: VLS $4.3 million equivalent
in malaria druass U.S0 S7.07 willion equivalent in loss of carnings;
ant 1LS, SO4 pitlion equivalenl in the value of food irports (rice)
required to satisfy excess caloric intake. Current estimates indicate
that the ecconoric rate of return on aliternative investments Nes
somewhere between 8 percent and 22 percent; we nave estimated it at
15 percent.

The project was subjected to three of the most commonly used primary
tests of value, The berefit-cost ratio is 1.8 indicating that the
trodect is acceptable in tevis of qenervating berefits in the excess
of cost (i.¢.. for cvery ST spent on naleria control the project will
yield $1.50 »n aenefits),  The net present wortn is U.S.0 S11.2 million
when discountad with an opportunity cost of canital ¢f 15 percent
oo ST eidtion i benetits will be geaerrated over the useful
Fite of Lo nrainct afcor all economic costs are covered, including
the opporctanity cont o capital)., Fineily, the interma] rate of
roturn Lootee tondoct b woll over 50 percent which corpaces very
favorably to the averane 15 percent rate of return accruing to
alternalive irvestments.

A/ Sunperting tables to be found on Annex.
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Since accurale projections in estiwaling costs, ond especially
bencfits, in healtis projects is consideiably difricult, seve o]
sepn~itivity analyses were conducled in order to deteriine the
cconomic profitabiliiy of this project untor changed circumsiances

If the price of the inpuis were cilher underesidieted or would incur
a 30 perceat increase during the Hife of the prejoct, the dinternal
econoic roturn would Uil be over L0 percent.

Assuming Ut eithor oo bhenel 165 wove ovcroatinaied by 40 pervcent
(1.e., <o overcesLimted by 40 porcent the nusbhoer of caces that

will occur in the absence of the project) oo that the projected
Tosses avoided would be 40 percent Tess {han enpected, tie
internal ccoronic retuin veold be approxinately 20 poroont,

If the project wore to be foced at the same tise willh a 30 percent
cost overran and a 20 percent decveane of henefits, Uie internal
economiic velurn would be approximatoly 32 porcont.

The Taol sensitivity onslysis shows that i1 th cosi oi Lhe injputs
were Lo dncrease by 16 percent and uhe bens? Tus wore roduced by

4G, cvceent, ihe chances of which ove regiio nte, the rotuen would
be slighily Tess Lhnn ihe opporitunity cost o’ capital of 15 percent,
Thus, it i teporioal o cote tnal the sensiiivit s oastosas reveals
the project ta be very sensitive on the henc it side.  nat is, the
project is socially beaeficial provided the benofite 0 0o over
00 percent of Lhe nuaber of people e projo.sod
On the bosia of th o ooonomic antlysia, the praiscl 16 suitable
for AID toens to the GSL totating Uy, Si2.0 wiliion,

Methodology

airperison of what the

The csswrco of Lhis cconoinic anslysis is the ¢
iineul the prowwcl el
r

i

coonory's extondituees and Tosses woudd be wi
vhatl they we 1d be with the project. The di
minus the proeject cos’s, cnables us Lo identid
as a vesult of the malaria contrel progran.

Tierence holyern the WO,

4 the bono‘nts derived

Because wo hove Telt Lhad, as in wost develanicoscounlyries, in
Sri Lanva tiae oflicial exchange rate understates the scarcity vaiue
of foreran evchange, the evidence being the existence ¢f a market

wheve foveign exchange 1o being puveln ed at prices that are substant.ally

n

above the official vate (betweon Rs 20 end F5 30 per U5, $1.00), we
have deicomined the cquilibrive rate te be U0, $1.00 = Rs 20,



The monetary expressions are all at domestic market prices since
we have not found significant subsidies or adriinistrative price
controls which would require the use of shadow prices for domestic
conmodities, R

The valuos ¢f costs and bepefits have been divided by years during
the Tife of the project (5 years) and appropriately discounted over
time to yield present values.

The discount rate selected is 15 percent which is the marginal
opportunity rate of retwn to agriculture. ‘

Project Cost [stimates

ATl the resources, both physical and human, that wil) go into
the constiruction and operation of this project have been identified
and quantified.

Project cost estimates are based on current costs but include phvsical
and price contingenzies of 156 percent for canital items, 10 percent
for equiprient and spares, 3 percent for utilities, postage and rent,
13 percent for insectlicides and arugs, and & percent for AMC staff
salarics, wagos, travel and training.  The total economic cost of

the project is estimated at Rs 407 willion (.S, $20 million).

Tables 1, 2, 3 and 4 on Annex sumearize the project costs in local
currency ena foreign exchange.

Falaria Cases Projection
The data used to estimate the nusher of mataria cases that can be
expected from 1977 to 1981 without @ ralaria control project, and
the nuinber of cases expected and avoided as a result of the project.
was obtained from AMC (refer to Tables & and 6 on Annex).

Tables 7 and & on Annex disaggregate the rxpocted cases by the iype
of medicel treatment required and type of malaria.

Cosls Withuut the Project

In an economy where the annual per- capita qrowth rate is 1.75
percenl, the average per capita invome level is around U.S. 5120,
vhore food diports ave 645 percent of total ivports and where the
government is slrongly committed to provide free medical services
Lo ol the people, the negative economic imnact of widespread
malarice is pervasive.

~1



In the absence of a malaria control project the economy will be
faced with additional ennual expenditures of U.S. $7.0 million
for medical treatment, V.S, $2.0 million for druns dvoort, ULS.
$0.7 million for additicnal food dmports and the ggricultural
population in the malariows zone will Tose an averagio of ULS,
$1.0 million per year dn carninas.  Ihe ellezation of economic
resources Lo pellicte these and olhor effects can only hinder
the development process of Lhe couniry.

The projecled coporeir ey to be dncurred withont the project in
medical Lreatment and diugs imports ace prosonted on Tabies 9
thiough 15 on Arnex.  Decause even with the proiect 1% caneot be
expecled that no walavie cases will occur daring the Tite of the
projoct, we have alwo e timated the coste incn-ed by the economy
in Ltreating thote caros,

Ae additional costl to the econowy is representet by the loss of
cavnings of agricuitural vorkers as @ result of molaria (see Table
16 on Annex). Tt should be emphasized that dn s projoctions we
have not dincludod the 1o of carnings of the = v ¢r the parent
Tooking after the 110 peraon,

The procedure used Lo estimate the Toss of earnings of wuployed
agricultural workers afvocted by wat ric s presented in the nest
table.  The proje. tions were eatimated oo the basis that in 1976

the population of Sri Lanla was 14 million »ith an avorage annual
increase of 1.8 percent pov annum, Forty nevcent of the populabion

is between 15 awd G0 yeors old and in 1970 wnzy corpiced 5.6 willion
people.  Scvenly percent of the Tabor Terce i engaged in coeicultured
activities and in 1976 the cuaplayable Yoo Tecce o U sector was
3.9 milion peopte,

AMihough it is difricult to detevmine the Tovel of employnent in
the agqricultural scctor, we have assumed a raie ol unerployment of
16 percenl in the seclor,  Thus, the estiraze! cainfully en g

mployed
Tabor force in 1976 was 3.3 million. We heve also considered the
fact that every year 107 thousand people cntes the lebor force and
70 percent sech erployrent in the agriculou-al sector,
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Malaria Luploy-  Employed  Gainfully Employed Ag.
Total Zone able Ag. Agric, Employed Ag.  Labor Force
Popu-  Popu- 1 Labar Labor? Labor Force Atfected
Year lation lation Torce — Force Malaria Zone by Malaria

1977  14.3 9.1 3.9 3.3 2.2 1.0
1978  14.5 9.3 4.0 3.4 2.2 1.1
1979 14.8 9.4 4.1 3.5 2.3 1.1
1980 14.9 9.7 4.2 3.5 2.3 1.1
1921 15,2 9.9 4.3 3.6 2.3 1.2
Tover 65 percent of the population lives in high malaria risk zone.

2Fighty-four percent of the agricultural labor force are gainfully
employed.

e assumn that only 50 percent of those gainfully euployed will
suffer malaria in the absence of the project.

Although the total dincome (mmey wages and in-kind) of an agricultural
worker is over R 10 per - -0 day, we have considored only that portion
of his income expressed in moncy wages which on the wverage equals Rs 5
per day with an average annual increase of & prroont.

Individaals who suffer from any febrile disoase have exeons caloric
recuirercnts, In melaria the excoess celoric intabe required daily ds

407 kito calories o0 100 orems of carbobyd ates for an avorage of 5 days.
Because the Cnl de especially coucernod with irproving the nutriticonal
standara of the people, and those most 1ikely “o <uffer maleoria are food
producsrs, 11 is safo to assunas that the oxcess caeloric requivanent will
require addilional food feporis.  Table 1/ on Annes provides the prejected
Tosses a5 a result of this additional consuention,

Benefits

Tha proiect's direct gross benefils are Lhe expenditures avoided in medical
treatmert and drugs fmports, and the losses avoided as a result of the
faraer" lous of saenings and the additional vood inports avoided as a
r-suit 6 cxcess calovic rvequirement .,

To arvive at the nel benelits we have subtracted from the gross benefits
the cosis dncurrad in Lhe consiruction and oseretion of the project and
the exrenditures and Josses due to malaria during the operation of the
proiram,



Pesides the direct benefits that lend themselves to quantification, we
‘have encountered an equal or greater number of bencfils whose impact
cannot be assessed divectly in econoaic terms. The wmost significant ones
being:

- strengthening of the gencral health delivery system;

- decrease of the incidence of other diseases (malaria reduces
the generol state of an indivicual's health);

- an indirect contribution Lo food production and labor productivity;
and

- creating the needed malavia free envirvonrant in the dry zone where
major irrigation and settiement schemes are in progress,
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2. Current Health Expenditures

A major rcason for the rise in the incidence of malaria
in the mid 1960's and carly 1970's was the wilhdrawal of
Government financial support for the Surveillance Phase of
the proyrem. s the following table indiecates, the Government
has again given priority to malaria control.

Year Prpenditure on Malaria (Rs. 1000's)
1968 11,758  (actual)
1969 21,455  (actual)
1970 15,738 (actual)
1971 14,057 (aictual)
1872 26,018  (ac:oual)
1973 19,192  (actual)
1974 28,467  (aciual)
1975 32,829 {actual)
1976 53,410  (actual)
1977 95,730  (planned)
1978 97,425  (plonned)
1979 96,932z (planned)
1980 78,416  (planncd)
1981 53,497  (planrncad)

Tt is alsc important to note the rolative priority
accordd malarvia in the Government's Woultl Scotor budget
where during tie five year project malries contire! activities
will aconunt Tor sbout 20 percent of Lo Covoermnent's resource
allocation Lk‘ the sector.  This vepic . ols on cxbreme Zias
to walaria given the fact that the Govovnimont bufoni supportis
an citinated 80 percent of couniry wilo cupesdiivre s for
western type clinical and public he noseryices and about
95 percent if only rural arcas arc

The following toble details Govermmeon: health expendi-
tures in Sri Lanka for the yoars 1974-1676. Supoort for
malari: control will abmos! double during it firvsl three
years of the intensive spraying progran, vemoin relatively
high through the Surveillance Phoss znd decline somewhat after
interration,
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Government of Sri Lanka lealth Sector Expenditures, 1974-1976 (Rs.)

o’
2
~J
>
ped
\0
~J
wn

-
0
~
Lo

4,176,205 4,095,960 4
7,516,208 9,762,770 g
3,451,338 7,817,980 4
20,144,451 21,015,760 5

[S1 B ¥ |
W L) I

~f
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39,402,C45 44,019,100 52,755,306
acia 60,886,837 56,933,833 7,165,

o i 38,209,874 44,429,632 50,587,605

1 hera 18,578,352 21,570,093 21,073,160

i c1 D 12,049,322 12,804,957 13,180,145

et} atio 20,400,700 21,277,410 26,270,580

! Laboraior 8,260,220 9,004,07C 10,245,289

tational 2,100,872 2,107,550 2,241,890

- Mo inte 1,201,870 1,505,850 2,385,490

r Quality 123,260 158,45¢C 27,170

o Liedica L 2,%27,300 2,737,220 3,066,903

i Assisntance 1,762,777 1,786,777 1,796,777
YA Loci L

~3 203,265,680 223,352 ,9¢7 3,556,616

Community Health Service
> oenTive

Zoeneral Prav ive & Environmental 9,924,290 11,584,090 13,733,732
anitation
Family lLealsh 17,367,991 15,71¢.77¢C 25,006,785
ealzh Bducation 834,841 7.2.330 1,060,580
Sclhool flealths Incliuding Scheool 2,126,196 2,513,81¢ 2,350,020
Dental Health
Cuarantine 594,060 6325,12¢ 712,080
alaria Control 27,536,605 601,230 53,416,100
Filrria Control 2,626,858 237,620 2,097,660
Veoneral Disgases Control 1,124,476 0C2,300 2,251,300
Subtotal 62,205,247 ocb,5%90 81,028,237
Total Recurrent 227,615,378 60,287 352,5°E8,8CC
Capgital 16,003,501 511,220 23,181,797
Total 354,710,969 331,074,647 115,634,557




Table 1

MALARIA CONTROL PRAJECT - FINANCIAL COSTS SIMMARY

(Million Sri Lanka Rupees)

1977 1978 1979 1980 1081 Tetal

Capitnl Items and Inputs:

Veohicies 1.376 3.368 4.049 4.049 4,049 16.892

] Snares for Vehicles L495 .252 .252 405 L4953 1.989
L fuel and 04t 1.800 1.399 1.800 1.800 1.350 8.550
3.671 5.420 6.101 6. 5 5.804 27.451

! Ceontingencies 15% .551 .313 .915 .951 .88 4.114
: Sun-total +.222 6.233 7.016 7.295 6.778 31.545
= Lahorateory Taquinment 1.422 1.422 1.422 1.215 882 6,373
Sprav e Bgnipment L3156 315 L2258 L1135 L0435 1.035

2 O fice Bauipment and Sunplies L270 270 270 L2708 L2770 1.350
o Spares Laboratory and Snraying Tauip, L3060 L3 L360 360 .180 1.620
Toca! Commodities and Bouipnent 1.422 1,422 1.422 1.215 .833 6,369

TLUTES 3.7°8¢ 3.089 3.195 2.203 16,737

Contingencies 107 CYAS RTRS: L3649 318 L2220 1.673
Suh-total 5.108 T.10% G 3,514 2. av] 3. 910

Urilitios anxd Postage NG .378 378 L5360 6 1.854

oent 153 253 .153 .09 . 009 . 0657

U531 . 531 N 459 L4590 2.511

Contingencies 3% 016 .016 .016 .014 .014 .07
Sub-total 547 L5487 . 547 LE73 L4753 2.580

g X3INNY
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Capital Ttems and Innuts:

L
TNSCCT v ides

RTEE
L

e s mn
Contingeneics Loe

Suh-fotrail

Trtal Capital Ttems
and Inruts

{ o3 ~ eyen, ! o .
Omerations o Maintenance:

Sniarics and Wages
—
Frovel

- ALY 5 K .
Locel Traaning

Qe

e

Contingencic
Suhy 1ol

ATD Training

WO Techricinns

Jrat [T
Suh-toti

Toral O H N

TOTAL COST:

[
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o
[aw]
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o

w
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Total

50.457 56.457 35.262 16.5%6 15.390 130.072
2,520 1.800 1.098 L0z L008 5.816
55.977 58.257 50,500 17.298 I5.808 180,833
B SS T.573 4,720 2.248 2,079 24,295
66.644 §64.010 41.086 19.546 18.077 211,185

T3.581 74,958 52.717 30.828 27.81¢ 263.724
22.518 24,7209 27.207 23.6870C 22.176 119.790
1.409 1 1.400 1.400 40n 7.000
Li2n L2061 L263 .261 1.083
LANR L 23,743 78,808 25.351 23.837 127.843
1 .023 2,001 2,706 2.0I¢ 1.6%7 10.227
2T LUR24 i.177 27 . 357 230744 138.070

L0504 L0543 LS54 LN54 .05% L2720
&1 .aea L8972 o972 a7z 4,671
.an0 REX 1.udb 1.926 T 028 AN Nt
20.53067 23.787 32.205 28,285 26.779 143.011
102.448 103,745 84,920 59,212 54,589 406.735
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Table 2

SALARTA CONTROL PROJECT - ECONOMIC CDSTS SUMMARY

(Million Unitod States Doilars)

1977 1978 1979 1980 1981 Total

hG s . .
) Conital Jtams and Inputs:
3]

Vehicles : .069 .168 .20 .202 .202 843

! Spares for Vehicles .025 .013 .013 .025 .025 .101

fuel and 0Gil .0e0 .090 .090 .090 .068 L4428

= e il A

s .184 .271 .305 .317 .295 1.372

o Contingencies 15% .0Z8 041 046 .048 e a7

~h e e e

o Sub-total 212 J312 .351 .365 L339 1.579
~1

Laberatory Lguipment 071 071 071 .061 .044 318

Snraying Eguiement 016 L0160 .011 .007 .002 .052

Office Hquipment and Supplies 014 .014 .014 .014 014 .070

spares Lahoratory and Spraying Fquip. .018 018 .018 .018 .009 .081

Locit Commodities and Equipment 071 .071 .071 .061 .04 .318

.190 .190 .185 .161 .1153 .839

Contingencies 10% .Ci¢ 019 .018 016 L0153 .084

Sub-total L2008 .209 .203 177 L1206 .023

Utilities and Postage .019 .019 019 .018 .018
Rent .008 .008 .008 .005 .005 .034

.027 .027 .027 .023 .023 127
Contingencies 3% .001 .001 .001 .001 .001 .005

Sub-total .028 .028 .028 .024 .024 132



Tabie 2 (Continuoa)

MALARIA CONTROL PROJECT - ECONTM]
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(US $1.09 = Rs 20)

Contingencies 13%

Sub-total

Total Capital Items
zna Inputs

Cperaticons and Maintenance:

Salaries ond Wages

v ~
verv el
atav v

local Training
Contingencies 8%
Sub-total

AID Training
Wiy Technicians
Sub-total

Total O & M

TOTAL COSTS

1.126
070
.000

1.202
L0906

1.298

003
042

.045

1.343

5.122

&9
.

(3]
B WO

et R AN
O Lo

(9]
"a
[N ]

3.748

1679 1930 1981 Total
1.763 .930 765 9.154
.055 .035 .035 .341
1.3:8 1.015 200 9.195
.27%6 .132 104 1.234
2.054 1.147 on4 10.729

1.541

13.186

1.211 1.360 1.184 1.109 - 5.990
070 .070 .070 .070 .350
007 .C13 -013 .013 .602

1.288 1.443 1.2067 1.7192 6.942
.103 L1115 101 .G85 .510

1.381 1.558 1.368 1.287 7.452
003 .G33 .003 .003 015
.045 .049 L0486 .049 .234
.048 .052 .052 .052 .249

1.420 1.339 7.701
2.960 2.730 20.245



Tuble 3

SIMLARY OF BCONOMIC COSTS AND BENEFITS

(Million Sri Lanka Rupces)

Project Costs

Yoar Capital Ttems O & M Costs Gross Costs  Gross Benefits Net Benelits

1977 75.581 26.867 102.448 100. 638 - 1.810
1078 74,958 28.787 103.745 129.350 +  25.605
1979 52,717 32.203 84.920 151.770 +  66.850
1980 30.828 28.383 59.211 194,586 + 135,375
1981 27.819 _26.770 _54.589 225.833 + 171,244
TOTAL 261,903 143.010 404,913 802.177 + 397.264

Table 4

SIMMARY OF ECONOMIC COSTS AND RENEFITS

(Million United States Dollars)
s £1.00 = Rs 20

Project Costs

Year Capital ltomns O § M Costs Gross Costs Gross Benefits Net Benefits

1077 3.779 1.343 5.122 5.032 - .090
1978 3.748 1.439 5.187 6.468 + 1,281
1979 2.636 1.610 1.246 7.589 1+ 3,343
1980 1.541 1.419 2.960 9.729 +  6.769
81 1.3m 1.330 2.730 11.292 + 8,562
TOTAL 13,095 7.150 20,245 40.109 +  19.864

A-2 - 17 cf =7



Table 3

NUMBER OF MALARIA CASES TREATED FROM 1972 TO 19751

Year Indoor Patients Out-Patients lotal Paticnts Percentage Change
1972 49,414 314,211 363,625

1973 065,409 347,010 412,419 13%

1974 121,572 587,029 708,601 71%

1975 90,538 1,345,902 2,251,290 220%

Source: AMC

1

Only detected and treated. Represents about 40 to 50 percent of
actual cuases, '

Table 6
ESTIMATED NU.\H’-T,;& OF MATARTA (CaS™S

WITH AND W [THOUT THE PROJTS n

Number of Cases Number of Cases Number of
Year Without the Project With the Prodece Cases Avoided
1077 6,096,000 1,280,169 4,815,840
1978 6,205,000 744,670 5,460,400
1979 6,317,000 631,700 5,085,300
1980 6,431,000 6,43) 6,424,569
1081 6,547,000 . . 1,310 ' 6,545,090

Source: AMC

1 R
By the end of 1979 it is expected that all active foci of
transmission would cease to exist.



Table 7

ESTIMATED NUMBER OF MALARIA PATIENTS BY TYPE OF TREATMENT REQUIRED

WETHOUT THE PROJECT, 1977 - 1981

(Average APT 1931-1947 = 425/1000)

Year Indoor Patients Qut-Patients ’ __Total

1977 609,600 5,486,400 6,096,000
1078 020,500 5,584,500 6,205,000
1979 631,700 5,685,300 6,317,000
1980 643,100 5,787,900 6,431,000
1081 654,700 5,892,300 | 6,547,000

Source: AMC.
Table 8

ESTIMATED NUMBFR OF INDOOR PATIENTS BY TYPE OF MALARIA

WITHOUT TIE PROJECT, 1977 - 1981

Your Uncomplicated Malaria Cerebral \hlarial
1977 426,720 ' 132,880
1978 434,350 186,150
1974 442,190 189,510
1980 450,170 192,930
1981 458,290 196,410

Source: AMC

1
Thirty percent of indoor cases are caused by cerebral malaria.
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Table 9

———— o st s+t t1se  oen 8 et ot et e s b e S =

ESTIMATED COST OF MEDICAL TREADZNT OF OUIDYIR PATIINTS

WIITEUT PROITCT, 1077 - 108) ]

i e S < - et .

-Total Cost
(Rs million)

DN

Year Nuniber of (Cases Cest per Patient

— e e o — s - ——— 447 bt e 4

1977 5,486,400 Rs 0,58 3,82

197¢ 5,584,500 0.67 3.74]

1979 5,685,300 0,77 4.378
1980 5,787,900 0.89 5,18

1981 5,892,500 1.02 6.010

28,436,400 22,463

1
Ixcluding the cost of drugs.

2

In 1970 the cost of medical trestient of outdoor patients at
medical dnstitutions was Rs 0,30 ner Jav,

We have assumed o one day visit 1o a hospital,

e have al: estinated a 187 increase rer annam of the cost
of medical treatment,

e
H
[y
[
[
o

1Yy

&



3

ih

in
~d

Table 10

ESTIMATED COST OF MEDTCAL TREATMINT OF INDOOR PATTENTS

BY TVPE OF 'LARIN WITHOUT PROJECT, 1977 - 1091
Uncomplicated SMIarial Cerebral \alaria
' Number Cost . ) TQtQIVCogt Nunher Cost ) 4 Total Cqst
Year of Cases pcr Patient- fRs million) cof Cases per Patient (Rs million)
1977 426,720 Rs 28.75 12.268 182,880 Rs 375 68.580
1978 434,350 33.06 14.360 186,150 435 80.975
1979 442.190 38.03 16.812 189.510 495 23.807
1680 450.170 43.72 19.681 192.930 570 109,970
1981 458,290 50.28 23.043 196,410 660 129.631
2,211,72- 86.164 947,880 482.963

-

4., .

Ixcluding the cost of drugs.
2
L - . .

In 1976 the cost of medical treatment of a patlent was Rs 5 per day and the average number of
days mn a hosnital is 5. We have estimated a 15 percent increase per annum in the cost of
medical treatment.
3

4

Including the cost of drugs.,

cal treatment of a cerebral malaria patient was Rs 21.25 per day.

in 1976 the cost of medi
The average number of days in a hospital is 15.
We have estimated a 15 percent increasc per anmu in the cost of medical treatment.
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Ferimated (hses and Cost of Tedical Trentment With nnd Without the Proicct, 1877 -

Pt
O
3]
posd

»

Y 3 0 7 % Ire-
Incoor Patients - fncomplicated

H
&3
(ost Cost
i Cases Cases Cost without With Net
o~ ‘ without with Cases ver . :“-*zjoj ct Project Benefit
'y HAIRY Prcicct Sroiect Avolded Patient {is miilion) (Rs millicon) (Ps million)

s 1077 126,720 SR Rs 28.75 12.268 2.756 9.602
" Py P30L350 6,122 3,00 13.360 1.723 12,636
- P Lo SRR 38,07 16.812 1.6 15.13]
Foso RUNVL 150 1372 13,081 197 19.662
P98 458,200 42 50.28 23.043 .05 23.038

2,210,720 186,194

025,226 86.164 G.182 S

9]

£
“
,
.
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Table 12

Estimated Cases and Cost of Medical Treatment With and Without the Project, 1977 - 1981

Indoor Paticents - Cerebral Malaria

{Rs million)

Cost Cost
Csscs Cases Cost without With
Withcut With Cases per Project Project
Project Project Avoided Patient (Rs miilion) (Re miili
1977 182,880 38,405 144,475 Rs 375 68.580 14.40
1978 180,150 22,338 163,312 435 80,975 3.717
1976 182,510 18,651 17(,559 495 83.3807 Q.380
1980 132,930 193 182,737 570 105.970 110
1981 196.410 30 195,371 660 126.430 .26
947,880 79,926 867,954 482.963 33.63



with and Without the Proiject, 1977 - 1981

Cost Cost .

Cases Cases Cost Without ith Net

Without With Cases per . rroject Project Benefit
Year Project Preicct Avrcided Patient® {(Rs miilicn) (Rs million) {Rs million)
1877 5,436,400 1,752,100 4,374,300 s .58 3,182 .G6R 2.514
TOTR L,nua non VRSN 1,004 a0 07 3.742 449 3.293
19T D,0RL 00 G068, LH0D 5,110,570 .77 4.378 438 3.840
1950 G,T8T L nan 5,800 CIEOI .89 5.152 006 5.146
1951 5,807,500 100 LB 20 1.62 6.010 001 6.009

25,436,400 2,397,600 26,033,300 22.464 1.562 20.802

1 -
ixcluding the cost of drugs.



Estimated Cost of Drugs With and Without the Project, 1977 - 1981

indoor Patients - Uncomplicated Mzlaria

Cost Cost
Cases Cases Cost Without With Net
Hithoutl iith Cases per Project Project Benefit
Yezr Project Project Avoided Patient? {%s million) (Rs miliion) {Rs miliion)
" —
1
(] 1977 340 0490 25,283 294,757 Rs 3.00 . 960 .07¢6 .884
1978 325,763 35,092 285,671 3.45 1.124 L1358 .98¢9
| 1879 331,043 23,715 308,428 2.92 1.200 .03%1 1.209
o 1680 337,028 338 357,290 4.51 1.5823 .002 1.521
i 1931 343,628 50 343,559 5.19 1.785 001 1.782
< 1,658,702 37,997 1,570,705 6.690 .305 6.385
in
~3

!

aking the different age groups into account, the total drug requirement would be
op oiLmdtcly 75% of the requircments for auu1L= only.

T,
2
a

A
4

The average adult malaria patient takes 10 tablets of amodiaquin and 10 tablets of
ef primaquin. In 1976 the price of esmodiaquin was Rs 153 per thousard and the
price of primaguin was Rs 23 per thousand.

We have assumed o

15% increase per anmnn in the cost of drugs, although the price
of amodiaquin rosec from

Rs 23 per thousand to Rs 153 per thousand in 1975.



Sstimated Cost of Drugs With and Without the Proiect, 1977 - 1281

Cutdoor Tatients

; Cost Cost

s Casos Cascs Cost without With \et
Without with Cases ner - Project Project Benefit

! Year Frogcctl Project Avoided Petient” Rz million) (Rs million) (Rs million)

- 1977 4,114,800 846,100 3,250,790 Rs 3.00 12.344 2,538 9.806

~ o730 4,118,700 491,100 3,621,500 3.45 14.210 1.705 12.505

Oy (97 1,204,000 Jl0.400 3,807,000 3.02 16,715 1.0671 15.044

. 1080 1,310 0 5.0 TURRGLTA0 4.51 10,573 027 19,550

4 Purl SR RS a0 F AN, 500 5.19 22,030 005 22.071
21,087,600 1,772,710 10,000 800 35.778 5.942 79.830

1
Taxing the different age groups into account, the total drug requirement would ve
annroximately 75% ol the roquirements for aduits only.

9

The average adult malaria natient tokes 10 tablets of amediaquin and 10 tablets of
nrimaquin. In 1976 the vrice of amodiaquin was Rs 153 ver thousand and the price
of primaquin was Rs 23 per thousand

We have assumed a 159 increase per anmum in the cost of drugs.



Estimnted Loss of Income With and !

vithout the Proicct, 1977 -

Average Income income

Workers workers Income Averiage  Lost Lost

Affected Aifected ioss Income h:thout With Net

Without With Cases ner ner P'roject Troject Renefit

Project roject Avoided Worker  Day (“" million) {Rs million) fRs million)
1077 0 1,089,500 223,795 Re 25.75 Rs 5.01 27.292 5.731 21.56A1
1078 1,158,300 133,200 7.05 5.41 20,085 3.598 25.387
N 1.12 ,ynn 112,750 29,20 5.84 32.923 3.240.2 20.631
1 1,116,570 1,140 31.55 6.31 306.172 .036 35.135
l 1,166,000 233 34,05 6.81 39.702 .0og 39.6594

5,638,000 475,944 166.074 12,655 155.409
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Estimated Cost of Rice

Tahle 17

v

"equired to Satisfv Fxcess Caloric Intake

1
With nnd Without the Proiect, 1977 - 198]
Adults Jults (Cost Cost
\’fockcl Afected Avoided No. Price Without With Net
Without, With Adults of rer. Project Project Benefi .

Yeur P*o1uv.“ Project Casces Davs  Kg. (Rs million) ‘%5 million) (Rs million)
1977 2,438,400 512,054 1,936,336 ) Rs 2.08 2.536 .533 2.003
1778 2,482,000 297,849 2,184,100 ] 2.00 2.594 .311 2.282
1’7? Z,Q“G 800 252,630 2,274,120 5 2.1¢ 2.053 .205 2.388
19R1 , 072,400 2,572 2,567,328 5 2.11 2.714 .003 2.711
lﬁdl “,olo,sno 52 2,618,270 5 2.12 2.770 .001 2.775

12,038,400 1,065,080 11,572,72 3.272 1.112 12.160

1

In malaria, the exces
and 00 ycars)

2
According
follows:

3

is 400 k lo calories or 100 grams of

to the lates
O_

6 vears:

caloric intake required daily by an adult (those between the _ages of 15
aruonxdratcs for an average of 5 days.

-~

tudy, the population structurc by age group will remain as

st deno
1 7 30%; 15 - 60 years: 40%: over 60 vears: 15%.

e
Dl

1

—t

s
]

2

-

a2

b

By the end of 1976 the world vrice of 1 Xilogram of rice was Rs 2.

Ove

the last ten years the price of rice has increased by an average of 4 percent per anmm,
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Benefit-Cost Ratio, Net Present Worth and Internal Econcmic Return

of Malaria Contrcl Project, 1977 - 1981

(*iillion Unitca States Dollars)

Incre-
mental
YOSS D.F. P.W. Bene- P.W, Bene- P.W. D.F. P.W. D.F. P.W.
Year  (osts 15% 15° Fits 155 fit 15% 15% 30% 30% 505 50%
1977 5.122 870 4.456 5.032 4.378 - .0°99 - .078 L7069 - .069 L6567 - .060
1978 5.187 56 5.021 H6.468 4,860 + 1.281 +  ,968 .592 + .758 AN + .569
1979 4,246 658 2.794 7.589 4,994 + 3.345 + 2.200 455 +1.522 .28 o+ ,590
1980 2.960 572 1.653 38.729 5.565 + 6,769 3.872 350 +Z2.36¢% .193 - 1.340
1931 2,.73¢ 493 1.27°0 11.z292 5.623 + 8,562 + 4,264 .26 +2.303 13z =+ 1.139
20,245 3.354 14.224 42,109 25.450  +19.865  +11.226 2.435 +6.883 . 657 + 3.969
Benefit-Cost Ratioat 15% . . . . . . . . . . .. . . 25.450 =1.8
14.224

il
<y
+
o]
o

L]

N
™~
()}

Net Present Worth at 15% . . . . . « « « « v v « « .

Internal Pconomic Return over 50%



Project Sensitivity Analvsis

Mosﬁ'Probah]c Outcome

Incre-
mental D.F, P.W. D.E, P.W,
Year  Costs  Benefits Denefit 15¢ 15?‘“_ 50% 50%
1977 5.122 5,032 -, 09 870 - ,878 L6067 - 000
1478 5,187 (. 308 + 1,281 756+ 068 A1+ 500
1979 1,240 7.589 + 3,343 H58 + 2,200 L2960+ 9490
1980 2.960 0.729 + 0,769 L5720+ 3,872 198 4+ 1.340
1981 2.730 11,292 + 8,562 A998 4+ 4,204 1320 4+ 1,130
20,245 10,100 +19,805 3.354 +11.226 1.667 3,969
The internal cconomic retwn is over 509.
Assuming a 30% Cost Overrun _
Incre-
mental N, P.W. D.¥, P.W,
Yoenr o Costs R.(_‘pwczl_'_j*t:;_ BLT]](‘Ei_E 156 15% 50% 507
147 0,650 5,032 - 1.0627 870 - 1,415 . 667 - 1.085%
137s (G, 743 (. 108 - 275 L7560 - 208 Y N
1470 5,520 7.589 12,069 L0680 41,361 L2960+ 612
1980 3.818 0.729 + 5,881 L5720+ 3,361 198+ 1.164
1021 3.519 0 11,002 + 7,74% 408 + 3,856 320 0+ 1,022
20,319 a0, 10y +15,79% 3.351 + 4,958 1,667 + 1.5901

The internal cconomic return is still over 50%.



Assuming a 10% Decrease of the Benefits

Year  (Costs

Renefits

1977 5.122
1978 5.187
1979 4,246
1980 2,900
1081 2.730

6.

3
3.
4
5

19
8Kl
555
837
775

20.245

PR =

24

065

15 + (30 - 15)

Incre-
mental n.F. DLW, D.FF, P.W.
Jenefit (158 15% 30% __30%
- 2,103 870 - 1.830 769 - 1,617
- 1.306 . - .987 . 508 - ,781
+ 0,307 LG58+ 202 A55 4+ 140
+ 2,877 52+ 1,646 L350+ 1.007
+ 4,045 463+ 2,014 269+ 1,088
+ 3,820 3.354 + 1.045 2.441 - 163
+ 1.015 -
(+1.045) - (-.163)

The internal cconomic return is approximately 28%.

Assuming a 30% Cost Overrun and a 20% Decrease of the Benefits

Yoar Costs

1977 0.659
1978 0.743
1979 5.520
1980 3.848
1081 3.549

Beneflits

4
5

O N D

026
174
.071
.783
.034

26.319

32

.088

Incre-

nental D.F, P.W, N.F. P.W.
§gyp£{{ _15? 155 35¢ 35%
- 2,033 870 2.291 .741 - 1.951
- 1.569 56 - 1,186 L5419 - 861
+ .551 L0658 o+ U363 A0+ 224
+ 3,935 372+ 2.2%1 S0+ 1,184
+ 5,485 LA08 o+ 2,732 L2230 +1.223
+ 5,769  3.354  + 1.869 2.220 - ,081

The internul economic return is approximately 32%.

A-

|8



Incremental b.F, P.W.

Year Cost _Jﬁlﬁitlkﬁm. _lgpy;{ig__*_ 15% 15%
1977 5,03 3,019 - 2,615 .870 - 1.977
1978 5.700 3.881 - 1.825 .756 - 1.380
1979 4,601 4,563 - .108 . 058 - 07
1980 3,250 5.837 + 2,551 .572 + 1,476
1981 2,903 6.7758 + 3,872 .498 + 1.928
22,160 24,065 + 1,905 3.354 - 024

The internal cconomic return is slightly less than 15%.

-3

A2 32 of &



B. INDONESIA

AN ECONOMIC ANALYS1S OF MALARIA CONTROL
IN _JAVA-I P:\_,I--hnl,() 7. RNG OUTER IBLANDS

Summary and Conclusicns

An nconenic sralvsis of Malaria Cortrvol in Java=-Balile
padura and the Cuter Yslands 1ﬁ1ic«’vf that econonic benefits
are very hinimnsil Sy

Jaxrgs fron control

o control in Java-Loli~dadura, but very
in the Outey lslands. The major difference
3

betwesn the tuo regions bieing that Jeve-Bali-Nodura has had
previcus c¢ontiol progwans and a follew-on pregysn con ba expecs

[aks
cee malasia by enly 9.9 porsons per thousand
t.L ld.ﬂﬂdf, Lhewevey, hava bad coatrol in
25 ¢o an initial vroscers cun be expected
ho

3
k1 i
puzsons pev thouvsand population.

i RS

ted o further ro
pepulsntion, Tu2
only a few priority
te reduce nalaria by

O L..

\.)"

Vavious sersicivity tosts jedicetce that:
million program in tho Ourox lslxn:u iz ccones 13y gustified:
2) A $3% to ©50 pillion progwaw in Jav:~2ali~ﬁdﬂurn Ly not ceo-~
norizally justificd; 3) nt prograr thet cubracac Joavas
Bali«lzdure cnd che Cut ] with tnn nzjerity of in-
veotunent toeliing place in th <, is mcononically
justiiioble; and, 4) L Join welving Jave-Rali-Madura

and the Sutcyr Iclands with ritv of investment in Java-
Bali~Mudurc Js not ccononically justili

A 2% e 559
3
o

Mot all healvh Investuenls cao
point ol view, Thias, hovever, in no 3
discomfont ecre coononically desipabie -~ - we £ind su

tien repugnont., Aside from a henanite 1 dusize ko free pueo
ple froum pe uw and disconfort, uo find { ralaria control pro-
grams in Indonesda have demirxsble incong dinstuibuti nrapestie

Since nmalaria disproportionataly affects poople dn rural ar
the priwe benaficliaries of nalaxia cortro) are the rural poor.

A~

o
!
(93
L
0
tn
~3
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Introduction

The Government of Indcocpesia with assistance from the Unlted
States Governnent ard the Warld Heal+h Organiration proposes to
extend nolaria control to th: Ouber Islands of Indonresie. Exis-
ting prroyrens provide effcctive coverage feor Java-Bali and a few
priority sreas of the Outer Islendo. .L,oughont tha Outer Is-
lands, howvever, malaria continues to be 2 scrious healih pro-
blern. This eccorcwie evaluation assesses, in light of what has
cccurred in previous campeigns in Jewa~3ali, the proboble magni-
tude of the benefits thet will be generxated vnder the Guiex Is-
Jand hetivity,

Nerefivr frow health investments in ceneral and connunicabdble

Lien
discocs Snvestoents in prrtisular axe notoricusly difficult to
estinati, The prorent aunalynde has proved to be no cxception.

What is offered hexe sbould only be taken as impressiounistic.
Data, when not altogethor luching. is for the rost pert income
plets and copooguently e can only provide cencral trends orx
rough rrgnitudas of the expected benefits frew the proposed na-
laria ectivity.

Evaluation of

4

three bLrood LutUqu\o"- a) avoidanca of lest incone to scciety;
B) aveoidance of higher medical cost to zociety: and , C} preven-
tion ol pain &#nd suffcriug on the part of the affected indivi-
dual.

Conceptually, the beneflts from malaria econtrcl fall into

Incone (or production) to socicty 35 lest when renbevs of
rg or

the labor furce wre prevented fronm woriing or vhep ot work they
arce le-wuw than of’icient Jdue to malayiae., Additionally, there are
loszser of productive servicces when fanily nesbers (housewives and

childran) are pravented fLrowm perforwing household sarviccez,
¢ and we have no vwoy of in-

§

flousehold services have no warket poic

puting . price, buat reversihelene, ve should be avare thut thedir

loco e a4 rea) ceounowle cost., In i ztudy, ve atteapt
4 &

0]

";‘L(j"' [ g:.ld

only to neinurs the lost ovtput of . vtheve of the labor
force, In (ndonesia, the laboy fovee is defined as all povson

ten yreaxy of ecv ox older viho are

nevively secking vorhs Yoo our 3 tes, w2 heve
cubtviscied ocut the unzswoployod.  OF atitictlcs
put the uwnemploynent xote et ahout fi'- cent sal eannun, hut
thero 16 copcidarable cvidonce of nt rendenlc

.
¢ tha trug

scenanlavs fren Indonaatan dnivu:rih' Hohave f e
vaed this

unaelloyeent vane to ahouw ning poerTeaont oan 2
higher vetinzte, A for toove seriovy prellen thin unen JOJwgnt

Is thow of undas enpleynrnz i NAREER ha econ~
onle elfr1civney of o naloria contral proguon ls clearly wifcctad
o o or

by vhether it saves people ‘oductive

or disgulsad

von dllness ta oLodnue @ p

>om
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Jife, or whethey it only saves pcople to pursue an unproductive
life. Indonesia is clearly a lobor surnlus economy with dis-
guised unenployucnt ovcwsring in about thirly psreenl of the
labox force. In all prokability the amount ¢f timae lost, due
to malaria auoc ng the vndor-cnplaycd, would resulo in little or
no loss ol outpuh, In thic analysic, we use the average narket
Yeal wage to refchL tho Jost ovtpur frem an enploved wambexr of
the ilakox force. Fox the outvul of thixty percent of undar-
ceployed, wo hive ascigned 2 chadow vace that is ons-haif the
mavkat vage of the snpglayed.  The ol tprt ol the wpneupizycd. of
covxae, 3o evaluated ¢t 0 price of maro (Dee Sebla 3),

the medical costs for Lhe percentay of maloria cases that
are treated ave fncuizod for material and personrel vhich in-
clude drugs, clinical cost apd somotines hospitaliration ceost,
Additionally, while not strictly @ nedical expznlitvre, but
sonevhzt xeloted, is the highur calorie raguircnance fer the num-
her of dayvs & neyrson svffers a fehyile disecese. These freat-
ment costs represent a use of resouvaes thot cociety would other-
wilne not have comnitted Ln the absence of the diszase. They are
benefitz, in tho scnse of bc*nq cegts aveidsd, ond epply to all
cases that wil) be treeted throughond the 1ifz2 of the nrndfvei.

A third bhenefit erdlsing fron ; is Lhe - agumpe
tion beonefit of sllowing beopla to be free fxom padn ard di,&cm-
fort. Hezdth invastuments arc e hlu peculicr in that they
normully hovy & large consuwmbbiicon conmponant, Conadderzhlo mal

and sufsfuvring are avoidod Lhrough .udLTH Invorntment, and in noest
casee, the fnvestaent will ke made regardless of econcmic effi-
ciency. A prime examplic i the cgnsideroble amount cof resources
expanded for terminol cancer pati 5. Because cenuvrrtion is
the unltioabte gocld of 21l ecounuric activivy, we are villing to
make thesco investments {or o 1; conzunpiicn component, The
anount of money a person is willing to pay Lo avoid poin and dis-
comfoxt way Lo & neasure of the value of avoidipg the disutility.
Howevsr, in the prescnt study, vie have no metchod fox measuring
tho consunption benefits of prevented pals and discomflort., Never-
theless, it is important to keer in mind thae thas2 consumpiion
benefits are very inpostant (ailbeit non-muasuvrable) and may very
ell creced in importance the other heneiits of avelded lncome
loss and nadical cost,

Evaluation of Cc

The total cozt of the loan 1s expected to ba 50 million
U, 8. doller cauivalents (U.S$.6.535 nillion, GOI $15 nillion®)
oxpended aver a five year perind. Since thoe exach structure of
the aunpandliures (portion to he uxpended vpon Java-2ald and
Suter Islands and tho “iminq ol e¢rxpenditunes ) Io not knowa, veo

have _acsuined whe followipe Aivieie

EC PPN USRS et VRGO TR TV VIRIESES SR e SRS L

vQhe Governmant of IYndones!fa cuponds fox nalaria control from
daveloprental and roukine )uov“i‘. Tha rovitine hudgoet is used
to pay xregioned healil personacd in the Owiex Islends. It ic not

known whathex routine budget expanditures are included in the
GOY §15 willion contribunion.

Lo
¥
C
L
~3
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$50 MILLION NXULARTIA PROJECT

vrogran Only In Program Only In
Yeax Java-b ~Dali-tadurs _Outer Tslands

19799 $ 15 mnillion $ 5 nillion

1980 10 10
1982 10 . - 15
1982 10 MY

19863 5 Lo
50 nillion 5C million

Phe above tine dfskribution reflects the fact that invest~
nent funds can be expended soonax in Java-pali~dadura because of
exinting nalarie institutions. New progromag in tho Outer Islzands
will, of courss, requlre incs tiution building and hence & aclay
of uhout thren yeg. n boefore cenditures are expected o poeak.
Unde: o 635 pillios toth) Investiont prograd wn have assuncd the
gane annviel expenditure potltern as Fn the lowogyr puogisn.

Sl

whe costs ore funther categerized by vhether they ere do-
pestic cxuenas or foroign »xrh nee eutlays. Labor and doman-
ticallys pyosured equiziants suppllcs rs exapplos of domnratic
costs whilae &rmported vehiclas, ooT, connotiti and lahovatory
oquipaant will dnvolve fovedgrn ench ngo outlava., Ve Avar
dintinctlon becanse ve vill ovaluat docertln
donmestlc ruplah v"lus, he foved
evalurted ot a sho
eivn wuchanga do ﬂc
the demend fox inport
fuporv licznnon ol
In othas words, the
catan {hat obe vait of forelgn currod
pervice.) i cepable f cayuing “orc
the offbcind rate fndicater. Avcox
price of FoLelon cuohan,s through
rate. This uili, of co
poriad counaditden wacd
thes @l repish in 20% o
then tha chadnau rate of v,:c:h\angg. Logeans

his

Ly w;ll he
rvets for fox-
je hnowa that

dumand Tov

vong, madoen
noche o ralarin pro;
crvalusd vihi-a

Ragultn of Calenlutiong?
1. who filrst dnternad rate of ravurn (IRR) ts genarated f{ox

the moot likely vrogrom siuo, In all y‘oour‘ltty thc pProoran
widl fnvelvy eonpronxdrmataly 50 miltllon U. 5. dolisr cquivilents
azpendad wvoi & five yoox period. IS S0 nillion~in thocntﬂd
to Loloria control exelusdvoely upan JovasBaili-nadura, the IAR

will bo uall in eseeno of negative S0, 3¢, howaver, tha aseglgc

e gt o Bt s o o Y

tGee Table 8 for Suunany of Loovaemie Anslynis.
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$50 million program werc spuent upén malaria control in the
Outer Islands the IRX will ke slightly in execess of positive
50%. Tuo factcrs produce these divorse resvlts. SJava=-Bali-
Madura have had malaxia control for gonc tine and the present
followean project will be able to further lowsr wielaxla by
only 9.9 persons per 1300 population. In the Outer Islands,
however, where enly & fou pricrity nroas have had malaria son=-
trol the project will be abhle to lows taria ohy 99 persons
pexr 1000 populaticn. fecondly, there are zharply increncing
pazginal c¢osts te nalavia contrald. Dew prograns (a5 on the
Ouzer Islonds) cap achieva dranatic sroeductions in malaria at
nederate cost while follov-on progravns will reach increasingly
smaller nusbors of pecple but at increasirg count.

2, JIn this rocond et of ontcones, we asiuwnn that the total
project const for the Covarrnment of Indeonesia and the United
States vwill net exceod $3% nillion. Seccadly, 1t vas nocessary
to assumc that the bencfits that ere attainanle undexr the $50
nillion progran are alse attainable under a $35 million progran
{hopesfully n unvealistic ssasunptienl).

! Tf£ a $35 million malaria progrem iz conductad in Jeva-Rall~
Maduxa the IRR woudd still be greater chan negatlve 5303 (indeed,
the sun  of the d ted of iscounted nt an aprortunity

, aro not grazatar than vhe sun of disg-
¥ control nrogran on Java-Dali-
5 wiltdion jn to:zzl coats). Agaliln, the

tae
r

-

-

o

o

—

1%

cost of cap
counted cos
Madura does not exceed ¢

sams reanons in pavagraph eng akove apzly.  Any malerile program
on Java-pali-daduys in cxcess of S8 millien (rp 3.3 billion}
will incuer rapidly diminishing retuvrns to the marginal invest-
ment dellny,
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Phe IPR to a $35 million madarina prograum in the Cuterx Is~-
lands xises to well above the positive 50% internz) rate of
retuxn,

3. fThere is a third poasikle investment coniiguration that
iavolves conducting the progran simuliancously on Java-Bali~
Maduxa and the oOuter Islands, We ajsume the following Lnvest-
ment mix for & $35 million progranm and a $50 millicn progran.

§35 Nillion Progyran $50 1idlion Froo-nn
- o Outer [N A k4
Java-Bali Island Jave-pall ~_Island
1678 §3 million §5 million $4 nmillion $7 nillion
1880 2 f 3 7
3381 2 5 3 i
1982 2 5 3 K
1933 __ 3 | 5 2 ?
$10 nmilldon $25 million $)5 pillion $35 nmillion

™
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1
{2
~J
fan]
s
(§4]
W |
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Purther, we assumne that the be

nefits from the invectment

program will acerue to the geogrephicael regien {Java-Ball,
Cuter Islands) in the ssne proportion as costo are incurred.
That is, the picgrarn in Jave-Buli will gencrate 30 percent of
the henefits (and 30% of costs) and the Tuster Islands wil) gon-
erate 70 percart of ol benefits (02 0% of costs). Finally,
va lust & :in assune that the amount of Lenelfies available
under a $50 wmillion progren are aleo possible to & $33 millicn
progran.,

Unéer this et of civeunmstonces wve £ind the IPR to & $35 wil-
lion davestnent pacrage within Java-Zali-Madura and the Outer
Isdlands is w2l) in exceeco of 50 porc inilarly, the §5¢C
millioa invasvaent mi an IRX of arcund 50 percent. Under

a nixed valaria vregraen it is funov
majority of the boenefics ave uwonesn
they, in o tease, carsry the bhordon

4. A Flnel dnvostoent configuratio
sensitivity of the anternal rate of
gbove procedure,  fThat is, ve assum

activity will tele place
investnent amountg
Lo Java-tali-tadura

inveninent
abLul the
inventrrenc

] Sale

cost

In thi siltuction, the intornal rag
to ko o aboent o aegrtive 50 pexceant a
S0 pereont Lor the $35 and $50 will

{Hotwe: In poaragraph nuntoex
objuvotive ouipuis {(reduce
populaetion on Javae-lal!
Cutcexr Iclonde) are possible
progroti. Thi ef course,
would not be le to recach as many
progran Lut how fewer poapla we
becaune malawis control Lo subieot
in progyrean will dnvolve dispid

[ -~
ywra and
undeyr @

i not ¢

ad

-

5,
N

glae

of benefits., It suffices to say th
ward in e $35 willion proyram).

-

I

to ir mind that the

Ry

n
a

=3 ia the Outer IsYands and

cf a joint program.

nowith which we can test the
return is5 to reverse the

zreponderance of
) "E‘ﬁ: i..‘\'.:.‘ﬂ.
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ABLE 1.

POPLLATION

PROJELCTIONS®

{000 Owitted)

Java-3ali-Madura

75,105

Outer Islandr Total
42,918 119,9222

2 L]

* L}
50,167 139,336
51,155 142,208
52,183 . 144,235
53,192 147,818
54,235 150,755

* Annual regional population growth rates, pzsed upon 1961-7) zsensus data. are

2.00% for Java-Bali-Madura and a populaticn-waighted index of 2.97% for all
0of the Provinces

Socia2l

Incicators

in the Outerxr

1973/74.

Islands.

Souxce: Cenlral Bureau of Statisties,
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PABLE 3, RECIOMAL DAILY REAL WAGE RATES®
(Ruploh/dzy)

Dane Year
1972 _...‘1979 1980 1681 1982 1983

L —— o opon s ot o

Market Hage Rate for Euployed
Java-Bali-Madura 269 o0 291 294 297 joo 303

outer Imlunds 390 ... 428 422 427 431 435

Shadowv Wagae Rate for underenployed
Java~Bali-Hadura 135 ... 146 147 149 150 152

Quter Islands 196 ... 209 211 214 216 210

tThe wago projectlions arxe brsed upon an eutraepolatlon of 1872
wage data, lMust obnorvers have noted that the majority of
Indonesia’e unnslkilled and geni-ckilled workeore probably have
exposrienced lLtila oy no rnal wage dncrease. lenca, ve heve
increcagad reol wagas by ono percent pox ennud ver the poeviod.
phe averade G2ily xon) wage dr & conposite of 1) money incone
composcd of Laluxien and vagny frea principal, sceondavy, overs
tire end ouncusicnal work; 2) non-poncy incsne is paynent in xice,
trepsportaiiong nedionl cove, housing, ete. n Java-Dali-
tedury =nd ths Ouger Islonds wonenonzy incone ig eruproximetely
156 cad 165 rosprctively, of total receints,

The wege dotn was ebiained fron o survey of ten mojor clties
throughout Indonezin, Sirze a woge diaparity exists in favor
of cities over rurxal arca, the cstimcetos axe bizsed upvard vhen
waed as netlenal wago dota.

Sources: “Roglonal Price Disparities™, B, ¥. Arndt and

R. 11, Sundruwe, 11etin of Indenasirn EBeonenic
Studtias, 9.
ERI A

"Hounchold Xncone Fattorns”, Ro M, sundrun,
Bulletin of Indongsizn Studies, Harch 1874, p. 86,

o sariran e o ——

“Raglonal Incore Diapruitien”, Bendea Esnara,
Dulletin of -~ Studles,
oRAALERE 2 GEEICAEAN

Bareh 1975, po Dy

condan Yoono!

Runua) Lebay hLoos Avorican Lmbassy,Jakarta

@ oo

Juna 1974, p. 1B,

A=~2 -~ 41 of E7
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TASLE 5. DBINEFITS FROM MRLADRIA CONTROL IN JAVA-BALI~MADURA
(I

value of

Valilue of Value of value of
Avoided 1 Avoided - Avoiclod - Avolded Pgain
Incone LoLs Calexis Losz® Treontnant Cests” and Discenfort’ Bencfits
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PTABLZ 7. DCYUESTIC AND POREIGN BXCRANGCZ COSTS QF 3550 MILLION MALARIA PROJECT™H
{In Millions of Rupiahz)
Totel Project Cecsts hilocated Total Projeci Costz Allocated
to Joava-Dali-Madurn +£9 Outexr Islsads
Foxcion Fercign
Domestic Exchangco Donmastic £change
Taar Cogatls 2 costs ~ TOTA To3%9 Cocotsz TOTAL
1279 2,362 3,450 5,011 1,123 1,150 2,27%
ieen 2,243 2,300 £,34% 2,243 2,30¢C 4,541
i¢81 2,241 2,300 4,542 3,361 3,450 6,812
ioez2 2,242 2,300 4,541 2,241 2,200 4,542
xe8el ‘1,122 1,150 2,271 2,242 2,300 4,562
i. The aunpected division of coszis inte Jomesztic and foreign exchange components ~wiil be
asaunoed *o he the rsamz parcentzges as occurred in the 197”—197“ Hdalariz Contirol Program.
Under the previous progzan, 46% of 2il costs were foreign exchange outlzys.
2. Donestic costs incliuvde expenditures upen lzbor, iocally procurred cguipment and
guprliez, constructicon and domsotic transportation.
3. Toxreign exchanga costs are outlays for imported wvehicles and spares, D07 comnodities,
laboratozry ané sgraying cguipment and international +ransportation charges. These costs
are cxpresced in zupiah by converting them 2t the shodow oxchange Tate o Rp 500 = 1 U.S.$.
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CABLE §: SUHMARY OF 2CONNHIC ANALYSIS

§50 nidiion M)

rduen only
Tpterned Rate of Retwrn » greatocr than nogativa 50%
nonsfit-cont hatio (aiscountnd at 15%) w .21

£.) Java-bRald-l

f,) Ouvier Iudonts ondy
Internnl Hatu of Return = greater than positlive 50%
Bancfit-Cout Natio = 1.63

A

£35 #3411 fon bndn

PPl

Progran:
h)  oave-bali-boduva only
Interns) Rote of Return w greater than negative 50%.
hencfit-Count Rotio = .29

B.) Outer Xzlends only
Internal hots of Rotuwrn » greater than positive 50%.
Brnefit-Cout Ratio w 2,31

Ji
po %
-
-
0
-
o3
(]
7

30% of Frogras A fave o€ Progqram in
Q_utfxr Yo 1 f.wx_._cli; s

e s L iy s

AJ) 635 Hililow rrogrin
Tneayna) Vote of Rotura = greater than positivae 50%
Benafit-Cont Ragio = 1,66

B.) $50 lillien Prograd
tnterp~! Rate of Return = about positive 50%
panafhit-Coot Rotlo o 1.17

1 §n drwisDeliotadura, 308 _of Progranm in

708 _of Proin
Qutor Islond
Queeoy h2

A.)  $35 [illioy Trogran
fnternnl Rate of Retuwrn = about ncgative 50%
Repefit-Cont Ratio = .88

B.)  §50 nitlien Progran
9

i
Interns)l e te i Return = greatex than negative 50%
Bonafdt-Cost Notlo = (62

w2 = AC of 5

-
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Feononjc Analvals~ MEPAL

1.

Parsnotors

The spreoach i this section 18 1o use avallable data on
financial returng to individusl egricwlbural lator and an
averego Farn'e Tanily labor 1o eatimale potential losssg in
ton~cenrarelal egriculturel preductiog procluded by lmplerenta~
tion of the proposed project. (YVery rough catlumntos are used
of the pattorn over tinv of ralarla cass incidence in the
project's absznca,) In addition, publie heelth direct costs

avertod by projset irplemosptatlon ave eatimated.

The potentisl lussea In non-commarclal aprdoulinze ure derived
from two Gifferent hypotheses, First, output por fernm would be

af fected --qwrslv by sicknose in the dabor force,but such
3

loases would te for bricl perieds and wauld be experienced by a

different fern populatlion fron oy to doy. Ssecnd, output

vould be lost dua to 1and not bolry enliivated, clther because

farms (or prrts of famas) wenld be abindoned or bocause sattlers

nzy faves when nolaria reached very high

lovels, Abandemmnt of vieblo farng would have long-term, very

;_:.

rg

wvorld delay onen

high costs, while delayed rigratlion would have a once-for-all

Jmpacte

There 16 no deuble - counting of "production losges averted”
vetween *hese calcwlations {the tuo flows are non-additiva)
becauas ono 1053 occurs on Sarma in contimilng production while

{the other occurs due to lands either ceasing to bo {illed or



to postponsment of inltial cultivation. Project benaflis aro
calewlatad for o 25-yenr porlod. FProject costs, plven in
Fart Y (3), erc incrensed at an annuad rato of four porcent

from the "rainte arse! boee of 19L0.

The enelyasis doels only viih prluary, ner-commercial agrloulturo
becauze of: 1., VWage dlfi'enentlnls whdch enablo drduntrley

at the lov Llevel of technology choractarisirg MNep<d to hive
roplacersnt Leboe gvay from egrlevdtore ot ll, 11, Lack of

el <

data on returns to Jebor In lhe service industriey, and

431, The evervhelming proposderancs of enriculiurel laber In

tha ectlve Lsbor force in maleriovs 2reca,

Productlon of Difforer® Crenn . 397273

(Reploanl Breakdown)

i

toproyivete € of Tote) Cer v Troduetion

- B 4% 2 S .7
ing dn Yriravy Ma

Yodra Moeat (A3 Doed Suoex cans

Bastern Teral Al B 34 26 51

Vestern Tornl 23 11 23 28 30
= pvon’ w= ""'"?'

Inner Toratl 7. 14 6 33
Total Vi 33 63 €9

Porcentagns for peddy, melse end vheat can be significantly
increcsod e account for productlion in (fozc.:;«:'ly) ralarious

1131 xiver velloya.

There veuld bo deaths primvarily associsisd with epidezic malarvia

in the project's nbgancs (above thy few cecurzlng undor the

£y
~J
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projoet) ard ralaria would be the secondary cause of approximately

tn equal nuiber of deathe from other prirmary cauvsag.

Jt cun

be estimated thet Lolweon 19-2% of tha easzes would die o

epproxinately 4,000 deaths por year fron divect effects of

palaria ard 4,000 deathy por yeer from melarla as o secondary

caunl .,

Mo cost enalysia hes baen pada for doaths avertod duo to

rany varistions of ihe nature of such ealcwlations,

in estimats has boen nade reparding the number of malarla casos

evoided by tha program.

Tt has beon tho sxporience in other

countrlss in thia part of Aeia for malariz to deublo in incldence

pach year until a stable level of malaria has been reachsd. In

Nepnl, melaria cesos since 1971 ~ 1974 have roughly followed

this pattorn,

-q:.(x’-lﬁl 12'11
cnzan 2778

1972 3 1974
2320 8397 15,500

A projection of the cases occurring 1f no extensive wnlaria

control is carried out over the next five years,cases assumed

proventod, ig glven below:

1

197

Seteite

1976
e Lot, Lolnl
caged viith no
program 25,000 50,000
2, Bst, tot:d
eanng undoe
Flan Cps. 25,000 25,000
3. Byb. tobal

eagas preveriel 0 25,000

1972 1978 A

100,000 200,000 300,000 400,000

65,000 193,000 295,000 397,000

4. ola) casos prevontad cver project - epproxdeatoly 1,000,C00
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(bviously, the massive dumpact of the 1975 end 1079 projections
would be un.ccoptable and actlon would be takon on an emorgency
basia. It iy sssured that eageo would stabilize at 400,000 per
yoar. (To ths ebovo figurss would be eldied epproxhuetsly 25 2500
brported cases of wmalarla frop catzide tho ecuntry eqch ygar or

12,500 ovor the Plun Ops. perlod.) .

Tha estirate of apprexizatoly 55,000 -~uzas over thy poried
19761920 wilth the prcpossd pregrom, stiacted from the ostinmete
of 1,050,000 cacea which would occur wlth nu progreas, glves o
batlanes of GG5,000 ceses of malevla averted by projoct liplorenta~
tion. The goomstile geovith churacterisiics of tho dlucass of
mlarla clezxly resulle in e dvamstic public heelth dupact and

it S

provides hligh retwns te early conirsl nzamuros.

The flov of net project bopaflts is caleulated according to the

conditions spzcified abeva, and the profect's internal rate of

return 1s found, Addltionzl, potzntipl, project benefits ere

dlgcussed but net quantified.

that 53% of ‘tha population

will to in ihe lebor force (52.3% in 1971) and the® 92% o

this Jabor fovee i1l be exployed irn egriculture (93% in 1971).
Thua, of tha 693,000 cuses of ralavia precl Wded by the proposged
project's control setlviilos, L5784 o 485,650 ere sastied

10 bz An the ageicud luved leder foves,
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Section C provides a yeorly estimate of the total population
{0 ba covered by this project. If 48.76% of the population
in cach yosr L3 cstirstad to ko in the agricultural labtor
force, ard relaria 1s essum2d to occur at randoum (£8.76% of
palaria vietimg are in tho asgrlouliurel Jabor force), then
the folloving proportien of the caleultad epciewltural labor
forco in ralarious eress vould contract relaria vach year

jn the project!s absonco (flscal years and parcentagen):
197 3971 1978 197 1980
0.7 1.5 2.9 4.2 5.5

On the averags, & worker loses five days of employmonb out-
right and is seversly woakenad for an additionsl month per
attack of maleria. Il is reasonable lo assuue that 1hls means
a loss in potentlal ciployront por worker of 18 deys (five

o
ol

fete

full deyos and 26 holf-days) per attecr of walarin. 1%

agswrad that onch agelcvlivrel worker would huve a Jein=5

kN P

chanes of belng erpley-d during the cntire bire L ig lnstead

out sick, duc to the ceireldoncs lbntuzen planting ard harvesi-
ing seasons (peak labor parieds) for major teral crops (paddy
and vhoat) end nuleriz trancmiseion (3ap-June ard Septembor-
November). The averags daily retuwrn to sgricultural lebor

in sl malaciovs ddstrlebs sorplad In 1948/69 vau Ra B.04.

Tn an attempl to ogquule averals wWale o iargital productivity
of agricultural labor In ihe malerlcus arcas, this bars is

reducad 10% (only, dus to the coincldenco botyoen peak labor

requirersnts for paddy ard whoel and penk peviods of nalarle
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transmisaton). The wape/productivity yate is increased by 2% a

yeer to eccount for increases in cveraje labor productivit

¥lghty percont of the 485,650 prosuned walarla cegoe

provented by tL: preposed projoct sre thus gesvrsd to be both
4n the active debor foven ord euploytd (202,520 porsons).  The
-

J

proposad projuet moans thet an rverage potentle Jovs o

approxiralely o i34 In produot oy dn

~
{

seted workar will not

ch. The potontisl Less In

occur during thro )
productlon wrerted by tuptensntalion of the pro sjenl vould be
gome Ts 61.4 1l12ion dwrdng 1978 £0, Rs 314.6 in the subsoquent
ton yeava ard Bo A60.2 dn U , following ten-yesr period.
Tmeat en fontenlivnad Vonlil

fha incldones of uelueia o not randudy Astribvied in space
but 1s clustered in Mimtled, alkeit ohi ifting, aroas. he

IBRD "Arrieltuenl Sselor Swrvey dn Vepad ! netos thnd coum
67,000 fexiliss moved into forperily pelasious crans in
196171, Frojeciinz o Mmecr trend, tds irylics that b7
1979 roughly 144,000 faxillea vorle heva satiled in areas

ted them,

thnt used to o

It 40 in cuch erens thab a chavp yocurrencs ef ralderia elmust

cortelnly would Lo con weantrated.

o thod ond ¢f these familles open Cne

Yo arolwgrlly 608
average fain onch; that en arnue] melarla cosa inzidencs o

over 300,000 would inares ong~thlod of theas fenmilies to alandcn

thedir feves (3n 1977) end Joln the ranles of the underenpioyed
(average preductdvity esourod gt one half the pre-novs ievel);

ines
«
R
.
3
e
4
i
~at



ind that th +Fandoned lands vould remadn wutilizod duo to
vory high, ocontinuing localized roleria incidsnca. A loss
%o nationel income of noarly Rs /41 1milllon per year would
roswlt, (Instead of farns abandoned outright, portions of
yany farms cculd be urdorutilized, d.e., in fodder, due to

& resurgence of malevla). 1/

To this should bs added ths rational ircone Torogone due to
docisions of polential migents fron the hi1ls to the teral
to delay departure from ihelir hers villages rather than move
{o virtgin lenls in the tersl when releria roached a loveld of
300,000 cases per yosr. Som: 24,700 Term families (1irzar
trand of IPRD date) aro sssw:d to choose not to wlgrate in

1979 sxd 1980, 2/ VUsing the essuzption that average income

1/ Using dats developad by the Nepal Restra Bank, the averasgo net
inceze per medimn-sizad teral fama in 1969/7) vas Rs 1589. This
figure, Increased by tws percent (2ssumnd preduetivivy incronso)
per year 1o 1979, 1s halved (1o eccount only fer Irccme asaurad
foregons by moving) and :uitlpliad by 90% of cne-third of assurad
tpaxdiom rlal" famlllies,

2/ Calewlatad en o two~yesr phenomenecn through the following
geenario: es the caso load rleon tovards 400,000 and stabillzes,

potontlel wigrants bocomoe pecuntored to the high level of walaria

end declde to meve In any cled; cun to lard preasure In the hills,

L]
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I
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t
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Othey Feouor’ir &

por migrant famtly is equel 4n the tuo.yzar period of delay

to averago incorz fovegene; Lho tuo-year delay in rosching
g L H

full productivity (diruct cos st) Lo ﬂlw. fawdlios 1s

equivalent in n: Gtoral Anesno Joruf uun ty T 2406 million.

t Jrpnct en Drolle

. oro madarie oubpetient was

9ne motoclols cost ol 7

eotireted In T th in 4974 at woughly 0.3, Inflated
by 5% (s $0.368), thlo pay patient cosb applled to Hepel
yiolds o diweut valus Lo drazs saved by the projzetls
suceogaful cyaretlon of Ro 566 ptilion,  To ills zust bo
pdded hospitad cutlays eved for tha seven-dn-cns-thovsand

sablenty roquiving hormmtda)ination {at Ru 2465 cueh
i - 3

Ro 7.6 rililea, plun the wnlue of exbra calovic intsle
/

yequired to ppiniiinoe won) ool vieTinm at o sobalclence Jevel
(one kilograw of rlcu over 2 tenmdoy pavdod A congidored tha
minimam), or Ke 4.0 w1 tion at By 4/iilo paybelled rice
(prosunt everagy {opal prics s Hs 3.3/kilo). Toisl Qiroctly -
dorived scvings in piblic heelih coats Guidry 1975-L0 are
caleuletied at Ro @,6 nillon, Re 23 L opillden fa the follewing

47 v

ten yeoars ovd Ro A28 In tha neoxh ton yoor

Cormarelal cpr in the toral (musterd, jute, sugerewid and
tobacen) torothar agesunt for wore five peresnt el aprlevltaval
B (exctvding Tavestock, fovest ard figh pr reducts).  Vnile both

thelr cvliinvation and yroensaing requiro sotgtentied Lebosr dopuls,

these aelividtlon cro Lot 8o walgely eluobored vith periods of

peleria Lrouanisslon ou ere peddy exd whent soving/bervesiing.
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They also enjoy much higher per unit returns than food grain
cultivation; so that vorkers can bs hired from the seasonal
surplus (includinz vndererployed) labor force in the torai.
Tnerofore; ths cost impact of a malaris resurgence upon the

commarcial crop sector is not considersd,

Very little GON rovemo 1s recolved ¢irectly from taxes on land.
Little of cither custems or sales taxes is collectod on tho paddy
and vheat producticn vhlch veuld suffer the mwost from a resurgence

in malarls (a.l‘though tha GO 1s atismpting to "institubionsize"

Y

rice cxports to Indla). Most of the nomiral collection of direct
porsoncl taxse is based upon incows pgereraled in tha Kathzandu
Vallay, The dlrcet offects on governmunt rovenuns of a resurgence
in melaria prebebly wowdd be olight, elihouvch irdirect effects

s

ovesr soversl years could be conslderable.*

Similarly, although one-fifth of Nepal's exchangoe recelpts in
FY 197, veas from tourist expendliuros, 1itils of thds source of
exchangs would be offocled by a maleria resurgsnzce, Most
tourlstas vislt ouly wivas ebove 4,000 Test (non-rmalarious)
excapt for the Pokhaya Velloy (uhoro, perlzps, tho higbest
payoffs to & very 1lrdted malaria control offort rdght accrue),
end, in sny casa, tha bulk of tourdst travsl to lPepal occurs in

geasons of low malaxla transnisgion,

sPrincipelly; e decline in ths narglnal propanaity to import, resulting

in & decllne In customs receipts, Secondardly, scms decline in monetiza-
tion (reduced exclue collestions) end increass2 velocity of circulation

(somo infleticnary drpact).

i
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As s woll known, the prepsnderant impact of malaria 1o upon
Jong-torm patlerns of lund use aid investrant, loft uwnshocked,
selaria can mako Larpo arces uaswtiabla for permanent cultivation
and rondor irp-usidble otherwise very elirasiive Imvestzonts.
However, neleia contrel 3o choap (on ¢ por capita busis), well
understoed, safe ead effoctlve, so en enelysis cunnot reasonghily

easums thol malaria vill be Bloft unchecksi",

There are walarla prepran benofity which cernot bu assessed

ddroetly in ceonorle ternge Tho FMEO progrmen hes reduced the

riel of mal e to upwerds of 6,5 2t1)1en veople end hno delivered
Mreoct servicss including epreying of louszs and nedleation for
treationt and cure of ralzria to thls grovp. The very procoss of

bringing dizvet gervicos end heal th education o nany romote arscs

which previcusly had nob received such corvies froun any GOvernd ani

agoney has creatad e pasliive envlec st for cther zovorrant
ebions in the ponvlatlon, fhls ervircmren® fecilitites offorts
actbions 3 s poy .

the governtent to expaul other develcpuend prograns and in

catablisting ¢ base for lueroescd contril governient rovemte
colloetions, Tho W20 proprenm has plso created g lerge cadre
of truina Featlth vortiws vho ave now ta¥ing on other healilh

The 070 Ran pleo introduced

petivitios ard reapoustbilitics,
& nuder of sdidindstrabive noshanlsna Into governmant thinking

which are new holng sbsorbud dnto the procsius 21 rechanigms of a

nurhor of CGovorrs: b epenshes, For ensrzls, dho 1MI0 wes the
first maor devaleguntal orgmnization to fzesntridlive ita

oporation ard pive operetionad authovliy wnl planning to its
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veglonal officoes. Also, the dlstribution of incoming insscticides
1o fiold units vas organized using a new edministrative pattorn

and representsd a now appreach ta supply loglatles for Mepal,

Within the parametors ¢utlined in sectlon (1) above, the {low of
yroject beneflis vas celewlutad according to the mathedology
sketched 1v sactisan (2). Tho projecttn internyl rata of return
over fiftoen yeers was then found 1o o b2 21.4%  (over a
twonty yeer peried: 22.873), This respsctablo retw of retwrn
could be Incressed semovhal by fizputing valnas to coxo o all

of the factors discussel in section (3) sbeve, Howover, even
tha vory tenusus {ype ef data on whizh 1re dotalled unalysls is
based 1s not evaileblo i enablp rarglssl addltional benefits to

be calculatad,

The results ara quite sonsltlve to esminptlons eboutb the degree
of pesk~-geagson unorployzent In palericus areuas, end to the
extent of land esowmad chendonod/underutilized due to a "massive
restrponse” of malaria, Rsiurns ave lowsr in Nopal, with 1ts
very high CI¥ costs and 2o levely of Jabor produstivity, then

in more dovelopad covntrles,
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ANNEX 3

AID POLICY ON MALARIA PROGRAMS

AID's current policy on malaria is set forth in AIDTO
Circular A-733, July 3, 1973. This document also
establishes the criteria for considering assistance to
country malaria programs.

AIDTO Circular A-733 gave note to "serious outbreaks of
epidemic malaria and/or a return to a high level of con-
tinuing malaria transmission” in Pakistan, Thailand,
India and Indonesia, to the likelihood of aggravated ma-
laria incidence in 'Vietnam, Cambodia and Lacs, to the
withdrawal of UNICEF commodity support to malaria programs,
to the termination of the PASA arrangement with HEW's
Center for Disease Control under which DCD was the majoxr
source of malaria expertise available to AID, to the
virtual completion of the "multilateralization" policy
transferring from AID to WHO the responsibility of pro-
viding technical advisory assistance for malaria eradica-
tion, and to the fact that "in many country programs, the
management/logistics advisors required to increase the
LDC managerial capability have not been made available
from multilateral (i.e., WHO) sources". It stated, fur-
ther, that "the resurgence of malaria is now threatening
the substantial investments already made in the eradica-
tion or reduction of malaria. The continued widespread
return of malaria to those areas already identified and
to other areas with its substantial deleterious effects
could also hamper IDC agricultural, industrial and other
development".

The major elements of AID's malaria policy were (and con-
tinue to be) defined as follows:

"l. To provide for selective assistance to worldwide
malaria programs on a case-by-case basis when a
country demonstrates its own interest and concern
for malaria through the provision of an adequate
budget and staff to carry out the program.

"2. AID will continue to provide commodity support,
funding of local costs in special cases where
appropriate, and cooperation with WHO on evalua-
tions.
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"3,

!l4.

AID will continue to rely on WHO to provide scien-
tific advisory services to IDC malaria programs
including the assignment of advisors as required
in such specialties as malariology, epidemiology,
parasitology, entomology, sanitation, engineering,
and health education.

AID will consider on a case-by-case basis, the
interim provision of administrative management/
logistics advisors to country malaria programs.

The provision of such assistance need not, hovever,
be tied to AID financed commodities."

Attachment A to AIDTO Circular A-733 summarizes AID's
malaria policy more fully:

"The U.S. Government supports the WHO global strategy of
malaria eradication. 1In the implementation of U.S. sup-
port under the foreign assistance program, current AID
policy places emphasis on the following:

"l.

"2.

ll3.

"5.

LDC's who demonstrate a willingness to help
themselves by providing whatever resources
they have available to carry out the program.

Realistic assessment of assisted projects to obtain
a sharper definition of those targets which can

be reasonably expected to be reached within a
time-limited effort and those which are likely to
be delayed due to administrative, technical or
political problems.

Retention of malaria eradication as the ultimate
objective for projects which meet and maintain

the minimum WHO and AID conditions (as expressed
by the Fourteenth WHO Expert Committee on Malaria,
1968, and in conformance with the Twenty-second
World Eealth Assembly resolution on malaria, 1969).

Maintenance of the option to support malaria con-
trol activities where projects do not currently
meet eradication criteria, if the economic, social,
or political value of the project merits support.

Promotion of multilateralization of technical
services through encouraging assisted governments
to request advisory services from WHO while
effecting an orderly withdrawal of U.S. scienti-
fic advisory technicians.
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"€,

"7.

onti..wation of support in the context of

for ign assistance policy to research, commo-
dit.aes, local costs, and evaluation; cooperation
witi. other U.S. agencies and WHO in assisting
mult:liateralizatin of technical services; and
cons :deration o! -terim provisionof staff
assistance in managerial areas where WHO may not
be able to .ovide such staff.

The A.I.D. Dffice of Health, Technical Assistance
Bureau (TA/H) has an overall central responsibility
for development of AID policy for malaria cradica-
tion and assuring its implementation. TA/H has

a direct responsibility for AID central support

to malaria research projects. Assistance to

the country projects is implemented through the

AIL ‘Regional Bureaus."

Criteria for Considering Assistance
to Country Malaria Programs

"AID assistance to country malaria programs will be
considered when:

"1‘

"2.

"3‘

l'4'

The country demonstrates its own interest and
concern for malaria through the provision of an
adequate budget and staff to carry out the
program;

There is a critical need to protect a substantial
U.S. investment in terms of gains already made

or a need to prevent malaria from becoming a
deterrent to other country development programs;

The country provides a malaria plan which is
technically, administratively, and financially
sound and is based on an AID review of the
recommendations of a joint WHO/LDC evaluation
team;

Available resources within the country have been
mobilized and available external sources of
assistance have been explored."
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ANNEX 4

REIMBURSABLE ASSISTAMNCE

The forms of donor assistance inputs, whether om AID,
another hilateral donor, a foundation, a priv voluntary
organization or an international agency, can r .lassified
with respect to the kind of activity to which _uach is
suited and the degree of donor control implicit in the form
of assigtance. They may also be rated as to the likelihood
that the chanqes sought through the project inputs are
likely to be institutionalized into the permanent framework
or pattern of performance of the recipient cooperating
country.

The spectrum of assistance ranges between direct provision
of commodities, personael and even an operating controlllng
organization at one extreme, and at the other, the provision
of a specified sum of money. The first estreme is exempli-
fied by installation of a working factory or school. The
use of this model in health sector assistance is most
common by private voluntary organizations which may, for
example, build, staff and operate a hospital.

The degree of effective donor control over the cuality, use
and relevance of the inputs provided declines as the form
of assistance moves closer and closer to the opposite pole:
provision only of funds.

A common AID practice is to allow the recipient country to
solicit bids and arrange for“ deliveries, after which AID
makes payment directly to suppliers for commodities and
contract services. Such assistance is characterized by
tight specifications (including source spccifications) or
scopes of work, all of which are subject to AID approval.
AID frequently combines with such assistance the provision
of direct hire advisors. Such input financing has been
most successful where the purpose of the assistance and
the provision of the input are practically the same (e.g.,
the building of a dam).

When the purpose is.to create an organization or a working
system (such as a continuing vector-borne disease control
system), input financing of thisnatures suffers from the
likelihood that the development of the organizational and
human aspects of the system may get out of phase with the
provision of equipment or other AID inputs. One solution
may be a greater degree of AID involvement in the manage-
ment of all phases of the project, but this is costly in
money, time andpersonnel; it involves a degree of foreign
control that may be unacceptable to many countries; and,
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most importantly, it inhibits the growth of an indigenous
organization and system which will survive the termination
of external support. The servicios of the programs of the
0ld Institute of Inter-American Affairs (IIAR) of the 1940's
and 50's provide examples of the difficulties inherent in

this approach.

In recent years, AID has been moving increasingly toward
output financing. This technique of assistance involves
payment, by AID to the recipient, of previously agreed-
upon amocunts when project outputs are prcduced or are in
place. The best-known variant as the Fixed 2Amount Reim-
bursement (FAR) techniques pioneered by USAID/Philippines,
where AID paid for schcol buildings and other public works.
The donor is able to maintain direct control over the
quality of inputs by insisting on approval rights for sup-
plying contracts, for the specificaticne of the inputs, for
inspection of the furnished product, or some combination
of these devices.

2pplied to a health delivery system or to a vector-borne
disease control program, the FAR technique could. involve
payment of specified amounts at various stages of cevelop-
ment, or reimbursement for the cost of specified inputs
when certain components had become operational. As an
example, AID might reimburse for insecticides, antimalarial
drugs, laboratory equipment, spray equipment cr vehicles
after spray teams were in the field and had sprayed an
agreed number of houses or villages in locations consistent
with the previously agreed-upon plan. The output perfor-
mances vhich trigger payment might include training (to an
agreed acceptable minimum standard) and placement of a
given number of technicians -- again, consistent with
plan. Still another example: a certain percentage of the
population at risk (from locations identified in the plan
as significant in a control program) tcsted for infection
~- as evidenced, possibly, by blcod slides collected,
examined and analyzed. The selection of the performance
or output items for which payrent is made would be decicded
by the importance to program objectives of alternative
outputs, the difficulty of achieving such outputs, the
relative ability of the recipient country to provide the
forward funding needed, and the higher adninistrative cost
of selecting more detailed and smaller picces of the total

system for payment.

The institution or system develored in this fashion is more
likely to ke truly indigenous and less likely to be a hot-
house plant, unable tc survive the removal of the artifi-
cial environment of foreign aid. There is a real carrct to
the cooperating country for cood perfcrmance -- reimburse-
ment ——- and a real stick -- the possibility of seriously
delayed or even no AID disbursements.
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ANNEX 5

COMMUNITY PARTICIPATION

Community participation is difficult to define in
operational terms. Conceptually, it represents a
return to an earlier idea, involving community
responsibility to pave the way for delivery of
health services, and a departure from what WHEO's
Director General describes as "urban health palaces."

"Extending the government's presence into villages
while the village paves the way" is easier said than
done, and the concept of building a national program
(especially a program as complex as malaria control)
on the basis of village decisions and village
priorities is visionary.

Nevertheless, one of the greatest differences between
the concepts of malaria eradication and malaria control
lies in the degree of active community participation
required for success. In the main, during the period
of time-limited malaria eradication, it was considered
that the people bkeing protected need only participate
passively -- permit their houses to be sprayed, answer
questions of surveillance agents and take the drugs
provided. Successful control operations, which will
continue year after year, will require well-organized
community participation, and such participation will
in turn require stimulation.

It is apparent that local resources are availalble,

but are used haphazardly. The problem is to identify,
mobilize and put them into harness. Community partici-
pation in the field of malaria control may bhe easier

to generate than in some other fields. Especially
where people have experienced freedom from malaria,
there may be a positive desire on the part of the
community to preserve or to regain such freedom

Five countries in the region (Furma, India, Indonesia,
Thailand and Nepal) have already built a measure of
community participdtion into their programs of primary
health care ~-- although in the case of Nepal, the
"volunteer" health worker is cgovernment-supported.

The Philippines also cites an example of direct com-
munity participation in malaria control, but since

it consists of source reduction efforts by prisoners
in a penal colony, its replicability is questionable.
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Sri Lanka, however, reports a hdghly effective contri-
bution toward malaria control by the Srimadana move-
ment, a non-political, non-sectarian volunteer group
(which appears, however, to have had external assist-
ance from private sources). Srimadana has undertaken
a successful pilot project of malaria control under
which all control measures were assigned to the move-
ment. Leaders were trained in all malaria control
measures —-- drug distribution, source reduction,
larviciding and even residual spraying with the

toxic insecticide malathion. Government inputs
included training, supervision and a measure of
logistic support.

(It is to be noted that with the exception of a
limited village trial in Burma many years ago, no
other country has felt it desirable to entrust the
application of toxic residual spraying to volunteers).

Dr. Somboon Vachrotai, Director-General of the Depart-
ment of Health in the Thai Ministry of Public Health,
believes that the voluntary health worker can provide

a major part of the answer to the problems of resurgent
malaria -- at least in Thailand. Dr. Somboon heads

the Lampang Health Development Project, a major AID-
supported pilot projec* in northern Thailand which

is highly regarded by USOM/Thailand and which, with
some modification, is serving as a model for replica-
tion throughout the country. The project relies heavily
on the unpaid voluntary health worker who is the first
link in a chain extending to the community health para-
physician, the district-level rural health center and
the provincial hospical, which now has a Department

of Community Health. Dr. Sorktoon sees the malaria
control role of the voluntary health worker as incor-
porating prophylactic drug treatment for any fever plus
case detection, more successful than the normal health
service unit because the volunteer worker actively
visits homes, rather than waiting in the center for
visits of sick patients.

In general, programs of community participation focus
on a community-selected health worker who gives (or

is paid for) part of his time. He advises villagers
on sanitation, gives assistance to special program
workers (e.q., secures acceptance for malaria spraying)
and undertakes such duties as case detection, slide
preparation and dispensatiocn of presumptive or radical
treatment.

There are numerous examples ¢f community involvement in

solving their own economic and social problems; they
include examples in the health field. The attached
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bibliography, by no means encyclopedic, deals with
differing techniques of bringing health services to
the people and of involving the people served in the
provision of such services. Each example selected
stresses the time required to engender such
cooperation. It is apparent that many obstacles

must be overcome before achieving the degree of active
community participation desired. ESome factors that
must be considered:

1. Malaria control may not have a high priority on
the people's list of community needs, and highest
priority needs may have to be satisfied before
community action will be taken on malaria control.
Malaria control services should be coordinated
with other efforts to meet the social and economic
needs of the community.

2. The villagers should have a voice in assigning
priorities to the health problems to be serviced.

3. Selection of personnel to provide health services
in a wvillage should be made by the villagers
themselves.

4., Village health workers require not only adequate
training (and refresher training as needed) but
regular supervisory visits by local government
medical specialists.

5. The community will be more concerned with the
success of the village health worker if it provides,

6.

in whole or in large part, the costs of his services.

Attempts to stimulate community participation should
take into consideration the resources of the community.

A WHO-UNICEF joint group on policy will be conducting

a seven-country workshop this year, including study
tours of community participation in India and Sri Lanka,
to develop further guidelines for the elicitation of
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group participation in the delivery of health sex-
vices., The results of this workshop may prove
helpful in suggesting ways in which the limited
health budgets (and malaria budgets) of the devel-
oping countries may be extended.
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ANNEX 6

MALARIA INCIDENCE

Malaria incidence data throughout the countries of
South and Southeast 2sia were derived from officially
detected cases revealed by malaria-posgitive hlood
slides, as reported by WHO. Since WHO's definitions
of its regions differ from tho:e used by AID, the
country groupings do not coincide.

WHO's South-East Asia Region includes Pangladesh,
Burma, India, Indonesia (Java and Pali), Nepal, Sri
Lanka and Thailand. (It also includes the Maldive
Islands). It excludes Pakistan and the Philippines.

Thus, figures for Pakistan and the Philippines are
not incorporated in the overall chart for South-East
Asia. The individual country charte for Pakistan and
the Philippines were prepared on the basis of data
provided by the countries therselves.

The following charts do not represent the incidence

of malaria in Asia. They depict the rumker of cases
detected by malaria-positive blood slides, within the
areas where anti-malaria operations were being con-
ducted. For the countries cf the South-Tast Asian
region, the blood examinaticn rate for 1¢76 was scme
7.798L/ of the population at risk;2/ of the 6¢ million
slides examined, sowe 6.5 million (9.47%) were
malaria-positive. For the entire population at risk,
the annual detected parasite incidence was 7.37 cases
of malaria per 1000. If the incidence of malaria
among individuals actually tested (as indicated by

the percentage of malaria-positive slides) were evenly
applied to the entire population at risk, the total
incidence (including cases among the 92.21% of the
population at risk who were not tested) could have run
as high as 84 million cases iIn the region.

1/ Blood examinaticn rate differed fram country to country — more
than 13% in Nepal and Sri Ianka, and less than 1% in Purma.

2/ Scme areas within the region are naturally malaria-free ;cthers
" achieved freedem from transrission during the maleria eradication
period. Population at risk reside in areas where transmission
continues; of the total population in the South-Fast Asia Region
(983.3 million), almost 95% (887.2 million) reside in malarious
areas. SEARO officials state frankly that the entire population
living in areas vhich vere malaricus at the incepticn of anti-

nalaria efforts shcould now ke considered at malaria rish.
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In practice, a high proportion of the malaria-positive
slides came from sick individuals who came in to health

centers for treatment (passive case detection) ~- as
against a group of slides taken from an entire popula-
tion area (active case detection) -- and the pexcentage

of positive slides is quite obviously far higher among
a group seeking treatment for discase than would be
the case for tha general population.

Nevertheless, the health centers are frequently quite
remote with respect to a substantial proportion of the
rural population; many infected individuals are unable
or unwilling to seek treatment, preferring to allow the
disease to run its course or to purchase ‘he chemo~
therapeutic drug from the ubiquitous rural pharmacy.

Thus, while it is improbable that the malaria incidence
in the South-East Asia region was as high as 84 million
cases in 1976, it is readily apparent that the officially
detected 6.5 million cases was far below the actual
incidence. The true figure for the region may well

have been as high as 30 to 40 million.

Agf noted above, charts of numbers of casecs detected by
malaria-positive blood slides do nct reliably depict
the true incidence of malaria; they do, however, reveal
trends. Thiy suffcr the draw back that an increased
cffort to detect malaria through a more active sur-
veillance program will produce a greater number of
malaria-positive slides.

A somewhat more accurate trend indicator is the per-
centage of malaria-positive slides among all slides
examined. This percentage figure, known as the Slicde
Positivity Rate (SPR), is also graphzd for each of the
countries in the region.

Yet a third indicator is the Annual Parasite Incidence
(API) per thousand population. As is the case with
other two indicators, the API is based on detected in-
cidencc. Depending on the degree of infection within
the population and numbers of slidecs taken, the API
trend wmay bhe higher or lower than the trerds in total
numbers of malavia-positive blood slides on the Slide
Positivity Fate. The charts also cet forth AFI fiqures
for the region and its member countries.

‘The following charts, then, show three different
indicators of trends in malaria incilonce. Each of
the indicators clearly shows the dangerous degree -
of malaria resur¢ence in Zsia.
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ANNEX 7

AGRICULTURE AND MALARIA

(br. Omer J. Kelley, Who participated in the first col-
logquium of the Study Group, had the following observations
to make on the potential contribution of sound agricultur-
al land and water management practices to vector control

source reduction).

* % % %

Agricultural lands are in many countries of Asia among
the primary breeding grounds for malaria vectors; proper
management of such lands and associated water use can
play a major role in malaria control.

All agricultural lands, except those receiving such
limited or even distribution of rainfall that there is
no ponding or runoff, may provide potential areas for
mosquito breeding. 1In the rainfed areas of the world,
the primary problems are asscciated with low areas,
which provide shallow, stagnant water basins; drainage
areas, including rivers; horrow pits, buffalo wallows,
etc.; and in some cases, flooded rice or other crop
fields. Except for crop-field floodinag, which occurs
during monsoons or other long periods of heavy rainfall,
good land and water management practices should prevent
the conditions which provide areas for mosquito breeding.
Good surface drainage, as a general rule, will remove
the water from the land sufficiently fast that enough
time does not elapse with free-water to provide time for
hatching of mosquitoes. With tbhe scarcity of land and
water in most of the world today, cood farming practices
which provide for efficient use of the land and water
resources usually will more than pay for the necessary
practices, and hence the resulting moscuito control is a
free by-product.

In addition to the problems of rainfed areas, irrigation
of agricultural lands provides additional acuacic habhitats
suitable for mosquito producticn. loreover, in a number of
countries malaria mosquitoes are produced in reservoirs.
Conditions associated with impoundments that are conducive
to malaria mosquito production include emercent and/or
floating vegetation, accumulaticns of floatage and debris
in shallow water areas or embayments protected from wave
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action, and undrained depressions. In some countries, the
major sources of malaria mosquitoes are related to faulty
irrigation and drainage practices. The sources include
seepage areas, obstructed canals and ditches, and collec~
tion of irrigation waste water in undrained areas.

Poor land leveling, resulting in low spots in the fields,
is prevalent on nearly all irrigated farms in most of the
developing countries; similarly, irrigation ditches that
are too low, or meander over much longer distances than
are necessary and often water-log the lower areas, are
found almost universally through the irrigated areas.

Fxcessive irrigation, leaving the wvater on the land much
longer than is necessary, is a frequent practice in many
irrigated areas of the world--including parts of the
United States.

All of the conditions mentioned above that provide
breeding areas for mosguitoes are associated with poor
water management. Good water nanagement practices
should go a long way toward removing irrigated areas
as a source of breeding grounds for nosquitoes. In
most if not all cases, the cost of installing and
maintaining good water management practices will be
srall compared with the increases in crecp vields and
reduced water use.

Research conducted recently in Pakistan showed that
nearly 50% of the water being applied to farmer fields
by the traditional method could rce saved with good
water management practices. This not only mnade water
available for additional acreages, kut it lovwered the
water table and provided conditions for improved crop
yields. In some cases, Crop yields per hectare vere
more than doubled. To provide these types of savings
and increased yvields required a complete renovation

of the farmer irrigation distribution system, including
straightening and lining of the canals, land leveling
and the installation of drainage ditches. This made
possible more timely applicaticn of irrigation water,
application in the proper amounts, ancd even wvater
distribution over the farmers' fields. For the higher
yields increased use ot fertilizers arnd pesticides
were generally necessary. The major roint to be made
here is that the improved soil and water manacgement
practices much more than paid for treir costs, gave
ircreased and much needed crop yields and eliminated
the conditions conducive to mosauito rroduction.
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ANNEX 8

FOR THE NON-TECHNICAL READER

Kinds of Malaria

Human malaria is caused by four different species
of the protozoon Plasmodlum -- P, vivax, P. falcip-
arum and less commonly, P. malariac and P. ovale.
Of the two most common types of clinical malaria,
vivax is the milder. It is characterized by pe -
Iodic chills and fever, an enlarged spleen, anemria,
severe abdominal pains and headaches, and extrenme
lethargy. Vivax malaria may subside spontaneously
in ten to thirty days, but unless treated with
certain curative drugs may recur at intervals over
a period of cne to three years. The fatality rate
is low (1% or less), but the disease is extremely
debilitating and lowers the patient's resistance
to other diseases. Falciparum malaria produces
these and other symptoms, including edema of the
brain and lungs and blockage of kidney activity.
The fatality rate for falciparum malaria is high
if the disease is not treated promptly; in a non-
immune population, never exposced to the disease

or freed from exposure for a period of several
years, death rates during an epidemic of falcip-
arum malaria may exceed 10%, and there have Lkeen
reports of mortality as high as 50% in limited
areas. In totally enderic areas in Africa, mor-
tality among children from six months to two years
may average 25%,

The Malaria Cycle

Plasmodia species have a complex life cycle. They
are transmitted to man by the bite of an infected
female Anopheles mosquito. When such a mosquito
bites, Its saliva, which ccntains the parasite in
the sporozoite (or motile infective) stage of its
life cycle, is injected into the bloodstream of
the victim. The sporozoites quickly enter the
liver, where they divide and develop into rmulti-
nucleated forms known as schizonts. 2 form known
as a merozoite is generated akout each nucleus and
after six to twelve days, the schizonts hurst,
releasing the merozoites into the blood stream.
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' The merozuites invade the host's red blood cells,
vhere they grow and divide to form more schizonts.
These schizonts also burst, destroying the infected
red blood cells and releasing more merozoites into
the bloodstream to repeat the cye¢le. The major
symptoms of malaria are associated with the rupture
of the schizonts.

Some of the merozoites in the victim's bloodstream
develop into male and female forms known as game-
tocytes. 1If at this stage the victim is bitten by
a mo-tquito, the gametocytes enter the mosquito's
stomach where they become free male and female
gametes (mature germ cells) and fertilization ocurs.
The fertilized gamete develops into an ococyst con-
taining many sporozoites. VWhen the sporozoites
mature, they migrate to the mosquito's salivary
glands, where the complete cycle is begun again.

(adapted from Maugh: Science,
Vol. 19€, 1977)
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