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1.

INTRODUCTION

The Regional Seminar on Environmental Health Manpower Development,
organized by the WHO Regional Office for the Western Pacific, was held in
Manila from 7 to 14 September 1978. It was attended by 16 participants
from 13 countries or areas, and by observers from UNDP and UNICEF. The
agenda and list of participants and working papers, are given in Annexes 1
to 3.
The main objective of the seminar was to discuss manpower requirements
and utilization, and available training programmes and facilities and in
the light of these to seek solutions for fulfilling manpower development
needs.
Dr J.H. Hirshman, Director, Programme Management and Acting Regional
Director, delivered the opening address. He welcomed the distinguished
group of participants and thanked the observers for participating. He
recognized the importance of environmental health manpower development to
WHO goals for improving effectiveness in environmental programmes and in
securing public understanding, support and participation in broad social,
economic and health improvement plans.
Dr Metodio A. Palaypay of the Philippines was elected Chairman and
Datuk (Dr) Khalid bin Sahan of Malaysia was elected Vice-Chairman. The
group adopted the agenda which as given as an annex.
2.
2.1

KEYNOTE AND COUNTRY REPORTS

Needs and methodologies in environmental health manpower development

The Seminar Director, Professor C.L. Senn, in his introductory keynote
comments remarked on the impressive and extensive experience and expertise
of the seminar participants and stressed the importance and value of the
contributions they can make to the seminar objectives of finding
practicable and realistic solutions to common Regional environmental health
manpower development needs.
The participants were reminded to keep in mind, in their
deliberations, the need for utilizing the best and most practical and
effective available means of education, training, professional development
and motivation for personnel concerned with the traditional environmental
functions performed by public health inspectors or sanitarians, public
health and sanitary engineers and a wide variety of professional and
technician personnel. At the same time, recognition was given to new
challenges and motivating factors for developing manpower for new,
high-level environmental responsibilities. The trend within the Region and
throughout the world is for governments to adopt new, strong national
policies calling for major allocation of resources and effort toward
upgrading environmental protection, pollution control and resource
conservation and toward the establishment of large programmes for community
and rural water supply and sanitation to protect public health, and as part
of global social, economic, industrial and agricultural development.
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To meet those new challenges it is necessary to develop manpower
capable of effectively planning, managing and coordinating the new
functions of high-level agencies entrusted with the responsibility for
planning and achieving new environmental goals. Staff members are also
needed for making comprehensive studies to determine the environmental
impacts of proposed new development projects and for securing measures
which will minimize environmental degradation and adverse environmental and
health effects which have been associated with projects for which there was
inadequate environmental health planning and review.
New pollution control programmes require many professionals and
technicians to plan, design, build, operate, monitor and provide
surveillance for air, water and land pollution control plants, including
complex equipment and processes. New urgent demands exist for energy and
resource conservation, including utilization of energy from wastes. Energy
conservation is a factor in selecting the least energy intensive and
simplest pollution control and waste management systems. Manpower is
required to develop, operate and evaluate processes and equipment and to
monitor effects of pollution control measures, including control of
community and industrial noise and worker's health.
United Nations and WHO conferences are focusing upon new and improved
environmental control in planning, building, rebuilding and improving human
settlements, including housing and the residential and industrial
environment.
A brief summary of manpower development needs for environmental health
would include:
(1) Integration of traditional and new environmental health education
courses with curricula in town planning, economics, business and public
administration, political and behavioural sciences, health education,
applied research, computer sciences and the wide variety of professional
and technical disciplines to enable staff to capably function as
administrators of new, high level environmental directorates and planning
offices. The latter includes the abilities to assume leadership and
professional responsibilities for comprehensive environmental impact
assessments.
(2) Engineers, scientists and environmental generalists need new
training to effectively plan, design, build, operate, secure public support
for, supervise and monitor a wide variety of works, plants and pollution
control equipment and to develop and utilize monitoring systems to evaluate
the effectiveness of water, air, land, and noise pollution control; to
develop methods to economically utilize and treat industrial wastes; to
better manage and utilize solid wastes; to keep toxic wastes from polluting
water, air and the soil; to avoid adverse health effects of toxic and
hazardous chemicals used in industry and agriculture.
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(3) The best practicable means should be selected by countries
themselves to satisfy their own needs in training and developing manpower
for the important functions already being performed, and new duties to be
performed in the future, by health inspectors, assistants, village aides
and related staff, including food safety, vector control, community
sanitation and community environmental health education and participation.
This independent approach is one of the most important element of manpower
development for the Region.

(4) Examples, like the Philippine Local Water Utilities
Administration programme, demonstrate the great benefits which result when
agencies which are responsible for major environmentally-related programmes
such as water supplies and wastewater management assume responsibility for
training and manpower developing so their own staff has the capability to
effectively plan and operate environmental health elements of their
functions.
(5) Top-level government leadership should bring together
representatives of environmental health oriented agencies and educational
institutions to plan jointly for integrated environmental health manpower
education and training and thereby produce the types and numbers of
personnel needed for the whole variety of present and projected needs.

(6) There is much to gain from societies and associations of
professional and technical workers which promote and secure advancement and
education of their members. Examples are water supply, wastewater
management and other technical and professional groups which have formed
associations which publish technical journals and promote continuous
education and professional advancement of their members.
2.2

Country reports

Mr E.W. Lee, Regional Environmental Health Officer, commented on the
excellence of the country reports which had been prepared by participants,
in response to the WHO request. He noted that while there are many points
of similarity, the conditions in the various countries and areas of the
Region are so diverse that each has had to develop manpower to fit its own
particular needs. However, there are enough points of similarity to fully
justify the pooling of knowledge and experience so all may benefit by
experience throughout the Region.
There are major differences in the stages of development and
therefore, of manpower needs within the Region. One is the environmental
problems of some of the most densely populated, rapidly growing
metropolitan areas of the world, and the other is environmental health
problems in scarcely populated, rural areas of a variety of territories,
including small islands which are faced with traditional and basic
environmental health needs. A major challenge in all countries is to deal
better with unplanned and uncontrolled urbanization and rapid
industrialization and with improper use of toxic and hazardous substances.
Extremes in numbers of environmental health manpower which were cited are
Japan with over 6 600 environmental staff members and the several Pacific
Island countries with less than five personnel. A summary of the Country
Reports is contained as Annex 4.
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3.
3.1

DISCUSSIONS

Manpower development resources of the Region

Dr Eric H.T. Goon, Regional Adviser in Health Manpower Development,
described the health manpower development programmes of the Region, with
particular reference to environmental health. The Regional programme is
directed at the development of appropriate health personnel to meet the
needs of the entire population, as well as the development and application
of relevant training processes for basic and continuing education. The
goal is to promote closer cooperation between national agencies responsible
for the training of health personnel and those who are responsible for
delivery of health care.
Dr Goon summarized WHO fellowship programmes and suggested full
utilization of available funds and programmes. He said the Regional Office
is now updating a publication, listing relevant educational programmes of
the Region, including environmental health.
In an illustrated presentation, Dr Goon described processes and steps
which are useful in determing the type of knowledge the trainee needs and
the most effective methods of transferring that knowledge. He stressed the
importance of the teacher's understanding the many complex facets of the
learning process, including big differences in individual speed in
learning; the necessity of convincing the learners of what they are
expected to learn and why; and, the need to evaluate the process and its
results to find out how much of the presented new knowledge is actually
transferred and retained.
The participants held a lively discussion on training methods which
are most effective for satisfying environmental health objectives. Of
particular significance was the need for developing means of integrating
"academic" training with training in its field application. All concluded
that on-the-jOb training must be carefully planned and supervised so it
becomes an actual part and continuation and extension of classroom and
academic instruction. Practical training in application of knowledge can
be integrated with the classroom training as has been highly successful in
the British Royal Society of Health system widely utilized in the Region,
for health inspectors, or it can be part of a well planned and structured
on-the-jOb training programme, which is provided after academic training in
fundamentals, as is common in the United States of America.
The question of whether staff members, such as public health
inspectors, should have a "degree" or a "diploma" was discussed and points
in favour of each system were presented. It was generally agreed, however,
that this is a matter to be decided by each country or area taking into
consideration the needs, the views of all concerned, and the availability
of suitable educational and training institutions.
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Examples were cited of educational institutions and environmental
health agencies establishing short-term, intensive courses to train public
health inspectors, engineers and representatives of industry for new
responsibilities in pollution control and monitoring, noise measurement and
control, occupational health and safety, and other specialties. Such
programmes were considered highly beneficial and especially so when there
exists close collaboration between operating agencies and the educational
institutions which provide the training.
3.2

Manpower for developing countries

Dr N.Y. Kirov, WHO intercountry project adviser, in presenting his
working paper on "Environmental Health Manpower for the Developing
Countries" noted that mostiuntries of the Region "have or are developing
comprehensive programmes fr the preservation and conservation of
resources, the protection f health and of the environment, and the
improvement of the quality of life. They have intensified their efforts to
control air, water, land and noise pollution, and have embarked on rapidly
expanding programmes of environmental protection and pollution control".
Dr Kirov listed the wide range of environmental elements which
comprise a comprehensive environmental programme. A critical problem is
shortage of manpower to staff all of the positions and programmes which are
emerging. To fill the need, he said, it is necessary to provide
multidisciplinary training in a broad range of subjects.
The manpower problem is intensified because, in addition to the need
for developing manpower to staff new programmes, there already exists in
the Region a chronic shortage of trained staff ranging from technicians,
engineers and public health inspectors to scientists and speCialists needed
for many tasks. Dr Kirov cited figures showing that each of several
countries needs several hundred unfilled, budgeted positions for technical
employees, principally engineers and large numbers of public health
inspectors.
A recent study in the Region showed that present available employees
for community water supply, alone, totaled only 192 professionals and 391
subprofessionals but the current need is for 1540 professionals and 10 514
subprofessionals.
As a short-term solution, Dr Kirov advocated an all-out, "crash"
manpower development programme including "recruit and train", special
immediate short-term training programmes with a "pragramatic approach",
better utilization of available manpower, and a companion all-out effort to
reduce loss of trained personnel due to the "brain drain", and loss of
environmental positions due to low status and other reasons. He showed by
an illustrated presentation, basic steps in planning, developing and
conducting training programmes. Among his recommendations were "that
greater use be made of local training facilities" and "within-the-Region
expertise"; plus transfer of information oriented toward local needs and to
the application of low-cost technology. He favoured the principles of
Technical Cooperation among Developing Countries (TCDC).
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The extensive and informative discussion began with recommendations
for greater utilization of within-country educational resources.
A programme was advocated for environmental health, including programmes in
technical schools and other institutions which offer special curricula.
The environmental curricula could be developed with the cooperation of
WHO. At the same time, increased effort should be directed to bringing
appropriate, locally oriented programmes of technology transfer and
on-the-job training to more remote areas. Such courses would cover such
basic subjects as water supply and excreta disposal, food sanitation,
insect and vector control and subjects directly applicable to local
situations.
To further expand educational opportunities, suggestions were made for
the development and administration of correspondence courses coupled with
short-term, intensive training seminars and demonstrations by visiting
educators and trainers. WHO, through the new PEPAS programme, could
provide leadership in this development.
Mr Frank C. Go, Regional Adviser in Environmental Health, who played a
leadership role in developing the plans for the Western Pacific Centre for
the promotion of environmental planning and applied studies, explained, in
some detail, both the primary objectives and goals of PEPAS, and its
limitations. The role is more a catalytic one to help countries develop
their own training programmes and capabilities to conduct such training
throughout their countries and areas. It was not the intention of PEPAS
planners that the new organization will take over existing major
responsibilities of WHO in total environmental health and training. Such
WHO programmes will continue in spite of PEP AS.
PEPAS will provide much needed service by helping to define and
perfect understandings and competencies in the new, high-level aspects of
environmental planning and environmental impact assessment. Its somewhat
limited staff will concentrate primarily on the announced objectives of
PEP AS. It will help develop methodologies for developing competencies in
air quality assessment and control, water quality management, information
systems, systems analysis, environmental planning and its relationship to
economics and development planning and similar needs for modern, broad and
comprehensive environmental management and assessment.
In subsequent group discussion it was recognized that Member
countries, with the aid of existing international or bilateral programmes,
will have primary responsibilities for in-country manpower development.
In response to several suggestiops that environmental health
correspondence courses be instituted, an example was cited of an
environmental health correspondence course which was long conducted under
leadership of the United States Center for Disease Control. Course
syllabi, assigned texts and reading material were specified and examination
questions plus syllabi were centrally prepared. However, arrangements were
made whereby state or local training staff members could actually
administer the programmes and adapt them to inservice training which would
incorporate local application. Such programmes may have application in the
Region.
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It was stated, however, that the United States Environmental
Protection Agency has recently tended to supercede correspondence courses
by bringing to regional locations throughout the country two or three days
"Technology Transfers" on various subjects. Some are for designers of
pollution control plants. One of the more recent programmes was an on-sit~
wastewater management (septic tanks) and on innovative and appropriate
technology for alternative, low-cost, simple wastewater management.

3.3

Community participation in environmental health

Mr H.S. Dhillon, Regional Adviser on Health Education, provided
practical knowledge on the importance of incorporating health education
training into manpower development programmes. He illustrated the
essentiality of understanding how to secure "community involvement in
sanitation programmes". To succeed, it is necessary to be able to
understand the community's organizational structure, to identify community
leadership and to know how to ascertain relevant community desires, customs
and constraints. That knowledge helps the environmental worker learn
techniques to best gain public support and participation for programmes ann
projects. A working knowledge on how to use simple approaches to achieve
public involvement can be taught to village environmental staff within a
few days, by intensive training.
Mr Dhillon cited a technically well planned community education
programme, which utilized local resources, that resulted in only 5 per cent
of the population being motivated to have sanitary privies. After another
several years of educational effort, only another 10 to 15 per cent of the
households were so provided. It was found that village residents did not
fully understand what health benefits would result from sanitary privies.
To them privies had the image of being odorous and of little value.
It was then found that people were motivated more by knowing that
privies provide:
privacy
protection from the elements
status.
In one case, a water-sealed privy programme failed for combined
cultural and technical reasons. In that case custom forbade males and
females, even of the same household, using the same toilet facility. In
addition, there were many cases where there was not enough space to build
the toilet 50 feet from the house, and the neighbour's, as required.
Mr Dhillon cited a programme whereby wells and hand pumps were
provided for householders, at no charge to them. A survey made two years
later revealed that 60 per cent of the pumps were not operatable, usually
because of some simple and easy to repair defect such as a missing nut or
bolt. The point was made that people do not fully appreciate what they get
"free".
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Training for community involvement includes:
learning how to identify community leadership;
knowing people's culture;
how to get people to understand proposed programmes;
how to work through community leadership to promote programmes
which are acceptable for the particular local culture.
Participants cited examples to support Mr Dhillon's experience. In
Tonga, the women are the ones which keep up the home and so, women's
leadership and support is essential. In the Solomon Islands, water supply
system provided at no charge to the users suffered from lack of
maintenance, while those for which the public had to make some contribution
tended to be well maintained.
The concept of seeking community leadership and support was
illustrated by health leaders convincing groups of owners of food service
establishments that they have an important role in preventing food-borne
diseases. That led to acceptance by owners of responsibility of filling
out self-inspection forms and agreeing to make staged improvements.
It was emphasized that environmental health manpower development,
education and training programmes should include providing knowledge and
abilities for environmental staff at all levels so that they can capably
induce involvement of communities, organizations, and groups in
environmental programmes and understand "consumer" values, customs and
traditions which bear upon the acceptance·and practice of environmentally
sound principles and actions for environmental health.
3.4

Roles of models in manpower planning

Mr M. Subramanian, Regional Adviser on Health Information discussed
and explained, with visual aids, his working paper on "Role Models in
Manpower Planning".
The paper provided an example of a generalized manpower projection
model (GMPM) to integrate health manpower and education system data to
forecast values for manpower demands and outputs from various educational
and training institutions under different assumptions.
He said environmental quality, at any point of time being determined
by the available manpower and the required manpower, any effort at
improving the environmental quality requires a study of "expected" manpower
needs and available manpower. Models are particularly useful in situations
when pro-active and effective decision-making requires future information.
Though models do not describe reality in all its details, yet they are
abstractions of reality and can faithfully reflect the real world. System
dynamic models, in which stocks or number of manpower available are
determined by flows, are extremely effective in providing forecast values
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under different conditions considered relevant for manpower development
programme, but are not observable in real life. There are necessarily
inherent weaknesses in the idea of using models to represent reality but
they are the best available efficient approach to analyse and solve complex
decision problems in areas requiring long-term planning and/or involving
long-term implications. Through incremental improvements to models, with
regular feedback and adaptation by regarding models themselves as a control
system process, the potentiality of the models can be fully tapped to
support decision making involving long-term effects.
3.5

Manpower development for rural water supplies

Mr Jan Haijkens of the WHO International Reference Centre for
Community Water Supply of the Netherlands presented his working paper on
"Manpower Development for Rural Water Supply; Development Strategies and
International Cooperation".
The staff
development of
Development of
sector)". The

of the Centre, with consultants, worked two years in the
a "Third Draft - September 1978" of "Suggested Steps in
a National Training Delivery System (water and sanitation
draft was made available to participants.

Among the major differences between urban and rural water supply
schemes include the large number of rural supplies scattered over wide
areas; the close involvement of local committees in planning and
management; and the need to integrate rural water supply programmes with
rural development and other relevant sectors of the economy. The
principles of planning, organizing, conducting and evaluating training
programmes was covered by an illustrated presentation.
Since the rural systems are widely scattered the training needs to be
decentralized. Persons to be trained should be selected from those who
will be content to remain working in rural areas. Emphasis was placed upon
following a national plan. Training materials need to be relevant to
training objectives, and training instructors need to be familiar with
country customs and policies.
Discussion brought out the need for recognition of the distinction
between urban and rural water supply problems and practices. Training for
all piped community water supply programmes has many common factors,
whether considered urban or rural.
Participants expressed a desire to have advice on how to train and
organize so rural water supplies can be properly maintained. Some noted
that planning and providing maintenance of public fountains should include
suitable arrangements for drainage. Others discussed the training needs
for rural hand pumps, rainwater cisterns, purification and disinfection of
surface supplies; design and maintenance of reservoirs; and consideration
of health education and better facilities to minimize contamination by
handling, transportation, storage and dipping. The failure of some rural
handpump supplies to produce measurable decrease in enteric disease, it was
noted, would indicate the need for training in epidemiological,
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sociological, behavioural, educational and facility design factors to
achieve maximum benefit from water which is safe at the source but may be
highly contaminated by the time it reaches the consumers.
3.6

Manpower development for water supplies

Seminar Director Senn, in presenting his paper on "Environmental
Health Manpower Planning for Effective Water Supply Programmes" stressed
the desirability of considering water supply training as part of a whole
integrated enVironmental health manpower programme. He noted that funding,
staffing, status and support for programmes are closely linked with high
level governmental environmental policies. Many of the countries of the
Region have adopted strong supportive environmental goals and policies. An
example is the recent pronouncement of the President and Prime Minister of
the Philippines calling for tens of thousands of new wells, hundreds of new
community water supply systems and for creation of cooperatives at the
community level to help finance and plan programmes. Those statements and
policies should be linked with programmes for the development of additional
environmental health manpower.
The Seminar Director cited the adoption by the United States of
America in 1975 of their first national law requiring practically all water
supplies to meet national standards for water Quality and establishing
minimum frequency of sampling and surveillance. Enforcement at state and
local levels is favoured and federal financial assistance is available to
help cover the costs of recruitment, training and employment of enforcement
personnel. In this situation, the manpower needs were based upon surveys
by local and state authorities which determined the number and types of
systems and individual supplies in their territories and by utilizing data
indicating the frequency of inspection and sampling and the unit time
required for each such function.
Professor Seen favoured teaching in the field of environmental health
aspects of water supply by drawing upon courses previously taken in related
fields of chemistry, microbiology, physics, mathematics, hydraulics,
geology, social sciences and economics. Such training prepares students
for competent water supply surveillance, which is one of the most important
responsibility of environmental health staff. To achieve effective
results, maximum attention should be given to improving the capabilities of
water supply management to incorporate environmental health policies and
principles into management practices, including securing distribution
system operation and maintenance conditions which minimize inadequate
pressures and consequent health hazards from cross-connexions and
back-siphonage. Another need is to assure properly installed and
maintained building pumps and storage tanks in individual buildings. At
the same time, high priority is due the village aides and technicians who
play key roles in providing and assuring satisfactory water supplies and
who are responsible for securing proper operation and maintenance.
In discussion it was st~ted that the primary focus of environmental
health training for water supplies should be on proper surveillance,
planning and training, since most water supply installations are the
responsiblity of constructional and operational agencies. PartiCipants
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were anxious to find means whereby they will have more success in
influencing water authorities outside health agencies to give priority to
quality as well as to quantity. Some reported good success was ~chieved bv
actively seeking close collaboration with water authorities and by having
joint conferences and discussions of common goals.
In most countries, goals call for following United Nations and WHO
leadership toward providing safe water supplies for all families, includin~
those in rural areas, during the coming International Drinking,Water Supply
and Sanitation Decade (1980-1990). In this respect, a major training need
is seen for rural water supply workers who are available in and willing to
remain in rural areas.
3.7

Manpower development in water pollution control - a planning approach

Mr E.W. Lee presented his report, with illustrations, of actual
manpower planning for specific elements of national water pollution control
programmes. He noted that modeling approaches tend to be somewhat
overwhelming in complexity, especially for smaller developing countries.
However, rather simple approaches result in valid results when the task is
approached by using systematic steps in looking at the whole task to
develop an integrated manpower plan. To be realistic, it is necessary to
recognize existing budgetary constraints and at the same time to utilize
innovative methods and skills.
The process involves:

(1)

recognizing the needs of the programme;

(2)

relating manpower to demands imposed by existing legislation;

(3) keeping in mind both development of capabilities of existing
staff and the need to recruit and train new staff members.
While the total task of effective pollution control appears to be
complex, the task is simplified when broken down into some eight major
functions with about five sub-functions in each category.
The "work load indicator" needs to be readily quantifiable and is of
direct relevance to the total responsibilities. One example given was
number of miles of waterways to be monitored for pollution. Others were
the number of effluent discharge permits to be processed and issued or
numbers and types of personnel to be trained.
Mr Lee further illustrated by handout sheets an "Occupational Staffing
Guide", an "Organization Staff Plan", a "Work Planning AnalysiS", and a
"Training Needs List". By systematically determining the number of units
of work to be performed in each of the eight categories of tasks and
applying unit workload units to each, the manpower requirements can be
calculated. It is then necessary to make adjustments which will retain
maximum programme effectiveness while meeting established manpower and
budgetary constraints. The process should be continuous so as to make
adjustments in accordance with changing conditions.
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In the subsequent discussion it was stated that small countries may
need to provide training in multiple tasks because some of their personnel
will have to handle water pollution control as part of a more general
assignment. Such countries usually do not have the specialist staff
capabilities to plan and establish a comprehensive water pollution control
programme and may need WHO cooperation in their efforts.
It was also stated that some countries require municipalities and
industries which discharge pollutants to appoint their own "pollution
control officers" and such personnel frequently need an intensive,
competent training programme to develop or update their capability.
3.8

Environmental impact studies

There was considerable discussion of the importance of appropriate
environmental impact assessments of proposed projects and developments
which may have significant environmental impacts. It was stated that this
process can help avoid the unnecessary cost and adverse environmental
effects which result when full and competent environmental studies do not
precede the approval and commencement of work or development of projects
which may have significant environmental effects. This is especially
needed in developing countries.
Manpower development for such tasks includes broad and basic
environmental health training, familiarity with the requirements and the
methods of making such assessments, as well as using a multidisciplinary
team approach to the extent which is necessary. Such studies should be
made in the early stages of project or development planning. The goal
should be to produce data which will assist policy makers in determining
whether proposals should be approved as submitted, modified to mitigate
against noted adverse environmental effects, moved, or disapproved. The
reports should show both the anticipated project benefits and the loss from
"no project". The process should also include opportunity for full
participation of related agencies in developing the report and opportunity
for active public involvement in hearings where such reports are presented.

3.9 Solid waste management manpower development
Dr George Trezek gave an illustrated presentation of solid waste
management processes and programmes. He noted that the characteristics and
composition of solid wastes varies greatly by country, so processes such as
recycling, energy recovery and disposal methods applicable in one country
are not necessarily practical in another. His presentation on recycling
ranged from sophisticated magnetic and air-stream classification and
segregation, to removal of recoverables from Manila's refuse by hand labour
of scavengers. Slides depicted the rather complete facilities of the
University of California where Dr Trezek conducts studies on various
processes, including pyrolysis and gasification. He advocated studies to
determine market demand and economic value before embarking on development
of composting or recycling facilities.
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The presentation showed serious environmental problems now associated
with present disposal methods including water pollution, health hazards to
scavengers and fly and odour problems. A current project in the
Philippines was described where householders are supplied with one
container for garbage and one for other refuse. The garbage is fed to
hogs, and the remaining material is partly salvaged and partly used for
compost.
In discussing training for solid waste management staff, it should
include utilization of knowledge from basic environmental health courses
coupled with special training with respect to minimizing fly, rat and
nuisance problems from improperly stored and handled refuse and manures in
cities and villages. This is another programme which is most effective
when it involves application of expertise in and practice of public
education.
In Asia and elsewhere animal manures are placed in simple anaerobic
digesters (biogas or "Gobar" units) where they produce methane. That gas
produces good home lighting in mantle type lamps, and is used for
gas-burning cooking plates. The sludge residue is considered a good soil
amendment. Larger units produce gas for electric generators and other
purposes. This is another field for training and manpower development for
rural areas.
The problem of disposing of unwanted chemicals, including insecticides
and other potentially hazardous and toxic substances, was discussed. It is
desirable that industrial plants which produce toxic waste substances which
may cause water and air pollution be prohibited from disposal of toxic
substances into sewers or dispersal into the atmosphere. Alternative
"safe" dumping sites and other methods of disposal are needed. Thus,
training for solid waste management should include developing skills in the
selection and operation of toxic and hazardous waste disposal sites or
processes.
A person who will have responsibility for the planning and selection
or development of a system to manage solid wastes must have had
interdisciplinary education and experience. Prevailing sociological and
economic factors, as well as various technological factors, must be given
adequate and proper consideration in the evolution of a successful plan.
The personnel who have been trained in a formal manner to handle these
types of problems are just beginning to emerge. It is important to realize
that the traditional training in civil or sanitary engineering or public
health while providing an excellent academic background, does not
necessarily address all of the types of problems peculiar to the management
of solid wastes.
A number of factors have contributed to the lack of training and
development of personnel in this area. Among these are the fact that until
recently, usually no one person or even group has had the expertise to
teach the wide ranging spectrum of topics peculiar to solid waste
management. For example, these would include such subjects as regulations,
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waste stream characterization, collection methodologies, disposal
techniques ranging from relatively simple land filling to advance forms of
biological processing, and mechanized material handling and processing for
energy and resource recovery and marketing, and dealing with the complex
sociological and economic factors. Also there has been a paucity of
suitable teaching materials. Comprehensive textbooks on the subject are
only beginning to emerge. The development of manpower for solid waste
management will be a continuing challenge, even for developed countries.
During discussions it was emphasized that training for solid waste
management must include simple and well-known environmental practices. It
must not so stress complex new processes as to overlook basic, well-known
and acceptable practices.
3.10

Food safety

Dr Terry Masuda used visual aids to comprehensively cover his topic of
"Manpower Development in Food Safety for Developing Countries". He noted
that while reporting of food-borne illness is extremely inadequate,
available data indicate that in developing countries such illness ranks
high among the communicable diseases attributable to environmental
deficiencies. It is therefore unfortunate that food safety programmes tend
to have a low status and priority in many developing countries.
Curricula for environmental staff for food safety programmes, it was
said, are in three categories. Suggested curricula range from a four-year
degree course covering a wide range of basic and specialized courses for
the "professional sanitarian"; two-year college curricula for the
"sanitarian technician"; and, selected inservice training to be provided
for high school graduates, or equivalent. The latter would be classed as a
"sanitarian aide trainee".
Dr Masuda presented an orderly series of steps which form a good
framework for planning and supporting environmental health manpower
development for food safety. These linked manpower planning to programme
planning, ranging from defining the need, establishing objectives, setting
"time bound" goals to conducting continuous programme evaluation. These,
he noted, form the basis for his six suggested steps in the application of
the systems approach to manpower development for food safety. He also
illustrated application of cost-benefit analysis in the selection of the
level of food safety worker for the inspection of primary food
establishments.
Dr Masuda discussed the various nomenclatures for general
environmental personnel, including those who are engaged in food safety,
and gave comparisons of the various accreditation requirements. He
favoured primary responsibility being vested in "professionals" who can
handle a general environmental health programme, as well as foods. He also
favoured assigning appropriate food safety tasks to sanitation technicians
and aides.
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3.ll

Titles and training for "health inspectors"

Dr Masuda stated there is considerable justification for establishing
regional uniformity in terminology in titles for personnel doing similar
environmental health tasks. Participants proposed a number of titles for
the basic professional environmental generalist. Sentiment was against the
title "sanitary inspector" because it was thought to connote duties beneath
the scope of the position being considered. Some gave the same reason for
non-acceptance of the title "sanitarian". The current title now used in
the British Royal Society of Health programme is "environmental health
officer". That was acceptable to only some participants. The title
"environmental protection officer" was presented, as was a title using the
term "ecology". Since selection of the most appropriate title is of great
significance to the public health inspectors and their professional
associations, seminar participants decided it would be inappropriate for
them to suggest specific, uniform titles.
There was much sentiment expressed in favour of well-planned and
presented food handler training programmes. These, it was stated, are more
important, under normal circumstances, than food handler health
examinations. While some favour trying to train all food handlers, others
noted that the turnover of many food employees is exceptionally high and
establishment owners are reluctant to assign the employees enough time for
training. Some fundamental training in environmental health principles for
all food handlers may help produce improved sanitary practices by
employees. However, owners and managers are the only ones with authority
to make most changes and improvements and they should supervise the help,
so primary emphasis in some countries is on "operator training".
Educational aids, appropriate to the country, locality and type of
establishment would be helpful. This includes pamphlets, visual aids
including video-tapes, and portable equipment to enable showing to small
groups, such as employees of a single food establishment.
Those with experience in evaluating such programmes have found that
maximum benefits result only when there is follow-up within individual
establishments where owners, managers and supervisors are trained to
supervise environmental health activities, test food temperatures, make
inspections and train their own employees in good food safety practices.
Of high priority is the need to strive to maintain safe temperature
conditions of prepared foods which can cause food-borne illness.
The most severe challenge is to develop strategies to cope with
problems generated by sidewalk vendors, hawkers, and persons who prepare,
display and sell or serve "hazardous foods" without having basic facilities
requisite for food safety and hygiene.
Another element is to develop staff with ability to review plans for
new establishments, their equipment and its installation, so as to assure
design and construction to exclude rodents and flies; to provide properly
located fixtures for hand, food and utensil washing; facilities for proper
food storage; and design and lighting to facilitate good hygiene operation.
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It was stated some small countries are experiencing foreign capital
being used to build large food processing plants which will export much of
their products. Some mentioned a trend to import many varieties of foods.
Often there is no staff member familiar with large, specialized food plants
and there is no readily available laboratory or testing facility in the
country to test both imported and exported foods. Testing is normally an
important element of any country's food safety programme. It was stated
that some countries have wisely developed processes, equipment and controls
to assure that processed foods will conform to ~ood, international food
standards and requirements. Similarly, procedures are implemented to see
that imported foods meet such standards. Some participants indicated the
need for expert consultants, to help train their staff in modern food
safety technology.
3.12

Village aid programmes

Mr N. Westley preceeded his presentation on "Field Experiences in
Health Inspector Training in the New Hebrides" by discussing general
manpower problems of the South Pacific Islands. Fiji has been shifting
from the British Royal Society of Health type training for health
inspectors. Alternative training would be by a four-year B.Sc. curriculum
designed to qualify generalist staff to have capabilities for handling all
aspects of pollution control including noise and air pollution. The
village environmental health programmes are linked to primary health care.
A study of villagers in the New Hebrides showed nearly 100% of one to 17
year olds had intestinal parasites. A majority of the ten most commonly
reported diseases were associated with inadequate environmental amenities.
As a result, the environmental health programme was planned to integrate
water supplies, excreta disposal, malaria and vector control, housing and
food.
An illustrated presentation showed how "student" village environmental
health aides participated in making surveys of housing, noting occupancy
rates as an index of overcrowding, draw maps of villages to show houses,
sources of water supply, note methods of excreta disposal and locate
out-buildings and roads.
Bealth aide students participated in digging and boring wells, pouring
slabs and mounting water pumps, making and installing aqua-privy slabs and
bowls, building houses, spraying mosquito breeding waters and accomplishing
impressive improvements while being taught as members of a class of village
resiients who will soon become village environmental aides.
Village populations ranged from 60 to 100. In the period of 1978-83,
80 environmental aides are to be trained. The cost of the programme was
very low and the results were impressive. The whole programme is
accomplished with very modest funding.
Mr Hart discussed the concepts of organlzlng environmental health
training programmes into modules so parts of the training can be conducted
in locations comparable to where those being trained will work. Under this
plan, field work is closely coordinated with academic training in
classrooms or by correspondence and by various combinations of available
methods.
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3.13

Operator training

In his supplementary position paper and introductory keynoting remarks
on the subject, the Seminar Director defined "operators" as persons who
have primary responsibility for the operation, control, maintenance and
monitoring of work which is related to environmental health. It was noted
such operators must be qualified to satisfactorily perform environmentallyrelated functions which are directly relevant to meeting environmental
standards and requirements.
Included in the category of "operators" are personnel who supervise
the regular and routine operation of water works, wastewater treatment
plans, air pollution control equipment, safe food preparation and handling,
and many other functions which are important elements of an environmental
program. Also included are individual employees who are responsible for
controlling and monitoring equipment, processes and operations which have
important environmental implications. When proper training is provided for
superintendents, managers, equipment operators and those who sample and
test results, those officials and employees can assume primary
responsibility for meeting environmental requirements and for training and
supervising employees they direct, who share in the responsibilities for
environmental functions and controls.
The principle of training programmes for such personnel is to aim at
motivating personnel by producing an awareness of the importance of the
environmental aspects of the job; by teaching how to adequately perform so
as to meet environmental requirements; and, as necessary, to train the
responsible employees in monitoring, testing, inspecting, reporting and
generally making sure requirements are being met.
For important operator training areas it is common to establish
licensing or certification programmes. These include operators and key
personnel of water works, wastewater treatment plants, larger food
processing plants and certain laboratory personnel. The programmes provide
basic minimum educational and experience requirements. Special training
courses help prepare personnel to take qualifying examinations. The
training can usually be best provided by a team approach, involving
management of the concerned type of plants, and enterprises,
representatives of the group to be trained, leaders of the environmental
agency (which commonly administers the programme), and educators from
appropriate schools, colleges and universities.
Less formal accreditation procedures are common for training personnel
who are responsible for operating and monitoring air pollution control
equipment; for supervising occupational health and safety programmes of
industry; for persons who operate food processing and preparation
businesses, and for many others whose duties include functions related to
environmental health.
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3.14

Continuing education

"Operators" need means to keep up with changes and improvements which
are constantly occurring. Among the methods which are successful:
(1) Participation in associations or organizations which publish
journals and newsletters and conduct regular educational conferences.
(2) Inservice educational programmes conducted by employers,
involving utilization of their own, plus outside or consultant personnel.

(3) Regular staff meetings arranged to focus upon programmes directly
related to the employee's job.
(4) Training and consultation provided by inspection or regulatory
personnel who aim at assuring that operators have proper equipment,
materials and knowledge to adequately perform their environmentally
oriented tasks.
3.15

L.W.U.A's example of a national water works training programme

Mr Salvador Riviera, WHO Temporary Adviser for the Seminar and Chief
Engineer, Local Water Utilities Administration (LWUA) of the Philippines
presented the training programme of his organization. LWUA is a rather
unique and effective Philippine national organization which concentrates
upon helping to arrange loans, financial and technical advice and training
for some 70 water supply utility organizations serving a population of 20
to 30 000 or more, other than Metropolitan Manila.
Their employee training programme covers nearly all types of
personnel. It begins with a concentrated programme for members of boards
of directors who establish policies and generally supervise the management
of each local authority. Included are sessions which emphasize the health
aspects of the water supply programme.
A programme for "water works" operators recognizes the need for
managers and operators to have had a basic education which prepares them
for their technical administrative and supervisory responsibilities.
Various "grades" of operators are trained, based upon their
educational and experience background, and upon the nature and complexity
of their duties and responsibilities.
Then special training is provided for "how-to-do" training in such
functions as equipment operation, disinfectant application and monitoring,
job safety, meter reading and repair, and laboratory procedures.
New plants are provided with laboratories and rooms which are used for
conducting training programmes and staff conferences.
LWUA produces a magazine, published quarterly, which contains
technical articles. An annual top-management conference helps keep
management up to date by providing speakers from the organization and
elsewhere.
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Other educational conferences are supported and encouraged.
Individual plant managers are encouraged to have monthly or periodic
staff training programmes on topics which are considered by themselves and
their staffs to be of the greatest current interest and value.
4.
4.1

SUMMARY AND CONCLUSIONS

Programme support

In the Western Pacific Region there is an awareness that improved
environmental conditions are essential for the attainment of economic and
social goals of Member countries. To achieve improved environmental health
conditions it is necessary to provide resources and support for adequate
environmental health manpower development and utilization.
4.2

Justification

Successful environmental health manpower development and utilizations
at all levels, is a key to averting the consequences of unplanned and
uncontrolled urbanization and industrialization and minimizing the effects
of improper use of hazardous agricultural and industrial chemicals.
4.3

Authority

Environmental health manpower development programmes should be
supported by strong environmental policies and strategies, adopted and
mandated by the highest levels of government, and by adequate budgetary
allotments.
4.4

National support

As the environmental health and pollution control programmes of
countries of the Region constantly impose on environmental health
administrations at all levels, new burdens for programme administration and
enforcement, national funds and grants should be provided for staff, their
development and other support for such programmes.
4.5

National governmental leadership

Countries and areas should consider the advisability of the national
governments bringing together for environmental health manpower planning
and decision making, representation from all groups concerned with
environmental health manpower development including environmental agenCies,
water and sanitation agencies, industries, trade and professional
associations and educators. The short-term goals would be to determine
immediate environmental manpower needs in all categories, from top
management and professional staff to rural health aides, and including

i i

1\

- 20 -

operator training. Long-term goals would estimate total manpower needs for
programmes which have been adopted and for programmes which are
anticipated, so as to establish manpower development targets and programmes
to provide educational and training programmes to satisfy future needs.
4.6

Current and future manpower needs

Since surveys in the Region show chronic shortages of environmental
health manpower in most categories for important traditional programmes,
and that there is a critical shortage of manpower required to cope with
new, expanded national and community programmes, there is urgent need to
use all available resources to rapidly develop additional manpower,
including fully utilizing and expanding existing educational and training
facilities of countries, areas and the Region. It is also urgently
necessary to "recruit and train" and to provide short-term, intensive
training programmes in specialized fields.
However, the manpower planning process should not concentrate alone on
current needs but should make full provision for training a wide variety of
professional personnel for existing and future key positions as
environmental managers, planners, scientists and related roles.
4.7

Status for staff

Countries should consider and act to secure the beneficial effects on
environmental and public health protection which result from providing
status, adequate compensation and other incentives to encourage qualified
personnel to enter the environmental profession and to remain in the
profession after they have become qualified to do so.
4.8

Coordination

For training programmes it will be necessary to provide for
coordination of effort and knowledge of planners, educators and trainers so
as to produce the best manpower to suit the particular needs of each
country or area.
(a)

Each country can best determine its own training needs.

(b) WHO and other agencies could cooperate by facilitating exchange
of information and professional expertise, by conducting seminars and
workshops in the Region and countries, and by providing funds and
facilities for these purposes.
4.9

Coordinated planning

Manpower development is a responsibility of educational institutions;
of industry, agriculture and government representatives who have
environmental responsibilities; and of environmental regulatory and
planning officials. To secure maximum effectiveness in manpower
development programmes and in planning and developing related educational
and training programmes, means should be established whereby
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representatives of those three responsible groups may jointly plan for
accomplishing their common manpower training objectives. WHO, possibly in
collaboration with other international agencies, and Member countries
should consider developing seminars or workshops to explore this matter and
to develop plans which would help to achieve the desired coordination.
4.10

Collaboration with related agencies

Means need to be developed to secure collaboration and cooperation
between environmental health authorities, and officials primarily
responsible for programmes of public works, water supply and sanitation, to
jointly develop policies directed at compliance with environmental health
objectives and standards, and to incorporate these policies into such
agencies' manpower training programmes and into their own normal operating
and management procedures. Work toward that objective should include
involving such officials in jointly arranged conferences and workshops.
4.11

Roles of trade and technical organizations

Professional, technical and trade organizations should be encouraged
to play an active role in developing, supporting and providing means of
environmental education of their members, both by partiCipating in
developing formal environmental training programmes and conducting
educational forums and conferences and by publishing and distributing
technical journals and news letters.
4.12

Public participation

Environmental health manpower development programmes should include
appropriate training of all staff members, including aides, in procedures
and methods which are most successful in achieving understanding of public
attitudes and desires concerning the environment and in increasing skills
in securing public support and participation.
4.13

Basic sanitation

Training programmes must emphasize the important aspects of improving
basic sanitation at all levels. Such training and educational programmes
should teach practical application of simple sanitation measures to the
public and food vendors and hawkers, and appropriate technology to
environmental inspection personnel.
4.14

Module-based courses

Countries should consider requesting WHO collaboration and assistance
in establishing module-based training in connexion with correspondence
courses in specific areas, where necessary. These could be integrated with
field training by travelling, short-term in-country training staff. At the
same time, WHO should consider assisting countries in conducting relevant
technology transfer programmes in selected subjects for which there is a
high priority.

II
i i

II
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4.15

Special island training needs

A recurrent, pressing manpower problem which is peculiar to small
South Pacific islands and certain other rural areas is the urgent need for
a curriculum for "assistant health inspectors". There is therefore urgent
need to decide upon, establish and operate within the Region a suitable
educational programme to fill this need.
4.16

Food safety

The priority and status of food safety programmes should be elevated
to secure and provide manpower for this activity to equal its health
importance and high level of public concern. Factors to be considered are:
(a) Attention is directed to the need to take steps so trained
environmental personnel engaged in food safety programmes will have
status, opportunity for advancement within the environmental health
field, and be provided with suitable inducements to encourage
qualified candidates to enter the field and to reduce incentives for
them to leave the field after much effort is spent in their
recruitment and training.
(b) Providing programme and incentives for education and on-the-job
training for managers and responsible employees of food establishments
in supervising the planning, operation and maintenance to meet
environmental standards.
(c) Staff training in applying realistic and practical public and
vendor education to minimize the hazard from foods prepared and sold
by sidewalk vendors, hawkers and others who do not have facilities
normally considered requisite for safe and hygienic handling of foods,
especially those foods which are most commonly associated with
food-borne illness. Such programmes could set limitations on the
types of foods which are allowed to be handled, depending upon the
facilities available for preparation, storage and service or sale.
(d) Provide manpower and facilities to test and examine foods, to
teach personnel in proper food sampling and to interprete results of
such laboratory examinations.
(e) Training should include provisions to increase staff competency
in the investigation of food-borne illness and in securing improved
reporting.
4.17

Training techniques

It is important to train and motivate food establishment managers and
employees in good food safety procedures. To help accomplish this goal it
is desirable that environmental health manpower development programmes
include provisions to teach a"nd improve competence of staff members in
teaching and educational methodologies. It is also desirable, especially
in rural areas and villages, to train field staff in the preparation and
use of visual aids, educational pamphlets and manuals, self-inspection
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forms and other aids for conducting appropriate training, such as for food
establishment managers and employees. Provision should also be made so
such staff members have readily available equipment for use of educational
aids like video-tapes, movies, slides and other audio-visual aids. For
locati ons where "class-room" type faci l i ties are not availab Ie, such
equipment should be readily portable and capable of use in improvised
training locations.
4.18

Training and utilizing village aides

The WHO and bilateral supported New Hebrides programme for training
"the village sanitarian", functioning as a member of the primary health
care team, has demonstrated impressive accomplishments, both in manpower
development and health improvement. Value is therefore seen in the wide
extension of this type programme to other areas of the Region.
4.19

Environmental impact

Competent, appropriate environmental impact assessments should be made
of proposed projects and developments which may have significant
environmental impacts. Manpower development of environmental staff for
such environmental impact tasks should include broad and basic
environmental health training, the teaching of principles and requirements
for making such studies, demonstration and experience in methods of making
such assessments and learning how to function in a multidisciplinary team
approach, as may be necessary to produce a comprehensive report. The
Western Pacific Centre for the promotion of environmental planning and
applied studies (PEPAS) could provide short, intensive training courses,
and also other assistance in this subject.
4.20

Solid waste management

Current lack of application of well-known environmental technologies
in the management of solid wastes in some countries of the Region has
commonly resulted in seriously unsatisfactory environmental conditions and
resultant hazards to health. Manpower development programmes aimed at
correcting such conditions should be directed toward several related
objectives, such as:
(a) Training should begin with public education and programmes to
motivate the public, and responsible officials, particularly local
authorities, to assign appropriate priorities and effort, and to seek
and allocate adequate funds and resources, to solid waste management.
(b) Training of solid waste management personnel should concentrate
on well-known, practical, economic, feasible and successful methods
and application of appropriate technology.
(c) Training of environmental health staff members should concentrate
on application of basic "environmental health principles, coupled with
specialized attention to technology and controls especially applicable
to the subject.
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Cd) In view of prevailing national policies favouring salvage,
resource recovery and energy utilization, manpower development should
include training for applied research, demonstration project operation
and methods to test and evaluate alternative solid waste management
utilization and disposal methods, including procedures to assure that
any selected technology is technically, socially and economically
suitable for the locale for which it is under consideration.
4.21

Manpower development by water supply authorities

One of the most successful means of securing improved water supplies
is by environmental health training and involvement of the large numbers of
responsible employees such as responsible managers and employees of water
supply and wastewater treatment plants, whose duties include practices
related to environmental goals. Management of such plants or of groups of
plants can be encouraged to assume primary responsibility for training and
motivating their own staff members properly and practising environmental
health related procedures and methods.
The programme of the Local Water Utilities Administration of the
Philippines which places environmental health factors high on their
established priorities, is an exemplary, comprehensive programme for
manpower development. Training is provided for both policy-makers and
operational managers and employees. Their established career ladders serve
as incentives for employees to gain additional knowledge and experience.
The programme is an excellent model to be considered in other countries of
the Region.
4.22

Special trainins of maintenance, repair and operation personnel

Environmental health training planning should provide staff for water
supply system maintenance and repair. Training should provide workers and
officials with an understanding of adverse health effects of distribution
system defects and should teach proper plumbing and piping installation
techniques, the importance of proper design of reliable, properly designed
equipment, the acceptable methods of installing and maintaining building
pumps and roof tanks and the procedures to find and correct conditions or
connexions which are likely to cause water supply contamination.
Consideration should be given to encouraging or requiring appointment of
industrial plant and major building officials who assume responsibility for
avoiding creation of conditions which may lead to contamination within
their own piping systems. Manpower development should include appropriate
training for such persons.
4.23

Air pollution

The adverse health and environmental effects of air pollution are
among the most serious environmental problems of several countries of the
Region. Control is most effective when pollution abatement objectives are
an integral element of planning, design, equipping and operation of plants,
processes and activities which would otherwise contribute to pollution. It
is therefore important that manpower development programmes include
adequate provision to teach skills in this field and environmental health
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aspects of air pollution and its control should be included in training for
staff members of industries, agriculture and government programmes whose
responsibilities include functions related to planning, designing,
operating and monitoring related to air pollution control.
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INFORMATION BULLETIN NO. 4
Working Papers will form the basis for introducing the various topics
for discussion during the working sessions of the Seminar.
1.

List of working papers

WPR/EHHD/7B.2 -

Environmental Health Manpower Development,
Theory, Approaches and Methodology

- Prepared by:
Professor C.L. Senn

WPR/EHHD/7B.3 -

Academic Programme Development, Water
and Wastewater Programmes, Air/Water
Pollution Control and Solid Waste
Management

- Prepared by:
Professor C.L. Senn

WPR/EHHD/7B.4 -

LWUA's Manpower Development
Programme

- Prepared by:
HrS.J. Rivera

WPR/EHHD/7B.5 -

The Health Manpower Development Programme

- Prepared by:
Dr E.H.T. Goon

WPR/EHHD/7B.6 -

Manpower Development in Food Safety
for Developing Countries

- Prepared by:
Dr T.T. Masuda

WPR/EHHD/7B.7 -

Manpower Development in Water Pollution
Control, A Planning Approach

- Prepared by:
Mr E.W. Lee

WPR/EHHD/7B.B -

Role of Models in Manpower
Planning

- Prepared by:
Hr M. Subramanian

WPR/EHHO/7B.9 -

Environmental Health Manpower
for Developing Countries

- Prepared by:
Dr N.Y. Kirov

WPR/EHHD/7B.10 -

Solid Waste Management Manpower
Development - UP College of

- Prepared by:
Dr G. Trezek

WPR/EHHD/7B.11 -

Bringing Primary Sanitation to the
New Hebrides

- Prepared by:
Hr N. Westley

WPR/EHHO/7B.12 -

Manpower Development for Rural Water
Supply - Development Strategies and
International Cooperation

- Prepared by:
Hr J. Haijkens

~
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2.

Handouts

Staffing in environmental health summarized from Journal Environmental
Health Officers Association (April 1978) by Professor C.L. Senn.
Environmental Health Manpower Planning for Effective Water Supply
Programmes by Professor C.L. Senn.
Solid Waste Management - Combining Technical, Social and Economic
Skills by Professor C.L. Senn.
Training for Assessment of Environmental Impact of Projects and
Programmes by Professor C.L. Senn.
Determining Manpower Needs for Various Environmental Programmes by
Professor C.L. Senn.
Suggested Questions for Discussion on Food Safety by
Professor T. Masuda.
A New Initiative: The Western Pacific Centre for the Promotion of
Environmental Planning and Applied Studies (PEPAS), A WPRO staff paper.
3.

References, books, etc. on manpower development

Ahmed, Manzoor (1975) The Economics of Nonformal Education:
Resources, Costs and Benefits. New York, Praeger Publishers.
Altbach, Philip G. (1975) Higher Eduoation in Development Countries:
a Selected Bibliography, 1969-1974. New York, Praeger Publishers.
Berthold, J.S., Curran, Mary Alice and Barhyte, Diana Y. (1969)
Educational Technology and the Teaching-Learning Process; A Selected
Bibliography. Maryland, National Institute of Health.
Bloom, Benjamin and others (1956) Taxonomy of Educational Objectives;
the Classification of Educational Goals. Handbook I, Cognitive Domain.
New York, David McKay.
Bruner, Jerome S. (1960)
Harvard University Press.

The Process of Education.

Cambridge,

Bushnell, David S. and Rappaport, Donald, eds (1971) Planned Change in
Education, A Systems Approach. New York, Harcourt Brace Jovanovich.
Case, Harry L. and Nichoff, Richard O. (1976) Educational Alternatives
in National Development: Suggestions for Policy Makers. East Lansing,
Michigan State University Press. (Program of Studies in Non-Formal
Education, Supp. Paper No.4).
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Davis, Larry Nolan and Mc CalIon, Earl (1974) Planning, Conducting and
Evaluating Workshops; A Practitioner's Guide to Adult Education. Austin.
Learning Concepts.
Gilchrist, Robert S. and others (1974) Curriculum Development; a
Humanized Systems Approach. California, Lear Siegler/Fearon.
Good, Carter V.
McGraw-Hill.

ed (193) Dictionary of Education.

3rd ed. New York,

•

Gottman, John Mordechai (1972) Evaluation in Education; a
Practitioner's Guide. Itasca, F.E. Peacock.
Kemp, Jerrold E. (1971) Instructional Design, a Plan for Unit and
Course Development. California, Lear Siegler.
Krathwohl, David B. and others (1964) Taxonomy of Educational
Objectives; the Classification of Educational Goals. Handbook II,
Affective Domain. New York, David McKay.
Lester, Lois Joy, comp (1975) A Directory of Sources of Assistance on
Educational Technology for Development. Washington, D.C., Academy for
Educational Development.
Lindvall, C.M. and Cox, Richard C. (1970) Evaluation as a Tool in
Curriculum Development: the IPI Evaluation Program. Chicago, Band McNally.
Mager, Robert F. (1968) Developing Attitude Toward Learning.
Alto, Fearon.
Mager, Robert F. (1962) Preparing Instructional Objectives.
Alto, Fearon.

Palo
Palo

Tobin, Helen M. and others (1974) The Process of STaff Development;
Components for Change. Saint Louis, C.V. Mosby.
UNESCO. Regional Office for Education in Asia (1975) Educational
Planning in the Asian region. Bangkok.
UNESCO. Regional Office for Education in Asia (1972) Higher Education
in the Asian Region. Bangkok.
Health Education
Academy for Educational Development (1975) Future of Education for the
Health Professions in Korea. New York.
Ahmed, Manzoor, ed (1975) Education for Rural Development; Case
Studies for Planners, New York, Praeger.

- 40 -

Annex 3
Association of Schools of Public Health in the African, Eastern
Mediterranean, Southeast Asia and Western Pacific Regions (1973). Summary
Report on the Activities of the Schools of Public Health and the
Institutions Responsible for Advanced Training in Public Health in the
African, EAstern Mediterranean. Southeast Asia and the Western Pacific
REgions, 1971-1973. Iran.
Blauch, Lloyd E. (1955) Education for the Professions.
D.C., U.S. Department of Health, Education, and Welfare.

Washington,

Bowers, John Z. and Purcell, Elizabeth F. eds (1974) Schools of Public
Health: Present and Future: Report of a Macy Conference. New York,
Josiah Macy Jr. Foundation.
Davies, I.G. (1963) Modern Public Health for Medical Students. 2nd ed.
London, Edward Arnold.
Fostering the Growing Need to Learn; Monographs and Annotated
Bibliography on Continuing Education and Health Manpwer (1974) Maryland,
U.S. Regional Medical Programs Services.
Fry, Hilary G. (1967) Education and Manpower for Community Health.
University of Pittsburh Press.
International Macy Conference on World Trends in Medical Education:
Faculy, Students, and Curriculum, Bellagio, 1969 (1971) World Trends in
Medical Education: Faculty, Students, and Curriculum: Report. Edicted by
Elizabeth Purcell. Baltimore, John Hopkins Press.
Lartigue, Jean-Jacques (1975) Public Health Professionals for
Developing Countries: Consideration in the Post Graduate Education in
Public Health. Houston, University of Texas Health Science Center.
Macy Conference on Recent Trends in Medical Education, Colorado,
September 1975 (1976) Recent Trends in Medical Education; Report of the
Conference. Edited by Elizabeth F. Pucell, New York, Josiah Macy Jr.
Foundation.
Segall, Ascher J. and others (1975) Systematic Course Design for the
Health Fields. New York, John Wiley.
Shindell, Sidney, Salloway Jeffrey C. and Oberrembt, Colette M. (1976)
A Coursebook in Health Care Delivery. New York, Appleton-Century-Crofts.
Syracuse University (1974) Monographs and Annotated Bibliography on
Continuing Education and Health Manpower. New York.
Wilbur, Muriel Bliss (1973) Educational Tools for Health Personnel.
New York, Macmillan.
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Health Auxiliaries
Fendall, N.R.E. Environmental Health and the Auxiliary, p. 107-108.
IN: Fendall, N.R.E. (1972) Auxiliaries in Health Care; Programs in
Developing Countries. Baltimore, John Hopkins Press.
Paramedical Manpower Developments Program for Primary Health Care
(1975) Proceedings and Selected Writings on Paraprofessional Health Workers
Manpower Development. 1st ed. Edited by Benigno P. Agbayani,
Augustus C. Damian, Jr. and Conrado R. Mendoza. Manila, U.P. Postgraduate
School of Medicine.
Rosinksi, Edwin F. and Spencer, Frederick J. (1965) The Assistant
Medical Officer; the Training of the Medical Auxiliary in Developing
Countries. Chapel Hill, University of North Carolina Press.
WHO PUBLICATIONS
Health Education
Non-Serial Publication:
Health Needs of Society: a Challenge for Medical Education (1977)
Proceedings of a Round Table Conference organized by CIOMS with the
assistance of WHO and UNESCO, Ulm, 6-10 July 1976.
The Primary Worker: Working Guide, Guidelines for Training,
Guidelines for Adaptation (1977) Experimental Edition
Hall, T.L. and Mejia, A. eds. (1978) Health Manpower Planning:
Principles, Methods, and Issues.
Monograph Series:
No. 68 - Katz, F.M. ed (1978) Personnel for Health Care:
for Educational Programme.

Case Studies

Public Health Papers:
No. 3 -

Health Services in the USSR; report prepared by the
participants in a study tour organized by the World Health
Organization (1960) - Includes undergraduate and
post-graduate medical education, and allied health training.

No. 19 -

Health Education in the USSR; report prepared by the
participants in a s~udy tour organized by the World Health
Organization (1963) - Includes training in health education
of health personnel (physicians, allied health personnel and
voluntary workers)
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Public Health Papers (cont'd)
No. 47 -

Aspects of Medical Education in Developing Countries (1972)

No. 52 -

Development of Educational Programmes for the Health
Professions (1973)

No. 56 -

The Training and Utilization of Feldshers in the USSR; a
review prepared by the Ministry of Health of the USSR for
the World Health Organization (1974) - Includes Curriculum
for feldsher Sanitarian training)

No. 60 -

The Medical Assistant: an Intermediate Level of Health Care
Personnel (1974) Edited by D.M. Pitcairn and D. Flahault

No. 61 -

Educational Strategies for the Health Professions (1974)
Edited by G.E. Miller and T. Fulop

No. 68 -

Competency-Based Curriculum Development in Medical
Education; an Introduction (1978) Edited by W.C. McGaghie
and others

WHO Offset Publications:
No. 35 -

Educational Handbook for Health Personnel, by
J.J. Guilbert (1977)

No. 36 -

Guidelines for Evaluating a Training Programme for Health
Personnel, by F.M. Katz (1978)

WHO Technical Report Series:
No. 22 -

Professional and Technical Education of Medical and
Auxiliary Personnel; report on the first session of the
Expert Committee (1950)

No. 69 -

Professional and Technical Education of Medical and
Auxiliary Personnel; second report of the Expert Committee
(1953)

No. 159 - The Foreign Student and Post-graduate Public Health Courses;
6th report of the Expert Committee on Professional and
Technical Education of Medical and Auxiliary Personnel (1959)
No. 209 - The Teaching of the Basic Medical Sciences in the Light of
Modern Medicine; 8th report of the Expert Committee on
Professional and Technical Education of Medical and
Auxiliary Personnel (1961).
No. 239 - Internationally Acceptable Minimum Standards of Medical
Education; report of a Study Group (1962)
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No. 351 - Conference of Directors of Schools of Public Health; report
of a WHO Inter-regional Conference (1967).
No. 385 - Training of Medical Assistants and Similar Personnel; 17th
report of the WHO Expert Committee on Professional and
Technical Education of Medical and Auxiliary Personnel (1968)
No. 489 - Implications of Individual and Small Group Learning Systems
in Medical Education; report of a WHO Study Group (1972)
No. 608 - Criteria for the Evaluation of Learning Objectives in the
Education of Health Personnel; report of a WHO Study Group
(1977 )
Regional Pubications
Regional Office for Africa
AFRO Technical Papers:
No.2 - Guilbert, J.J. (1970) The Concept of Integration in Education
and Training, p. 97-104.
No. 3 - The Place of Public Health Education in Programmes for the
Training of Health Personnel. Background paper for the
technical discussions of the 21st session of the Regional
Committee.
No.4 - Sai, F. (1972) Planning of Educational Programmes to Meet
Service Realities, p. 53-59 •
•

No. 10

Diop, S.M.B. (1975) Dakar Experience in Integrated Medical
Education, p. 17-28.

Regional Office for the Americas
Scientific Publication:
No. 279 - First Pan American Conference on Health Manpower Planning,
Ottawa, 1973 (1974)
No. 290 - Guide for the Organization of Health Services in Rural Areas
and the Utilization of Auxiliary Personnel (1975)
Regional Office for the Western Pacific
Intercountry Workshop on Generating Educational Change in Medical
Faculties, 1976. A Workshop Forum. World Health Organization Western
Pacific Regional Teacher Training Centre for Health Personnel, University
of New South Wales.
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Intercountry Workshop on Instructional Design, 1976. Workshop Forum.
World Health Organization Western Pacific Regional Teacher Training Centre
for Health Personnel, University of New South Wales.
Environmental Health Personnel Education and Training
Non-Serial Publications:
Cassel, J. and others (1970) The Education and Training of Engineers
for Environmental Health.
Jankovic, S. (1974) Manuel de chimie de 1 'environment.
Lanoix, J.J. and Roy, M.L. (1976) Manuel de technicien sanitaire
Drapeau, A.J. and Jankovic, S. (1977) Manuel de microbiologie de
l'environment.
Monograph Series:
No. 32 -

Petrik, M. (1956) The Training of Sanitary Engineers

No. 42 -

Wagner, E.G. and Lanoix, J.N. (1959) Water Supply for Rural
Areas and Small Communities - Includes training of water
supply operators

WHO Offset Publications:
No. 20 -

Pisharoti, K.A. (1975) Guide to the Integration of Health
Education in Environmental Health Programmes.

Technical Report Series:
No. 47 -

Environmental Sanitation; 2nd report of the Expert Committee
(1952) - Includes training of sanitation personnel.

No. 212 - The Use and Training of Auxiliary Personnel in MediCine,
Nursing, Midwifery and Sanitation; 9th report of the Expert
Committee on Professional and Technical Education of Medical
and Auxiliary Personnel (1961).
No. 297 - Environmental Health Aspects of Metropolitan Planning and
Development; report of a WHO Expert Committee (1965) Includes training (post-graduate, refresher, etc.)
No. 376 - The Education of Engineers in Environmental Health; report
of a WHO Expert Committee (1967)
No. 404 - Water Pollution Control in Developing Countries; report of a
WHO Expert Committee (1968) - Includes training in water
pollution control for sanitary engineers and laboratory
technicians.

- 45 -

ANNEX 4
SUMMARY OF COUNTRY REPORTSI
Country reports were submitted from 12 countries, namely Gilbert
Islands, Guam, Japan, Republic of Korea, Malaysia, New Zealand,
Philippines, Singapore, Solomon Islands, Tonga, Trust Territories of the
Pacific Islands and Samoa. These papers were supplemented by additional
information furnished by participants through a questionnaire completed
during the seminar. The information gathered presented a varied background
of country-level manpower resources and development programme in the
Western Pacific. There were many points of common interests and concerns
but it was also clear that each national manpower resources and development
programmes was specifically patterned to fit the specific conditions of the
country.
A summary of environmental health manpower resources for countries
reporting is shown in Table 1. The resources available range from Japan
with over 6600 personnel assigned to public agencies at all levels to Tonga
with four staff members assigned to the Ministry of Health. The total
manpower of the reporting countries was over 15 000 personnel. This total
includes both health and environmental agencies. There are also unreported
environmental health professionals (civil, sanitary environmental
engineers, etc.) with other agencies (public works', waterlsewerage boards,
etc.). In addition, other environmental health professionals with
industry, universities and private practice, etc. have not been included in
the list. Thus, the total available manpower resources for the reporting
countries is probably much greater than the 15 000 reported.
The country reports indicated that common points of programmes for
rapidly developing areas show need for scientists and specialists for air,
water and noise pollution control and resource conservation programmes.
Increased industrialization indicates a need for manpower for occupational
health and safety programmes.
There are indications that some countries are now considering revising
educational and training programmes for public health inspectorsl
sanitarians. Among points being considered are raiSing educational
standards to produce "professional" staff members. Also, several countries
are engaged in training and utilizing large numbers of assistant inspectors
and sanitarian aides.
New programmes and programme emphasis have stimulated provision of
part-time or short-term courses to help prepare existing staff members for
new responsibilities in pollution control and broad environmental
programmes. These are for both engineers and public health inspectors.

lE.W. Lee, Environmental Health Officer, Western Pacific Regional
Office.
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A trend toward establishing separate "pollution control" or "environmental
protection" agencies indicates the need for close coordination to avoid overlapping
or conflicting activities and to assure incorporation of environmental health
elements into all programmes. As might be expected there continues to be emphasis
upon extending safe drinking water supplies to all people. Sewerage and wastewater
treatment systems tend to lag behind water supply system installations.
The scope of the manpower development needs is indicated by some countries which
which report many thousands of environmental employees are engaged in the combination
of traditional environmental sanitation plus the new pollution control
responsibilities.
Table 1
Environmental Health Manpower Resources l

Population

Health/
environmental
agencies

Other
agencies 2

Total
reported

Gilbert Islands
Guam
Japan
Korea
Malaysia
New Zealand

48
105
113
36
10
3

000
000
000
000 000
400 000
130 000

21
100
6 620
025
500
257

NA
NA
NA
NA
NA
474

21
100
6 620
025
1 500

Papua New Guinea
Philippines
Singapore
Samoa
Solomon Islands
Tonga
Trust Terri tory of
the Pacific Islands

2
45
2
153
197
90

636 000
500 000
300 000
000
000
000

100
3 238
1 150
11
22
4

NA
NA
NA
NA
NA
NA

100
3 238
1 150
11
22
4

50

NA

50

15 098

474

15 572

Total

115 000
211 744 000

1 731

lExtract from Country Reports for Environmental Health Manpower Development
Seminar, September 1978, Manila, Philippines. Manpower in industry, private practice
or universities not included.
20ther agencies include public works, water/sewerage boards, etc.
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Some interest is being shown in energy and resource recovery from
solid wastes. Food safety and insect and rodent control programmes
continue to be among the important elements of environmental sanitation
programmes. A number of countries are developing new food safety codes
which also cover food additives and insecticide residues. Examples are
given in the country reports of integration of environmental health
principles and practices into rural health programmes such as primary
health care. Those programmes include new methodologies for selecting and
training village environmental health aides and for learning to work with
and through village committees.
Not specifically mentioned but implied by some reports is the need for
developing environmental health management competencies. Some countries
report new policies which necessitate expertise in environmental impact
assessment and incorporation of environmental health components into both
urban and rural economic and resource development programmes.
Extensive water and air pollution monitoring programmes are mentioned
in several reports. Some particularly are active in new programmes of
industrial waste management. Septic tanks and privies (on-site sewage
disposal) problems were mentioned as a concern in some reports. Water seal
pour flush toilets are popular in some areas.
Some countries have extensive programmes for academic training for a
variety of environmental professionals. For example, Malaysia has a
four-year undergraduate programme leading to a B.Sc. degree in
environmental studies and a Master's course for public health engineering
graduates. Strong academic programmes are also reported in New Zealand and
the Republic of the Philippines. However, at the other extremes the
several Pacific island states report the need for basic assistant health
inspector and village sanitation aide training programmes. A summary of
the educational programmes in the countries is presented in Table 2.
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Table 2
Environmental Health Education and Training
Programmes

Health
inspectors or
equivalent
Gilbert Islands
Guam
Japan
Korea
Malaysia
New Zealand
Papua New Guinea
Philippines
Singapore
Samoa
Solomon Islands
Tonga
Trust Terri tory of
the Pacific Islands

A
A
A
A
A

Assistant health
inspectors or
equivalent

A
A
A
A

A

Food
technology

Environmental
health
engineering l

A
A
A

A
A
A
A

A
A

A
A

A
A2
A2
A4

lIncludes public health, civil, environmental, industrial engineering, etc.
A = Available; others unreported or not available.
A2 = Intermittant courses
A3 = Correspondence course
A4 = OJT, on-the-job training of staff

A3

•

