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A suececesstul
training program
i Brazil

Walter P. Costa and Francis W. Montanari

The Brazilian Association of Sanitary and Environmentai waler supply and scewerage services throughout Brazil.
Engineering (ABES) has conducted a comprehensive, The goal to be achieved by 1980 was to provide water
nationwide *raining program for Mmanpower development service to 80 percent of the urban population (65
in the water supply and sewerage utilities since 1973, million people) a. i to provide sewerage services to 50
This program has included training classes, workshops, percent of the urban population (40 million people).

and seminars and has trained some 73 000 people. It has D hei \ G .
produced 11 training manuals, 76 teaching films, and 32 One basic | LANASA “b)(‘(‘“w
technical books. The training program provides the human

was the creation of a
mechanism that would guarantee the permancnt finan-

resources for the National Sanitation Plan (PLANASA). cial support needed to provide the services und,‘lulm‘. {o
which has an immediate goal of nroviding water supply extend and improve them. This suppord comes from the
and sewerage services to the urban population of Brazil. National Ilousing Bank (BNH) and the various state
It provides an excellent model for the training needed to governmerits [hmugh r(:vulving funds specially dt?d}‘
support the International Drinking Water and Sanitation cated to this purpose. Projects are selected on the basis
Decaae. of their cconomic and technical feasibility and on the

hasis of the capabilitios of the state sanitation authori-
ties to build, operate, and maintain the facilities.

The development oy human resources i directly By. 1979, the investments made through M‘AN“\'T‘\{
reliated to a nation's overall plans for development. An had reached $3.2 billion: $2.2 billion was spent on w"“("_l
extensive training program to develop human resources services and $1.0 billion was spent on sewerage sel
was considered crucial to Brazil's National Sanitation vices. Investments planned for 1980-1981 tolal approx
Plan (PLANASA). Started in 1973, the training program imately $1.5 billion, v
is s under way., This paper preseats an overview of Although the goals of PLANASA might appear ovel ..‘.
the PLANASA teaining program, which, witl, appro- ambitious, the needs are gigantic. Brazil is « .(.;“””!“f\i
priate adaplition, could serve as g maedel for similar with 8.5 X 107 sq ki of land (3.3 20107 sq i) _‘1
programs in other couniries. population of 120 million, 78 million of whom live i

e . : - wpeovedrn
urhan aveas. The birth rate is about 2.7 percent per v

[o] NN L . . nl

PLANASA and the growth of the cities js greater than 5 percent | ‘1
. . - . . . . N . ) S . Vo
Created in 1971, PLANASA ws designed to provide year. There s a0 permanent mioration of the 1t
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population to the cities. Urban population swelled
during the last thirty years. The situation became
critical during the 19605 when scarcely 50 percent of the
urban population was supplied with water (and that
service was, at best, precarious) and less than 25
percent had sanilary sewerage. By 1979, more than 53
million urban inhabitants (68 percent) were provided
water scervices; and of the 3920 Brazilian cities, 2233
were integrated into PLANASA. The rest remained
independent since PLANASA is a management alterna-
tive for municipal governments.

When the Brazilian gevernment created PLANASA,
itwas felt at the country’s sanitation problems should
be dealt with nationwide. The principle of regionaliza-
tion was adopted at the state level, creating an author-
ity as part of state government to provide water and
sewerage services in all the cities. The administration,
construction, and operation of these services were
transferred to the state authorities through concession-
ary contracts given by the cities.

Recognizing that PLANASA required broad techno-
logical support and human resources, BNH created a
program of technical support—=SANAT—composed of
training, technical assistance, development of stan-
dards, applied research, publication of technical books,
and technology exchange (Figures 1 and 2). To support
SANAT, BNH created a 1 percent tax on technical
services.

The training program

In 1972 BNI1 instituted a policy for the development
of human resources, establishing criteria for distribut-
ing PLANASA funds in the most equitable, most pro-
ductive manner possible. The principal objectives of
this policy were to

® Motivate the state sanitation authorities to pro-
mote systematic and continuous staff training;

© Install and carry out training programs for person-
nel at all levels, thus improving the efficiency of service
and reducing the cost of operation;

° Utilize existing educational and training installa-
tions through contract aclivitics:

® Promote a financial policy that would eveatually
allow the training srograms to be decentralized and
taken over by local autharities, in order to reduce travel
and lodging costs:

® Promote the installation of employee training cen-
ters among state sanitation authorities;

® Promote the publication of technical books by
hational authors and the preparation of manuals and
audio-visual materials to support PLANASA, training,
and the process of continued education: and

° Promote the exchange of experiences and techno-
]f’Si(;zll information with other programs and institu-
tions, both national and international.

The goal established under the training policy was to
train 60 000 employees in six years, including staff at all
levels—from direciors and managers to unskilled labor-
ers. This goal was established to moeo existing person-
nel demands as well as the surae of requirements
Expected  to result from the implementation  of
PLANASA,

I’.l;mning.: and execution of the training program werc
assigned o the Brazilian Association of Sanitary and
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Figure 1. Relationship of training to associated activities
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Figure 2. Planning the training program

Environmental Engincering (ABES), a professional
association of some 6000 members in 22 separate state
sections. ABES developed a service company to plan,
program, and coordinate the training program and,
eventually, to conduct the seminars and courses. ABES
also established an editorial fund for the publication
and sale of the training manuals.

I creating a national training program, ABES
attempted to make all the forces capable of contribut-
ing to its success converge on the program, as shown in
Figure 2,

As previously stated, the program is supported and
financed by BNIL As the principals interested in the
training of their emplovees, the 22 state authorities also
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Figure 6. Absorption and retention of information—based on US Air
Force statistics
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® 32 technical books, with a total of 96 000 volurmes
published.

© 76 techiical filins, with copies in 16-mn. and super
8-mm cartridges for training and with a totai duration
of 463 min. These films demonstrated specific lasks
with narration and explanation. They were packaged in
modules according to the tasks, materials, and tools
involvad,

® five operational training manuals composed of 11
modules and produced in 60 600 sets. Used with the
films, these manuals are based on an analysis of the
tasks (Figure 5). Principally using pictures rather than
words, they present technically correct methods for
implementing the operations and attaining high perfor.
mance,

¢ One set of shides, with narration, for introductory
training in the area of sanitation,

Utilization of these technical films and manuals as
training aids requires trainees to absorb and retain a
greal deal of information through audio-visual presen-
tations, as shown in Figure 6. The use of audio-visual
materials is very important in training workers who
have educational deficiencies and difficultios in undes-
stauding regular texts. Hands-on experience in aclual
job situations completes the training.

Preparation of trainers. The most important of all
training program activities is the preparation of trainers
in the authority and ulility organizations. This facel of
the program is based on twe principles that have been
validaled in practice. (1) The best instructors poetential
ly can be found among the technicians and Super sisne
within the utilities themselves, and (2) it is eniire’
possible to transform staff into goed instructors, en
abling them to teach their colleagues and subordinatar,
on the job. This cffort has produced 657 instructoes and
76 training managers, who now are able to direc! and
carry out most of the training aclivities.

Manpower planning and training. Plans for the training
program and its conlent are dependent on the NENPOW-
er planning of the utilities. Figure 7 shows the order of
tasks followed in carrving out the training program for
the state utilities. The manpower makeup of the 22 state
utilities is indicated in Table 1.

Administrative development. The cfforts of the training
program are coordinated with a program for the insti-
tutional development of state sanitation authorities. Its
purpose is to create new struclures, a new mentalily,
and new work methods in all the agencies associated
with sanitation. Started at the end of 1975 through an
agreement between BNH and the Pan-American Health
Organization (PAHO), the institutional development
program generated and sought to install managerial
models for all the systems and subsvstems in the
technical, administrative, and financial divisions of the
atilities. Models were developed for 36 systems and
sabsystems, along with manuals for installing them.
The state authorities and the utilities received technical
assistance. from Brazilian and  PAHO  consultants
through seminars, courses, and other training activities,
This program represented another example of man-
power development carried out in Brazil,

Execution of the program

Owing to the laroe size of the countev, the progeam
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wis carried out at two levels: the centralized activities
conducted directly by ABES; and the decentralized
activities conducted by the authorities and utilities and
the contract institutions under ABES coordination. The
3685 training events consisted of courses, seminars,
symposiums, in-service training, travel and visits,
scholarships, and  correspondence  courses.  Some
163 180 hours of training activity were conducted with
73 14 participan’s from 1973 to 1979 (Table 2).

The training benefited all of the occupational groups
of the work force in the state utilities (Table 3). As
shown in the tables, the number of participants in
training activities is greater than the total number of
employvees in the state authorities and utilities. This is
because the training program offered emplovees more
than one opportunity for training. Some employees
went through training phases two or three times, pri-
marily those in management development and the
training officers invelved with new programs and
activities developed during the training itself,

Table 4 shows the total direct costs of the program
from 1973 to 1979 and gives a breakdown of its findncial
support. These costs, including ABES administrative
costs, the production of teaching materials, travel, and
per diem expenses, were about US $10 186 000 for
73 144 trainees, or an average cost of US $140 per
traince.

Evaluation

At the conclusion of cach session, participants eval-
uated the activities of the program. Covering program-
ming, methodology, and instructors and comparing
established objectives and results, these evaluations
provide the information necessary for improving the
progran.

The results of aining in terms of trainee change in
attitude or personal satisfaction and in terms of
improved productivity at the state utilities were not
normilly evaluated. Howover, the overall program has
been evaluated in terms of efficiency and effectiveness
in relation to the established goals and objectives by
means of the following oarameters:

e Effectivencss in meeting physical goals, i.c., the
projected number of trainees and the proje ted costs;

o [iffectiveness in meeling starting ohjee ives;

o Iffectiveness in increasing the effic ey of the
state ulilities.

Regarding the physical goals, the number of trainees
participating in the program greatly exceeded expecta-
tions, and direct costs were minimal. Regarding the
nrincipal starting objectives, 10 ol the most significant
objectives were selected tor evaluation by means of
indexes of attendance, specific weights for cach objec-
tive, and degrees of priovity, Throush this imethodology,
itwas possible to agoregate the results and to caleulate
a global index of 8113 percent effectiveness for the
progrinm. Case studies, conducted by the utilities them-
selves and desiened to demonstrate the influence of the
trivining progran, were used 1o assess increases in
efficiency and productivity at the state utilities. At the
witler treatment plant Tor the city ol Rio de Janeiro, for
example, production was increased from 13 m/s (300
mad) to 24 meds (G50 mad). The cost of constructing a
new treatment stalion with o capacity equal (o the
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TABLE 1
The current munpower makeup of the 22 state utilities

Hage of
Tota! Wark Foree

Number

Job Level Oceupational Groups of Employees

01 professional, technical, ERKR 7.2
and supervisory per-
sonnel, engineers

02 middle-devel technial 6345 10.5
and administraave
personnel

03 office personnel--ad- 13 564 225

ministrative and ae-
counting stafl

04 shilled and unskilled 25 BiX) 428
wurkers
05 laborers 0274 17.0
total )30 100

TABLE 2
Results of training program

Number of
Participants

mber of Hours of
Tratatng Activity Events Training

Centralized activities

ABES 2 H480 509
Decentralized activities

State utilities 15378 78900 2170

Other entities 1870 74 800 25 882

Subtotal BERE) 153 700 63052
Total a6Us 163 1480 73 144

-

increase in filtered water would have been approxi-
maltely $16 million. This savings alone was more than
1.6 times the direct cost of seven years of the national
training program and more than three times the amount
of money supplied by BNH and the stale ubililies.
Innumerable other cases also proved the cfficiency of
the program and validated the maxim, *Training pays
for itself.”

International cooperalion

The training program also served as a mechanism for
the exchange and transfer of technology. It was sup-
ported by technical cooperation from important inter-
national institutions, and at the same time, it offered
cooperation to other countries, International aspects of
the prograin involvod:

o ‘I'echnical seminars, courses, and conferences with
the participation of international experts;

o Scholarships and travel to other countries for
Brazilian professionals and technicians, individually ot
in groups, to visit and study the specialized institutions
of other countries;

e Contracting international consnltants to provide
technical assistance  and o conduct  specialize
courses;

° [mporting books, manuals, lechnical films, and
audio-visual materials that could he used or adapted 838
support for the training. ,

The following institutions and the activities the
provided are noteworthy: '

° The US Awvency for International Developmett
(USALD), throueh an aercement with BNTL pm\'uil"-
financial support for the progeam of technical coopet?
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TABLE 3
Number of truinees

Number of Pereentage of
Job Level Oceupational Groups Trainees Trainees

[} professional, supervisory, and il 13205 1
musistrative peesonnel

0 mddledevel techinieal and ad- T 1n
ministrative personnel

03 office personnel admitrative 10159 25
and accounting statf

01 shalled and unshlled workers and

[iY lahorers 34044 46

total 73144 100

TABLE 4

Total direct costs of the program

Anmount--1is

Supporting Agencies

srcentae of Support

4 190 000 41

National Housing Bank (BNH)

State utedities 5420 00 53
Other entities 66 00 6
Tota, direct cost 10 186 i) 18}

tion. Independent of the USAID=-BNH agreement, the
US Agency for International Cooperation, through its
mission in Brazil, contributed important support direct-
ly to ARES by providing books, office furniture, and
technical assistance in program organization.

® The American Water Waorks Association (AWWA)
acted as the agency in the United States to carry out the
agreement between BNH-USATD, thus making possible
the activities described.

® The Pan American Health Organization {(PATIO)
was directly associated with ABES by formal agree-
ment. PAHO provided a complete range of technical
and financial support, including technical consultants,
principally from the Interamerican Center for Sanitary
Engineering i Lima, Peru.

® The National Water Gouncil of the United King-
dom, through its training division, has provided con-
linuing cooperation in the development of courses,
manuals, and technical visits, The council's most signif-
icant contribution wis a G0-day training course for 11
Brazilian professionals,

® The lrnteramerican Association of Sanitary and
Fnviconmental Engincering (AIDIS). of which ABES is
the Brazilian section, has supported all the training
activities and, throueh the bicnnial Interamerican San-
ary Engineerine Conaresses, has placed great empha-
sis on the area of training.

® A total of 28 Brazilian professionals. directors of
the state water and sewerage awthoritios, visited Amer-
fcan instintions associated with waler and sanitation
activities, incloding nunicipal operations and sater
and sewerage anthoritios,

© An oulstanding activity enhancing internation:l
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technical cooperation was the Interamerican Confer
ence on the Development of Human Resources ror
Environmental Sanitation held in Rio de Junciro i
November 1979, Conducted by ABES and PALIO, the
conference was supported by PAHO and BNH and was
attended by 62 representatives from 18 different coun-
tries and eight international institutions in the technica)
and financial arcas of environmental sanitation. The
conference dealt with three fundamental aspects: plan
ning human resources, developing an educational tech -
nology, and utilizing human resources. It emphasized
the necessity of establishing mechanisms for the inte-
grated development of human resources and for carry
ing out a broad program of international techuical
cooperation,

The recommendations of the congross are particular-
ly pertinent in connection with the goals of the Interna-
tional Drinking Water and Sanitation Decade, desig-
nated by the United Nations Conference on Waler in
Mar del Plata, Argenting, in 1977, The goals of the
decade are ambitious and represent a challenge in
terms of human, technical, and financial resources.

Conclusions

The success of any development plan is dependent
on manpower resources as well as adequate financial
and technical resources. The training of capable, highly
motivated personnel should be an integral part of
development plans. A training program can be highiny
successful only if it has the complete sipnor
management and the confidence of the employoees o -
trained. It must also be well adapted to the socia and
cultural realities of the conuntry.

Training is an integral part of a utility’s persanne,
policy, which, in addition 1o satisfving the iy
interests, must seek to meet the human needs of
employees. Training should be comprehensive, imelud.
ing emplovees at all levels, and should emphasize the
concepl of continuing education. It should he designed
toimprove the performance and increase the efficiency
of individual employees and thus improve productivity
in general,

The training should be imaginative, introducing new
technigques, new materials, and a new philosophical
context within which to carry out the tasks, I must
become a force for positive change. The training pro-
cess should be submitied to continual evaluation, as a
means of improving its subsequent programs and its
results.

In order to carey ut broad programs of training, such
as those required for the International Drinking Water
and Sanitation Decade, it is necessary 1o create mecha-
nisms for managing human resources in an integratoed
manner. Mechanisms of - international - cooperation
should be developed to take advantage of the knowl-
edge of other countries and institutions and, thereby, to
aceelerate the development of haman resources where
theyv are needed most.
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