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The Brazilian Association of Sanitary and EnvironmentalEngineering (ABES) has conducted a comprehensive,
nationwide training program for manpower development 

in the water supply and sewerage utilities since 1973.
This program has included training classes, workshops,
and seminars and has trained some 73 000 people. It hasproduced 11 training manuals, 76 teaching films, and 32
technical books. Tip training program provides the human
resources for the National Sanitation Plan (PLANASA).
which has an immediate goal of providing witer supply
and sewerage services to 
the urban population of Brazil.
It provides an excellent model for the training needed to
support the International Drinking Water and Sanitation 

Dec aoe. 
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water supply and sk,veraooe services throughout Brazil.The goal to be achievoml by 1980 %vwas to provide wate!rservice to 80 percent of urbanthe po)ulalion (6i5m illion P ople) 
i.i Io rovide se werage services t 50 
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pi'pulation to the cities. [rban population swelled 
during the last thirty years. '[he situation became 
critical during tlle 1960s when scarcely 50 percent of the 
urban population was supjplied with water (and that 
service was, at Ibet, precarious) and less than 25 
percent had sanitary sewerage. By 1979, more that. 53million urban inhabitants (i8 percent) were providel 
water services; anid of the 3920 Brazilian cities, 2233 
were integrated into 111,ANASA. "I'he rest remained 
indelienilent since ILANASA is a managemen alterna
tive for in Lill:icip;l goveiuiiments. 

When the Brazilian government created PI.ANASA,
it was felt q,,t the coIntry s sanitatinn problems should 
be dealt with natiolwide. The principle of regionaliza
tion was adopted at e stae level, creating an author
ity as part of state govemrmnt to proide! XVair and 
sewverage services in all the cities. The administration, 
construction, and operation of these services were 
transferred to the state authorities through con(cession
ary contracts given by the cities. 

Recognizing that P-LANASA reqhired broad teclhnological support and human resources, IINII created a 
progra in of technical sup port-SANAT-composed of 
training, technical assistance, developnimnt of stan
dards, applied research, publication of technical books, 
and technology exchange (Figures 1 and 2). To support
SANAT, B3NII created a 1 percent tax on technical
services. 

The training program 
In 1972 BNII instituted a policy for the developmentof human resources, establishing criteria for distribut-

ing PLANASA funds in the most equitable, most pro
ductive manner possible. The principal objectves of
this policy were to 

Motivate the state sanitation authoritis to pro-
mote systmatic aod continuous staff training;

0 Install and carry out training progrins for person-
rlel at aill levels, thus improving the efficiency of service 
anld reducing the cost of operation; 

o Utilize xisting educational and trail ing installa-tio s through contract activities; 
o lrolniote a financial policy that wotll eve;ltually 

allow the traiing programs to he decentralized and 
taken over by local authorities, in order to r'edI:ve traveland lodging costs: 

o Promote ihe installation of employee trainirng cen
telr's aiong state sanitation authorities; 

o Promote the piblication of technical books by
national autho(rs and thei preparation Of manuals andaurdio-isual materials to support PILANASA, training,

and the proi:ess of contini d education; and 


o Promolte lhe exchange of experiences and techno-

logical information with other pronratns ainl instii-

tinls. bothlnational an! inlernat ional. 


The goal established under th( training policy was to 

t'ii (t0 0(1 einployees in six years, including staff at 
all
levels-fini directors and managers to unskilled labor-
ers This ,goal was esta blished to existing"- person-tIee" 
Iel 111]iden s as well as tIhe surge of requirelllnts 
exl)ed:lu( to resull folrn the implementation of 

"NA\ , antlhil, !nn u.\ei~utiil of Ile training gragx,nilwen! 
'1 .signel !(o thoi lrazili r ,suitiin of suuitary anl 
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Figure 1. Relationship of training to associated activities 
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Figure 2. Planning the training program 

Environmental Engineering (AI3ES), a l)rofessional
association of somc 6000 IiI)lem rs ill 22 separate state
sections. A1IES developed a service company to plin, 
program, and coordinate ill training prograrin anti,
eventually, to conduct the sevniirs and courses. AIES 
also eslablished an edilorial fund for the publicati'on
and sale of the training rmanuals. 

II creating a natli nnal training program, ABES 
attellpted to ilake all the forces capable of coiltrihilt
illg to its success colVerge On the progralll, as shown in 
liure 2. 

A\s plrevio(iily sti tel, the l)rgriufilaie ih l is Suillloricd and
3IINI I. As the prin:ipals int erestld in lhe 

training, of th rirnlihylees, Ih(, "!2 st;lule ;Iulh rili ,s Iso 
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_ supportand finance the program and-participatein the .programming and execution. The educational and 
training institutions, in addition to being responsible
for many training activities, also contribute technically:.and financially. ABES continues to be responsible for

executinm"gnna 
co rdn tig,.the program.Some Brazilian states are larger and more populous

than many countries. The distances are great, as are the 
inequalities of.social and economic development. Thetraining program adop ted flexible plan ning procedures
and a methodology capable of including a range of 
variables, including the variety of professionalsemployed in water and sewerage services; the large and 
ever-increasing number of employees required by thestate utilities; the deficiencies in the educational system 
and in manpower development; the uncoordinated 
dispersal of resources, both hum an and financial, fortraining; the characteristics of the various states and 
their inequalities; the high rate of turnover among
employees of state utilities and their constantly changing'responsibilities within the utilities; and the direct
and indirect costs of training and the long distances as a
factor in the increase of these costs. These variables 
pose serious obstacles to the establishment of adequate
training programs in the areas targeted for development 
during the International Drinking Water and Sanitation 
Decade. 

For the purpose of planning and organizing the 
training program, employees of the state utilities were 
classified into -five occupational group's accordingtheir profession toor skill, their level of education, andtheir job responsibilities: 01-technical and administra-. 
tive staff (supervisory level); 02-technical and admin-
istrative staff (middle level); 03-administrative staff 
accountants, office workers; 04-skilled and unskilled 
workers; and 05-laborers.
 

Figure 3 shows the general characteristics of the five

occupational groups and the type of training given toeach one. 

Program concept

Figure 4 presents the dynamic concept of the pro-


gram, which has been progressively improved throughevaluation and feedback. 

The program initially was divided into four projects 


coveringthe principal fields of action. 

0 Project 1-publication of technical books and 


development of manuals and audio-visual materials to 

strve as 
the basis of training activities; 


0 Project 2-preparation of trainers;77 

SProject 3-1arg-scal
training for all utility emphycesprofessional and technicalat all levels; 

* Project 4-adninistrative development, integrated

with another I3NH-supporled program to develop the 

state au thori tiu. o r utilities. 


Production of training materials. In carrying out Project
1, the publication roftechnical books, manuals, and 

audio-visual materials for training support, agreements
were executed with Brazilian technological, education-

al, and sanitation organizations to develop a tedhnical

bibliography appropriate for existing conditions

fBrazil. Published jointly by A13ES and these 

in
 
inisiti

lions, the materials included:
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0 32 teIlnical books, with a total of 96 000 volui:i.e,
Publishe.d. 

90-
 0 76 te(:hnical films, with copies in 16-rn. and super
8-rnm cartridges for training and with a ltla duran"tol 

F 0 -of 163 rin.These filns demonstrated specific tasks 
L 70 	 with nrratioi find explaiiiltioii. They we re pacikaged inmolidi]'!s icco,'dilg t the tasks, tiiite,'ials, and tools

c{audio 
 -v,Sial pr'esenlatron in 1O] i(f. 

* five )peirtliol,'l training nranlrlris composed of ii 
1mIdile; and prdluce'd i, (jO000 sets. Used with the 
films, these manuals are based on an analysis of the 
tasks (ligure 5). Irin(cipally tusirrg pictures rather than 

E,
I ords, they present techniically correct methods for 
o\implementing ti operations anid attaining high perfor 

, r pue-------------
 ()i .st of' sliudes, vith narration, for introdclctor'y 
OrAl ,1,,d,10 trilinin ill the irrear itatorn.rvs'ril~lt of saril

10 - - l-tilization of the tecirical films and iranirals as
tr'aining aids ruluires traliners to a.sorb and retain a o.great deal of' iIforrmation through, mrlio-visrral presen0 10 20 311 40 50 00 70 80 0 00 110 0ai~s ii loviin liur 

Tnre A~lzrP, n hm fat~ions, as shov.'n inliillre 6.The uise of airdio-visnalt erials is very ii lp orhnt in rxivini i w orkers w'hoFigure 6. Absorption and retention ot informaion-based on US Air I(]r'hitn( ir traicin iForce statistics hr':ve edlic;1tiorral tlefrciertcres antd diffict.r ltie!s ii trrt11 r 
stan:ding regilar' texts. I lands-ol experientce in actualjohr sittlltions conl)letes 
lhe training.
 

Preparation of trainers. The 
most important of allOo,,,bT,s..
of 	 trl ini1g prograill activities is theliprepirration of trainers 
in thl aithority aid Utility organizations. This facet of
the program is based ori two principles that have beeo 
validated in practice. (1)The hest instructors polootial 

Es,,.,,,,,oo,,,,,ly can be found anrong the technicians and supne) .no"
Changes wvithin the utilities thenselves, and (2) it is Cit,/ 

possible to tra nsforrn staff into good instr(cto':,, e!
abling them to teach their colleagues and stbordiliar 
on tihe job. 'I'lris (fforl has produc:ed 657 instructors and 
76 training nanagers, vho now are able to direcl ano 
carry (jut lost of ti trairnirrg activities. 

Manpower planniig and training. la~ns for the it miingprograi iarid its colIt lit are cepenldelnt on the ntnnpow. 
er plallnillg of the tilitie;. l"igun,'e 7 slhows ie order of

l,.o,,loy of tasks ftollowved in car'rvitt out thtttainilg I)r(gr'im for 
the stlate utilities. The rmaiipower riakeup of' Ihe 22 state
utilities is indlid : {itehin 'I'ATle 1. 

Administrative development. Tlht eefforts ifthe thairing 
Progrtam irre coordinated with a progralm for the instip......., 
 IttionilI l[veloliuetlt of stlate 	sit nnit lli lithori lies. Its

Probler,s 
 I)tlr'I)os is tur) :r'eaTelIe1,w',. LltCtIIITes,
and nevw work methods inall Ih agecies associated 
wilh saiittion. Stirted l Ilie eind 

s ii lnw nllltalit , 

of' 1975 through an
ai(n.reinl beh!we(e INII and theilian-Aruerican IIalth
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te(cllnitil], clilillisli'live, arid finlit]ci I divisions of' thel 
utililies. Ml()ils %v'e, rhdceloped for 36 systrorrs anl 

......... 	 s tins, wvitlh foir
s ilol. iirm riultis installing them .P": ..... 	 The stlate illlh(ritie!s and] Ih(! tliiliics r-'ceived tl!(:hnji(:i] 
assistirn(', fr)111 Ili;rzilial ainhd I)\I 	 ) :uonsultants

Figure 7. Manpower planning and training for the utility throighi serinritrr's, cotirses, ild olierThis 	 t'nuing aictivities.p~r{wimlr; ,cI)r1,,;!llt(ed ;] {t 	 e (xalli le (of Illn

()\'e'v l' ctil'l'itrc in irayzil.()Illt 

ExecuLion of the program 
()win:_ t ll'hi t'' size' '1f , Couir'. fht'lip, '(liin 
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w:s carried out at two levels: the centralized activities 
colducted directly by AIAEFS; and the decentralized 
activities conducted by the authorities and utilities and "'ALI 

tillcontiact institutiUis under ABES coord in;ation. Ihe '[he currt nn(m vllwurmokeup of the 22 !;flit utilities 
3685 training event; cnsisted of courses, semninars .-.... 
syn osiuu s, in-service training, travel awl visit, 

s-


sclI(lai'sh ills, andit corresplondence cofurses. Some 

I63 IMt)bots of thouirs were conlducted witho'itivity 
' ' ? -~ ''73 14t-llartid:panYA fro VW13 to 19791 rrlalfn 2).wl 

The training, belnefited all )ccu ltlonal r s 

of the work fOrce in the state utilities (Table 3. As 
shown in ithe tables, tile numnber of pl rti(Jipants in 
trailing activities is ,rltater than th total numl)er of 

employees in the state authorUities andO uilities. This is 

ot the ( i N) 

because thll training a offered e)ployee!s ore 
than one opportunfity for training. Some ellploy-ees 
went throtigl training l)hasis tWo or three times, pri
marily those illlnanigellent ilevelopnil(nt and the 
t'aillt' ofhclrl's with lv rog '. aRestlt;invivedt new allnd 

l iin Irainling, itse;(lf. 

Tal;lh: .4 shnow.s till! ttal irii:t c:osts o1fthe l)r'Igrain 


ac:tivifit,.s deh qwd d)l~t till 

) 117 1n gIM\.a'nt fllo tl1973 to ilbr'allhw nv of its finincial 
s;uppo.rt. The(!(tc s-i.s-, :\11.2" adii -;trzativuincludling:, 

costs, the prodctl 	 :lioln (f tIh(:hilnq lati'ial , travel, and 
p)er ((hIi expenses. were about [Us Sit.0 l8ti( }0 for 
73 1,1 lilin oi' ii11 i cost (f IJ S140 perl?- nt vema 1 

r li on.e u 

Evaluation 

At the conclusion of each session, participants eval
uated tile activities of the program. Coverng program
ining, muthiodology, and instructors and comparing 
established objectives atid results, 
provide tile information necessary 
programn. 
The results of ining in rnis (f 

iltittlhe iit' ll'snal satisfaction 

ifllrlovm:hl [)rucllI:tivily it tile state 

theuse evaluations 
for ilnprooving the 

trainae change in 
and ill lt:ril,of 


utilities were not 
11or0 IlM evaluated. Ilo .er, tile overall prograin has 
ben (valuatte in tOns of effiemly nd(.ftteitivuness 
ill rflltioll to till! ('SlthliSh(l ',()tls andi OhjU:tivus by 
lnicals of tlie t, Il tl 's:follolhvwin.g p'a 

0 Eflfectivelness in Inletimg 

rljlroect(1Il ntilihier (If triniltes 
a l'ffectiveiis; in Ilw(til 
G ffl:tiveit.ss in ill';na.4, 
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water would have been approxi
mately $16 million. This savings alone was more i!han 
1.6 times the direct cost of seven yea's of the national 
training program and more than three times the amount 
of money supplied by INtl and the state utilities. 
Inlnuleralle other cases also proved the effi:iency of 
tileprograiln anti Validated the maxim, "Training pays 
for itself." 

International cooperation 
The training pigraill also stirved as a Inechanismr for 

tile exchange( and transfer dftechnology. It was sil

ported bty technical c(o(eiiration from imlportant int(er
national inslitutions, and at the satnt tilne, it (iffetrel 
coopuration to othet(;coulntris. International aspiects OIf 
tile p'og involv'el:

ihysiodaRto,.ardiu,, till!' go)al', IS ~tlulllh(; idtWI inces;'- 0 'lFecthnical Smr~uinar", couitrses., and con)f(eI'elnces~ with 
parlictpit), tn.l pror l lr ,,'ltly d l UXil)(cta-in tilt! e (!xC:!,.t 
tions.', an(I ( r os k we):I,;minimal.] , "ardlng thev'. 

p~rinciplal .starlin,, oblj(:li-(rr;, M1of till! m o~st si,,nlificant 
(II jedi:t i c, (;( r( 	 sfdVl't I evIluili lil0(:u:t(l t r by1 11 1S of 
inlhex('.s of atlondan,:., .!;.ltcific: w fight ;fo)r tac~h (objc-
live.,andl of.f'l'',''rioirity. 'lhrt -h"l nw!lh()doh)-y',p) 	 Illi.s 


it Wa.s.pw .5ilth lt ibi'r tl tIlle i'esuls 11n1 () :alulte 

a lvesal nl ox 	 fi" 81.13 1(uh.llu t te cllliv(lsc f tr theitl ranm .(C ! lu i ( !. l ed b3y H ! I iprog4 a s r lt , c i lm u c: i e( u l i l i l i e s,lh(n
s('],v'os dles*i, tdllo~nslraltelhc influe~nce( o)fOweandl mIw 

traill .,, l 11)a:s;s,(:;, rwinipro,. rantl, ,.,'rl, ul;,w intlclvna 
urffi~ie'nc~y ,Ind p~roducl(livity al lilt! ';[l utilitil,;. ,2\t Owtlir 
w all(r Irn!,111il l Id.1,] fl' lhvt c:ily of1Rio( 1h'Jane~iro), fo)r 

lp'': w,',I; I~ froilllh 3001[!',troduc:li,)il ilil'x:l-. 13 (i: 
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' 
lltt."'tlJt( l , '.il a1 ( , l . : t l h( r r 1l 1t %,l l ('fi n al ) li l t 

"9:_ ,A2 A H+ I.q1.' I>(U :L' I)PJ_ 


tlhl.' lpartic li l i 	of inth!ernatio)nal (expe(rls; 
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 0 Scho)larships, and frotv(l to) othe~r (:otulrlit!s fo

11I-azilianl pro fess. ionals' and technlicians, individua~lly (11r 
i'lgroups, to visit i;nl study Ie slecialize d instittlioll ;
o~f other c:ountriers: 

d '
 o Contrac:ting itilerlial i(nal co nsulltants' to1lro)vi

techniics::l 	 ilssistlill( aidIl to (:)I(i1t1ct s 1 1( ii t'rI 
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technical Cooperation was lhe Intmlliericann Confer. 
ence oil the lDevelopment of luman Resources Or 
Lnviroiilental Sniltation liell in Rio de J1ieiro Ill
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TABLE 1 
Totl direct costs .if the proqrom 
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tion. IrIIpendteut or the USAII-13NH ar:m,.nt, theIilleefdeltO 143u~uio~~u greilettrained., 
US Agtency for International Cooperation, through it, 
mission in Brazil, contributed im[portant support direct-
ly to AI!,S by iioviding books, office fiirlritklIr4, aid 
technical a si- tailcl' ill I)rOgraill o'ganiz altio. 

* ''lo: A in wri c:iil \Va t eri\,' oiks A s oc,:iatio nl(A W\,V'A\) 
acted as ie illii t l U ited Stleslto carr out ttw 
fliIgi'eemniitt! ac tiv itil (h r.s NI l-[ SAII), thus inakiiu'es.',Vtw4'II;rih e. , 	 J ssily1h; 

a The PallOr.llizaiohi l0)l lI (lI~ 
%%%Is assoc:ialt4l AIIIS t'orm1 eedirect lv w;th hv ar]e t. 1P,,i R) p.rv.idhed a c:.ulplete 'tn of't.h~ •' (.

andt fin 
 nl 	i"appUo),rl. it.:ltudlilt tec:hnica.l c:ollsillal,,., 

rlly:iipici pa front1i t. Il1t1 4ie 11 Center1 for51Slli tariytHllri(l:iIu liy 1roI tlima, lotr1'l'i'i r:;tl1 (enlt4r f'n ' 

I';n,1.ilia ,lmIh~rm'il, . i 


0 T he N tion tir (:4 1 4:il rlth e I(Jl itel Kin a1l\V u1 
f4 n4, th ro' ' " it.; 1'. i ni ng, div i si n, h s .ro i d d5 con 
till ih C oo1 wra li4ll ill I e(Ih'I4h Cco urses ,)[)li iltif' 

illaiiiids, a1nd t4:4:hriil 
 visits. The c:ouiilas Iost
i 1:al1 o1lrih tl wi4!;l c li) a i] t-4h i ' tIra in ilg c o r se,'' 11fI"I 
Hra-uz i1i1 t1I ' f l;s.pr fess i o,na1 

o l'h4int( ' a114r i c:ll \ ss ( Ji,taiol o f S i lita rv an d 
l'iuVi '4411ll14111:41 1114 l 41i211r4, (.\II), of whi:h AllI- isltil! ra iliils l st po h~d il] lle tr in ng
active i lirlland, 441 4lh4 I )i 4i 't4I nlh!ralln ri:a llSll-sll 


itin-Yo~ml-i 4 :n41s4s has fpli4:edl4i' l'lv lph-tSi, o)1] lh e (!ll¢il o rf lI'a illiug .0 A I I ', r : i.iliai11..tlu ir lir-l:lor; of 

l! , \',.' andlli ,z ii%- ,1 tet ;ir i , i. A nw: r10,11! iii 

i4:4ll 	 itln tiilti l l:;l:li :iil' iti ll) 1'rl a ; ;llliltlit oll 
ac:livili(:s. illllldl l, Ilt11lli+cip', i. andl {] l(t()lwr, ~i 
dIld] .denV''<,( llll~'t~u.((to 

0 A\1n lllh,I llll ill ,, il v illv I'IIllllIll :ill ! inl l -i li o n)Ia l 

.INIE 1us I 

~ 	 a..ttended hy 6;2 repre.s;entalivvs- from III dirferent coull
tries aINeight intei iliona Il st ittitI ion ; inI the tech nicaI 
andHI( 	 financl(ial arI(-asq (of, ',lvirouIllu'tlltal sanilitaltionl. T[h( 

con('h: de'alt with tli-i4 fuil; iii i ( ' 4IIoli itl lsp lds: ]jilli l 

1.logyv, an utilizig hum n ri .ur:4 . It (,llphl-asized
the Ilei;essitv of,'.c tahlishil' lll(C lallisills for the intt 

lihisi I1grated dev-elopnliut of" hum n resoiurc: s and for carry
g outit o 4 all tiol h n ic li[l'Oira 	 l ' (of il lI r t al t ,.c 

coop.ration. 
The recol(lll1 (4tio(ls of1 the! co4iig.ress are paia'iculii

ly pertineit inl c:oiil cletion w.'ith tie goal:; of the liierna. 
tional l)riikin, o\ 't a S nilatioi l)ecaide, designalted 1y t, I; Jnit Natlins ConIIfereiwiIe oil Water in
M ar del Plata, A\ri itiiu, in 1177. "'Ihe! go ah; of' Ili 

areit 	 anie~ 	 idecadii s l Iitl rlrp rese t c:l ?ii iin 

teillS oif fit]i 11, 1444lIill4iI,1114and Iil;licilil i'4souili'4;s. 

Conclusions 

Ihe suess of any developmumt plan is deprndentO11- In-l-I- - -- -'-oi 	 asre4sour';s as well atle(loate financial 
anl technical resources. trheraiining of capable, highly 
motivated lIWei-O1mnel should be an integral part of 
d(l4'elo)mieit plans. A trainiing 'ograin (:lln ie high ,h
successful only if it has the cnomp.lete ;ippiormaiigeiit aiid the c(onfidleiice of the eililoy'es : -I most, als'-o he)(,.el1 a4Ililit(l to the 54'44., 1114! 

ctlltira l rualitie ofothe Cwll t try. 
cltrai ni is an iiitegral part of' a iily's i-.o':, 

Tainich ispolicy, vvhicih, illadlit (ill of uifiaddlilionl a l'sto sali.s:fyi. l , ,l lv 
intirt6s , mist seek t4411144t44f11(1IlilIalin l 4 '-; 'i 
iilllpll yees . 'l -l lifc sh o ld ie cI llp rel l ll;ive, 4il:1cf4 . 

at all ani shoul 
c:oncet o f Co ll : R lt, ; :at ta l!' itll u(i . It s houldlbeu(Si,(Itld 

~ to imllrove I 44r4f4r11ithi and increase till!lII. - u fficieity 
oridior 
ill gein llI. he imaginative!, inlroduc:ili newThe! training shoul 

tlchlliqlws, new matel rilsh, and] ;I 
 :w 	philosop~hical
 

terillrriqli4'lext withi14 .'lilwth to : rry nt till! tasks.r II mustlhecornl a fo.rcet for positive c:hange.: . The training Illr(
c:1ss sh ouldh h e thf ii itl l oc l'. alii o, 144aitiu t 
1 lio f i utp 'ovi I t o lit ro' , l,Il'satnld itslls t14 I h c'-u, (t i 41) 

's lts.
 

Inuiforde tiollcarr il)iIII oit 41a114of4,4f11 g. suclhra ilias Il'o' re l I ' the I te na tio al l ril k ill' %'V at1'i 
a n1d1 oil l)e e,it ls lec l s i rv lo c:reaiteI 1l,e4 t -Sa l ltat 

l is i s Fill h u man res oui4 ' s i i il j t e d 
m anne~r. Mhechatlisil t or coopert'ion,';l ilihurtaliotnal

should he (cve l it) liki4 advantage of I114 killl',l

1i;4!44'gie 	 inil liiiii the r tofliii cl4oull11iitan and,4114a cl r le t Ille d el, I [-lop lill-lit o f II'llllilll r Ir( : lC !,s 1v h v'(!'
I ey 	 al\'.! nle4h44 lu ,d. 
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