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Abstract

rfre.following a·rt icleisa progress report andbehavioraJanalysis

afprogress., Theprogress reported andanalyzedis thecollective achienf=

ment ofanhiterdiscipJinary teamof professors andstudents Df the Un~

ivers:tdad Sim6n ,Boiioarand teams of workersI' tedmlc~ans andengi
neersemployed try theSIDOR Steeluorts. Ifcredit is tobegiven for this

progress!, it belongs toan of theindiuiduals inoolvled. Theauthors' task

hereisprimarily to report and interprettheproiect anditsresultsusing

the pr.oper behaviora! vocabu lury,.

This p.aper describes and analyzes the initial and current

phases of a project involving · t ~ h e use ofbehavioral technology in

a large "Third-World"Steelworks [Venezuela's uSiderurgica del

Orinoco" or NSIDOR"") by a group of professors and students

from the Universidad Simon Bolivar's Independent Studies Pro

gram (UEstudios Libres") and by SIDO,R teams that were trained

by the' aforementioned group. The-authors believe that the re

suits nu tlined have important implicat]ons that should be taken

into consideration by those interested or involved in industrial

behavior modification in g:,enera] and especially by those indi

viduals who. are interested or involved in behaviormodification

in the so-called "developing areas" of the' world,

The term "team-building" is broadly applied to any sys

ternatic effort designed to promote 'Cooperative, task-oriented,

productive behaviol' through the use of "psychological teeh

niques", The term is frequently applied to specific group d y~

namics technologies that supposedly work by U eliminating in

terpersonal tensions", J~ allowing people to rela te to one'

another", or "promoting the capacity to externalize controver

sial opinions or to give and receive meaningful feedback".

A major a ssumption of this article is that regardless of how'

Us means and effects are cericeptualized, if ateam-building ef

fort works .. it works because it makes use of certain behavioral

principles .Team-building takes place in a group setting and l,S

guided by one' or more trained individuals w'ho, through their

verbalizations, g'estures and other behaviors.. provide d ~ s 

,crimina.tive stim,uli, f e e d b a c k ~ positive reinforceme'nt, and

IJ modeling cuesu'for p a . r t i c ~ : p ' a n ts. Rules ,a.f,e often establis.hed

which ,a,ct as dis,crimin,ative stimuli for behaviors of ic,er-tain

classes. 'P'articipants thus learn th,e desired 'behaviors in a short
'time and the social reinforcement process be-co:mes m.or,e effec

tive. Those who monitor the process also provide' d i s c r i m ~ n a t i v e

s'timuli !;l,nd #negative reinforc,em,ent'f by pointjn,g outpoten=

Hallyave;rstve asp€cts:of p a r t i c i p ' , a n t v e r b a H z a t i o n ~ and by :restat~

iog fheleedback s u ( ~ h that these' aspects are:no long'er present.

Rules may ,also be made ,expHcU he'le. The ,a.nalysis of spe-cifi.c

practical proble:m,s is part of most t , e a m - b u i l d ~ n g efforts and.. in
additi.on to the aforem,entioned behavior m.odificahon e]em,ents

that also operate in such. analY's,es~ ther'E is also the J'jteaching

machine effect": the conditioned reinforcing effect of a satisfac

tory answer. Team-building efforts that have been specifically

designed to exploit such principles may be called "behavioral

team-building efforts" .

Our team-building efforts in the SIDOR steelworks 'were

and are decidedly behavioral.and they were and are htghly sue

cessful in the sense that defines success in team-building: the

promotion of coopera tive , task-oriented, productive behavior on

the 'part of employees. Nevertheless, the initial projectwith a

production line in the Flat Rolled Products Plant produced re

sults that seem paradoxical to the layman: t.heverysuccess of our

behavioral team-building efforts contributed to managerial ani

mosity and ag1gressive' measures directed toward the Universi

dad Simon Bolivar (USB) and SIDOR teams that carried ou t the

tra iningand supervision. Theseapparently paraduxical results

yield to .an adequate analysis based on behavior modifica tion

prtnciples, and in consequence it has been possible to revise our

strategy and provide' solutions that are ethically and economi

cally acceptable with regard to the interests of employeesas well

as management,

The results reported herein invitecomparisons with those

of a famous project carried au t in an air freight company and

reported in the film "Business, Behaviorism and the Bottom.

Line" (1972). The core of our program ~ the on-the-job use of

feedback and positive social reinforcement - is the same ,asthat

of theair freight company pfogra:m J although, due to the circum

stance's that exist in SIDO'R t· we have had to include other tech

niques some of which have not been extensively analyzed in

terms of behavior modification principles. Of greater impor

tanee is the fact that the program reported in U Business, Beha v

iorism and the Bottom, Line" and most other industrial behavior

modifies tion e-fforts that have beencarried au t in the United

States and in other so-called "devejoped countries". have

proven succ,essful in envi.ronments that are quite sed,ate and

s e n ~ n e In com.parison to the SIDOR installation. Thtrd-worlid

I n d l t s t r i a ~ environments Hke'SIDO'R may be constru·ed as one of

the .acid testsfot' industrial behavior m,odifi1cation 't(~chnology"

Thjs, claim c.annot be, substantia ted, nor ca.n the results

even be funy understood independently of an understanding of

the ~ ~ c o n t e x t u a l variables;" that o p e r a t , e ~ n the SIDOR e n v i r o n . ~

mlent.To this conte'xtof,ac'C'elerated t ,and to a ,great ,extent fOfC',ed

industr~,al development we now turn"

S:lDOR and. its, Bconomic" Political and. Sorial Context

Th,e SlDOR plant is iocated in BoH'v'er State, Venezuela

near Puerto Ordaz on the triangle of the land that separates the

Orinoco River from, its tribu ta ry, the C,aroni. The original plant

w,as:finished in 1963. In '1964 SIDORw,as formaUv establ~shed as

a subsidiary of the government'=owned V e n e , z ~ e l a n Guayana
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C,orporation r/,eorporaci6n . ~ e n e ~ o l a n a de Guayana"), Be

tween tha t ye.a.r and the end of 1967SID'ORproduced net losses.

In 1968 SIDOR;s m,anagement took several steps, including

si.,gning >contracts with f ~ : r e : i g n .con:5uJlants, diversification of

produdion H n e ' S f a , n ~ ~ n d u s t r [ ~ . 1 engineeri,n? and maintenance

projects" that resulted In net gams of3.6 million dollars. By 1972
s,IDORhad beeome the largesternployer in the areal was making

considerable profits and was handling all ofVenezuela's steel

commercialization. operations. During that same year its rate of

personnel turnover was a modest 4 % ~
Ironical]y,a "positive" change in Venezuela's economic

srtuation putSIDORin trouble again .. ]0 19'i30U prices increased

fourfold and to capitalize upan this i ncrease in incomeJ the fol
lowing year the national executive approved a plan whereby
enough money and other resources would be diverted to SIDOR

to increase annual steel production to 4,.8 million metric tons by
the end of 1979. This plan, known as Plan I V ~ , called for 12;133

new employees. Some30o/c of the new employees hilled between
1974.and the end of 1977 were n.ewlyarrived foreign t,echnicians,.

Theexecution of Plan IV has been plagued with many

difficulties.. most of which canbe attributed to underestimations
of the problems involving human resources, and to mismanage

ment of attempts to solve such problems. From the 4'% rate in
1972personnel 'turnover (resignations f terrninations, etc.) rose

to 26%by the beginning of the period d«ring w hich theUniversi

dad Simon Bolivar (USB) advisory team carried out its initial

'work.project (between October 19'77and May 1978 1
) , The projec

tion for personnel turnover is dramatic {see Figure 1). SIDO'R is

losing its experienced personnel, By 1977''with a 19.6% turnover
rate, only 440/(; of SIDO'R's employees had two years. or more of
experience in the plant (Guedez 1& Riebman, 1979}. The fact that

steelmaking requires skilled labor makes personnel turnover
SIDORls most pressing and difficult problem, SIDO'R's eco

nomic losseswhich came to $617,4 million in ]977 (in rela tion to

:$531.6 million in sales) were and are largely due to personnel

turnoverand the problems that derive from it, Moreover, these

FlGUREl
Proj ectlon ( ~ f ' P i e r s o n n e ~ Tu r~fj,!er

(fro~m. Cue-del; and Rieb'ffii!JJ,'I;j, 1979)

•

losses must be seen in part i n ~ i g l d of the fact that SIDOR must
su~sid~ze ma.nyVenezuelan industries by selling steel products
belowcost, No similar partial justification can be applied 'to the
personnel turnover problem, ,

It will be shown that turnover is largely due to the restruc
turing process tha t has occurred as a result of Plan IV; but it

should. be helpful to consider more remote asp-ects related to
personnel turnover before attempting to demonstrate this
point..

,It may be that industrial modernization. is not inherently
destabilizing,;but where such efforts are accelerated and largely

forced or pushed by the state" many possibilities foraversive
stimuli arise. The Guayan.a area of Venezuela has historirally
been isola'ted" sparsely populatedr traditional, and "underde
veloped". S l D ' O R ~ the Cud Damprojectand other industrial and
transportation projects have changed that situation drastically.
The' SIDOR area.(PuertoOrdaz, San Felix, etc.) has thus come to
suffer from U gold rush II' social ills, Housing.medical care, educa
tional services and recreation are, searice and costly, Thecrime

rate' is high .. Individuals of eighty-six nationalitiesmake up Sl
DOR;s work force. Many of these people speak Spanish poorly t

~f at all, and national graups rarely mix socially. Political diver
sity Isconsiderable among the'Venezuelan work force (3-3, parties
participated in 'the most recent na tional elections) and some ex
tremist groups advocate and practice violence, though the per=
centage of SID,OR workers 'who support such groups is small,

SIDOR has responded to the negative- aspects of the set
ting by adopting functions that; according to lega[ and or cus

tomary norms corresponded to the local gove'mment o-f other

official organizations .. Transportation outside the plant is defi

cien t ~ : thus SID'OR organizes bus services. Difficulties with han

dling injured workers he ve forcedmanagement to set up a n com

plete circuit service" (from. the scene to the hospital and ~ o the

'worker's horne if necessary), Eighty percent of the housing

problem for SIDOR's employee's (14,000 during the period of

our initial. project; 18,333 at the time of writing) have fallen upon

the shoulders of management. The inadequacy of external medi

cal Iaciliti es has [creed SIDO'R to set up routine or non
emergen.cy services inside the installation .. It appears that 51

DO:R willshortly be ob~iged to establishprimaryschool facilities

du,e to the fact that -those made' available by the loc,al government

a.r,e painfullywnadequate. In short.. SIDOR has become a. s,tate
within a state" These' me,a,sures j however; have n,otbeen suffi

cient to reve'fse i the personnel turnover trend nor to resolve a

gn~at number of other problems related to i~employee motlv3=
tioni'l.

Wh,at are the hie'rar>c'hicai reilations among factors that , c ' O n ~

tribute to the p'rin·ci.'p,a] p:rob]em of personnel turnover? Accord

ing to investigations lcarried out in SID;Q'R (Guedez &:Ri,ebmaIl;

197'9) the five most important f . a c t o r s ~ from mos,t to '~e'ast impor~

tant~, a're: ],,)Tbe ave:rsive nature of workJ.ng relations betw,een

sup,eriors and subordinatie's; 2. ')general working conditions; .3.)

social se'rvices (education,. h e a U h ~ etc.); 4.) other qua lity,..of-life

iconditions in the surrounding ,environment (housln,gJ' .food~ rec~

reation, e t ( ~ ) ; a n d 5) wages. This study indicates that through its

state~within ~a ~statepoHcy SIDOR is a·ttacking the .fourth fa,cto:r
of importance responsible f,orperson.nel tumiove'r. The fifth fac

tor is.also well taken ear,eof by a pay scale that is,among the best in

the 'Guayana, area of Venezuela. Complaints about p,ayare usu...
ally more e'as]]yunderstood in terms of the costs of many goods,
and services in '~he SID'QR area.
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The second causal factor of personnel turnover, #gene-ral

working conditions" ~ can be analyzed further. Accidents and

safety practicesare an importantcomponent. In SIOO'Ran aver

age' of thirty-six accidents of varying degrees of seriousness oc=

cur daily (12 per shift). Accidents are less frequent, but ra te of

production is also lower, during day shifts when section heads

and superintendents are in charge; than during night shifts

when operations personnel {supervisors and shift bosses) are in

charge. Accidents can be attributed to the dangers inherent in

the'steelmaking process in part; but the lack ofadequa te accident
prevention education and certain conditions that disfavor the

use of sefety gear app1ea.r to explain the high rate ~ These latter

conditions include 'the unavailability of lockers to keep the,gear

in, the fact that even if the worker has a locker he' must put his

gear on while it is still wet thereby risking tropical fungus infec

tions; gear is often stolen fromlockers: anddependence on pub

lie transportetion makes taking safety ge.ar home impracticable.

Someworkers sell their safety equipment hoping that it win be

replaced; and this practice means higher costs for the compan.y.

Finally, many injuries are probably not "accidental" in a strict

sense, Many workers exhibit a pa ttern of "machismo behavior"

which consists of high-risk work responses resul ting in burns I

scars and the like .These behaviors are reinforced by social a t ten

tion, approval and status ..

Intra-plant transportation is another working condition

component which causes turnover. Due to the size of the 'wndus
trial installation, mechanized transportation is neciessa:ry to take

employees to and from their work areas within the plant. These

transportation facilities are' scarce and this results in crowding

and delay .. This is one- of the' factors that produces a "people

waiting-fer-people / ; p h e n o m , e n o n ~ n v o J v ~ n g aversive social in
teractions.

Eating facilities are also badly overcrowded and the dis

tance between these facilities and work areas is frequently too

great to allow employees to arrive, ealand return in the half

hour allotted for lunch. This situation creates discomfortand,

again t the "people-waiting-for-people" phenomenon arises.

The four factors in the causation of personnel turnover

that have' been mentioned have some obvious points of interac

'non with the most important factor: the' aversive nature of wnrk=

ing relations. be tween superiors and subordinates. The aversive

(:onsequenc·e's of conditions inside and outside the industrial

installati!on surely increase the probabHity of aggressive and

hustJrating in teractioos benveen superiors and suboll'd ill1ates;

jlust as, the heat/' noise and danger of the ste,elm.akfng process

itself must pI'obabilize s,uch behaviors~ N'evertheless; there ]s

considerable evid,ence to sugg,e st tha t the aversive superinr

subordinate relations that contributehe'avUy to turnover are in
turn. prin;dpaUy duel' not to th,e aforementioned factors l but to

personnel poli!cy changes that hav·e been m.adeas part of the

exe,cution of Plan .IV.. These policies have frequently -put highly

·experienced and competent subordinates in the' hands of u~

tried and u n d e r t r a i n , ~ d superiors. FrustraHng situations ,and de

lays have ensued anld it iSJ well=known tha t once a.ggress ive be~

haviors occur they tend to produce a self-n"lainta.ining loop of

Pllnishme~t and aggressive be'havior. SIDOR managers gener
a,ny r~c:ognlz·e that such.loops exist ,and that they affe'ct·produc

hon directly, as well as through pers,onnel turnover, lOne piece

of.e'vid~nce f:or this latter·poinlw,.as cited earlier: the higher levels

of producUon occur when section t u : ~ a d s and superintendents
a n ~ not present ~

in order to eliminate such loops those involved must stop

punishing each other. It-isneither surprising norcensurable that

the SIDO'Rrnanagement accomplished lit11e In this respectuntil

the USB team began its work. Myths about free will, about the

inherent resistance' of "human nature" to direct change, etc. J are

only a 'little less prevalent (if at all) among managers than aUlong

the population in gene-ral. Many concepts of free will paradoxi

cally permit one to believe in some forms of persuasion (e.g.

ingratiation). Thus; as has been shown, S(DORls management

hoped to reduce turnover and increase prcduction by attacking

some conditions in the environrrrent.

Given the multitude of problems that do not Hgur.e directly

as causal factors of turnoverr it is furthermore not surprising that

the USB team was initially hired by SID'QR to deal with one of

these lesserproblems, ThelniiialProject: Worku~ith ttteElectrDlytic

Cleaning Production Linei11 theFfat Rolled Products Plant.

The initiative that put personnel of the USB Independent

Stud ies Program in contact with SIDOR was, taken by a group of

young engineers. employed in the Flat Rolled Products Plant

who considered that the problems of the aforementioned plant

were of the same kinds as SIDO'R;s problems in general and

wanted to do something about them..

After several meetingswith SIDOR managers, the USB

team. designed, supervised and evaluated a training project for a

group of twenty-four members of the Flat Rolled Products

Plant's work force that was christened the "Human Resources

Groupir ..Neither the USB advisory team ncrits SIDGRassociates

had analyzed the pian t's problems in.depth; and thus, the initial

planning was strongly inclined to provide the kind of help that

SIDOR specifically asked for: help with the problem of acquiring

ind ustria1technologies.
Happily, the days in which a [apaneser American or Ger

man technician would demand that all SIDOR employees [eave

the work area. before repairing a piece of industrial equipment

are gone. Even so! it is well-known that the technologies that

firms in the' 0 developed" world sen are partial tech nologies: the

firm always reserves a.considerable portion for itself. Moreover;

since SlDO,R employees who receive Instruction from foreign

companies are not trained to processand put the technology into

usable form, another fraction of what is available is thereby lost.

Later, because these individuals have not received training in

teaching, techniques, and because' the other SIDOR employees

ha've no t been trained in appropriate study' nl,elhods l another

la.rge fra(tion~5 lost;.

Five specific objectives were ini tially formula ted for train

ing' the Human R.esources. 'Group: 1) to form a structured cohe

sive group 'whose 'members ·exhibit cooperative; task-oriented;

produ.tti ve behavior and interact to ]Ul pro ve ea ch 0 th ers behav

iOl by applying the prinC'~p~es of fe,edback and positive :reinforce

ment; 2) to promote the' acquisition of teaching and study

methods; 3)to 'imp.art knowledge of techniques involved in com

posing self=instructiona.l manuals and to help participants learn

by dojng.~ by COJuposing such 111anualsfor the industr~al equip

men't the:ywork w i . t h · ? ~ and hy planning courses on vvriting self

instructional manuals; 4} to teach participants to work according

to previnus]y established objecf:i.ves; and 5) to archieve a si tuation

in which .Hum.an Resou.rces Group members successfully J.f pass

on
N

what they have ]earned to other SIDOR \\'ork groups such

that. ·the latt'El" also become independent m u ] t ~ p l . i e r s of behav

. i o r a ~ technology and processors or industrial t e c h n o ~ o g y ,.
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Members of the Human Resources Group were selected

according to th Teecriteria: 1) the' opinions of the employees of

the Flat Rolled ProductsPlant (via questionnaire), 2) theconsent

of the candidates themselves: and 3) the acceptance of the candi

date's immediate superior. The fact that employees were con

sulred apparently increased the probability of cooperative inter

actions between Human Resources Group members and other

SIDOR employees.

The Human Resources Group was trained in two major

phases, the first in a simulated work environment (six hundred

hours)" and the second in a real work environment (one thou

sand hours)"

'The first phase began with a behavioral team-building ex

ercise based on feedback and positive reinforcement principles.

Thisexercise produced the desired cooperative, task-oriented,

productive repertoirementioned in the first training objective

given above. During the team-building sessions, participants

diagnosed the problems of the Flat Rolled Products Plant and
identified some' of their own behaviors that contributed to these

problern5,.Behavioral g:oals were set up to'modify these undesir

able behaviors and establish and maintain behaviors that would

contribute to the resoluHan of the corresponding problems. The

remainder of the training done in the simulated work situation

was in vested in training in the formulation and the use ofspecific

obiectives j' in imparting study and tie-aching: methodsrand in

providing tra.ining and practice in planning'; organizing and 5 U ~

pervising seminars on human resource development. Thus.

during the first phase all of the objectives for preparing the Hu..

man Resources Group, with the exception of the objective re

lated to the composition of self-instructional materials, were

promoted in a simulated environment"

The omission was made u.p for in the second phase, and

extra work was done on study and teaching skills (Objective u2
N

above), on carrying out behavioral team-building workshops

(Objective "ISh') and on working 'with specific, real human re

so urce problems (also Objective 1I5n).

The Human Resources Croup could not be expected to

attend to all of the' problems in the Flat Rolled Products Plant due

to the number of employees involved (]200); thus the group

chose the electrolyticcleaning production line for their first work

project, Thisproduction line n"(1$ cuoee» duetoiaa that it f,tlUS p{,a;.~ued

:cvHh moreserious dIfficulties than any otherline in tne plant

In the pro.cess of training themembers of the Human Re

sources 'Group, the trainees and their usn team advisors drew
c o n c ~ u s i o n 5 about the :nature of the problems o,fthe Fia t R,oUed
Products Plant and about those of SID'ORi,n general that differed

in important.riespects from, their initial opinions. Thes,e (onclu~

sionsan:~ reflected in the ob,e(Uves set by the m1enlhers of the

Human Resources Group for their project wlth the personnel of

the electrolytic c]e',aning line. The first and m,ost importantobjec-'

live 'was formulated a,s follows.: bnpror'e lHferpi!rSo~ul1 relations: be

tloern 5ubor,diuates and superiors i1lldCllnong CO~1Porkers in general by
nu!a~-lS o.ffeedback ~ positi{~ reinlorcetueu't~, tHodellug tll1:d the!elilni1~atr.rJJl

ofpunishlJlg practices,. It will be recalled that the difficulty being

attack,ed herellis the most important factor in the reausation of

personnel turnover j which; in turn, has highly neg.aHv,eeffects

uponprodu.ction,. It wasn;~',asonedthat by inclining the: balanr,e

of the stimula. tion impinging on th,e em,p]oyees to t'he positive

s ~ d e ; these two n ; ~ s u l t i n g diffi.culUes and a multHude of lesser

ones could be si,gnificanHy redue,ed.

The objective of acquiring and preserving technological

information and that ofworkingon the basis of formal and previ...

ously set goals also figuted in the Human Resources Group's

plan for the electrolytic cleaning line" although it was recognized
that the contribution via the application of such skills depended
in large measure on the deg:re-e to which changes in interper
sonal rela tions could be achieved.

In carrying out its 'work,with the employees of the electro
lytic cleaning production line 1 the Human :R..esources Group
used the techniques of 'punishing verbal stimuli in on-the-job
situations and in a number of small behavioralteem-building
workshops. Superiors wereconsistently reinfurced forthetr use

of immedia te posi tive reinforcement of cooperative 1 task
oriented and productive behaviors when 'these were exhibited

by their subordinates. As in the experience reported in "Busi

ness, Behavionsm. and the Bottomline" ~ reinforcements were

verbalizations and gestures; but unlike that famous project the

reinforcements eInp~oyed in 'the electrolytic Icleaning line were

not:made on the basis of pencil and paper records kept by em

ployees o:r supervisors, A number of factors (e. g. educational

level, the nature of the work process, etc.) made such 'records

difficult. Neverthelessv members of the Human Resources
Group and members of the 'USB team did sample the behavioral

tea m-bu ilding practice's 0:£ superiors and co-workers regularly.

The results of the work done by the Human Resources

Group during this initial period [October, '1977, through MaYI

1978)wen~- highly positive. Superior-subordinate relations im

proved greattly as did relations between other co-werkers, 'Main

terrance and industrial operations practices became marie or
derly and effective. For example ~ where electrical, mechanical

and hydraulic maintenance personnel previously could not

work in an inh~lgJratedfashion, teamwork and cooperative be-,

havior increased. Personnel turnover dropped off and stabilized

at about 180/c., which though still high was a definite improve
men! in ligh t of the grim projection shown in Figure 1. Observers

noted a marked increase in employee verbalizetions about "be

longing" to the organization and "expressions of satisfaction"

about having participated in 'the behavioral team-building pro

ject, Employees at all levels exhibited a greater generalized abil

ity to analyze' problems openly and to work toward solving them

in an organized collective fashion.The positive results are still

felt by line employees three yea,rs ,after the 'initial 'project con

cluded ( S I D O R ~ 1980).

Dudng the first five month period of its 'work 'with the
electrolytic cleaning line, production increased substantially,
a,nd the line even ou tstri pped three produc'tion lines ,that tr,adi~·

tiona~ly ha.d shown the best production curves. J.During t'hat p e ~

nod the' monthly averag,es for these three lines showed increases
in production (the tin coating line' ,ave'raged 15.,159'c per month;

the tandem, line averaged ] 4 ~ 1 2 9 o ; and the quen:ching line
av,eriaged 10.09ltla) but none of these aver,age in,crea sesap

proaches the 40.07'7'c avera,ge m.onthly increase achieved by the
electrolytic cleaning line. An analysis of varian,ce and a Tukev"s
'HS'O'Test showed that inter-average diff,erences are fuUy $ig~ifi
cant at thle0.05, [,eve.] in favor of the electrolyti,c c ~ e ' a n i n g line fof'

comparisons 'with.the quenC'hing and tandem line ave'ra.g,es.. and

practically significant in favor of the electrolyhccleanmn,g line for
compa,risons with the time coating line ,a,ve'rage" The lele',ctrolyHic
cleaning line is thei on~y production l i n ~ - in SIDOR that has sus..

tained monthly averages of 40.,079'r or more d u r ~ n g a five~month
period.
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Although the improvement of superior-subordinata rela

tions undoubtedly was the most important factor in the achleve

ment of the increase in production.all of'the positive- changes in

human behavior and social relations noted above seem to have

contributed also.

These' results support the proposition that team-building

techniques that have been structured in accord with behavioral

laws increase' the' probability of productiveand other desirable
work-related behaviors.

itJnfortuna tely 1 behavior modlftcabon in industrial set
rings is not a simple matter, and as we shall now see', the initial

project produced some less pleasant conse1quences that :must be

analyzed.

The Managerial Reactien te "thee Success of the

Initial Project and the Effects of this Reaction

It is well-known that thebehaviorofhuman beings in their
usual social environments is at any given moment a function of

numerous CUIT,e'nt contingencies of reinforcement and punish
ment and. a 'complex behavioral history, Elements of the' individ

uals' behavioral history' often. constitute' crucial con textual varia

bles anda knowledge-of theseelements frequently permits the

explanation of seemin gly pa radoxlcal effects of curren t

contingencies.

The initial behavioral team-building project with the' em

ployees of the electrolytic cleaning production line is an example

of this latter possibility. 'Certain assumptions are commonty

made about how successful team-building will affect the envi

ronment and behavior ofemployees and. managers. 'The discus

sion that follows cen ters upon seven such assumptions ,. Sue

cessful team-building supposedly: 1) inclines the balance of

stimult impinging upon employees more toward the positive
side; 2) increases the frequency with which employees identify;

ana.lyZEiand a,ctupon the problems that affect them as a group;: 3)

increases the frequency with which employeesexhibit nu
merous otherwork-related responses that have been designs ted

as target behaviors; 4) reduces the frequency with 'which ern

ployees exhibit apathetic" interruptive and aggressive behaviors

ha.ving as their' object superiors, property belonging to tile in

dustrial organization, or company practices: 5) inclines the' bal

ance of stimuli irnpingj.ng on managers more tow,a,rds the po-si

tiv,e' side; 6) incn!ase's the-probability that manage:rs having the

po-wier to de·tide... will make further use of team-building tech

nique5~ and 7) increases the probability that desire'S o f e m ~

ployee's forbette'f working conditions and other' benefits wiUbe

acted upon by the' managers in charge~ at .least where increased

produ'cUvity due to team-building' makes these .actions economi

callyfeasibDe. In the case of the e l e c t r o ~ y t i i c ch:aning product.i.on
line, the mnitial behavior n,f th.e lineJ s personnel was in accord

with assumptions n l ~ ' thrnugh if4", bu t the gains: with regard to

wor.k-related target behaviors (see' "3 fI' above) and with regard to

t·beelimination of unde'sirable behaviors {see ~~'4 f.') were partiaUy

lo,s,t due to the :fa-ctthart the manage"rial ,reaction was n,@t' in accocrd

withUle'assum:ptions regarding their beh.avior in c'rit~c,al re

spects. Of'tbe' assumptions having to do with manager behavior
only the sixth ,(the probability tha.t ,t~he use o:f team-building by

managers will be increased) see·:ms to have been justUied in th~s

ca.se .. Th,e result of the team-building ·e:ffort most vital to an un

derstanding of the' remaining results is ~ha~ trheveJrY success of

th~ proJect redu,ced the .f.r,equencyand the inf,erred probability of.

actions by e,ertai,n. areiB managers ,[n response to employee, de-
mands for better working conditions. -

These results are' not only paradoxical in view of assump~

tion l ~ 7 I f w h ] c h predicts just the opposite result, but also in view

of the tact that the supposed general objective of S1.DO:R is. to'

maximize steel production.On many occasions SIDO'R's pcliey

makers have takenactions to maximize steel production even

when these measures have worked against possibly more im

portantlong-term developmental interests of the industrial or

ganization (e .g. by cr~ating dependencies upon foreign ad visors

and technicians). Where such prioriries exist it is reasonable to

expect that significant production increase's wUI generate posi..

rive managerial responses.

The facttha tkey area m.anagers did not a c ~ to reinfo:r,c1e the

cooperative and productive behavior of the electrolytic cleaning

production line: employees see m 50 to have been due to a combina

tion of two factors. First, behavioral team-burldi.ng did

strengthen employee behaviors requisite to the identification,

analysis and action upnn problems; including their own with

regard to working conditions. This increase in the frequency of

problem-solving behaviors by employees fell into place along

side an existing second factor: a history ofdiscriminated punish

ment in which increases in the strength of verbalized demands

for better warking conditions had been. intermittently but f r e ~

quently followed by sabotage, strikes, slow-downs and demon

strations, The area managers having the power 'to make deci

sions regarding how to 'process the demands of the employees
responsible for the increased production levels on the electro

lytic cleaning Hne resolved to deny these demands and to with

draw support from the Human Resources Group because of

their own behavioral histories of punishing events involving

individuals and groups having popular support. One key area

manager sta ted this position quite succinctly in a conversation

with one-ofthe authors. What he said was t h i s : ~ ' ~ W e are not going

to attend to the demands of the workers because to do so would

be to allow [the Human. Resources Group] to become more pow-'

erful than the unions". Moreover; actions were taken by man

agement to reducethe number! ofmembers of the group to eight

individuals: all production personnel {electrical, hydraulic and

electronic technicians) were returned to their pre-training jobs.

It is not surprising ~ h a t those actions reversed the very

behavmo:ral tr,ends most responsible for tbe increases in produc

Hon. Table 1 sum.marizes the (:han.ges obse'rved in the variables

'C'orn~~spond ing t',o the' seven a.ssu.mptions r@garding team ~

building discussed abov!e..

Tab~e 1 shows that the behavioral t e a m , ~ b u i l d i n g e.ffort

produoed h.vo important and lasting beneficial conse·qu.ences for

the employees of the ie~ectrolyti( ,cleaning, :Iine:: the bala.nce ,of

social stirn ulation, especmaUy withre'gard to that produced by

superior-suboldjnate inte'ractions ineHned ,considerably toward

the positive side" and the enhanc,ement of the ability to identify,

analyze and act upon their ow'n problems. 'The' incre'ase' in desir

able (target)work"r,elated behaviOlS and the correspond.ing de

crease' in .apathetic, interruptive and a.ggre·ssiv,e behaviors di

.reeled tow',ard superiors and plant property and practice'S wer,e

influenced by the negative manageria] reaction diescribed a.bove ~

though the fr,equency of these' behaviors dwd not return to pre
tr,aining levels. T h e n ~ f o r e , ; the 40.07!0/0 incr,ease in p.rodu,ctio:n

'wasnot m;ain.t'ained a.fterthe' ma,nagerial coun ter mieasurf'swere

tak.en, bu t ,fell to .2S'% above the mniHalpre-project level and ha s '

rem.ained ther,eabou t ·ever since.
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I

I Variable Ideal effect of Electrolytic cleaning Effect on the el,ectrolytic
team-building Iine: ini,tial situation cleaning line

Positive-aversive social
I

Increase in positive Inordinately aversive Considerable increase in
I

positive
stimulation stimulation stimulation (maintained)

I

Ability of employees to Increase Relatively low Considerable increase
identify, analyze and (maintained)
,actupon problems.

Frequency of positive Increase Low Considerable increase ;(p·artia.1
employee target behaviors r·ecouperation of initial l . e v e , ~ ) * * '

I

I

Frequency of undesirable Decrease High I Considerable decrease (partial
employee behaviors recouperation of initial l e v e l J ~ ~

i

I

Posirive-aversive Increase Generally positive Increase
stimulation

ProbabilH:y of sponsoring Increase Not applicable Increase
further use of team-building

I

Probability 0 f m.an-ager Increase Low Decrease
attention. to employee

I

requests for improvements

TABLE 1
Resumeof effects of behavioral team-building compared with ideal effects and the initial situation. The asteriks ( ~ l I - ) a . f t i e ' r p a r e n 

thesis signifies changes that took.place aftermanagerial reaction.

In spite of the preemptive aggression by certain area man
agers/ the evidence indicates that the project imposed no tangi
ble aversive-consequences upon them; and for linemanagers the
project-produced increases in production had highly positive
consequences (Nnen1iiul.ag,ers receive bonuses and social "pres

tige" reinforcement 'vi/hen production increases significantly), It
is also noteworthy that even the area managers who acted to
reduce the size of the Human 'Resources Group continued or
increased their support for the use of team-building techniques.
Apparently management considered that the techniques would

be h~ghly valuable .. if they could be applied by groups of individ

uals nothaving the historical. personal, and. (supposedly) politi
cal ties-that the original Human Resources Group members had
with other line Ieve1employees ~

Forginga Revised Strate,gy

When employees who have boosted production signifi
cantly ask management for improvements and. do SO, not in

terms of exorbitant salary increases but in terms of clean bath

rooms, decent eating facilities, adequate intraplant transporta
tion, and an end to favoritism in the ass.ignationof housing, and
are 'met hy the kind of aggressive responses described, the condi
Honing one receives in the everyday environment promotes la
beling the managers as bad or abusive people, The behavior
modification approach is, of course, inhospitable to such hard
and fast labelings and to the simplistic explanations that under
lie'them. Thus, the immediate reaction of the USB advisory team
and the remainder of the Human Resources Group was based
upon the objective of counteracting the current effectsof mana
gerial histories of punishmen t,
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The tactics employed by the 'usn ad visory team and the

Human Resources Group included active and passive' aspects"

The actions taken centered upon assuring that an objective eva..

luative document on. the projectwould be available to" and

would be studied by, the industry;s decisionmakers, This study

emphasized the increase in production,1 its dependency upon

changes, in employee beh avi or and the extremely low' cost of the

team-building project in relation to the benefits itproduced m This

document was complemented by formal presentations and con..

versations between the head of the USB advisory team, and SI

DOR managers. It W'2tS also assumed tha t since the actions taken

by the 'USB team and the Human Resources Grou pwere not and

had never been poli tically or subversively motivated; this fact

would become apparent tomanagement on 'the basis of subse

quent developments in the behavior of the employees working

on the electrolytic cleaning, line and among themernbers and ex

membersofthe Human Resources Group. In order to assure that

these passive aspects would be a ttended to I an effort was made

to inhibit protests and complaints about the managerial reac

tion-

While these steps were being taken, members of the USB

advisory team and of what remained of the Human Resources

Group took stock of the implications of the behavioral team

building efforts and the managerial r€'sponse to it for future ref

erence,

An ethical problem is posed by the fact that the behavioral

team-building effort produced tangible benefi ts for SIDOR and

for line managers (bonuses); while the behavior of the ern

ployees who were directly responsible for increasing production

was not tangibly reinforced .AsTable ] indicates, the only signif

icard hJng-'term reinforcing consequences for these employees

reside' in improved relations among superiorsand subordinates

and among co-workers in genera], and in having acquired cer

tain special skills in si tuation analysis, human re lations and

teaching Thus .. the possibili ty that future behavioral team ~

building efforts might beapproved on the assumption that they

produce 11something for nothing" could logically be related to

the perpetuation of unsatisfactory working conditions and poli

ciesthat could be eliminated with relatively little effort on the

part 0:( management, Moreover.. it became obvious dUdng' the

ininalproject, that many of the efforts that were being carried au t

to improve working conditions and foment organizational de

velopment could be much more effectively handled within the

framework of an integral strategy based on the needs of the em

ployees as expressed bytheemploy.f'es and the needs of SIO,OR asan

industrial and commercial enterprise ~

The initial behavioral team-building effort had allowed us

to gtetour l ~ foot in the door fJ a.nd show that such technique's could

produc:e'highly desirable results. The tactics employed to cou:n
teract the effects of punishment tha t' apparently p:roduced the

paradOXical manas,erial reaction to this success
i

subseque'fitly

proved s,uc,cess:ful: the members of the Human Resour(es Group

,and the individuals they had tJ",ain,ed ,and aided did 110t behave- ,as
'politicaUy-orie:nted ,groups h!ad behaved in the p,ast+ ~ Although

the gains made through t'hebehavioral tleam =building effort

we,re not. maintained at peak levels after the counteirmeasures

were takien (.5'ee'Table t)" nop'rote'sts we'tecarried out, no acts. of

sabotage oC'curred l and other desirable w o r k ~ r e l a ted behaviors

remained considerably above p ' I ' e ~ p r o j i , e ( t levels. These facts had

,I p,acifying effe'c"t 'Upon,management and ,thus ,facUitated atten-

tion to the evaluative document prepared by the LISB advisory

team and the Human Resources Group, and permitted the pre..

sentation of the integra l stra tegy described above.

Recent Developments and the Future of the

SIDO'R-U58 Project

Good technology is contag~ous"As a result, nurny of the'
practices initiated on the electrolytic cleaning line have been

taken up by other organizaHans within the Flat Rolled Products

Plant; thus not only the electrolytic cleaning line but the plant in

general has earned a reputation forbeingamong SIDOR's most

reliable and efficien t units. These attribu tes are generaUy ex =,

plainedin terms of the work done by the USB advisory team; the

Human Resources Group and the personnel trained by the lat

ter. The H uman Resources Group has been enlarged again, and

its membership has been diversified by including: personnel

from, dependencies other than the Flat Rolled Products Plant.

Through the continued efforts of the H R G ~ improvements have

been made in eating facilities, sanitary facilities, accident p r e ~

vention practices and other important working conditions: and

other gains are in sight.

Although only ,afew months passed between the negative

'managerial reaction and the beginning of the second behavioral

team-building project, the first major increase in the magnitude

of the SID'OR- USB project was achieved early this y.ea,! in the'

Billet Plant One of the' present authors is the project chief and as

such attends the meetings of the Plant's Board of Directors.

The maximum productive capacity of the Binet Planfs

equipment is T~2001000 metric tons a year. Its production level

during the twelve rnonths preceding the beginning of the

present project was only 300,000 metric tons. The nature of the

project in the Billet Plant is quite similar to that which was carried

BU t in the Fla ~ Rolled Prodnets Plan t with regard to the behav

ioral team-building techniques being employed: bu t is quite dif

ferent in that the integral strategy outlined above is being put

into practice. The project chiefs participation in the meetings of

the Plant's Board of Directors provides the opportunity to sug~

ge:st and defend specificimprovemertts in working conditions

and related matters. These suggestions are based upon a contin

uing analysis ofemployee needs and demands/ and are fre

quently decisive considerations in the actions taken by the

board.

An attempt is being made to leave nothing important out.

'Taken individually, the improvements made in the social and

physical conditions under which employees work may not be

impressive (e.g. reorganization of mealtime practices, sanitary
improvemen ts, the construction of covered 'walkways to protf'ct

employees from inclement weather, improvements in intra ~

plant transportation, the estabHshm,ent of e,quitable' p:ractices for

family aid,. noise reduction" etc.); but taken coHeetive[y they

seem to 'mean qUitE~' a lot to ~he emp]oyees+ The use of tangible

nOI\=m,onitary reinforc'ersas w ' e ~ ~ as socia] reinforcers and the

fact that contingencies of reinfon:ement pertinen t to p;roduction

are being managed at aUlevels are haUma,rks of the integral s'trat

egy that IS being employed in the' Billet Plant

A,nother novel aspect of this projeet is ,an alternpt to i m~

prove efficiency in furnace ha n d ~ i n g by putting ltahan experts
who have undergone beh,avioral team-building iexpe'rienc,es

(with emphasis on technological transfer) in charge of a furnace

and assigning a SIDOR employe,e to obs'erve each ItaJian e'xper't.
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In addition. on eithe-r side; of the furnace handled by the Italians

and their SIDOR apprentices, fum/aces, handled by 'lse'condaryl"J
SIDO;Rapprentice's duplicate the steps carried out. by the
"model" furnace team...

The on-the-job work in the Billet Plant began on April 30"
1.'9'80 and some positive results with regard to production have

already become apparent as of this writing. Table 2 contains

information on the number ofheats and the number of metric
tons of steel produced during the four months prior to the begin

ning: of the project and during first four months of on-the-job

activity.

TABLE 3

Other changes attributed to the team-building effort,

Billet Plant, SIDOR.

TABLE Z

Changes in the number of heats and tonnage" Billet Plant,

As Table 2 shows, production for May, 1980 was thirty

heats or4,I103 metric tonsabove the aver,age for the previous four

months. The amount of steel produced in May set:a new record

for the Billet Plant - a record that 'was broken a.gain in August.

The behavioral team-building projectm the' BilletPlant promises

to beevenmore productive for SIDOR than the initial proj-ect at

the Flat Rolled Products Plant" The initial project cost S I D O ~ R an

estimated $280/000 and produced $5 ... 581;000 in. 'benefits. The
BilletPlant projects costs SIDO,R only $ 7 9 ~ O O O p l e r y e a r .. Each heat
produced is; worth about$34, 000. As, Table 3 shows, the avelage

number of heats per day has increased from 6.5 to 19~5. An. tn
crease to four heats, per day above the initial average is in sight.
When this is achieved the value of.' the additional steel produced

in one day win be almost twice the yearly cost of the team

building project ..

MONTH

Jan. 1980

Feb.

Mar.

Apr.

May

jun.

Jut

Aug.

Variable

'Heats per day

Substandard heats

Absences

Personnel Turnover.

HEATS

211

228

(Average
230 ';;;22.4)

25-4

246

260
(Average

28.2 =261)

] A . N ~ A P ' R l L

Av,era,ge

METRlC T'ONS

3 2 ~ ; 5 0 0

31,740
(Average

32,650 =32,597)

34,500

36;50]

(Average

39j 500 := 36,1 775)

,MAY·AUG
Aver,ag.e

9,.5

7.3%

2.5%

1'%

The' personnel turnover rate at the Billet Plant W8:S weD

below the SIDOR average to begin with but, as,Table 3; shows, it'
has been reduced ' e v ~ n . more since the team-buildingproject
began, Absenteeism has also been. substantially reduced,

The USBI advisory team and its.SIDOR collaborators are
also working in several other dependencies including the De
partments of Supply, Industrial Relations, Raw Materials and

Internal Transportation. These projects are in the planning on
training stages,

One' of the most exciting projects ;that is now underw'ay is

the Industrial Training Assistants Program thattheUniversidad

Simon Bolivar, offers to SIDO'R. employees. The coursework,

designed and supervised by professors of the USB Independent
Studies Program, leads to an Intermediate or technician level

degree'. The training includes; thirty courseswhich require .sixty
hours of work each on the avera,ge. All literate employees are

eligible for the' pro,gr,atmw All candidates receive instruction in the

same subjects, but college graduates receive more advanced in"

structlon, These differences are reflected in the degree: the de

gree' ,granted to college graduates is considered special training

lor the company's executives in human resource management
and industrial development; the degree earned by other em
ployees enables them to work as industrial trainingassistants on
production line projects or at section. level,

CONCLUSIONS·

The experience of the USB· advisory team in SIDOR indi

cates that behavioral team-building centered 'upon positiverein

Iorcement and feedback can be highly successful} even in rela

tive~y inhospitable and complex in..dustrial environments.

In our initial efforts in the Flat Rolled Products Plant the

assumption was imphcitymade that success in boosting produc..

tion and in strengthening a variety of desirable work-oriented

behaviors would increase' the probability that management
would. reinforce these employee behaviors by attending to em

ployee demands for betterwor.1dng conditions. Our estimate of

the situation did not take into consideration the effects of pun
ishment: associated with employee demands that characterized

the behavioral histories of some key area managers, When our
successful activities produced consequences that were exactly

the opposite of what we had expected in this respect, actions
were taken which helped management discriminate between

the consequences of supporting employee demands processed
by the USB, advisory team and its SIDOR. offshoots and the p u n ~

Ishing consequences thathistorically had followed such de
mands presented by some other groups ..

Had these efforts at 'producing discriminative behavior

notbeen successful, we would have been forced to consider that

our behavioral t · e a m - b u i l d i n g ~ e £ f o r t ' S - their effectiveness aside

- had been conducive to the' maintenance of unnecessarily

aversive working conditionsand to the strenthening of explni

tive uses of behavioral 'technology. To avoid abusive employ

ment of behavioral technology I industrial behavior modifiers

must acquire the support necessary to es tablish contingencies of

reinforcementfor behaviors of persons at' the varloushierarchl

cal levels of the organization in. question. Where' degrading
working conditions exist the reinforcers manipulated should in

elude tangible benefits and. services appropriate to the elimina
tion of such conditions, as well as intangible social reinforce
ments..
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On the other hand, had we imposed conditions based

upon theseethicalconsiderations upon SIDOR' 5 managers from

the outset; it is improbable that they would have considered
them feasible oracceptable. The initialbehavioral team-building
efforts allowed usto IIget our foot in the door" I and perhaps this

is a justifiable fu.nction of behavioral techniques that are based
on the use of intangible social reinforcements. Ifsuch techniques

allow the humanitarian behavior modifier to "get his foot in the
door" and exploit his success to "sell" an integral strategy that

takes into consideration employee interests as well as efficiency
and productivityr avaluable social contribution is made thereby.

Just where the kind of work reported here lies on tradi

tional continuance of moral, social and political action is not
considered. to be a pressing issue .. As noted .. the individuals in

volved as agents of change were. labeled "leftists" by some man

agers and "reformists" by some professed leftist organizers ~

There is no reason to hold that the agents of change mentioned
herein are IIabove" traditional; moral" politicalor socialconcerns
in any general sense.. Nevertheless, the worldvtew cultivated
through contact with the science of behavior is conducive to
analyzing moral issues only when doing so produces some prac
tical advantage + Occasional managerial resistance to changing
unsatisfactory working conditions is seen in the same light as is
the insistence of employees and humanitarian behavior modi

fiers on making just those changes ~ they are seen in the light of
differing histories and current contingencies of 'reinforcement
and punishment, What is to be gained by asking whether or not
managers were justified in behaving according to their histories

of conditioning? The philosophies that our behavior, as the
agents of change, are consonant with may well be another ques
tion, but we have not attempted to define 'that either, Neverthe

less, the authors confess a certain curiosity as to whether B.F.
Skinner would consider our work consonant with this state

ment:

A nonpolitical evolutionary approach might begin with a
small core of people who are highly informed with respect
to both existing social issues and behavioral principles
(Skinner, 1979, p. 51).

Footnotes

•Except "Where otherwisrsta'ed, iU inforlltaUon fr(J""h,s potn:t funwrd is df,S,ri.phl~' vf th i~

.~"'dial period.,

ZVVhere suchmanualsexistedtheywtrt writtenin languages other tM~ SPQuish ~'nd were
ofhmoise deficit" t.

JAIrUljorfi'rein another area of the FlatRolled Products Plant i71 June1977 required such a
·.nt3ssivf 'tptlir l!ffrJ,t tluJtthe plant· had to shut down{orseveral weeks. This tln!orlulralr

eten! mark5 tht:endof thf!ptrJrJdfrN which ,~wlts were'lrmsurfd. Thr fireis cm.~idaed tht'

rndofthein,tialproject rath~ thQn Rmereinttrruptirm duetoother.u tlforl unate tr'e11Is tobe

rwted ~hortly.

4·foravariety atrtGSOns S"omt ofthegrollpsmembeP"5 totrt cotl,lJidertd '0be"leftists·
r

• Also the
flJcI that one' ofthe RUthCT3 dleJin«J the 7~ a/theccn.suUaP1ts fee paid ity 5100R 10 th«
Univtrsidlul Simon Bolfmr that htwas tntitlm to bylaw,aslt'Jim leQderux.s ~nterpTeJed by
somenmnagtrs 'IS fl political tacticm'fhtr thaI! t:m .ad of SDcitil concan.

5 A cwrlowspifreaf.roidence-supporting thisconttntion isrelated tothefiut thattntr,ehatliornl
ttam,.bl:lildlng projert tame under firefrom M4TXi$:' a~d otherltft-.of-ct'Plltr PQfty org.:m~

am i" the plant~'4use tnt' poj«t had suppostdly H h~ktn tht edgeoJr ofscntl'aclit'is'fi.

A d i v i s t s ~ . accord.rtg tomesearganizers r shouldfrt'f1uently e:%ltftJi1somt rathercCHlspifuous

bthavWrs(tg. pmnl4nciatim..- 01 slogans, aggressi"ve gf'Sturesand verbalizntinns, etc.). U
UNlSsaidthtd manytldivis's htuf become moreH an4lytlcQr "nd less ufired up" elsaresult ()f
'helTtraini,ng, These mtSgjt~iMgS, like thoseexpressed b:Y .PnQPMger.s, subsrqutntly {tided

~.
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