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FOREWARD

“SELN1AT DATANG DI DEMASAR”

elccxie to Indonesia and a special welcorne to the is

land of Paradise. It is indeed a pleasure for us to

have the honor of hosting the Second Conference of

SEAES.flhis neting will provide an opportunity for

nŒnbers of SEAES ai-id ergonomist from other countries

to share information and experiences on the applica

tion of ergonomics.This can be done under the theme

of the conference: The Role of ErgonaTlics in Develop

rnt, which covers 4 topics as the followings:

l.ral ernomics.

2 Education and training for ergonomics

3. Intercountries differences in ergonomics ap

plication.
4.Impacts of technoiogy and the role of ergq

nomics.
bout 100 participants wiil attend this conference in

hich fourty four papers fran ail over the world

ill be presented.
bis small book provides ail abstracts of the paper

and the additionai information about the prograrrines

)f the conference.

e hope ail participants will have a productive and

)ieasant stay in Denpasar-Bali,Indonesia.

bank you. J,

The Organizing CaTTnittee.
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OPENING REMARKS
Distinguish guests, colleagues, friends, ladiesand gentlemen.
On behaif of SEAES (South—East Asian ErgonornicsSociety), Indonesian Physiological Society (IPS(AIPI) and Departement of Physiology, School 0f Medicine, University of Udayana, I wish to express mysincere gratitude to ail of you, vho have gatheredtogether here in Denpasar to conduct a lively discussions. As the President of SEAS, my deeppestappreciation and heartful thanks to each and everyone of you for your attention and participationin this SEAES Second Conference, which vii be heidfrom 27 tiil 29 JuIy 1988. Aiso at this time I wishto express warm gratitude first of ail to theGoverncof Bali, the Rector of University 0f Udayana as veilas IEA, and other organisations which have givenvery strong support in heiping to arrange this con—

11 South-East Asiai Ergxxxniœ Society he] its fitst rteting three rs in 1985, aiso in this ]mely isia, in cmirctimi with tI Inteniasiai Syriposiun ai Ergznmdcs in Oeveirping Oxuitries whidi s t1d at tI site yer in Jakarta,Sinii]ar in its dirter, this SFA Se1 Qiifere is alsoattached to a more bigger accasjon, the InternasionaErgonomics Association êCongress. which viii be heidin Sydney, August 1-5, 1988. We have to do such apolicy for the sake of every body as far as financial matter is concerned, beside our ovn limitationas veil as obstacles and constraints faced in organizing such an àccasion. Therefore ve are very happythat with such a limitation we stiil have the opportunity to organize two meetings until recentiy.It meant that SEAES stili has something in everybody heart, especially those who are abie to attendthis meeting. I can only say again our appreciationand thanks to ail of you.

passing throUgh ail those abstaCles and cons

traintS, we shøUld be abie to make this opportUlkitY

as benefiCiai as possiblebY giving ail our efforts

to make the conference a succesfUl one.

And aithough in physiCai forts our contact vil1

end after this Second Conference is closed, it does

flot meant that our effort in developiflg more under—

standing and co_operatiofl to ail of us ill also

end, but it must be foiiowed and contiflUeslY condUc

ted through other type of activities sinCe our main

final organisation objectives are the velfare of

the people as a whoie. Our expertise is not oniy

to be performed with arrogant in a close AC meeting

rootfl but yet to be used more actively outside the

building and for the peop].e who is reallY needs heip

HopefUilY,SuCh an ideai thinicing will be the guidan

ce of our three days discussions.
pjnally,wishing better aerstanding and co

operatiOfi among us in the near future.Thank you 50

much.

president
SEAES
A .Manuaba.
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The South
- Est Asian Ergonomjcs Society1

CONSTITUTION

NAME
1.The name 0f the Society shah be “The

South-East Asian Ergonomjcs Society”.
)BJECT AND POWERS
2.The object of the Society shah be to

promote learning and to advance education
in countries in South-East Asia concerning
the relationshi between man and his occup
ation, equipment and environment ,partjcuiai
ly the application of anatomicalphysioloc
ical and PSychologicai knowledge in con
junctjon with the engineering knowledge
to the problems arising from this relation
ship.

3.In order to attajn this object,the Society
shah have the fohlowing powers:
(1)To promote ami organise study and pubhi

cation relating to the object.
(2)to arrange for educational. courses

lectures and examjnatjons
(3)To accept and raise money for the purpo

se of the Society and to use it for the
furtherance 0f the object of the
soc iety.

(4) To make Suitable arrangements for
carrying on the work of Society and
for meetings of the Society.

(5) To cohlaborate with institutions
having an object similar to that of
the Society.

(6) To promote the formation of organisa
tions for the purpose of any of the
powers of the Sciety and to assist
the organisatjo asmay be thought fit

—j
4

MEMBERSHIP AND AFFILIATION

4.The Society shah consist of Marbers and Affiliat

ed Organisations.

5. Persons applying for Membership shah hold a qua

lification in ergoncxnics or a cognate subject or

shail have an active interest in furthering the

object of the Society as the Council shah decide

6.Every application for Membership 0f the Society

shaLL give the full name and address of the appli

cant , any degrees and diplomas, membership of

other iearned or professionai societies or asso -

ciations,occupation and position held and a hist

of publications of the applicant.

7.Members of the Society shail have the right to

attend all Scientific Meetings and General Meet -

ings of the Society,to vote on ail matters requi

ring decisions at General , and to nominate

Mbers for election to the offices specified

in Claused 17 and 18.
8.Every applicant for Manbership of the Society

shah ha recorrmended by at least to Manbers who

shah also confirm the evidence sutitted in

support of the application to the satisfaction

of the Council.
9.Firms,companies and associations which have an

interest in ergonomics may becar affiliated

Organisations of the Society.

1O.Affiliated Organisations may send tvo representa

tives to ail scientific meetings of the Society at

fees applicable to MDers,and they will receive

two copies ail circulars and prograrrmes as sent to

Mnbers.
11.Every application by a firrn,company or assœiation

for affilition to the Society as an Affiliated

organisation shah give its full name,addres and

the nature of its business or interest. pplicati

ons will ha considered by the Council which may

accept or reject such applications.

5
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12.The acceptance by the Coundil of an application
for affiliation of a firm,conpany or association
does flot entiUe it to describe itself as a Menbe
of the Society nor to use the Society’s narne in
any way so as to suggest that the Society approves
0f any product 0f or action by the firm,company
or association.

13.Every person elected as a Miber arid every firm,
cœpany or assœiation accepted as an Affiliated
Organisation shah flot enjoy the priveleges of
Menbership or Affilition untili the relevant ann
mr1bership or affiliation fee for the cuITent
year shah have been received by the Society.

l4.Membersip or Affiliation shail be terminated if
resignation shah be Signified in writing, if a Membe:
shah die or an Affihiated Organisation shah be
dissolved,if membership or affiliation fees are un
paid for such period as the Councjh shalldetejn,
or if a resolution by the General Meeting 0f the So
ciety resolve(j that the Membership shah! termjnate
or the Affiliation becorries unfitted in the opinion
the Council.

MEMBERSHIp AND AFFILIATION FEES

15The annual membership fee shah be ten United
States dollars or such other rate as shah from tinte
to tinte be detexmined by the voting rnembers in the
General Meeting.
16.T1-ie annual affiliation fee for an Affihiated
Organisation shah be fifty United States dollars or
such other rate as shah from tinte to tinte be de
termined by the voting mernbers in the General Meetin

ŒXJNCIL
17.The Officers of the Society shah consist 0f

(a) President
(b) To Vice-presidents

6

(e) Honoraxy Secretary-Treasurer

18.The business of the Society shail be carried on by

a Council consisting of a President and tv Vice

Presidents,Honorary Secretary-Treasurer and five

Members of Council.

19. The Officers and Members 0f Council shah be elect

ed every three years by Members 0f the Society at

the General Meeting.Not rrore than three rnrters

of the Council including Officers shah ha frorn

saute country.
20.The Auditors who shah ha two individuals shah ha

appointed every three years at the General Meeting

They shall flot ha mentbers of Council.

21. No President and no Honoraxy Secretary—Treasurer

shall continue to hold office for sore than six

years consecutively.

22. The funds of the Society shah ha under the contro.

of the Council who shah have the power to invest

the saute and to expend such funds for the prono

tion of the object of the Society as it thinks fit

23.The Council may form Caunittees consisting 0f such

Members of the Society as it thinks fit and ney

delegate any of its powers to such Conrnit tees and

any such Corrmittee shah! conform to regulations

imposed on it by the Council.

24.The duties of the Honorary Secretary-reasurer

shah ha to arrange the business of the Society

in accordance with the directions of the President

or the council,to notify Metters of the tinte and

place of meeting, to take minutes of these meeting

and to prepare a tri-annual report on the activi

ties of the Society for subrnission to General

Meeting.
25 .The Honorary Secretary-treasurer shah have charge

of the funds of Society,receive sums due to it

pay such buis as are directed by the Council,

rnake up the accounts of he Society to 31 December

in each year or to such other date as may fran

-

-J
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Urne to tins be detennined by the Council and
present at the General Meetig an incaTe and
expenditure account duly certified by the auditor

26.The other officers shah generahly assist the
President ai-id the Honorary Secretary-Treasurer and in
particular shah in accordance with the instructions
of the Council arrange scientific rreetings of the
Society ,prcirote knowledge of Society activities and
foster the general gxowth of the subject outside the
Society.
MEETINGS
27 .The ordinary netings of the Society shail be
Scientific Meetings and tri-annual Gewneral Meetings.
An extraordinaxy General Meeting shah be cahled by
the Honoraxy Secretary-treasurer at the instruction
of the Council.
28.A notice of the General Meeting of the Society
together with the proposed agenda shail be circulat
ed to the neriers at least twelve weeks before the
date of the neeting.
29.The Chairrnen atany General Meeting of the Society
shah be a mrer of the council.
30.At and General Meeting of the Society a quorum
shah be twenty Meibers present in person or by proxy
31.Any rnŒnber unable to attend the General Meeting of
the Society rnay vote by pxoxy in the election of the
rneïbers of councih and in the charge of the Constitu
tion,the signed voting paper to be received by the
Honorary Secretary-Treasurer before the Meeting. ‘Ibe
decision at General Meetings shah rest with the
majority and in case of an equahity of votes the
chairrnan of the Meeting shah have a casting vote in
addition to his ordinary vote.
32.The Constitutionof the Society shah flot be chang
unlessthxee.quarters of those voting at the Generai
Meeting of the Society are in favour of such change.
!bticed of the proposed change shah ha tendered to
the Honorary Secretary-Treasurer at least sixteen

eks before such General Meeting, and shah be ad
vised to ail rrerr’bers in the notice calling the Ge
neral Meeting.
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SŒJTH-EAST ASIAN EICt’X1ICS SOCIETYOFFICERS AND Œ)UNCIL ME7VIBERS 0F SEAES
Denpasar—Bali,Indonesia: 27-29 July,1988

1985

— 1988

.Adviser : The Governor of Bali
esident ctor,university of ayana

Vice President : W.Q.Phyn
.Steering Corrmittee:

SeCretay_reas Chaiyutth Chava1itnjtïk
A.Manuaba (Indonesia).

Councjl Mbers : C. N. rbers : Chaiyuth Chavalitnitikul (Thailand).

Sutarman (Indonesia).M.
Sofia Tiong-Aquino (Philippines).

Suma ‘mur P. K Ong Choon Nam (Singapore).
Guat Lin Evelyn Tan (Malaysia).

Sutarman
B. Gunawan (Indonesia).

Sonia Tiong-Aquino Kazutaka Kogi (Japan).
Rabindra Nath Sen (India).

Organiz ing Corrmittee:

Address : Departrrent of Physiology chairrnan : G.N.Nala
Secretary : N.AdiputraFaculty 0f Medicine

D.P.Sucana
University of Udayana Treasurer: D .M. Kusmayufli

Sectiontnpasar_Ba1j,Indonesja
1.Scientific : K.Karna

Tjening Kerana

2.Information : K.Tirtayasa
N.Anteng Aryana

3.Acconrnodation: Suyasning H.I.
K. Widana

4. Protocol : Abdullah Nahrawi
Alex Pangkahila
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INIYJNESIAN PHYSIOLOGICAL SCCIETY (IPS)
IKATAN AHLI IU4U FAAL IN1XNESIA (IAIFI)

limitation,for example by contributing papers in

sorne of IUPS congress.

IPS (IAIFI) was founded in Yogyakarta,center of
Java,on Decernber 24,1964.To day its mribers,about 180
physiologist,are coming from various educational inst:
tutions,research centres,and private sectors as well.
Besides enhancing the quality of its mbers through
various scientific meetings which had being done
annually,IPS is also trying to conduct public service
in the field of sport,work,environmental physiology,
ergonomics,nutrition and occupational health,in co
operation with other relevant institutions.Education
was also became IPS’s attention,especially for the
undergraduate students where physiology had being
taught.Of course pDstgraduate education had also bein
encouraged to IPS rnenbers.

Congress for president election was done evety
three years, and the ccming one will be on Decnber
1989 at Ujung Pandang.This event will bave special
status,since it will be the first that such a congres
being done outside Java and Bali,and aiso because
this will be our 25th anniversary.Therefore,it will
be organized as such,so that as many as possible
physiologists will attend the meeting,and foreign
physiologist will be also we1come.O course,other mee
ings are worth while also to be recalled due to its
merrorable values,as for examples the Workshop on Mari
and ‘rraffic in Jakarta, 1970 ,the Joint-Workshop IPS
and Arnforces, 1973 ,Man and His Environtment Symposium
in Yogyakarta, 1974 , Physiology and Sport Performance
in Solo,1981 and Jakarta,1983,etc.Of course the rrost
mirable and unforgetable one was in Bali,1972,which
was considered as the rrost successful one.

IPS published quarterly bulletin as corrrnunicatioi
media and Indonesian Physiological Journal which was
issued six rronthly.As a federated merrer of IUPS, IPS
try to give its contribution opUiially,within its

L. 12 13



DEPARINENT 0F PHYSIOLOGY
FACULTY 0F MEDICINE,tJNIVERSIrf 0F UDAYANA

DENPASAR, BALI, INDONESIA

This departrnent was founded in 1962,at the sanie
tinte the Faculty of Medicine was founded .At that
tinte to educate 30 nedical and 30 veterinary/anirnal
husbandary students,it had only 2 full tinter staffs,
A.Manuaba as the Head and W.Gejir as the Messenger.
To day through various difficuities, this department
is having 14 academic staffs, 1 “administrator”,
1 “technician” ,and 2 nessengers.They occupied 82 m2
rk spaces and using old equixrtents purchased in 196
which are reaily inadequate.With ail those limitation
the TRI DHA14A : education,research and public
services have to be carried out.Education in form of
lectures and iboratory works had being conducted to
the students of itiedicine ,dentistry,technoiogy ,physic&
education, letters /anthxopology and secretary. Real
setting had being used nostly for iaboratory works,
likes factories , agricultural/rural activities ,etc.
Research on sport ,work and environtmental physiology,
ergonomics,nutrition and occupational health had
being executed nDstly.Co-operative works in doing
research with other relevant institutions are highly
stressed,particuiarly in solving financial constraint
While public services had being pursuit hand in hand
with other govennent and private bodies as weli,
throughdirect face to face cc*Tmunication as well as
through electronical means like televisions and
radio or printing rneans like local news papers.
And finally it is inportant to note that this depart
nient of physiology is the cnly one in Indonesia
which got a “Honorable Letter” fraii the Consofti
of Medical Science,for its activities in doing re
searches relevant to developnent.

USER-FOCUSED METHOD 0F EDUCATION liNO TRAINING FOR
EIZNMICS IN DEVELOPING COUNTRIES

Eric Min-Yang Wang and Houshang Shahnavaz
Center for Ergonomics of Developing Countries

(CEDC) , Dept . of Human Work Sciences, Lulea university
Sweden.

Relevant education and training is one of the key
factors that determines the success of the technology
transfer.In corporation of huien factors into the
technology and consideration of the user characteris
tics in a given environrrient is e key eleîient for op
timum operation. Because of unàwaeness regarding the
importance of ergonomics in the transfer of technolo
gy both anong technology transferor and technology
recipient,acquisitiofl of nDdern technology have cau
sed many adverse effects in developing countries(DCS)
In this paper,ergonomics education and training pro
blems were investigated . The “User-focused (UFO)” me
thodand procedures for ergonomics education and train
ing were discussed in order to prarote its applicati
ons.It is concluded that training sheuld (1) be direc
tly related to the ergonomics problems of the countty
(2) erphasis should be given to sinple and practical
solutions for quick achievements; and (3) sIuld uti
lize the available hunan resources and management
strategy for sft-term goals while continuous effort
should be given to other required aspects for the
long-terrn.

14 15/



I
Exverjences in the Design for Ergonomic Educati

on and Training in mudonesip
iftikar Z • Sutaiaksana,

TJ-.ITB Ji. Ganesha 10, axi.dimg 40132, Indonesia

The exi.stence 0f Ergonomic in Indonesia ca be
regarded as new. ..ithough aspects of Ergononics
have been. partly tought in differeat schools su
cb like the Faculties of Medicine and the Facul
ties of Psychology, formai Ergonomics eciucatiou
as a separate knovzledge only provided recently,
at the Bandung Institute of Teehnniogy namej.y a
the Detartment of Industria). Engineering and the
Department of Desig. Kowever, research and prac
tice 0f Ergonomics started years earj.ier.

This paper is intended to present the au.thor’s
In.donesian experiences in performing Gurricuium
design for Ergonomics an.d Ergonomic related co
urses as well as teaching at severa]. Departmenta
of Industria2. Engineering at different Uui.versi
ties, the Department of Design in Bandung and at
some Departments 0f Management at two Universi—
tiee iii Surabaya. Experiences in tr-n±ng desig
for Ergonornics for severai industries wifl be a)
SO discussed in this paper.

It is quite interesting to note the differences
in the perception of Ergonomics among different
narties in.matters and scoe as weil as in thei
needs. The muJ.tidiscipline nature of Ergonomics
has brought challenge to promoting Ergonomics ix
Educatjon and Training.

16

EXPERIENCE 0F WORKER EDUCATION ABOUT VDT
WORK

Yoshiorni Ternmyo;KazuhirO Sakai
The Institute for Science of Labour

2-8-14 Sugao,Miyamae_kU,KaWaSaki,Kanaga
Japan

We found that some labour union lea

ders facing VDT work problems would rather

think of a health examinati3fl for operators

than think of improvement of the working
conditions and environment.We developed

an educational material about VDT work.The

aim of the material is to have the operatr
understand the nature of the risk to which

he/she is exposed in the job.

r.
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TRAINING IN PRACTICAL ERGONOMICS IMPROVEMENTS

Ergonomics in KoreaKazutaka KOGI,
Occupational Safety and Health Branch, Nahm S. Lee
International Labour Office,

Ergonomies Center, Korea Standard Research lnsdtuteCH-1211 GENEVA 22 Daejon,Korea
Switzerland

This paper introduces the ergonomics status quo in Korea. Current research areas of
Training plays a key role in achieving concrete nousuniversities, archinstitutes, andndusesePCfltedfOlbY’f
improvements at the workplace from ergonomics historicreview.
and related points of view. Recent experiences jOdUCod.

through the ILWs International Programme for
the Improvenient of Working Conditions and
Environment (PIACT) in developing countries
show that training is effective when it focuses
on (i) a multi-disciplinary approach which takes
into account the different aspects of workplace
conditions, and (ii) participatory enabling
methods, which make use of practical advice
about carrying out irnmediate solutions. It is
interesting that this enabling training can lead
to real improvements wheri it is aimed at volun
tary action built on local practice. Particular
attention is drawn to the learning-by-doing
process using good local examples, checklists
and action manuals on production-related
solutions. Simple, low-cost improvements have
a large potential with respect to niaterials
handling, workstation design, work organisation
and physical environment. Training programmes /
should be developed which provide direct support
for self-help action for these immediate
improvements.

18 j



Participatory Approaches for the Iinprove—
ment of Occupational Safety in the Federal
Republik of Germany

Prof. Dr.habil. Kiaus J. Zink

Universitât Kaiserslautern, Postfach 3049,
D—6570 Kaiserslautern, West Germany

In the last few years an increasing num—
ber of employees from the shop floor levels
of production and administration in West
Germany are being involved in problern defi
nition and problem solving processes. Re—
cent].y, and to a limited extent, ergonomic
questions are also being deit with.

The presentation will examine the theme
utelizing

a) the resuits of a major questionaire in
volving approx. 250 West Gerinan conipa
nies designed, in part, to identify to
what extent ergonomic subjects play a
role in the work of Quality Circles,

b) a detailed case study drawn from the
cheinical industry and dealing with an
increase in the efficiency of Safety
Delegates through the use of a team
concept.

The suinmary will evaluate the effective—
ness of the participatory approach in ex
aminîng ergonornic subjects.

IMPACT 0F NEW TECHNOLOGY AND THE IOLE 0F ERGDNCICS

C.N.Ong and A.Wisner
Laboratoire du Conservatoire
National des Arts et Metiers

41 Rue Gay-Lussac,F 505,Paris,FRANCE.
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IMPACI’S IN OPERATING KEY-JNŒES PND ŒMPUTE1 IN
DE4PASAR

A.Manuaba, K.Widana arid W. Delun
Departnt of Physiology, School of Medicine,Univ . -

of Udayana, and Reg. Centr.of md. Hyg. ,Occup.Hlth. and
Safety, Denpasar, Bali, Indonesia.

In relation to developîent of several supetmarkets
md department stores in Denpasar,key-punches machines
re started being used and operated. Similar cases
also happen in Banks and Universities with their cari
uters with ami to increase their tasks and services.
3ut,in fact,the use of these indern equixrnts werE
lot followed by appropriate step related to fit th
nan-task systn.This can be seen thtough the unnatura
ody posture showed by the operator due to unfit opera

tor-seat systn, lack of adequate lighting and contrast
inappropriate micro-climate which might course to un
xpected consequences .Of course such a condition will
1or the productivity of wrkers at the end.

Data œllected showed that such a situation is real
ly exist,for exanples 64.71 % are having eye strain,
76.47 % are having neck and shoùlder pain,76.47 % are
iaving back pain, and 58.82 % are having legs ccnplaint
In regard to lighting inadequate 30-40 lux were stiil
found in several wrk places both at the bank and uni
iersity as well.A littie bit too cold vrking environ
rnt was also found at the bank.1nd last but not least
3bout 30.0% of wrk tables need improvarnt. In additi
xi 66.6% of key-punches operator are having headache
hich need special attention.

Based on those data ,various inprovarent steps must
e taken into consideration with aim to miniinize o’
nit the negative inpacts which might rged due to
he condition. It wiil be rrore econcxnical if it can
e done at the designing or pirchasing stage.

‘ifiE USE 0F METHODS 0F pARrICIPATIa4 IN ‘fl-IE XJ1’HE
IMPLEMENPATION 0F NEW ‘Œfl1DLOGY IN DEVEWPI

cr*JNrRIE

Baverley J .Norris.
‘flie Institute for Occupation ErgonaaiCs,

Dept .of Production gineering and Production .

ManagÏIent, Univ . of Nottingharl,Nottinghafl NG7 2I),
UK.

The potential benefits that acccxrpany new technology
in terma of organisational efficiency, flexibiity
and increased ccm.inication have already been reali
sod in many areas of mndustry,caTnrce and the ser
vice sectOr. Resulting changes in the organisation
and impleintatiofl of rk inply inproveints to
the phsyical,psychological and social conditions
for eïployees . However, ergoncsnics research on the
impact of new technology indicates that the changes
incurred often entail unforeseen detrisnents to the
quality of rking rk or may siniply disguise. or
relocate existing problens.
Ergonariics are alert to these implications and to

the neod to involve vrkers in the inpleTentation
o! charge .Methods of participation in charge are
being developed which can ha applied to a variety
of rk design situations .Methods inclode using rk
er “design groups” to adress rkstation design, in
terview and questionnaire rnsthods for eliciting job
design information and saniautonaTouS wrking groups
to aid iirplenentation.
The delayed introduction of new technology to deve

loping countries proviies an opportunity to seize
upon rnsthods and enable minimal disruption and maxi
nvm returns on investment.The rrethods of participati
on available and their role in faciitating the in
troduction of new technology to developing countries
will ha discussed.
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ERGONOMIC ASPECT 0F
PERTAMINA LPG FILLING PLANT

Ismojo Djati,Harjono
Pertamjna Jakarta.

This study was conducted by doing
observation of the physical work environ—
ment and its activitjes as a prelimjna—
ry ergonomics study.

Mostly the work activitjes during
LPG filling process are manual works such
as lifting,slanting,pushjng and rolling
the LPG bottles,jn order to perform their
duties safely and efficiently.

Medical datas show up only relative
small number of musculoskeletal problems
and sickness absence.

Ergonomics in Agricultural and Rural Development

D.H. O’Neill
AFRC Engineering, Wrest Park, Silsoe, Bedford.

M1C45 4HS

In most industrially developing countries economic

growth is underpinned by the performance of the

agricultural sector. Agricultural and forestry

aetivities — encompassing crop production, harvest—

ing and post—harvest processes — have received

relatively little ergonomics attention coinpared

with other production and processing industries,

where the benefits of ergonomics are now being

recognised.

A study of farming systems is proposed which would

reveal potential ergonomies improvements within

existing socio—economic constraints and in

response to local needs. Probleins of crop

establishment at an optimum level of mechanisation

(human, animal or machine powered) are particularly

amenable to ergonomies analyses and thence to

engineering or work organisation based solutions.

The application of the principles of ergonomies

ensures that human abilities and behavioural

characteristics are properly accounted for and

that improvements are sustainable. Ergonomies

has an important national role to play in

encouraging rural development through increased

agricultural productivity especially at the small

farm level. Associated benefits and incentives

include reduced drudgery and greater prosperity

flot only for the men and women engaged directly in

food production but also in those in allied

activities.



RURAL ERGONOMICS IN BALI

Bali had being developed through three main princi
pie sectors,namely: agriculturai in broad sense,tour
ism and small scale. cottage industries.Since Bali
is a small density islandmost of the activities
practically occured in the rural areas and cover a
lot of people due to their labour intensive charac—
ter.In such a situationand coincide aiso with the
main development objective •to develop mari as a who—
1e,ergonomics approach in doing the tasic become a
iuust.By so doinç themost important component of de—
velopment , likes healthy, safety, comfortable and
efficient vorking conditions and environments,can
be achieved.

Based on those thinkings,since l969,when the First
Five Years Development Plan was started,some ergono—
mics activities,also in rural areas,had being carri—
ed out.Due to various limitation,most steps had be—
ing done by using easy low cost available means and
developing various examples which cover the three
sectors of development.Those exaniples had being used
until rocently as nieans to motivate and negotiate
other similar ergOflcITIicDs activities.

In fact,with such activities,in Bali until recent—
ly we had already several examples in various sec
tors,which are keep increasing in numbers,of how er—
gonomics can be carried out by the people themselves
Those ergonomics examples,which are really important
as tool of development in traditional coniunities,in
fact,beconie rolling ice balis for other situilar in’
dustries.Until recently,we already had ergonomics
examples for hotels,black—siiver-gold smiths,etc.

The only problem we have to face now is how to
keep the bail always rolling by itself.

AN ERGONOMIC STUDY ON SICKLE DESIGNS FOR
REAPING TASK IN INDIAN AGRICULTURE

Rabindra Nath Sen & Debkumar Chakrabarti
ErgownLcs Laboratory,Dept .of Physiology,Calcutta University, 92,
A.P.C.Road,Cai.cutta—700 009, Irdia.

Indian agriculture,due to socio—economic reasons,uses
wostly manual methods and conventional low—cost un—
pleiuent$,e.g.sickles made by the village artisants
for reaping,instead of using capital intensive machi
neries.
The present ergonomics study aimed at evaluating the
traditional designs of sickles,used in tlw North—Eastern
and Western regions of India,with regards to incre—
asing efficiency,occupational health, safety ard productivity.
Two new ergonomics design prototypes were developed
and fabricated based on the anthropometry of the wor—
kers and studies with the existing designs.The effec—
tiveness of the new designs were revealed by tl field
studies on experienced agricultural workers.
The new design of the sickie has the follcMing featurs
(I) An efficient lor—beITi of tl iron blade fran tl bardie,
the blade has a serrated concave cutting edge and
a protrusion near the blunt tip opposite to the serra
tions.(II) Special protective hand guard.(IIt) More
comfortable and non—slip grip handle.
Benefits observed with the newly designed sickie are:
(I) Improvement in the working postures aal productivity.
(II) Reaping doser to the ground for more out put.
(III) Protection against hand injuries.(IV) Caiarable
weight and cost with the existing designs.(V) Prevn—
tion of chances of siippage f rom the grip.(VI) Multi—
purpose use for reaping herbs,shrubs and roo’ -crops
and digging out of sou for seed sowing and trans
plantation.

A.Manuaba
Dept.oC PhysiologySchool oe Medicine,

Univ.of Udayana,Denpasar—Bali, Indonesia.
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ER3ONIMICS HEIGHT 0F ARBDRS FOR GFCWING GRAPES
Ngurah Nala
Department of Physiology, Faculty of Medicine
University of Udayana, Denpasar, Indonesia

I’bst of table grapes are trained on arbors,be
cause grape roots require continous supply of
rroisture,but in contraxy their fruits favor in
dry humidity.The higher the arbors the nore their
productions.

To fmd out the rrost ergonomics height of
arbors with optimum production of fruits,a preli
minary study was carried out in Bondal village,
Bali Indonesia,on two difference types of high
arbors.The first arbor is 2,25 m and the second
is 1,80 m in high,where the other factors which
involved in their production are at the same
condition..

Six healthy grape farmers pruning the vine at
the first and second arbors altemately.During
pruning at ne first arbor they used a 0,45 m
high bench support,so they could reached the ar
bors by standing on it and renoved this support
any tinte their hand could flot reached the other
area of arbors.

The heart rate during pruning were measured by
ten pulse method and also their pruned area were
noted.

The results of this study indicated that the
second arbor rrore ergonomics ( P(0.05 ) than
the first arbor,but there are no significant
differences in their productions.

This paper deals with die redesign process of muhifunctional ultrasound scanner
man-machine interface -- keyboard and screen format following die ergonomic principles.

The keys wexe rearranged and grouped based on functional analysis and well known
principles such as arrangement by sequence of usage, functional sequence, frequency of
usage, and importance. Color coding and compatibility of keys were also considered to
reduce die operational ermrs. To increase physician’s acceptability, key names were
changed into more friendly words.

By increasing die character display buffer from 40x20 to 80x25, die width/height
ratio of fonts were approached to near optimum (3:5), and die legibility was enhanced.

The determination of optimum parameters for cursor positioning devices such as joy.
stick, trackball, and joy-key is left for further research.

j

Application of Ergonomic Principles to die Man-niachine Interface
Design for a Medical Ultrasound Scanner

Nahm S Lee, Min W. r: and Seung W. Lec

Ergonomics Center, Korea Standard Research Institute,
Dajeon, Korea

Medison Co., Ltd., Yeuksam dong, Kangnamgu,
Seoul, Korea
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OCCOATIONAL HEALT[1 (;OND1T1ON AT OPEN PIT WORK POSÎS

AND I TS I MPROVEMENTS

Gai Jinyong and Lu Guorong

Safety and Environmentat Protection Institute,

Ministry of Metatturgicat Iridustry, ‘uhan, P.R.China

An investigation on occupationaL heatth conditions made in two deep
metaL open pus reveaLed that high dust concentration and high [cm
perature at work posts are the main factors harmful. [o operators.
Impiovement measures and ils effects are presented in tue paper.
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OWAS, PRACTICAL METHOD FOR THE EVALUATION 0F STRESS
INDUCED BY WORK POSTURES

Timo SUURMKKI, Veikko LOUHEVAARA, Osmo KARHU,
Ilkka KUORINKA, Pekka KANSI and Aaro PEURANIEMI.

Centre for Occupational Safety, Kalevankatu 12,
SF-OO100 Helsinki, Finland.

The OWAS-method was developed to observe and
evaluate musculoskeletal stress induced by work
postures at worksites.

The most f requent work postures for the back, arms,
and legs as well as the weight of loads or the use
of force are observed with the OWAS-method.
The postures and posture combinations were grouped
into four action categories according to their
musculoskeletal stress and health hazards estimated
by experts. The action category indicates the
urgency of corrections needed at work.

The data about work postures are collected with
spiit-second visual observations. The postures are
identified and classified at the very moment when
the observer clances at the worker. The equal
interval observation system is recommended to use
in the OWAS-studies. Each observation is recorded
with a number code rnanually, or using a data memory
unit or a portable computer.

The overali inter-observer reliability of the
OWAS-method was tested to be 0,93. The lowest one
(0,74) was obtained for combined work postures
of the back.

The OWAS-method is a practical instrument in the
development of existing worksites and work methods
by decreasing harmful postural stress, and in the
development of new worksites, methode or machines.
The OWAS-method has been applied for the research
purposes both in scientific and practical
occupational safety and ergonomic studies.
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THE X)RK LOAD 0F’ MODEM’J BARIS DANCE

N. Pdiputra; K. Widana; and A.Manuaba.
Dept.of Physiology,School of Medicine,

Univ.of Udayana,Denpasar-Bali, Indonesia.

In order to fmd out the ork1oad of mDdern bans
dance a study was conducted on ten male,healthy Bali
nese dancers.The physical characteristics of subjects
were: age ranged from 21-17 year;mean of height 164.5
cm and mean 0f weight 54.8 kg.The study was carried

out at Dance Acadrr Denpasar,at room terrerature
=ranged from 25.5-26.0 oC for wet temperature and
28.0-28.5 oC for dry temperature.Dancing heart rate
was measured telerretricaily.To evaluate the vork1oad
Christensen critenia was applied. The results were
as follows:
1. A rrcdern bans dance spending of 8.0 min .of time;

2. Since the first min .of dancing the heart rate was
increased gradually until the maximum wDrking beat
was achieved within 6 min.of dancing;the maximum
dancing heart rate was 149 beat/min.

3. Performing a nodern bans dance produced a ork
pulse’ mean of 53 beat/min. with the range of 38-
78 beat/min.

4.Five min.post dancing,mean 0f herat rate was 91
beat/min.which a]nost similar with the resting beat
Conclusion can be drawn, that performing a madern

bans dance induces a high ‘work load to the body;the
refore, it is reconuiended that mjdern bans dance cari
be used as one of the physical training for the’ phy

sical fitness prograrrme.

COMPUTER AS AID TO ANALYZE ERGONOMIC AND
SAFETY FEATURES 0F MAINTENANCE:DESCRIPTIQN

0F TWO GRAPHIC APPLICATIONS.

Seppo Vayrynen

Kuopio Regional Institute of Occupational
Health,P0 Box 93,SF-70701 Kuopio,

Finland.

w to ninta.ri a -

-

ergxcrnic within every wrk
ye8.

/.

No abstract.
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Work Place Pollution,Health and Well..being

of Workers LMI

Â.KhaleqUeNaSreefl Wadud & Mehtab Khanam

Psychology Departmeflt, Dhaka University,
Dhaka’.’lOOO, Bangladesh

The present study was designed to investi—
gate the effects of work place pollution on
the healtb and well—being of industrial
workers. A sample of 60 workers taken from
a polluted tannery industry in Dhaka, Bang’
ladesh,was employed. for this stu&y. The
measuring instruments used were the Job
Satisfaction Scale, the Inventory for Sub
jective Health, the Peeling & Symptoms of
Fatigue Soales, and the Life Descriptive
Scale. Tue resuits show that the feeling &
symptoms of fatigue, job dissatisfactiOfl, and.
health problems of the workers increase
with their job experience. Majority of the
workers consider the work place unhealthy,
and. suifer from illness and take frequent
sick leave. Besides work place pollution,
unhygienic home environiuent ,malnutrition,
smoking, old age and over—time work have
been found bo affect the worker& health &
well-being. The study indicate that to
protect the workers’ health & well.-beiflg
measures should be taken to control work
place pollution, improve working and living
condition,iflCrea8e health care facilities
and job satisfaction.

Sa1E IOSSIBLE ERXNct4ICS PRJBLENS FŒD BY NtJ1ES AT
THE GENERL HOSPITL IN DENPASAR

A.Manuaba, K. Kusmayuni and A.Nahrawi
Departrient of Physioiogy, School of Medicine , Universit
of Udayana, Denpasar, Bali, Indonesia.

The General Hospital in Denpasar,with its 600 beds
has t functions , narrly as the highest post of heait]
care referral systan in Bali as well as the education
ai hospital of the University of Udayana. I)ie to thes
functions it actually must be also act as a good exan
pie of how ‘work can be done effectively and efficient
ly,especiaily by the rrost inportant man power in
hospital,the nurses .With such anassuTption,a sti4
fran ergonanical point of view was carried out ,by rra
suring anthropcxretric data both the equipnents operat
ed and the nurses as well,besides coliecting persona
feelings thiough questionnaires .This was based on thi
thinking that the ineffective and inefficient wr]c
arrong other are due to mismatch or unfit of nurse
equiitnts systan,with ail their inpacts.

But in fact,with the exception of shiftwork systan,
rrost of the rks done in that tospitai were alread
ergonanically organized or designed , with the evidenc
of fit nurse-equipîents systan as can be seen frai
anthropometrical data as well as fran the questionnaii
es.It SeGrE that within these last years sar irrprove
mants have already been done,particularly in purchas
ing new equinnts as weli as in designing new buiid
ings,by considering sate ergonomics prinsiples in it.

Alttough further studies have to be executed ii
the near future, the existing situation for the tint
being cari ha accepted and tolerated. But nore inportaiTt
natter is,Ix>w to maintain a policy which involvinç
or integrating ergonanic within every .ork processeE’
in the caning years.
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BIOMECHANICS - MODELS AND MEASUREMENTS IN

ERGONOMIC S

Odenrick , Eklurid Jorgen, Ortengren

Roland.

Dept .oE Industrial Ergonomics, University

of Linkoping,S—581 83 Linkoping,SWEDEN.

No abstract.

RAMBANGAN

H.Darwis S.Gani

Baranangsiang 3 H 9,Bogor 16144

No abstract.
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EYE STRIN 0F G.1E!rr WDRKERS IN DENPASAR,BLI

K.Tirtayasa;D.P.Sucana;D.M.Kusmayuni; A.Aryana;
and Suyasning H.I.

Dept.of Physiology,School of Melicine,

Univ . of Udayana,Denpasar —Bali, Indonesia.
In effort to increase the production,garment rk

ers have been vrking fmn 07.00-04.30 H1 and frc
06.00 rN to 09.00 N daily,with a lunch break fmn

12.00-01.00 rN.Znd this long rking )-urs,anong

other in sewing rks ,have been done under 100-200
lux light intensity ,which is really inadequate .With
such a condition of rk,it is assxned that sïe
inpacts might energed,especially in regard to visual
systeTL . To convince it,a study was carried out.

Io hundreds and seven orkers, 15-30 years old,

which consist of 159 sewing ai-id 48 non sewing task

were studi1 as saiïples.They were classified into
4 working periods,namely:0-1,1-2,2-3 and nore than
3years .Visual acuity of orkers were test by Snel
len optotipe, and symptcxns correlated to eye strain
were collected.The resuits slxwed that rkers rk
ing rrore than 3 years are suffering rrore of visuel
acuity in caipare to orkers less than 3 years . The
stllest impact was found aiong non sewing task
workers.And eye strain cases also gave similar trend
rrre frequent recorded ong rkers with sewing
task than the none one.In relation to light intensi
ty it was found that workers working under 100

lux was suffering rrore in visual acuity than those
under 200 lux.

With cli those evidence,iniprovnent of rking
condition and vrk organization in e rrnst.

PEN SHAPES AND SIZES

Stephan Konz and +ngko Oetomo
Depart ment of Industrial Engineering Kansas State
University Manhattan, KS 66506 USA

Table 1 shows the 8 pen shapes built and tested;all
used a fine point bail point as the writing instrunnts.
The body of pens 1 and 2 were brass,3,4,5 and 6 were
aluminium and 7 and 8 were plastic.
Each of the 8 pens s evaluated by 23 subjects (University
st1ents). They evaluated each pen with 5 question using
a 7 point scale: 1=strongly disagree, 2disagree, 3=ax1erate1y disa
gree,4..neither agree nor disagree,5=nioderately agree,
6=agree, 7.strongly agree.
When pen size is controlled at 9.5 mm,there is a pre—
ference for 5.6 g pens over the 22.8 g pens.
Whitin the 22.8 g pens,for shape there is z differerxe
between round and hexagonal at the larger sizes but
round is preferred over the hexagonal at tl 6.3 imi size.

In the sinail size, the edges of the hexagonal pen
eut into their fingers.
Within the 22.8 g pens,males preferred the 9.5 mm
diameter.Females disliked the 6.3 nindianter.1verhan1
breadth was flot related to any preferences.
TABLE 1 Identification nuinbers for the 8 pens.

Diameter, mm
Shape
Round
Hexagonal
Round
Hexagonal

6.3 9.5 12.7
1 3 5
2 4 6

7
8

Weight,g
22.8
22.8
5.6
5.6
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EDUCATION AND TRAINING FOR THE APPRECIATION AND
APPLICATION 0F ER3CNDMICS IN INDUSTRY

Sofia Tiong-Aquino
Institute for Snall Scale Industries,

University of the Philippines,Diliman,Quezon City,
Philippines.

No abstract.
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Towards National Ergonomi c S ta.ndard

DIAGNOSE AND OCCUPATIONAL DISTRIBUTION

0F LOW BACK PAIN AMONG THE COMMUNITY 0F

SOUTH SUMATRA OIL REFINERY

Sjafei, Soeryadi
Pertamina Jakarta

Radiographic features of the subjects suf

fering from 10w back pain among the ernplo

yees of the South Sumatra Ou Refinery were

retrospectively studied.

The objective of the study is to identify

the high risk group and recommend appropri

ate ergonomic approach as the fundamental

treatment.
The radiographic study based on the Radiolo

gist’s diagnose could be classified as:

1.The abnormal groups,namely: bone struc

ture abnormality,stofle,infeCtion and anato

mic anomaly of the urinary system. 2.Other

abnormal group associated with occupational

activities such as trauma on the L-S regi

on were not found in the study. 3.The nor

mal group that radiographical]-Y •not detec

table are including blood supply distur

bances could be largely attributable from

postural dysfunction.To see the distributio

of the normal group among DepartmentS,this

group were therefore occupationally classi

f ied.Non occupational activities done by

one worker are consideredthe same as that

of other workers.The high risk groups were

identified following statis tical computati

on employed on the data.

Iftikar Z. Sutalaksana,
TI-ITB Ji. Ganesha 10, Bandung 40132, Iikdonesia

Ergonomics je the science which deal with human
being. As a human population differs in some me

asures from other population, it je natural to

ask wether Ergonomic Standards used in a Society

fit another Society. Anthropometrica.l measures

i.e one of them which has proved the existence of

inter—country Ergonomic differences.

Sin.ce there are maziy aspects whicb determine hu—

man performance such ].ike cimate, culture and
work ethos beside anthropometrical measures, the

use of internationally known standards should on
ly be performed with care.

This paper je intended to present some of the di

f ferences, nameJ.y in speed of motion as shown by

two research by the Bandung Institute of Techno—

logy at its Laboratory of Work Analysis and Ergo

noniice as weil as from industrial experiences..

Fàr an industrializing country such as Indonesia
work standards are very important. Productivityl

which has become a national and international is
sue, could only be uieasured and increased if a
national valid standard exiet.

Standards in the design of producte are also the

concern of this paper. It wiil be shown how an
internationaly established standard design of

world widely used product provide lower producti

vity as compared to the productiity obtained

from the came product designed specifically for

Indonesjans.

1.
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Nationwide AnthropomeUic Survey in Korea -- the past, the present, and the future

Chul J. Kim, Sue C. Park, Hyun M. Chang, and Jin O. Khz’

Ergonomies Center, Korea Standard Research Institute,
Daejon, Korea

Tins paper presents the 1986 national anthropometric survey in Korea. Eighty body

dimensions were measured from 21648 Korean male and female aged from O to 50 years.

Subjects were selected randomly through out die country. Martin-type anthropometerS

were used basically, but specia]ly designed vehicles and supportive devices were adopted

to facilitate the survey. The resuits were coznpared with previous surveys and with other

ethnie groups’ data.

ANTHRDR)4ERIC DATA 0F INIflESIAN WITHa
VARIOUS OCCUPATIONS.

A.Manuaba; D.P.Sucana;and N.Adiputra.
Dept.of Physiology,School of Medicine,

Univ.of Udayana-Denpasar,Bali, Indonesia.

In carrying out the develop-nent,Indonesia stiil has
to import science ana technology,which are flot seldorn
beside advantages gained until recently,create van
ous impacts or disadvantages in foim of occupational
diseases,accidents,ineffective and inefficient wrk
processes which course to unproductive wor]c and addi
tionai costs.Efforts in miniinizing or cmniting these
negative iirpacts had being done,anong other thxough
transfer and choice of appropriate technology,which
covers six basic aspects nanly economics, technics,
health/ergonomics,socio-cultural,environmental and
energicai conservation and preservation.These aspects
must be viewed and applied holistically and wisely
with aim to minimize or to orrrnit negative impacts.But
in practice,such an approach is unreachable due to .va
nous reasons,anong others due to lack of knowledge
and technical know-how,lack of anthropometric data of
the consumers,and lack of “urnbrella” legislation and
regulat ion to be pursuit.

Facing ail those constraints and obstacles, efforts
of having Indones jan anthropometric data had already
being done for years, and through this study anthropo
rrtric data of various occupations nanely drivers,pa
ssengers,governrrient officials,industrial workers and
farmers are informed.The purpose is to be used in de
signing agricultural and industrial machines and equ
ipTlents,office meubles and rrotorcars.

By 50 doing,a rrore fit man-task system in conduct
ing developnent will be attained,which certainly co
urse to better,heaithier and comfort rking conditi
ons and environrrents at the end.And this will certain
iy enchance the prroductivity.
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I

RELATION BETWEEN THE VDT OPERATING TIME

AND WORKER’S ESTIMATION 0F WORK LOAD

Toru Itani, Toru Otani, Sigeki Içoda

and Hideyasu Aoyama

Departmeflt of Hygiene

Okayama University Medical School

2-5-1 Shikata-ChO Okayama, 700 Japan

In japan, rapid introduction of the computer

system into office and manufacturing work is

causing varioUS lçinds of health probleifiS,

such as visual fanction disorder, problems

in the neck-shOulderarm region, and mental

stress. In order to find out preventive

measures of such occupatioflal hazards,

analysing working conditiOnS, speciallY

operating time of the workers, is considered

to be essential. To grasp a stiatiofl 0f VDT

operatong time, the condition of usage of 86

VDTs in an electrofliCS companyWaS recorded

for one month. From the data, the distribu

tions of operating time a day and contiflUoUS

operating time were calculated, and the

resuit was compared to the resuit of

workers’ self estimation of their work Ioad.

There were several different types of VDT

work; data entry, word processing, sear

ching of data, computer aided drowing and so

on. Operating time was varied according to

the types of VDT work, and such differenCe

is also found in the resuit of subjective

questionnaire study on work load.

N
JOB INVOLVEMENT AS RELATED TO JOB AXIETY AND

SOME DEMOGRAPHIC FACTORS
Azizur Rahman and Nasreen Wadud

Dept. of Psychology, University of Dhaka.

The present stuciy was designed to f md out whether
the job involvement of the employees will be inf lu—
enced by their anxieties concerning various consti—
tuents of the job life. The association between job
involvement and demographic characteristics of the
subjects was also intended to be explored. The sample
coiuprised 294 blue collar workers. The Method of data
collection was that of field study through questio—
naire. The research instruments employed,included
the Job Anxiety Scale (JAS) developed by Srivastava
(1977) and the Job Involvement Graphic (JIG) scale
developed by Kanungo (1982). The original English
scales were translated into Bengali and the transla—
ted questionnaire was pretested on a sample of 25
blue collar workers who were excluded f rom the final
sample. The resuits show that the job involvement
of the subjects differed significantly according to
their degree of job anxiety and that the subjects
with lower degree of job anxiety had higher job in—
volvement than those with higher degree of anxiety.

1•
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ERGONOMICS PROBLEMS 0F CAMPUS BEMOTM

TRANSPORTATION.

A.Hanuaba;K. Karna;and T. Kerana.

Dept.of Physiology,School of Medicine,

Univ.of Udayana, Denpasar—Bali, Indonesia.

In connecting the Old and New Campus which is abo

ut 30-40 minutes by carpublic transports have been

provided in form of sniall ten seats buses which have

a nick name as BEMO.But in fact,in daily practice,

more than 10 passengers were accommodated and less

than 30 minutes drived was experienced by the passe—

ngers who are mostly the students.In such a situati—

onvarious unexpected things could happen,among o—

ther accident and incorivenience trip.One of the rea—

Sons S the unfit/unergonomics driver and passenger—

seats system,which actually is unnecessarily occured

The problem became more worse with the fact that

most of the buses took more passenger that they must

be.Since frequent trips will be carried out by the

students and trip comfortness will influence their

performances in following lectures or doing their

laboratory works or examinations,an erqonomics tran

sportation means is a must.To attain such a conditi

on,an ergonoinics study of problems faced by travel

1er in a campus bemo was carried out.The resuit sho—

wed that some urifit conditions existedas for examp—

les in regard to seats—width/length,space for legs,

and heads for passenger and seats-width/length for

drivers.
These unfit system is assumed will raise compla—

ints,andin fact was really found through questiona—

ires.
Facing the fact that in the near future more stu—

dents will be inoved to this new campus,improvenients

of transportation means became a must,and will be

more economical it it can be done at the des igning

stage.

52

TRANSFR 0F TEcF1Nçjy NEEDS REDESIGN

A.Wisner;ona A.W.;jj Kerba1;u1dj Sagar
Laboratoire du Conservatoire
National des Arts et Metjers

41 Rue Gay-Lussac F 5O5ParisFp»Œ

No abstract.
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r
Ergonomic Workstatlons for pç.tjofl

jgIaskS

C M Haslegrave
UniverSitY of Nottinghsm

Departmeflt of Production Engineering and

r Production Management

Uni versi ty Park, No t t ingham NG7 2RD, UK

CT

The layout of sewing workstati0 has a

significant effect on both the productivitY and

health of the machiflists. lipper limb strain

injuries are recognised as a widespread probleta in

production
sewiflg, but are not the only

significaflt probieta. Posturai straifl and fatigue

aiso contribUte to reduced efficieflcY amoflg

machinist s.

Several producti0fl sewiflg tasks have been studied

and some of the more unortant factOrS in the

machine layout have been identified as j0f1uencirg

the vjU8i and postural demands of the tasks.

Considerat0n has to be given to the

interre1atb0n5hPS in the layout of the machine

contrOis, seating and deiivery of materiai, as well

as to the detaiied elements of the task itself.

j ImproVements to the design of existing

workstations are recommendd

54

THE EFFEUI’ 0F LDW-HIGH 0F HOUSE FLOORS ON
PERFOR4NCE 0F BIOILER CHICKS

Sayang Yupardhi.
Dept of Physiology, Faculty of Animal Husbandry,

Univ.of Udayana,Denpasar-Bali, Indonesia.

A completely randomized design (CRD) experiment was
carried ôut fox six weeks to study the effect of iow
high of house floors on performance 0f- broiler chicks
and farrner self.

A 900 chicks were used in this experinnt .The ini
tial live weight of the chicks was 46 g in everage.
They were subjected with 3 treatrnents: ground floors
with rice huli (Ti), 0.7 m height of floors with rice
huil (T2) and 1.0 m height of bamboo slotted floors
from die ground (T3) . Each treatment consisted of 300
chicks.

The chicks was fed ad lib . and water was available
ail time.

The chicks on T3 grew significantly faster (P 0.05)
and its nrtality and respiratory disease was signi
ficantly 1or (P 0.05) than the others .This is an
indication that die circulation of die air on the T3
was better than the others.

From die huron point of view, apparantly fanrr vrk
(cleaning,watering,feeding) on the T3 was easier than
the others; and his body posture could be maintain
ed in right position.Thus,good posture helps farmers
to keep well.

F
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NECK AND SHOULDER Ca4PLAINTS AV%DNG

GAEtIr HORKERS IN DENPASAR.

A.Manuaba; Suyasning H. I • ; and Anteng Aryana.

Dept.of Physiology,School of Medicine,

Univ.of Udayana,Denpasar-Bali, Indonesia.

These last years ganrent industries became one

of the nost iirportant industries in developing both

foreign currencies earnings and enployrnent opportu

nity as well . Thousands of fanale orkers had been

orking in this industry,and since skill is needed,

both the ployees and the amployers as well are

strongly IDpe that they could keep on orking as

long as possible as far as financial matters are

concerned.To attain such a condition,the vrk must

be done in a healthy,safety,comfortable and effici

ent way,and this cari only be reached if a fit mari

task systexn can be organized and developed.

But, such a condition was assumed too difficuit

to be acl-iieved, since orkers are obliged to rk

with existing machines already available et the mer

ket.The unfit condition is evident by observing un

natural body position sbowed by the rkers in do-g

ing their task.One of the impacts of siich posture

are neck and shoulder conplaints ussually raised

by the orkers.In fact,throuh questionaires,such

complaints are really happen.

About 50.0 % are having neék and 58.3 % should

er corrplaints which n be related to the misrnatch

of man-task systn. Suôh caiplaints certainly wii

influence thei± performances. -

Since garment industries wiil have positive pros

pect in the future,improvrent of man-task systn be

cane a must.Corrective ergonanics wjth unexpensiv

rreans trust ha done to the existing factories ,whil

systn ergonanics at designing stage ,wiil ha highl’

beneficial to attain better rkiiig conditions anc

énvixonnents in gantent industry.
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ErO3fKj REŒENDATIQNs FOR mE LOAD CARRLz

B.Kapjtanj; H.MDncyj; F.Huart.
Laboratoire de Physiologie du Travail CNRS
91 bd de l’i-iopital 75634 PARIS Cedex 13.

No abstract.
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Chairman : Kitti Intaranont.
Co-chairrnan: Wahyu Karhiwikarta.

5.Ergonomics in Korea.
Lee NalTn Sik.

EIXtHICS ASPErTS 0F BLINESE TRADITIO
i.tLJSING.

aitra,I G.M.
FacUltY of Architectural Engifleermgs

Univ .of Udayana, DenpaSarBalI Indonesia.

No abstract.

c3JZSCIENTIFIC PgJGRN’JME
Wednesday, July 27,1988.

Session 1. 11:00-12:30.
—-—---___—-— /Chairman : A.Wisner. /to-chaixiTian: Hanny Najoan. /

1.User-focused method of educati9Ç and training in
developing countries. /Eric Min-Yang Wang; Housang ahnavaz.

2.Experiences in the design flr ergonomics education
jiraining in Indonesi . j .)ar_Z.Sutalaksana. ,Y c1

3.perieof orker education about VIYT
Yoshiomi Trmyo; Kazuhiro Sakai.

4.Training in practice ergonornics impxovements.
Kazutaka Kogi.

5 I4 ‘&-

6.Participatory approach for the irrprovnent of
occupational safety in the Federal Republic of
Gerrnany.
Habil Kiaus 3.Zink.
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Chaitrflafl : David O’ Neili.
Co_chairman: Iftikar Z. Sutalaksana.

7.ImpaCt of new technologY and the role of

C.N.Ong ; A.Wisner.

8•Irtpacts in cerating key_pUnCheS and cxinputers

in Denpasar.
A .ManUab !dan)

and w. Delun.

9. The use methodS of participati-0n in the snvother \ I
jnp1Tentatb0n of new techflol09Y in develoPifl9

countries.
BeverleY 3.NeiS.

10 .ErgOrIOmiCs aspect 0f Pertaiflina LPG filling plant.

IsnOjO Jati; HarjOnO.

______

-

Thursday ,July 28,1988.

Session 4 A. 09:00-103°. Raja Roofli.

Chairman : K..Kogi.
CocIairman DarWis S.Gafli.

11. Ergoflolfli’ in agriCUltura] and rural develOPflt.

David O’Neill.

12 in Bali.

13.]n ergonorflics study on sickie design for reaping

task in Indian agriculture.

R. N • Sen; Debkurflar Chakrabarti.

14.ErgOflŒCS height of arbors for growing graPes.

G.N.Nala.

60

Session 4 B. 09:00-10:30. Legong Room.
Chairman : Stephan Konz.
Co-chaixman: Harris Siregar.

15.Application of ergonomics principles to the
machine interface design for a medical ultra
sound scanner.
Lee Nahm Sik; Lee Min W. ; Lee Seung W.

20.Workplace pollution,health and welbeing of workers
A.Khaleque; Nasreen Wadud; Mehtab Khanam.

man

16.Occupational health conditions at open pit wrk
posts and its inprovements.
Cai Junyung; Lu Guorong.

17.Owas,practical method for evaluation of stress
induced by rk postures.
Tirrno Suurnakki; Veikko Louhevaara; Osno Kahru;
Ilkka Kourinka; Pekka Kansi; Aaro Peuraniemi.

l8.Work load of ndem bans dance.
K.Widana; A.Manuaba.

Session 5 A. 11:00-12:30. Raja Room.
Chairrnan : Lee Nalrn Sik.
Co-chatrman: Snitorro Wignj osoebroto.
19.Corrputer as aid to analyse ergonomics and safety

features of maintenance: description of t
graphic applications.
Seppo Vayrynen.

21. Soma ergonomics probleiis faced by nurses at the
General Hospital in Denpasar.
A.Manuaba; D .M. Kusniayuni; Abduilah N.

22. Biomachanics mDdel and measurenents in ergonomics.
Oenrick Per; Eklund Jorgen; Ortengren Roland.
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____Session

5 B. 1i:OO_l2:30.i9l
—1—- —---•--—-

I Chairman : Rabindra Nath Sen.

f Co_chaiIm: HaryOflo.

I 3•ar1tangafl.

j H.DarWiS S.Gani.

24. Eye strain of gaiflt’S orkers in DenpaSaI.

I K.Tirtayasa; D. P. Sucana; suyasning H. I.;

f o.M.KusmaYulLi; and Anteng Aryana.

25. Pen shapeS and sizes.

f Stephafl KOnz; Ingico

‘\ f26. ErgonOrtliCs applied to Indonesjan made household

productioflS.
N4 HanflY Najoafl Widiarto.

—0.iio_is.o0

Chairafl : Jorgen Fklund.

Co_chairman: A.R.TriSflO Sudiro.

27.EdUCation and training for the appreciatiofl and

application of ergonOmiCs in industrY.

Sonia Tiong_AqUinO.

28.ApPliCatio of Todai Health Index (THI) for

health management in two factories.

Koya kishida Murako Saito; TetsUYa HasegaWa

ShigenobU Aoki; Shosuke Suzuki.

Session 6 B. 14:00-15:00. Legong Room.

Chairman : Habil Kiaus J.Zink.
Co-chairman: Rac1iïiadi D. S.

29. Inventory of clinical fatigue: diagnostic measure
ment the cause and prevalence rate in the Yogya
karta Province.
L.Setyawati M.

30.Diagnose and occupational distribution 0f low
back pain arrong the corrmunity of South Sumatra
ou Refinery.
Syafei; H. Soeryadi.

Session 7 A. 15:30_17:00.fia iom)
Chairman : A.Khaleque.
Co-chairrrian: Sudirman.

31.Towards national ergonomics standard.
Iftikar Z. Sutalaksana.

32.Nationwide anthropometric survey in
past-,the present and the future.
cDhul J . Kim; Sue C. Park; Hyun Chang; Jin O. Kim.

33.Anthropometric data of Indonesian with various
occupations.
A.Manuaba; D.P.Sucana; and N.Adiputra.

34 .Wor]cplace design, new technology and ergonomics
inplications.

Ek1und Jorgen.

Korea, the
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Session 7 B. 15:30—17:00. Legong Rxin.

chairman : Sonia Tiong-Aquino.

Co-chairman: Sugeng Raktnadiono.

35. Predictive nodel for Oxygen consuiption and

physica]. rk capacity.
Kitti Intaranont; P.klxkhajaikiat.

36.Relation between vir operating tin and rker’s

estimation of work load.
‘Ibru Itani; T.Otani; S.Koda; H.Aoyana.

37. Job invo1vnt as related to job anxiety and

sare daiographic factors.
Azizur Rahnan; Nasreen Wackd.

38.Ergoncznics prob1re 0f carpus “baro”

transportation.
A.Manuaba; Tjening Kerana; K. Karna.

Friday , July 29,1988.

Session 8. 09:00-10:30. Raja Ian.

Co-chairman: H. Soeryadi.

39. Transfer of technology needs redesign.

A.Wisner; Arona A.W.; Ali Kerbal; u1di Sagar.

40. Ergoncxriics ‘workstations for production sewing

tasks.
C.M. Haslegrave.

41.The effect of low-high lxuse floors on perfonnan

of broiler chicks.
Yupardhi,W.S.

42. Neck and slxulder caTplaints of garrrent’ s rker/

in Denpasar.
A.Manuaba; Suyasning H. I.; and N.M2utra.
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GUIDANCE FOR SPEAKERS

1.Speakers that uld like to use 35 nm siide or over

head projector, in their presentation ,please subnit

the siides or transparencies 30 minutes in advance

to the œ at the Secretariat Desk.

2.Please put or arrange than in sequential order.

3.Please collect than again,directly after your se

ssion end.

4 • If b chance ,you bad collected other colleagues

siides or transparencies,please be kind to return

then back to the Secretariat.

Thank you for your co-operation.

GJIDANCE FOR QfAII1AN

1. Please started your session on ti.me by slxrt intro

duction of speakers before presentation.

2.Time aliocated for each speaker is 10-20 minutes

which inciudes already for discussions .Chainrian

shouid ha strictiy managed the time,by using ].amp

indicators (green ,yellow and r) .Green meant go

on,yellow rrant 2 minutes left,and red iïant to

stop one presentation.

3. It is up to the Chairman to flexibly rrinage the

speakers within each sessionsince the final goal

is 1-ow to make use of the allocated time efficient

ly and effectively.

Just a hint: discussions might ha nore effective

and efficient to ha carried out,after ail speakers

finished with their presentations,which took more

or less 10-15 minutes each.

4.A stort notes rnight be orthwhj1e to be presenteriat the end of each session to the participants
as SI nary/hjg,jjg of the discussions

takirig the Chajrm task inhis absence,has to assjst the Chaj in nt)dera
Ung the session by rn3king notes of highlight topics duririg the discussion and act as a tijrie keeper.
Please sutffljt the notes to the Secretarjat afterthe session.

Thank you for your cx-operation

Ct. -
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Rama Stage Bali Beach

Rotel.

Wednesday—Juli 27, 1988

PH. Opening Ceremony at Agung

Room Bali Beach Hotel

A Short Tour to Denpasar

.market(please gather

in the Lobby at 10.50

AM).
Bring your $/Dt4/Yen for

shopping

Reception at Nusa

(please gather in

Lobby at 05.30 PH)

Casual Dress

Ergonomics Village Study

Tour(please gather at
01.55 PH in tI’ie lobby)

LADIES PROGRAMME

Plis programme is specially organized for regis—

tered ladies /spouse; female participants are

also welcome.

Tuesday—July 26, 1988

06.000 — 07.00 PM Informai gathering

10.00 — 10.30

11.00 — 12.30 PH

Thursday—July 28, 1988

09.00 — 12.30 PM Demonstrations
* Balinese Offering
* Dressing
* Cooking
(please gather in
Lobby at 08.30 AN).

06.30 — 10.00 PM

RECEpTION

at

Plie Hote]. and Training Institute Nusa Dua

28 July 1988

06.00
— 10.00 PH

Wil]. be preced by a short tour through Kuta and
Nusa Dua areas

(departur 05.30 P14 from the Lobby)

MeaJ.s wjlj be Cooked and served
by tIc students 0f

Hote]. and Tourjsm Training Institute

Entertajents Wi11 be performed
by the Students of

Tourjsm Program Studjes
Univers ity of Udayana

and

Bina VokaJ.ja Bal]. Choir
under leadership cf

Mrs.A.Mnuaba

the

Dua

tIc

02.00 — 05.00 PH
Priday—July 29, 1988
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A VISIT TO PEJATEN

A Roof Tue Village Industry

July 29,1988

02.00 — 05.00 P14

If in SEAES First Conference STudy Tour,Batu Sang

ang,a metal blacksmith village was choseri as the

bject,this time Pejaten a roof tue village was cho

en as our tour target.

It is about 21 km distance from Denpasar,covering

150 hectares with 3.347 inhabitants in 624 households

he village is divided into eight community instituti

ns (banjar) each of which has its own head (kelian).

he head cf the village (bendesa) is assisted in vil

lage management by an office administrator of his

wn choosing and also by a village social committee

- Lembaga Sosial Desa (LSD) before 1980, or a village

chance council — Lembaga Ketahanan Masyarakat Desa

(LKMD) following Presidential Decision No.28 promulga

Lcd on 31 I4arch l980.The LSD or LKZ4D is composed of

eople’s representatives with the special task of

lanning, coordinating , and inspecting village develop

ient projects.Since the bendesa is also the chairman

f the LSD or the LKMD,vihlage management proceeds

smoothly.
Although Pejaten is surrounded by the Dati River

n the south and east and the Panan River on the for—

:h and west,most of its area is dry land (68.0 ha —

5.3%) on which residents farm and f rom which they

Lake the raw materials for the soil industry.House

rards comprise 52.2 ha (34.8%); public utilities 5.8

a (3.8%) and areas owned by outsiders 22.5 ha (15.0%).

‘ejaten inhabitants also own 148.2 ha of wet rice

ields outside the village proper,meaning that an

werage nec f ield holding is only 4.4 acres per per—

on,too snaall to make a living.Therefore development

efforts based on the tradj.tional agricujtr patternare doomed to fajhure and the current focuses 0f dcvlopment are on soj). handicraft industry.flcouragem
0f transmigratj0fl0.

Participation in famii.y planfling
new emploent Opp0rtuntjand Intensifyig the use existing agnicujt land.And in these efforts,partjcuiariy in regard tosoil hanclicraft IDdustry,erg005

princjpJe5 hadbeing appljed to the producj0 process,thus increas....ing Productivt and improving working Cofldjtjo5and enviroents for tiiose involvedespecjall woenand children.i doing this,relyjng the efforts beingdonc by the peop]e themselves are always taken asa pninciple mear in choicung the techno1ogy endeavour donc from Outside is just to make them unders—tand and COflSCIOUS 0f what ergonomj05 is and the benfit gain by using it.

r’
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SEE BALI

see “ SI PINO

HaviE 0F GD SEA FtX)D

THE BEST I’ONEY CAN BUY FOR LOBSTER.

Sanur : the opposit of the main gate

0f Hotel Bali Beach.

HOME 0F GOOD FOOLF)

PIY2•

OWNR and PROPR OR

DANIEL B ARI

BALI ‘S BEST F001) IS AT
“ PENJOR

FtOD WITH A BALflSE DANCE

P&fress:
Jalan fng Tuah

Rx 8479—26231

Sn - Jènpasar

BALI
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PURI SELER

castie of taste

Iuntain Resort Restaurant

with a very beautiful scenery

M3UN BtUR

a snoking vulcano you can see

‘wfiule you there

KINTAMANI
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South-East Asian Ergonomics Society
Second Conference

//

PROCEEDI NGS

Denpasar—BaIi, Indonesia
JuIy, 27—29, 1988.
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UP INSTITUTE FOR
SMALL-SCALE

INDUSTRIES

A center for small enterprise training, research
and development in ASIA



THE
UP-IssI

COMMITMENT

The Institute for Small-Scale Industries isa research
and training organization established in the Philippines
through a bilateral agreement between the governments
of the Republic of the Philippines and the Netherlands.
Its principal objective is to assist and promote the devel
opment of small enterprises in the Philippines.

The lnstitute’s first task at the time of its inception
was to influence national policy on the small enterprise
sector. At the time when small enterprises were largely
a neglected and obscure group, it was the orily institu
tion in the Philippines catering to the multi-faceted
needs of widely disperse small enteprises. It pioneered in
entrepreneurship training programs which develop and
harness latent entrepreneurial spirits.

Originally set up as the national training institute
for Philippine small industries, the Institute for Small
Scale Industries gradually built up its capabilities and
expanded its activities to include research, extension and
information and industrial promotion programs.

In 1969, the Institute was established by law as a
semi-autonomous unit of the University of the Philip
pines. Over the years, the ISSI has packaged and con
ducted training programs for similar agencies in Asian
and other Third World countries, earning a name as a
“center for small enterprise training, research and
development” in the reg ion.

STRATEGIES

TRAINING
• ENTREPRENEURSHIp

TRAINING
• MANAGERIAL TRAINING
• EXTENSION-ORIENTED

TRAINING
— Training of trainors
— Training of Consultants &

extension workers
— Training of rural develop

ment workers
— Training of project evalua

tion officers
SPECIAL PROGRAMS

EXTENSION &
INFORMATION
• CONSULTANCY
• RURAL ENTERPRISE

DEVELOPMENT
• APPROPRIATE TECHNO

LOGY DESKS
• TECHNICAL INQUIRY

SERVICES
• PUBLICATIONS

The lnstitute’s activities are geared towards entre
preneurship, managerial and extension-oriented training;
P0 licy and extension-oriented research, entrepreneurship
studies and technological research; consultancy, rural
enterprise development, sma Il enterprise information
dissemination and appropriate technology desks; and
conduct of industry dialogues, conferences and appre
ciation seminars.

While the Institute is no longer alone in small enter-
prise assistance, it is credited to be a pioneering force
behind the flourishing small enterprise movement in
the Philippines and continues to be a center of ex
cellence and innovation in the field of small enterprise
training, promotion and development.

OBJECTIVE

SMALL
ENTERPRISE
PROMOTION
AND
DEVELOPMENT

I

•
-

4II

RESEARCH
INDUSTRIAL
PROMOTIONS

“Y STUDIES
EXTENSION-ORIENTED
RESEARCH

- ENTREPRENEURSHIp
STUDIES

• TECHNOLOGIC

•

•I
INDUSTRY DIALOGUES
INTERNATIONAL
CONFERENCES
APPRECIATION SEMINARS



UP INSTITUTE FOR SMALL-SCALE INDUSTRIES
University of the Philippines
UP Campus, Diliman, Quezon City, Philippines

FUNDING
The lnstitute’s operating programs are partly

supported by the Philippine government and partly from
earnings it generatesfrom training, research and develop
ment projects. Through the years, the Institute has
become increasingly self-reliant in its operations.

LINKAGES
The ISSI draws aipport from other private and

public institutions, both local and international, which
are also in the tield of small enterprise development.
Hence, its linkages have two-fold objectives: to draw
Jpport of and to share its experiences and knowledge
in small enterprise development programs. Prominent
among its linkages are the Small Enterprises Research.
and Development Foundation (SEROEF); Ministry of
Trade and lndustry and other government ministriesand
agencies in the Philippines; the Research Institute for
Management Science in Delft, the Netherlands; Techno
net Asia in Singapore; development assistance agencies
of other countries; private foundations; and interna
tional organizations ich as agencies of the United
Nations.

UP INSTITUTE FOR
SMALL-SCALE

INDUSTRIES

A center for small enterprise training, research
and development in ASIA



THE
UNIVERSITY

0F
THE

PHILIPPINES
INSTITUTE

FOR
SMALL-SCALE
INDUSTRiES

IN COOPERATION WITH THE

SMALL
ENTERPRISES
RESEARCH&

DEVELOPMENT
FOU N DATION

ANNOUNCES ITS

TRAINING
PROGRAMS

FOR 1988



1988 Calendar

ENTREPRENEURSHIP AND MANAGEMENT
DEVELOPMENT PROGRAMS

for Local Participants

Young Entrepreneur’s Program

February 5,6,7, 13, 20, 27; March 5 & 12

(3 consecutive days and 5 Saturdays)

8:30 A.M. — 4:00 P.M.
ri ,200

Stimu lates perso na I competencies amo ng pros

pective entrepreneurs and enables them to formulate
basic business plans.

Industrial Automation and Instrumentation Course

(lA I C)

Monday to Friday
5:30—8:30 p.m.
ri ,500 per module

Trains technical people on how to upgrade

productivity of manufacturing firms through the

design, operation and maintenance of industrial
control systems. Consists of three independent
modules, each of which covers a control system.

Module 1: Pneumat ics and Electro-Pneumatics
Control
February 15-March 4
July 18-August 5

Teaches participants how to use compressed air

and electrical systems as sources of power for pneu
matics and electro-pneumatics working oentrol
elements. Also covers the concepts, designs, main
tenanœ and practice of pneumatics and electro
pneumatics technology.

Module 2: Digital Control System & Programmable
Logic Controller (PLC)
April 11-29
Septem ber 12-30

Deals with the basic concepts of design, trouble
shooting and practice of digital electronics control
systems as app lied in industry

Module 3: Instrumentation and Auto mat ic
Control System
May 30-J une 29
November 14-December 2

Provides knowledge on the measurement, moni
toring and controlling of parameters like flow, level,
pressure and temperature as required by industrial
processes; calibration and maintenance of process
related instruments; and basic design of process
control systems.

Managers Course (MC)

March 7-June 10
September 1-December 2
Monday to Friday
6:00 — 8:00 P.M.
?3,500

Enhances managerial competence of participants
by exposing them to the broad spectrum of manage
ment functions, tools and techniques.

Don Vicente Madrigal Appreciation Course on
Entrepreneurship (DVM-ACE)

March 18 & 19, August 26 & 27
Friday & Saturday
8:30 A.M. — 4:00 P.M.
p350

Provides an appreciation of the requirements for
entrepreneurial success and the basic guidelines in
organizing and managing a small-scale enterprise.

IAIC Comprehensive Course

March 19-April 23
August 30-September 24
(6 Saturdays)
9:00 A.M. — 4:00 P.M.
ri ,500

Upgrades the skills of engineers and technicians
on the fundamentals of instrumentation and proœss
controls; and the principles, design and installation
of practical instrumentation. Also provides actual
hands-on calibration and repair on various instrumen
tation equipment.

Productivity and Quality Improvement Course For
SmalI Enterprises

March 21 -25
Mondayto Friday
8:30 A.M. — 4:00 PM.
Fi ,500

Provides the participants with tools and tech
niques that would enable them to increase producti

vity and at the same time improve quality in a small
eflterpriSe.

Marketing Strategies for Rural Enterprises (MSRE)

May 3-June 24
Monday to Friday
8:30A.M, —4:00 P.M.
r3,500

Upgrades the capabilities of participants in for
mulating strategies for enhancing the marketability
of products of various rural enterprises.

Productivity Through Effective Supervision (PES)

April 6-21; August 2-17
Monday to Friday
6:00 — 8:00 P.M.
?1,300

Develops supervisory and interpersonal skills of
supervisors or those about to assume supervisory
functions.

Entrepreneurial Motivation Training (EMT)

April 11-29
Monday to Friday
8:30A.M. —4:00 P.M.
?6,000

Enables the participants to design and implement
Entrepreneurial Motivation Training Programs using
aopropriate training techniques.

Entrepreneu rship Development Workshop for NGOs

Monday to Friday
8:30 A.M. — 4:00 P.M.

Provides participants with tools and techniques

to meet the various needs of NGOs in identifying and

assisting the management of income-generating pro
jects. It consists of four modules, each of which

covers a specific area.

Module 1: Appreciation of Entrepreneurial
Competencies
April 25, 26 & 27
?900

Increases the participants’ level of awareness

regarding entrepreneurial qualities and their import

ance to income-geflerat ing projects.

Module II: How To Prepare a Business Plan

May 2-6
Fi 200

Provides the participants with the basic guide

lines for the preparation, analyses and implementa

tion of a business plan.

Module III: Project Monitoring, Supervision and
Conirol

May 9-13
Fi 200

Provides the participants with the tools and
techniques that would enable them to implement
projects sucœssfully.

Module IV: Trainers Course in Enterprise Develop
ment

May 16-27
Fi 500

Provides participants with the skills necessary

in organizing, implementing and evaluating a training
program.

Financial Management for SmaII Business

May 7-June 4
(5 Saturdays)
8:30A.M. —4:OOP.M.
ri ,300

Enables the participants to identify the principles
of financial planning and apply the basic tools in
financial management and decision-making in solving
problems of the financial aspect in small business.

Entrepreneurial Career Development Program ECDP)

May 13,14, 15,21,28;June4, 11,& 18
September 9, 10, 11, 17, 24; October 1,8 & 15
(3 consecutive days and 5 Saturdays)
8:30A.M. —4:00 P.M.
fi ,300

Stimulates personal entrepreneurial competencies
and enables participants to formulate basic business
plans.

Computer Literacy Program for SME Managers

May 24-June 14
Monday to Friday
6:00 — 8:00 P.M.
ri 800

Enables the participants to gain knowledge on
micro-computer operations as weII as its applications
in their functions as manager.



Regional Industrial Development Course (RIDE)

June 14-November 18
Monday to Friday
8:30 A.M. — 4:00 P.M.
9 ,500

Provides the participants with the necessary skills
and techniques in designing, programming, and moni
toring the industrial promotion component of a
development program.

Maiketing Plan Preparation Course (MPPC)

JuIy 9-Augusi 13
(6 Saturdays)
8:30 A.M. — 4:00 P.M.
1 .900

Upgrades the ability of small enterprise owners
and managers to improve their competitive position
in the market and enables them to identify and
analyze the various market factors affecting the firm.

Project Study Preparation Course (PSPC)

July 1 1-September 9
Mondayto Friday
8:30 A.M. — 4:00 P.M.
3,500

Enables the participants to earn the techniques
in identifying venture opportunities and in preparing
a project feasibility study.

Industrial Extension Training Course (INDEXTRAC)

August 2-October 11
Monday to Friday
8:30 A.M. —4:00 P.M.
?3,000

Upgrades the competence of the participants in
rendering extension and consultancy service to entre
preneurs in their respective countries.

Trainers Course in Entrepreneurship Development
(TRACED)

September 6-November 18
Monday to Friday
8:30 A.M. — 4:00 P.M.
8 000

Provides the participants with the skills necessary
in training entrepreneurs.

Information Off icers Training Course (INFOTRAC)
September 1 3-November 11
Monday to Friday
8:30 A.M. — 4:00 P.M.
r3,300

I ncreases entrepreneurial productivity throtigh
proper utilization of industrial information.

Project Evaluation, Analysis and Monitoring
(PREAM) Course for SME Projects

September 14-October 28
Monday to Friday
8:30 A.M. — 4:00 P.M.
P2,800

Aims to upgrade skills in evaluating, analyzing
and monitoring small and medium enterpriseprojects.

Advanced Training on Industrial Control and
Instrumentation for SMEs

September 27-November 11
Monday to Friday
8:30 A.M. — 4:00 P.M.
?2,500

Trains technical people in the applications and
practice of automation and instrumentation parti
cularly in the fields of pneumatics, electropneuma
tics, digital electronics control, programmable logic
oentroller and process control.

Marketing Opportunities and Practices Seminar
Series (MOPS)

Friday and Saturday
8:30 A.M. — 4:00 P.M.
950/seminar

Keeps participants abreast of the marketing
opportunities and practices; identifies prospects
available to entrepreneurs of the industries con
œrned.

UP ISSI: A CENTER FOR ENTREPRENEURSHIP

TRAINING AND DEVELOPMENT IN ASIA

The UP Institute for Small-Scale Industries

(UPISSI) is a training, research and development

organization established in 1966 for the purpose of

assisting and promoting the development of small

enterprises in the Philippines.
The greater part of training resources has been

plaœd on the development of potential and existing
entrepreneurs, managers, supervisors, trainers, ex

tension officers, consultants, regional developmerit
officers, project and ban officers and other such

catalysts who will be able to hasten the development

process.
Pushing beyond national boundaries, the UPISSI

has offered its expertise and facilities to other

countries in the Third World similarly engaged in in

creasing their small enterprise base. Thus, t has

newly emerged as a center for “entrepreneurship

training and development” in the region.

The UP-ISSI’s linkages with private and public
institutions here and abroad have two-fold
objectives: to draw support of and to share its
experiences and knowledge in small enterprise
development programs. Prominent among its linkages
is the Small Enterprises Research and Develop
ment Foundation (SERDEF).

Reservations will be made for those who submit
their application forms and pay the tuition fees one
week before the open ing of the program.

RESERVATIONS

Garments
Food Processing
Hand icraft
Footwear
Ceramic
Plastics
Woodworking
Toysand Gifts
Retail and Wholesale
Metal-Based
Agribusiness

Feb. 12-13
March 18-19
April 22-23
May 20-21
June 24-25
July 22-23
Aug. 26-27
Sept. 23-24
Oct. 21-22
Nov. 25-26

Dec. 9-10

For particulars, write or ail:
Entrepreneurship & Management

Development Department (EMDD)
UP Institute for SmaII-Scale Industries
E. Virata Hall, E. Jacinto Street,
UP Campus, Diliman, Quezon City
PH I LI PPINES
Tel. Nos. 997076 to 79
Cable Address: INSMASCIND
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WHAT IS
SERDEF?

WHY SMALL
ENTERPRISES?

The SmaIl Enterprises Research
and Development Foundation of
the Philippines, Inc. (SERDEF)
is a private, non-profit, non-
stock foundation duly registered
with the Securities and Exchange
Commission.

It is principally an institution
of the private sector that will
fund research and other projects
for the promotion and develop
ment of small enterprises.

maII
enterprises
research aqd
developrqent
Fouqdatioq
The national economic develop
ment strategy of the Philippines
cites small and medium industry
development as one of the major
components of industrialization.
Recognition of this economic
sector has been based on its
potential contributions to the
three basic national economic
goals: (1) employment (expanding
opportunities for labor absorp
tion); (2) equity (broader partici
pation of the greater masses);

SE RDE F
IN SMALL

ENTERPRISE
DEVELOPMENT

and (3) growth (raising real
income levels of workers). At the
same time, it has been recognized
that small enterprises have special
problems requiring innovative so
lutions and special government
attention.

As a resuit, massive govern ment
resources have been mobilized
to assist and encourage small
enterprises. A number of agencies
offer integrated assistance to small
entrepreneurs, including research,
marketing, technology transfer
and training of entrepreneurs,
managers and technicians. Liberal
ized countryside financing
schemes are administered by
various lending channels to meet
the credit needs of small enter-
prises.

Because of the sheer size of
the small industry sector and the
consequent magnitude and com
plexity of ils problems, the
resources which thus have been
poured into development efforts
have been inadequate. Thus,
urgent needs for basic research,
especially in the area of techno
Iogy, have had to be shelved,
along with pioneering projects
for the development of the
countryside entrepreneur, and
other similar projects.

SERDEF is the response of the
private sector to the urgent
need for development funds. The
foundation was conceived to pro-
vide the mechanism whereby the
more affluent members of the
community could contribute
directly to the government’s
efforts at stimulating the growth
of the country’s small scale

2
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industries, in order to improve
the quality of life of Filipinos.

SERDEF shah raise and channel
funds for the following types of
projects:

Technology Research and De
velopment — Research and de
velopment programs in th pursuit
of technological advancement of
small and medium enterprises
development.

Entrepreneurship Development —

Identification and development of
entrepreneurial potentia s especial
ly in the coujitryside, as well as
extension of direct assistance
(grants and cash donations, pro
perty or services) to existing
entrepreneurs.

Education and Training — Estab
lishment of scholarships and pro
fessional chairs in various fields
and disciplines of small enter-
prise management and develop
ment. Training courses, work
shops, seminars, educational cam
paigns, conferences, conventions,
forums and symposia on matters
of vital importance.

Regional Development — Assisting
projects geared towards the de
velopment of the rural areas by
conducting training programs for
regional industrial extension of
ficers, giving technical and finan
cial support for countryside entre
preneurs, and setting up industrial
estates and production centers in
strategic rural areas.

Information Services — Gathering
and compilation of data and

publication and dissemination of
information, research findings,
studies, workshop and conference
proceedings of SERDEF’s activi
lies. The production of such
materials wiIl enlarge the ex
perience and talents of SERDEF
clients. These materials wiIl be
incorporated in its training pro-
grams and made available to
practitioners of small enterprises
development.

Inter—Institutional Linkages and
Collaboration — Establishing co
operative ties with local, foreign
and international organizations
involved in small and medium
enterprises development. ht wilI
maintain collaboration with such
institutions active in the field.

The founding members of SER
DEF who also comprise its Board
of Trustees represent a broad
spectrum of Fihipino leadership in
education, industry, finance, law,
government, and socio-civic
affairs.

SE R DE F’S
OBJECTIVES

.

.
.

. BOARD 0F
TRUSTEES

.
HEAD OFFICE

The Small Enterprises Research
and Development Foundation of
the Philippines, Inc. is quartered
at the ISSI Bldg. (Virata Hall),
University of the Philippines,
Diliman, Quezon City 3004. Tel.
Nos. 997-076 and 981-034. Cable
Address: INSMASCIND.

.
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LETTER FROM
THE CHAIRMAN AND

THE PRESIDENT

1987 was considered by many experts around the world as the year when the
NGOs (also known as PVOs) came to their own. Most NGOs, SERDEF included,
achieved great strides towards self-reliance and the ability to stand on their own.
For the year, the Small Enterprises and Research Development Foundation
(SERDEF) can chalk up among its greatest achievementsthe fact that it has,
through several mechanisms helped NGOs who, in turn, helped the micro- and
small-scale entrepreneurs help themselves.

Today, the third generation NGOs, as they are called, aim at sustainable
systems development which, through seif-reliance, will keep them going on a self
propelled basis, assuring theirviability in the longer term. SERDEF,throughout
1987, implemented assistance schemes for NGOs through the Capiz Rural Enter-
prise and Entrepreneurship Development Project, the Micro-Enterprises Develcç
ment Project, the Project Hanapbuhay, the Economic Productivity Program of
the Christian Children’s Fund Affiliates in Northern Luzon, and the Bishop
Businessmen’s Conference.

Grant funds amounting to more than 4.8 M from the USAID alone, 93,44O
from the Australian Government, and other sources are being supervised by
SERDEF through SERDEF and UP ISSI staff, to finanœ livelihood projects
which NGOs and PVOs in selected rural areas have started to avail of as early as
January.

The Development of Entrepreneurs for Cottage, Small and Medium-Scale
Industries, a part of which has been subcontracted to SERDEF by the UNIDO,
started in August cf 1987 and is expected to promote the establishment of aber
intensive enterprises also for rural women and youth in the entertainment pro
motion area through pilot NGOs and their staff.

Besides using their funds for purely social and community improvement
projects, NGOs are making these funds available to their members who wish to
set up simple income generating projects. With their background and their values
set on commitment and dedication, NGOs are proving to be successful in acting
as conduits for ban assistance projects which assure the beneficiaries not only of
material income but also of the psychological satisfaction of being in control of
their ives and their destinies. The reputation of NGOs of being efficient and
credible when dealing with donors and beneficiaries gives them an edge over other
institutions that wish to have similar programs supported.

Besides assisting NGOs, SERDEF equally pursued with vigor its entrepre
neurship and management training programs. The presently complex environment
which potential entrepreneurs in whatever scale of business will face must be har
nessed effectively. The challenge was still to find creative solutions to do this.
SERDEF answered that challenge through the various training programs it
implemented and/or co-sponsored throughout the year.

lt also continued to assist the academic and collegiate education sector in
volved in business management education throughout the country through
faculty training, materials development, and curriculum development towards
entrepreneurship and small business management through the EDCEL Project.

Not forgetting the need for a solid research base for its activities, SERDEF
implemented several research projects like the Role of Technology Transfer in
the Local Content Program of the Philippines; ASEAN Small and Medium Busi
ness Improvement Study: Production Management; Study of Off-Farm Economic
Activities in Philippine Rural Areas; Country Studies on the Growth, Develop
mental Role and Adaptability of Small-Scale Forest-Based Proœssing Enterprises
in the Philippines, Thailand, Malaysia and Indonesia; and a textbook project on
Entrepreneu rship and Small Enterprise Management.

Other publications that came Dut during the year were: A Casebook on
Management of Successful Small Businesses in the Philippines; the Introduction
ta Entrepreneurship; A Briefer for the Bishops-Businessmen’s Conference for
Human Development; and, the Potentially Viable SmalJ Enterprises in the Philip
pines.

Finally, through its quarterly SERDEF UPDATE first published in June
1987, the Foundation was able to draw greater personal support from the mdi
vidual members through the medium of the written word. Thus, members are
becoming stronger catalysts in the chain reaction cal led development.

Aware cf the expansion of the Fwndation (1976 Founding Funds —

P210,000; 1986 Total Funds — 3,433,68O;and 1987 Total Funds—5,637,336),
your Board cf Directors s proud to say that neyer before in the history of the
Foundation has there been an upsurge of activities and an upswing of networking
as it is experiencing now. The men and women who began the Foundation, some
of whom (five, to be exact) continue te serve as members cf the Board of
Trustees, did flot imagine the distance which their first efforts would reach. As
the song goes, “if they should see us nowl” Our thanks go flot only to those meri
and women but also ta the staff members of the UP ISSI who untiringly work te
bring SERDEF’s dreams ta fruition.

1987, with alt its uncertainties and challenges, was as exciting as t was
uncompromising in exacting commitment and hard work from aIl of us. Together,
we rode the high seas and found that we could make t. 1988 will therefore flot
be altogether a plunge into the unknowh. We are now more aware of our weak
nesses, our strengths, our opportunities, our threats. As a maturing Foundation,
we are becoming more confident as we forge ahead.

Let us flot let go af our grip of reality as well as our motivation ta achieve
better and greater heights. Our sights are clear: promotion, assistance, development
of the small enterprise sector and those very close ta t. We are ready for the new
year ahead

I

FRANCISCO R. FLORO
Chairman

LOURDES L. SANVICTORES
President



SUMMARY 0F ACCOMPLISHMENTS

t

Its close relationship with the UP
Institute for SmaIl-Scale Industries
enabled the SERDEF to find support for
the numerous activities which it under
took in 1987.

INTEGRATED ASSISTANCE AND
EXTENSION PROJECTS

The informai sector, generally served
by private voluntary organizations
(PVOs), non-governmentai organizations
(NGOs) and non-profit, non-stock foun
dations, found in SERDEF a dynamic
and responsive shelter for technical con
sultancy and extension assistance;
financial support and credit; and entre
preneurial, technical and management
training. As a resuit, SERDEF was co
impiementor of the following integrated
assistance projects for the micro-,
cottage and small enterprise sectors:

USAID MICRO-ENTERPRISE
DEVELOPMENT PROJECT (August
1986-July 1989). Now on its second
year, the USAID has increased the
grant fund from 3.4 M to 4.8 M
to accommodate the expanded work
of IN-HAND, a subgrantee of
SERDEF. The project conducted
appreciation courses on entrepre
neurship, provided financial as
sistance to its PVO-conduits, and
published four issues of the KABU
HAYAN NEWS, which served
showcase of the various activities
undertaken by the project. As of
November 1987, MEDPhasaccre
dited eight PVOs to serve as con
duits and has given financialassist
anœ total li ng 2O3,OOO to benefi
ciaries of PVOs engaged in agrib..
ness activities.

—jT5 jT$ O

PROJECT: HNAPBUHAY
‘ALA SA KABATAAN”

i5j[ • Ib[C ‘‘ ‘
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PROJECT HANAPBUHAY (June
1987-June 1988). A one-year project
which offers an integrated package
of assistance to underprivileged but
deserving Filipino youth, its main
objective is to train and assist the
beneficiaries towards self-sufficiency
and greater well-being. It is a colla
borative undertaking between the
International Organization for Busi
ness and Economics Students
(AIESEC) Philippines d SERDEF
and with support from the PACAP
of the Australian Govern ment.
Thus far, 26 youth participants from
depressed areas finished the f irst
entrepreneurship development
training program while the lending
component is due to start in the f irst
quarter of 1988.

* CONSULTANCY FOR THE ECO
NOMIC PRODUCTIVITY PRO-
GRAM 0F THE CHRISTIAN
CHILDREN’S FUND, INC. (August
1987-July 1988). This project con
sists of a consultancy package for
the Project Affiliates (PAs) of the
Northern Luzon Cluster of the CCF.
Project implementation consists of
three phases. The first will include
a socio-economic survey and identi
fication of potentially viable smail
enterprises at the municipal level;
diagnosis of existing income-genera
ting projects of the PAs; and the
development of five investment pro
files. Business management training
for the PA staff will then be con
ducted as phase two while the impIe
mentation of the investment profiles
will comprise the third phase. In
December 1987, the projectteani
finished the write-ups of the first
phase of the project.

* CAPIZ RURAL ENTERPRISE AND
E N T R E P R E N EU R SH I P
DEVELOpMENT (CREED)
PROJECT (June 1987-May 1988).
This one-year project is an integra
ted approach to the deveiopment of
ru rai enterprises and enlrepreneu r
ship in the province of Capiz through
the provision of training, research,
extension and industriai information
services. It s sponsored by the
Philippines-Australian Community
Affairs Program (PACAP) of the
Australian Government. The training
component of the CREED Project is
jointly managed and implemented
by SERDEF, UP ISSI and the
Capiz Development Foundation
(CDFI). A total of64,128.4has
been released as bans while
P93,440.61 more will be released to
finance Iivelihood projects of
CREED beneficiaries. The approved
projects were on food proœssing and
food service, bamboo/rattan furni
ture manufactu ring, hand icrafts,
retailing, piggery, and services like
beauty pariors. Other outputs for the
period were the final ization of the
investment profiles on piggery and
poultry raising and the finalization
and publication of the lending
manuai and supporting documents.
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* DEVELOPMENT 0F
ENTREPRENEURS FOR
COTTAGE, SMALL- AND MEDIUM
SCALE INDUSTRIES (August
1987 to December, 1989). This isa
two-and-half year project which
aims to promote liveiihood activities
through the establishment of
cottage, smail- and medium-scale,
labor-intensive enterprises in rural
and urban areas. The project is
endorsed by the National Econo
mic Development Authority (NEDA)
and will give special attention to
entrepreneurship development for
women in rural areas and to youths
in the entertainment industry as
weII as entrepreneurs n technology
based coco industries. The four co
operating agencies are the UP ISSI,
the National Manpower and Youth
Council (NMYC), the Technoly
aTidLivelihood Resource Center
(TLRC), and the National Council
of Women (NCW). SERDEF was
awarded the subcontract for t
development of a directory of insti
tutions offering entrepreneurship
development programs for the CSMI
sector throughout thewuntry. The
other phases of the program include
training of trainers, preparation of
model schemes, and the lidation
and evaIuaticr of selection methOEls.
These phases are expected 10 be
accomplished between 1988 and
1989.

* BISHOPS-BUSINESSMEN’S CON
FERENCE FOR HUMAN
DEVELOPMENT. Support for this
laudable project was given in the
form of partial funding for the con
duct of a workshop on Livelihood,
Micro-, Cottage, Small-and Medium
Scale Industries co-chaired by the
Executive Director of SERDEF and

Bishop Antonio Fortich on July 7,
1987 during the BBC’sllth General
Meeting. Technical assistance 10 the
BBC Committee on Livelihood was
extended by the Foundation
throughout the year.

* ENTREPRENEURSHIP DEVELOP
MENT FOR THE COLLEGIATE
EDUCATION LEVEL (EDCEL)
PROJECT. Conceived and launched
in 1984, this continuing project
reached out to five regions in 1987,
seeking to develop an attitude of
acceptance towards entrepreneur
ship among the commerce and busi
ness students in the regions. In
1987, four faculty development pro-
grams were held on Achievement
Motivation Training of Trainers.
These were in the Nationai Capital
Region (NCR), Region VI (Bacoiod),
Region V (Legaspi) and Region VIII
(Tacioban). An Advanced Training
of Trainers was held for Region Vi
in Iloilo. For materials development
two case writing workshops were
held for faculty members: one for
Region VII in Iloiloandoneforthe
Greater Manila Area. Six case studies
were approved for fun ding while f ive
research studies were similarly
funded. Meanwhile, the monitoring
of the curriculum development of
five pilot schools situated in Cavite,
Lucena, Cebu, Iloilo and Cotabato
began this year. The Philippine Asso
ciation of Collegiate Schools of
Business (PACSB) and the SERDEF,
together with UP ISSI staff are
implementing the EDCEL Project.

REGIONAL SEMINAR SERIES.
Although using training as a metho
dology, this outreach program brings
the SERDEF memberspersonally to
the regions to share their know
ledge and expertise with entrepre

neurs and other catalysts involved in
smali enterprise promotion and
development. The seminar series has
reached Baguio fora seminar on
Food Processing; Camarines Norte,
on How 10 Export; Zamboanga on
Taxation; Butuan, Pagadian and
Pampanga, Puerto Princesa and Tac
ioban City ail on Agribusiness and
Oportunities for Starting Indus
tries. Notable was the participation
of SERDEF Board Members Dr.
Benjamin Catane and Mrs. Rose
Teodoro.



THE ROLE 0F TECHNOLOGY
TRANSFER INTHE LOCAL
CONTENT PROGRAM 0F THE
PHI LIPPINES (June 1986-March
1987). The Executive Director of the
Foundation presented the research
report at the Institute of Deveiop
ing Economies in Japan in March.
The study focused on the electri cal
appliance industry in the Philippines
and determined the extent of the
transfer of manufacturing techno
logy from a foreign country to a
large domestic firm, and from a large
domestic firm to its small-firm sub
contractors.

THE STRUCTURE AND ROLE 0F
SMALLAND MEDIUM
INDUSTRIES IN ASIAN
COUNTRIES: THE CASE 0F THE
PHILIPPINES (June 1987-March
1988). The study has the following
objectives: to show changes in the

RESEARCH, INFORMATION AND
PUBLICATIONS

industriai structure of thecountry
and highlight the present circum
stanoes affecting small and medium
businesses; to explore the potential
of small and medium firms in terrrs
of income creation, employment
generation, and capital formation;
and to suggest the desirable direction
of Japan’s economic cooperation in
promoting the activitres of nalI
and medium enterprises in the
country. The study covers four in
dustries: wooden furniture, leather
and footwear, garments, and
mach inery parts. The project team
fi n ished data gatheri ng/f lei dwork for
the four industries, and completed
tabulations and write-ups this year.
The research results will be presen
ted at the Institute of Developing
Econoinies in Japan in March,1988.

ASEAN SMALLAND MEDIUM
BUSINESS IMPROVEMENT: THE
PROBLEMS 0F PRODUCTION
MANAGEMENT (JuIy 1986-April
1987). This was a comparative
research study done in collaboration
with the Institute of Southeast Asian
Studies in Singapore which included
three other countries besides the
Philippines. The study sought to
compare production efficiency cf
selected industries in Greater Manila
vis-a-vis those Iocated in the
provinces. The research output was
presented at a conferenœ in
Thailand by UPISSI’s Assistant
Director for Industrial Extension.

SURVEY 0F RURAL OFF-FARM
ECONOMIC ACTIVITIE5 (Novem
ber 1986-May 1987). Thissurey
shows the potential of non-farm acti

vities for employment in rural ars
and small-scale economic opportuni
ties which can be undertaken in the
regions besides farming and agricul
ture. The study was commissioned
by the National Economic De\elop
ment Authority (NEDA) and submit
ted in May

COUNTRY STUDIES ON THE
GROWTH, DEVELOPMENTAL
ROLE AND ADAPTABILITY 0F
SMALL-SCALE FOREST-BASED
PROCESSING ENTERPRISES IN
THE PHILIPPINES, THAI LAND,
MALAYSIAAND INDONESIA
(April 1987-JuIy 1987). The study
used secondary data which were ana
Iyzed in the light of the contribu
tions, problems and prospects faced
by the forest-based small-scale enter-
prise sector in the four coun tries
mentioned. The Food and Agri
culture Organization of the United
Nations commissioned the research
stu dy.

PUBLICATION 0F THE STUDY
ON MANAGEMENT 0F SUCCESS
FUL SMALL BUSINESSES IN THE
PHILIPPINES (1987). The study
documents and analyzes the
practices and beliefs of four success
fuI Filipino entrepreneurs in the
fields of garments, han dicrafts,
stuffed toys, and handbags. The case
book was supported by the Founda
tion of Asian Management Develop
ment (FAMD) in Tokyo, in collabo
ration with SERDEF. The book also
contains an integrating paper and
a summary of the workshop proceed
ngs held in 1986 to pre-test the

cases.

PUBLICATION 0F THE TEXT
BOOK ON INTRODUCTION TO
ENTREPRENEURSHIP (1987). The
textbook is primarily aimed at pro
viding high school and college stu
dents with a basic knowledge on
theories and concepts of entrepre
neurship and has four cases of suc
cessul entrepreneurs for study. The
Philippine Association of Col Iegiate
Schools of Business (PACSB) colla
borated with SERDEF and the UP
ISSI in publishing the textbook.
Potential and existing entrepre
neurs are also presently finding the
book helpful.
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The Foundationconducted major
policy-oriented researches, performed
micro investive studies and published
information mteriaI for the use of the
sector which it serves.
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PUBLICATION 0F THE STUDY
ON POTENTIALLY VIABLE SMALL
ENTERPRISES IN THE PHILIP
PINES (1987). This isa 12-series
study on the country’s regions, fo
cusing on 60 out of the 72 provinces
of the Philippines. The book sug
gests the types of small enterprises
that may be profitably set up in any
particular province included in the
review. The viability of the enter-
prises are analyzed based on existing
natu rai resources, extent of infra
structure, and availability of support
facilities in the provinœ.

PUBLICATION 0F KABUHA
YANEWS. The Kabuhayanews is a
quarterly publication of the
5ERDEF-USAID Micro Enterrise
Development Project (MEDP)which
serves as a showcase for the various
activities being undertaken by the
MEDP. Starting with the third isaie,
which came out in August, the pub
lication had a Business Opportuni
ties Section which will serve as an
exchange forum on products and/or
services offered or needed by the
micro-, cottage, and small
enterprises being served by the pro
ject. Each member of the Foun
dation receives a copy of the pub
lication.

ENTREPRENEURSHIP AND
SMALL ENTERPRISE MANAGE
MENT: TEXTBOOK PROJECT
(August 1987-August 1988). This
one-year project involves the
writing and eventuai publication of
a text and case book on entrepre
neurship and small ente rprise
management. The book will provide
an integrated learning material on
small enterprise managemerft for
college students who may opt to
start a career on entrepreneurship
after graduation. The project is on
its literature research stage.

SMALL BUSINESS ENTREPRE
NEWS (SBE). There were three
issues of the SBE published in 1987.
Volume 4, No. 1, January-March,
featured small business prospects for
1987 and articles on productivity
and competitiveness as well as tips
for business success. Featured are
excerpts from the speech of Hon.
Jose Concepcion, Secretary of Trade
and Industry delivered at the closing
of the First Asia-Pacific Conference
on Small Enterprises and Entrepre
neurship Development on February
27, 1987. Intensive care for smll
nd medium enterprises was the
theme of the April-J une issue (Vol.
4, No. 2) of the SBE. Meanwhile,
the third issue, July-September
(Vol. 4, No. 3), analyzed the present
econorny sa as to corne up with
answers to questions on the pros
pects facing businessmen in the near
future. A featured article was the
speech of Dr. Bernardo Villegas deli
vered du ring the closing ceremonies
of the Managers’ Course for Small
and Medium Enterprises on August
3, 1987 entitled: The Econorny:
Poised for A Strong Recovery.
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TRAINING PROGRAMS

stili the varied and stimulating training
programs which t opens to the public,
especially the CSMI sector throughout
the country. A total of 58 training pro-
grams were successfully conducted for
1 ,390 participants. Those trained
included potential and existing entre
preneurs and small business managers,
trainers and development workers,
volunteers from NGOs and PVOs, tech
nicians in industrial automation, and
faculty members of business schools.
The trainees for the year 1987 came
from Asian and African countries whose
developing economies are somewhat
parallel with that of the Philippines. A
list of the training programs launched
and implemented by the Foundation s
found in Table 1.

* TRAINING 0F POTENTIAL AND
EXISTING ENTREPRENEURS. A
total of 527 potential and existing
micro-, cottage, small and medium
scale entrepreneurs were trained
during the whole year. Underprivi
Ieged sectors of society like women
and out-of-school youth were
reached by these training programs.
t is also significant to note that

majority of the trainees bai Ied from
the regions. This means that the
Foundation bas been true to its
mission of bringing training and
development to the countryside
where this is needed most. The UP
ISSI staff were the close partners of
the SERDEF members in the
conduct of these training programs.

* TRAINING 0F VOLUNTEER
WORKERS,TRAINER5, FACULTY
MEMBERS, CATALYSTS AND
GOVERNMENT DEVELOPMENT
OFFICERS IN MICRO-,COTTAGE,
SMALLANDMEDIUM INDUSTRY
TRAINING AND PROMOTION.
This group comprises the catalytic
agents who proved to be multipliers
in the spreading of the gospel of
entrepreneurship throughout the
country and includes faculty
mem bers of col Ieges and schools
of business who were trained to re
orient their stu dents towards
choosing vocations in entrepreneur
ship. There were 427 participants in
this category, 52 of whom were
foreigners from developing countries
like Bangladesh, Indonesia, Nepal,
Thailand, Kenya and Zimbabwe.

* TRAININGOFTECHNICAL
OFFICERS IN SPECIFIC
INDUSTRY ASPECTS. Technical
staff involved in such specific in dus
try areas as industrial relations
management, effective supervisory
practices, industrial automation and
instrumentation, and materials
management and inventory control
were also trained by the Foundation
du ring the past year. A total of 431
participants were trained in this
category. FoIIow-ups especiIy on
the industrial automation and instru
mentation courses showed that tech
nicians are able to extensively use
what they have Iearned.

The mainstay of the Foundation is



INTERNATiONAL CONFERENCES PROJECTS WITH THE DEPARTMENT
0F AGRICULTURE AND FOOD

t

The Foundation co-sponsored sym
posia/conferences with internationally
based agencies and PVOs during 1987.
These gatherings brought together
numerous entrepreneurs and develop
ment workers invoived in the small
and medium-scaie industry sectors.
The exchanges of ideas and general
interest in improving the sector made
the activities both fruitful and meaning
fui to the speakers, presentors and parti-
ci pan ts.

* lst ASIA-PACIFIC SYMPOSIUM
ON SMALL ENTERPRISE AND
ENTREPRENEURSHIP DEVELOP
MENT (February 26-28, 1987).
This activity provided a forum for
ail interested publics of small enter-
prise development — entrepreneurs,
policy-makers, development plan-

ners, extension officers, financiers,
and researchers — to freely exchange
ideas, innovative approaches and
experiences in smali enterprise pro
motion. Critical issues that affect the
survival and growth of an enterprise
in the sector were identified and ana
lyzed, and strategies formulated to
increase its competitiveness in the
local and foreign markets. Discus
sions also centered around how
government and private entrepre
neurship development programs
could be made more responsive to
the needs of the entrepreneur. A
total of 182 local and foreign partici
pants attended the symposium. The
Singapore-based TECHNONET
ASIA, the USAID, and the ASEAN
Committee on Industry, Minerais
and Energy were co-sponsors while
UPISSI/SERDEF were local impie-
mentors and hosts.

* CONFERENCE ON COCO-BASED
AGRIBUSINESS OPPORTUNITIES
FOR SMALL-SCALE INDUSTRIES
(November 26, 1987). The Friedrich
Ebert Stiftung Philippine Office
through its PVO-beneficiary, the
Small Economic Enterprises Deve
lopment Foundation, Inc. collabo
rated with UPISSI/SERDEF for the
implementation of this one-day
conference. The forum exp lored new
opportunities in small coco-based
agribusiness projects for the benefit
of potential and existing entrepre
neurs, development workers, small
business consultants, teachers and
researchers. The conference pro-
gram covered the state of the coco
nut processing industry, its prob
lems and marketing of products.
A group of 1 08 participants attended
the conference.

The technical staff of the Depart
ment of Agriculture and Food (DAF)
and the SERDEF prepared a total of
nine volumes of reports on technicai
topics, a Post-Harvest Grain Handiing
and Storage Study, a Study of Past Pro
ject Development Efforts in Rainfed
Agriculture and a Production and Mar
keting Study for Coffee, Pineappie and
Sweet Potato in Region V.

* TECHNICAL PAPERS (DAF
SERDEF). There were six
volumes produced by the technical
staff of the DAF and the SERDEF
in 1987. Volume 1 concentrates on
international affairs, livestock,
pouitry and feedgrains; Volume 2
contains three technical papers on
vegetables, rootcrops and agri
cultural marketing; Volume 3 fea
tures papers on nutrition, farming
systems, agribusiness and interna
tional affairs; Volume 4 has tech
nical papers on agricultu raI finance,
credit livestock, pouitry, feedgrains
an d selected agribusiness statistics;
Volume 5 publishes technicai papers
on commercial crops and fibers, pre
feasibility studies for asparagus pro
duction and castor bean processing,
as well as farming systems, coopera
tives and rural institutions which aid
in the development of agriculture in
the countryside; and Volume 6 con-
tains technical papers covering agri
business prospects in rice and corn
production, vegetab les, fisheries and
irrigation.

* STUDY 0F PAST PROJECT
DEVELOPMENT EFFORTS
RAINFED AGRICULTURE (Feb
ruary 1987). This Volume aimed
to review and analyze past develop
ment efforts in rainfed agriculture
towards a better understanding of
the sector in order to uplift upland
dwellers economically as well as
promote a better balanœd ecosystem
in rainfed agricuitu rai areas.

* POST-HARVEST GRAIN
HANDLING AND STORAGE
STUDY (July 1987). The primary
consideration of the study was the
identification of postharvest devel
opment activities to facilitate the
promotion of more equitabie distri
bution of income and determine the
appropriate strategy to utilize tech
nology and expertise in the post
harvest field.

* PRODUCTION AND MARKETING
STLJDY FOR COFFEE, PINEAPPLE
ANDSWE[TPOTATO IN REGION
V (April 1987). This study promotes
the idea that production and market
ing Iinkages in agricultu rai develop
ment are very important. Farmers
need assured markets and stable
prices to sustain their livelihood.
This study, therefore, compares and
analyzes recommended versus actual
production practiœs for the coffee,
cacao and sweet potato farming
sectors in Region V in order to re
commend solutions to existing
problems especially as far as market
ing, distribution systems and pro
duction processes are concerned.

j



SERDEF began its second decade
of existence in 1987. Organizing a Foun
dation is quite easy. But keeping it grow
ing and making t stronger as the years
go on is difficult and taxing. SERDEF
was able tosee its projects and networks
grow as it went through its f irst decade.
It has, therefore, answered the second
challenge sucœssfully.

In 1988, SERDEF,through UP ISSI
will go one step forward towards helping
the present small-scale business sector
to modernize and consolidate its posi
tion. Recovery and increased growth in
the nation’s economy make it ripe for
the small entrepreneurs to be more
mature in its dealings, more and better
organized and managed sa that their
enterprises can prepare ta deal with the
world as it enters the Iast decade of the
2Oth century. Modernization, not only
in autlook and attitude but also in
practice and use of technology wiIl be
advocated in 1988.

The “ASEAN flavor” which began
in 1986 wilI continue to be intensified
as the Foundation goes inta projects
lin king it with the other nations in
Southeast Asia. The outloak wiII be that
of constant reaching out beyond Philip
pine shores so as to be enriched not
only with the cultures and contributions
of the other nations but also to share
with them whatever the Foundation has
already learned through its years of
experience. Complementation and
sharing of cases, materials, ideas, and
thoughts, especially th rough meetings,
workshops and conferences wiIl be
encou raged.

Also, more movement ta the regions
wiIl be experienced by the Foundation
in 1988. lts members have pledged their
availability ta be an hand and travel ta
the regians, hand-in-hand with UPISSI
staff wha are themselves gearing for re
gianal travels. The Regianal Seminar
Series will be intensified sa that its pre
sence will be felt by entrepreneurs in
the cauntryside. Other regianal training
pragrams are being conceptualized ta
bring the expertise af SERDEF members
directly ta the entrepreneurs.

The next year, 1988, will be a time
when expectations will continue ta be
fulfilled. It will see mare NGOs and
PVOs caming ta SERDEF ta be accre
dited as canduits for ban assistance
packages for the underprivileged sectors
af saciety. t will receive mare grants
and donations from agencies wha see
that SERDEF is fulfilling its missian as a
Faundatian far the advance ment af the
small-scale entrepreneur.

Therewill be mare chances in 1988
for the Foundatian to prave that its
vision in 1976 has set it on the right
direction. The new year will therefore
continue the projects began earlier, espe
cially thase which have a langer term
like the Micro Enterprise Devebapment
Praject, the Devebopment of Cottage,
Small and Medium Enterprises Project
and the Entrepreneurship far the Colle
giate Education Level Project. As the
year begins, the Foundatian wiIl feel an
upsurge af activity and fulfiilment.

t I
OUTLOOK FOR 1988



SmaIl Enterprise
Planning and Development
Course

Entrepreneurship Develop
ment Program for Trainers

Apr 2— 14

__________

w
TABLE 1

* Business Planning Apr 6— 14 12 0

LIST 0F TRAINING PROGRAMS CONDUCTED BY SERDEF IN 1987
* Project Monitoring Apr 20 — 24 25 0

Supervision and
Con trol

NO 0F * Trainers Training Apr 27 — May 8 8 0

PROGRAM TITLE DURATION CO SPONSOR(S) Local Foreign 2nd Project Evaluation Apr 20 —Jun 20 ADB/Krishi Bank 0 8
Appraisal and Monitoring

Materials Management Nov 10 1986 International 0 1 Course (PREAM)

and Inventory Control to Labour Capiz Rural Enterprise
Jan 16, 1987 Organization and Entrepreneurship

V Development (CREED)
Project Hanapbuhay * Young Entrepreneurs’ Aug 10-Sep 5 Capiz Development 25 0

*Entrepreneurial Workshop Foundation, Inc.
Motivation * Livelihood Development Aug 17 - Sept 13 Capiz Development 31 0
Training Jan 8-10 AISEC V 26 0 Program for Women Foundation, Inc.

TrainingofTrainers Jan 19—21 PACSB/EDCEL 30 0 V 3lstManagers’Course Apr28—Jul 31 29 0
Manila (NCR)

Regional Seminar Series Apr 28 47 0
Training of Trainers Jan 22 —25 PACSB/EDCEL 25 0 Zamboanga (Reg IX)
Bacolod (Reg. VI) V

Curriculum Development May 7 —Jul 3 Asian Exponent 0 1
Case WritingWorkshop Jan 29 —31 PACSB/EDCEL 22 0 Course on Entrepreneur

ship Development Program
lst Project Evaluation Feb 5 — April 1 ADB/Krishi Bank 0 4
Appraisal and Monitoring

V

Entrepreneurial Career May 15 —Jun 20 10 0
Course (P R EAM) Development Program

Regional Seminar Series Feb 11 SLU EISSI 25V 0 Productivity through May 19 — Jun 3 15 0
Baguio (Reg II) Effective Supervision

Bankers’ Training Feb 25 — Mar 27 GTZ Nepal 0 17 Industrial Extension Jun 1 — Jul 17 I LO Bangkok 0 5
Course for Nepalese Training Course V

Supervisory Effectiveness Feb 25 — Mar 15 N. de la Merced 20 0 Productivity through Jun 1 —9 Plastic Group of 115 0
Program & Sons Co., Inc. Effective Supervision Companies

Industrial 8utomation Mar 2 —20 12 0 Project Hanapbuhay

and Instrumentation Entrepreneurship Nov 13 — Dec. 18
V

PACAP 25 0

Control (Pneumatics & Development Program

Electro-Pneumatics) V IAIC Instrumentation and Jun 22 —Jul 10 42 0

Training of Trainers Mar 3— 5 PACSB/EDCEL 18 0 Proœss Control Course

Legazpi City (Reg V) Project Study
Preparation CourseRegional Seminar Series

Daet (Region V)
Mar 29 DTI/People’s

Economic Council
22

MADECO R

o

Apr 2 — May 2

O

Entrepreneurship Develop
ment Workshop Seminar
*

7

NMYC

Personal Entrepre
neurial Competen
cy Development

Jul 8— Sep 4

27

Marketing Plan
V

Preparaticn Course

Apr 3 — 5

o

Jul 10— Aug 15

Regional Seminar Series
Butuan City (Reg X)

5

Jul 17

8 o

Regional Seminar Series
Pagadian City (Reg. IX)

18 o

Jul 21

‘h..

DTI and People’s
Economic Council

Regional Seminar Series
Pampanga (Reg III)

23 o

Jul 22

Project Evaluation Course

DTI and People’s
Economic Council

52

SmaII Business Consultancy

o

Jul 20— Aug 4

DTI and People’s
Economic Council

25

Jul 15—Sep 18

I LO Bangkok

o

DT I

O 5

27 o



Study Tour Program
for Industrialists from
Sri Lanka

Comprehensive Course
on Instrumentation and
Process Control

AIC — Digital Control

Regional Seminar Series
Cotabato (Reg XII)

Seminar on Industrial
Relations Management

IAIC: Instrumentation
and Process Control Course

Regional Seminar Series
Puerto Princesa (Reg IV)

Regional Seminar Series
Tacloban City (Reg VIII)

Nov 23 — Dec 11

1. ORGANIZATION AND OBJECTIVES

2.

The Foundation is a nonstock, nonprofit corporation organized

primarily to establish and provide a private institutional medium that

will initiate, sponsor, promote, assist or conduct researches,

programs and projects geared towards the promotion and development of

amail and medium enterprises. No part of the net income of the

Foundation mures to the benefit of any officer, member or private

individual.

The Foundation has been granted by the Bureau of Internai Revenue

an exemption from the payment of income tax as a corporation organized

for purely scientific purposes as contemplated by Section 26 (as
amended) of the National Internai Revenue Code.

USAID GRANT

Under the U.S. Agency for International Development (USAID) Grant
Agreement, the Foundation js flot allowed to mingle funds f rom this
Grant with other funds owned or controlied by ic. Furchermore, ail
such funds received from the U3AID must be deposited in a separate

noninterest bearing bank account where ail disbursements for goods and
services under the USAID budget une shah be made.

TEMPORARY CASH INVESTMENTS

Aug 10 — Sep 1 Livestock DeveIop— 26
ment Council

Aug 3 - Nov. 15

Aug 17 —Sep4

o

30 0

30 0

Aug 31 — Oct. 23

Technical Report
Writing Workshop

32nd Managers’ Course

IAIC — Pneumatic and
E Iectro-Pneumatic
Control Course

Industrial Extension
Training Course

Rural Marketing and
Extension Training

Gaming Simulation for
Educators & Trainers

SmalI Business Consultancy
Course — Batch 2

SmaIl Business Consult
ancy Course — Batch 3

SmaIl Business Consul t
ancy Course — Batch 4

Sep 1 — Oct 20

TECHNONETASIA/ O
UNIDO

USAID

Sep 9 — 17

0 3

Sep 15— Nov. 22

15 0

Sept 29 — Dec 1

NOTES TO FINANCIAL STATEMENTS

27 0

Oct 13— Nov 27

Dept. of Trade
and Industry

Dept. of Trade
and Industry

Dept. of Trade
and Industry

TECHNONETASIA o

27 0

Sep 21 — Oct 2

27 0

Sep 26— Oct 31

13

Oct 5 — 24

57 o

Oct 3

27

Nov 24 — 27

o
83 o

UPISSI Alumni 48 o

Nov 28

43 o

Dec 3

Training of Trainers
Baguio (Reg II)

20

3.

o

Oct 22 — 24

Training of Trainers
TaIoban City (Reg VIII)

23

SLU EISSI

o

Nov 27 — 30

36

Advanced Training of
Train ers
bib (Reg VI)

This account consisted of the following:

o

PACSB/EDCE L

Dec. 14—15

25 o

PACSB/EDCE L

Treasury bills

Time deposits — US Dollar
Time deposits — Peso

22

1987

o

1986

‘3,412,877

2,476, 170

j’2,027,678

873,978
1,004,220

5,889,047 ?3.905.876



4.

5.

6.

Accrued interest income 0f 62,498 and ?47,359 as at December 31,
1987 and 1986, res-pectively, are included in Accounts Receivable.

TRANSPORTATION AND OFFICE EQUIPMENT

Transportation and office equipment are carried at cost less
accumulated depreciation. Depreciation is computed on the
straight—line method over the estimated useful lives 0f the assets.

RESEARCH AND OTHER SPECIAL FUNDS

This account consisted 0f the following:

Research Fund
Research Fellowship Fund
International Fellowe Fund
Publications Fund
M. Gimenez Fund
MEDP Fund

FUND ALLOCATIONS

1987

j428,864
218, 735
127,611
134,048
57,275
4,564

97l .097

1986

)377,778
190,020
110,860
116,451

i95.1O9

Fund allocations represent appropriations of the funds of
Foundation for various endeavors consistent with its objectives.
such allocations are approved by the Board 0f Trustees.
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THE SGV GROUP
PHILIPPINES

TAIWAN
-rHAILANO

INCONESIA
MALAVSIA

SINGAPOPE
KOREA

HONG KONG
SAUDI ARABIA

SGV & Co.
SYCIP GORRES, VELAYO & co.

CERTIFIED PUBLIC ACCOUNTANTS

P. O. BOX 589, MANILA 2800

PHILIPPINES

-rEL.eIe—aO—rp
FAX No.(eaa) SIS—0272

cABLES; CERTIFIED
TELEx: 22 80 59V PH

45088 CERnE’? 2M
83743 89V PN

ADDRESS:
8780 AVALA AVENUE

MAKATI, METRO MANILA
PHILIPPINES

SRANCH OFFICES;
CESU DAVAO BACOLOO

ILOILO ILISAN
CAQAVAN DE 080

BATA*N ZAMBOANGA
TACLOBAN B*SUIO

DUM*OUETE

The Board of Trustees
Small Enterprises Research and Development

Foundation 0f the Philippines, Inc. (SERDEF)

STATEMENTS 0F SOURCES AND APPLICATIONS 0F FUNDS
FOR THE YEARS ENDED DECEMBER 31, 1987 AND 1986

SOURCES 0F FUNDS

Revenues

Increase in:
Funds in trust
Deferred project fees

Decrease in prepaid expenses

APPLICATIONS 0F FUNDS

Expenditures (net of depreciation)

Increase in:
Cash
Accounts receivable

Net additions to temporary cash investments

Purchase of transportation and office
e qui pine n t

Decrease (increase) in accounts payable and
accrued expenses

8,465,l76 )4,387,O00

8 ,465,jh 4,387 1000

1987
We have examined the balance sheets 0f Small Enterprises Research and

Development Foundation 0f the Philippines, Inc. (SERDEF) (a nonstock,

nonprofit corporation) as at December 31, 1987 and 1986, and the related

statements of operations and fund balances and sources and applications of

funds for the years then ended. Our examinations were made in accordance

with generally accepted auditing standards and, accordingly, included such

tests of the accounting records and such other auditing procedures as we

considered necessary in the circumstances

In our opinion, the financial statements referred to above present

fairly the financial position 0f Small Enterprises Research and

Development Foundation of the Philippines, Inc. (SERDEF) as at

December 31, 1987 and 1986, and the resuits of its operations and the

sources and applications of funds for the years then ended, in conformity

with generally accepted accounting principles applied on a consistent

basis.

1986

)6,399,595 I3,220,755

1,132,648
932,933

300,811
863,750

1,684

4, 125, 140 2,083,435

1,229,563
667,777

1,983,171

878,156
47,260

1,773,153

111,351 139,509

348,174 534,513)

January 26, 1988 See accompanying Notes to Financial Stateinents.



CASH
On hand and in banks — peso
Savings deposit — US dollars
USAID grant (Note 2)

TEMPORARY CASH INVESTMENTS (Note 3)

ACCOUNTS RECEIVABLE

TRANSPORTATION AND OFFICE EQUIPMENT —

Net of Accumulated Depreciation of
456,l59 in 1987 and P385,359
in 1986 (Note 4)

FUNDS IN TRUST

DEFERRED PROJECT FEES

FUND BALANCES
General Fund
Incent ive Fund
Research and Other Special Funds (Note 5)
Endowment Fund
JGS Entrepreneurship Development Fund

1,l69,468
175,092
931,167

9,397,32O

1,635,368

15,476,258

502,720

858,339
1,009,311

795,109
620,922
150,000

3,433,681

9,397,32O 5,476,258

BALANCE SHEETS
DECEMBER 31, 1987 AND 1986

A S S E T S

1987 1986

279,609
294,798
471,757

5,889,047 3,905,876

986,927 319, 150

245,619 205,068

LIABILITIES AND FUND BALANCES

ACCOUNTS PAYABLE AND ACCRUED EXPENSES 327,933 1 676,107

1,796,683 863,750

2,702,890
1,075,933

971,097
714,749
172,667

5,637,336

See accompanying Notes to Financial Statements. SMALL ENTERPRISES RESEARCH & DEVELOPMENT FOUNDATION
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1

B yearend 1987,
there was enough hard
evidence to show that
things are looking up
at last for this country
and people. GNP, the
yardstick of total eco
nomic activity — posted
a 5.05 per cent growth.
This performance is more
than one per cent short
of the targetted 6.5 per
cent but s nevertheless
still significant and re
assuring compared to the
less than one per cent
growth recorded in 1986.

To a large extent, the
favorable shift in the
wind has been spurred
by a surge in industrial
performance. The indus-
trial sector recorded a
7.9 per cent gain —quite
impressive considering
that industry declined by
2.7 per cent last year.
Among the biggest gain-
ers are consumer firms
which experienced
growth rates of f rom 20
to 60 per cent. President
Corazon Aquino has
also rightfully attributed
much of this increase to
the vigor and vitality of
the small and medium
business sector.

1987 was a year which
saw the Countryside Eco
nomic Development Pro-
gram (CEDP) continue
pump-priming the rural
economy by more than
P10 billion and politi
cians putting in more

funds in election spend
ing. The government
moved swiftly and 1m-
pressively in terms of dis
mantling monopolies, re
moving price controls,
laying import liberaliza
tion fully in place and
starting to implement the
agrarian reform program
even as Congress still de
bates on the issue. Ano
ther salutary move by
government was earrnark
ing P4 billion in massive
low-cost housing.

lnvestments began to
corne in, although not in
the magnitude hoped for,
as business begin to see
the abatement of labor
unrest in some sectors,
the doser government
private sector interface
in policy and program
setting and the promul
gation of an Omnibus
lnvestment Code which,
for the first time, expli
citly considers the pro
motion of small and
medium business as an
important if not priority
con cern.

0f special significance
to small businessmen was
the creation of a Council
on Micro, Cottage, Small
and Medium Industries
expected to give impetus
tothe “small is beautiful”
movement. The “Tulong
sa Tao” program and the
work being done by the
regional Peoples Econo
mic Cou ncils underscored

the complementarity be
tween the government
and private-sector efforts
in rural enterprise devel
oprnent. At the same
time, the Industrial Gua
rantee and Loan Fund
continued to provide
liberalized credit to
small-enterprise bor
rowe rs.

Overall, it may be said
that the year ended with
the country’s entrepre
neurs facing the biggest
and most exciting chal.
lenges ever, Poised for a
strong recovery, the
nation looks to the coun
try’s business people —

their creativity, risktak
ing and energy — for the
creation of a vigorous
and progressive society.

Small-scale entrepre
neurs, in particular, are
reminded that recovery
will flot corne from some
master stroke but that it
takes human effort to
achieve recovery. In
other words, it is they —

the entrepreneurs — who
can make things happen.

Today, more than
ever, small entrepreneurs
should be able to com
pete on the basis of effi
ciency. They should be
on the lookout for new
and appropriate techno
logies that will offer op
portunities to upgrade
productivity. They
should watch out for
opportunities for joint

MESSAGE FROM
THE DIRECTOR

ventures that would ex
pand their technological
and financial dimensions
and scan the horizons for
new markets and ways of
recycling waste products
and making use of mdi
genous materials.

The UP ISSI con
tinues to stand alongside
the small entrepreneur as
t has done in the past 22

years. The UP ISSI shall
go on promoting new
small business creation
and helping existing small
enterprises survive and
grow and realize their
vast potentials to contri
bute to nation building.
The UP lSSl shall like
wise remain to be at the
forefront of developing
and training small-enter
prise development work
ers — trainers, con
sultants, extension work
ers, information off icers
— who would be in a
position to help the small
business community help
itself. More importantly,
the UP ISSI shall con
tinue to make significant
researches which the na
tional policymakers have
used in the recent years
as their information base.

— Melito S. Salazar, Jr.
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BRIEF HISTORY
AND GOALS

In the early sixties, the
UNESCO Research Cen
tre in Calcutta, India con
ducted a survey on small
enterprises in the Philip
pines. The study probed
deep into the difficulties
encountered by small
businessmen which, by
their sheer number, form
ed the backbone of the
country’s economy. The
survey proved to be an
eye-opener, bringing to
light the potential con
tributions of small entre
preneurs which could
only be realized if they
cou Id be helped to over
corne their size-reiated
problems. This led to the
forging cf a bilateral
agreement in March 1966

between the gcvernrnents
of the Philippines and the
Netherlands to establish
a small-enterprise train
ing research and exten
sion organization as a
special project of the
University of the Philip
pi nes.

In 1969, Congress
passed RA 6041 making
the Institute a permanent
unit of the University.

As a pioneer institu
tion, the Institute tackied
the uphiil task of trying
to influence national
poiicy to favor the small
enterprise sector and
focus public attention
to the promise in small
scale entrepreneurship.
By the early seventies,

these efforts seemed ta
have gained ground as
small industries made t,
for the first time to the
National Develcpment
Plan (FY 1972-76) as an
important strategy for
economic growth.

Thereafter, the “small
s beautiful” campaign
begun by the Institute
grew into a pervasive na
tional movement, with
a number of government
agencies being mobilized
to promote and assist
smalt enterprises. Most
notably, the then Depart
ment of lndustry or
ganized a Bureau of
Small and Medium Indus
tries (BSM1) which in
turn fielded smali busi
ness assistance off icers in
ail cf the country’s
twelve regions. By the
mid-seventies, private in
dustry had joined the
small industry bandwa
gon. lndustry and trade
chambers, private volun
tary organizations and
civic associations came
forward to take initia
tives in the areas cf enter-
prise financing, training,
subcontracting and trans
fer of technology.

Inevitably, new small
industry assistance pro-
grams proliferated. This
was true both in the
government and the pri
vate sectors. As more and
more skilied develcpment
manpower was required
to implement and man
age these programs, more
compelling demands were
made on the training ca
pabilities of the UP lSSl.
Soon, the Institute
placed its greater efforts
on the training of mdi
viduals who would in

turn heip small business
people — trainers, exten
sion off icers, regional
development workers, in
formation off icers, credit
off icers, etc. Training
these so-called “agents cf
change” was expected to
generate a multiplier ef
fect to accelerate smali
enterprise development.

The economic crisis cf
the mid-eighties caused
a number cf big compa
nies to fold up and lay
off scores cf employees,
mncluding executives. The
crisis situation called at
tention to the built-in
superiority cf small busi
nesses te operate in less
than predictable situa-
tic ns.

In response to the
crisis, the UP ISSI intro
duced inncvaticns in its
entrepreneurship devel
cpment programs by de
signing special packages
for displaced executives,
engineers and technical
personnel cf big com
panies so that these weIl
trained and experienced
individuals could invest
their talents and re
sources in putting up
and running their own
“show.” The Institute
spearheaded with the
Philippine Association cf
Colleges and Schools cf
Business (PACSB) the
integration cf entrepreneurship

and small
business management in
the business curriculum.
Other new markets reach
ed were returning con-
tract workers and their
dependents, “balikba
yans,” micro-entrepre
neurs in the rural cern
munity and the ycuth,
among others. The Insti

tute aise acceierated its
research activities to in
crease the knowledge
base cf the sector parti
cularly for the purpose cf
fcrmulating government
response ta entrepreneur
ial needs.

Today, it is clear that
the UP ISSI has built up
its capabiiity flot only as
a national but also as a
regional training institute
for smali industry devel
cpment in Asia and the
Pacific. Its mission in
ciudes a strcng thrust for
mcdernizing the smali
scale industries which it
seeks to help become
more prcductive and
responsive te the chal
lenges set by. the times.

These twc thrusts, re
gionalization, and small
industry modernization,
wilI carry it forward as
it aims ta be a significant
partner in the total
development cf the
Philippines.

Goals

The U.P. Institute for
SmaIl-Scale Industries is
committed to contribute
to small enterprise pro
motion and development
through the principal
strategies cf training, re
search, extension and in
formation. This report
presents what it has ac
ccrnplished in 1987 in
pursuit cf these goals.

r - I
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REVIEW 0F
ACCOMPLISHMENTS

I

I

SUMMARY

In une with the entre
prenéuriai spirit which it
tries to promote, the
Institute for Small-Scale
Industries moved in 1987
to introduce new and
innovative programs,
piiot experimental pro
jects, explore new mar
kets and mobilize to the
full its resources and faci
lit ies.

Training was easily the
most dominant activity
during the year. Training
efforts paid attention as
much to the needs of en-

trepreneurs and would-be
entrepreneurs as to the
requirements of small en
terprise development
workers — the so-calied
“agents of change” ex
pected to hasten devel
opment. Notably, the
lnstitute served a good
cross-section of the small
enterprise sector. Private
voluntary organizations
out-of-school youth, the
rural sector, government
organizations local goy
ernments, the academe,
student organizations, in
dustry chambers and
groups, rural women, de-

pressed communities, in
ternational development
organizations, church
affiliated groups — ail
these came in either as
training program colla
borators or program be
neficiaries. As a conse
quence, the Institute was
abie to train an unpre
cedented number of peo
pIe in a record number
of entrepreneurship and
entrepreneurship devel
opment programs.

In industrial extension,
the principal activity was
the Micro Enterprise 0ev-
elopment Program which

extended a package of
financing, training, tech
nology and management
consuitancy services to
rural micro businessmen
through accredited pri
vate voluntary organiza
tions. A pilot project sup
ported by the US Agency
for international Devel
opment (USAID) and the
Smaii Enterprises Re
search and Deveiopment
Foundation (SERDEF),
the MEDP seeks not only
to assist the micro-enter-
prise sector but aiso to
upgrade the capability of
the coliaborating PVOs

to assist their smali enter-
prise beneticiaries. Ano
ther major extension pro
ject s the Economic Pro
ductivity Program impie
mented for the Christian
Children’s Fund seeking
to promote income-gene
rating projects in selected
marginal areas in North
ern Luzon. At the same
time, the extension staff
continued to service
waik-in clients in a varie
ty of probiem areas, no
tably sources of financ
ing and project feasibiiity
study preparation.

Research activties

probed into the technolo
gy transfer process from
a large to a smali firm in
the eiectrical appiiance
industry and the pros
pects and probiems of
small-scale forest-based
processing enterprises.
The latter is a muiti
country study in the
ASEAN region.

industrial information
took the form of techni
cal inquiry and publica
tion services. Published
during the year was a
quarterly smail business
magazine, a quarteriy
newsletter for micro en-

trepreneurs, a textbook
on entrepreneurship and
a guidebook on poten
tiaily viable smaii enter-
prises in the country.

The Institute aiso play
ed host to an interna
tional gathering of smail
business people eariy in
the year and an assem
biy of coco-based entre
preneurs and develop
ment workers by year
end.

Finaily, the year was
marked by initiatives to
align the institute’s pro-
grams more closeiy with
the University’s academic

objectives. A graduate
program in entrepreneur
ship deveiopment was de
signed during the year
and submitted to the UP
Centrai Administration.
Approval of this program
s expected to lay the

groundwork for the
Institute’s entry into the
mainstream of the Uni
versity’s academic com
munity. Meanwhiie, the
Institute vigorousiy pur
sued a staff deveiopment
program to prepare its
staff flot oniy for more
extension work but also
for formai teaching func
tions.
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Training in 1987 blaz
ed trails, so to speak.
There was a deliberate
effort to design new pro-
grams for specific mar
ket segments, some of
which have heretofore
been unserved.

Private voluntary or
ganizations (PVOs) is one
example of a mar
ket served for the f irst
time. A four-module en
trepreneurship develop
ment workshop, covering
ail aspects of EDP,sought
to upgrade the capabili
ties of PVO staff to assist
the development of in
come-generating projects.
This program pursues the
objective of training
small enterprise develop
ment “catalysts” and is
considered innovative be
cause it s directed this
time not to government
development workers but
to those from non
governmentai organiza
tions (N GOs).

The women’s sector is
another market segment
targetted during the year.
A livelihood development
program for rural women
was held in Capiz in re
cognition of the poten
tial contribution of rural
women to development.

The year was also
marked by vigorous ef
forts to reach out to the
regions. A regional semi
nar series supported by
the SERDEF hied to
various areas in the coun
tryside — Baguio, Butuan,
Pampanga, Pagadian,
Cotabato, Daet, Puerto
Princesa, and Tacloban
City — to promote small
scale entrepreneurship.
Training was designed
according to the priority
needs of the specific
rural business communi
ty, as identified by local
governments, universi
ties or PVOs operating
in the area and cooperat
ing with the Institute in

the conduct of the pro-
gram. For instance, en
trepreneurs in Baguio
wanted a program on the
food processing industry;
the business community
in Pagadian asked for a
seminar on taxation;
while smali businessmen
from Daet expressed a
need for knowhow on
how to export. The Insti
tute sought to deliver
these requirements as
specified.

Another new thrust
was the municipal enter-
prise management pro-
gram. As its name im
plies, this program en
couraged local govern
ments or municipalities
tç engage in profitmaking
projects like slaughter
houses and public mar
kets. The program deli
vers the message that
entrepreneurship is not
oniy for individuals but
also for government and
government organiza
tions.

Two projects — Project
Hanapbuhay and CREED
(Capiz Rural Enterprise
and Entrepreneurship
Development) project —

provided not only train
ing services but a more
integrated package of
assistance, including cre
dit and extension, to
beneficiaries. Project Ha
napbuhay benefitted ur
ban out-of-school youth
in cooperation with
AIESEC Philippines, a
nationwide organization
of business students. On
the other hand, CREED
addressed the needs of
the rural small enterprise
sector.

CREED is considered
experimental in the sense
that t pilotted a new
scheme — adapted from a
western model — for
selecting participants to
entrepreneurship devel
opment programs. If
found effective, the
selection scheme shah be
replicated in other entre
preneurship development
programs (EDPs) of the
Institute and shah be
made available to other
organizations engaged in
EDP.

Training programs in
1987 reached a record
1735 trainees — up by
83.7 per cent from last
year’s performance — in
60 training courses,
workshops, seminars or
appreciation / orientation
programs (in 1986, only
39 programs were held).
In terms of regional re
presentation, the Na
tional Capital Region ac
counted for 54.0 per cent
while the rest of the
participants came from
other regions of the
country, with Region VI
having the next biggest
group (10.5 per cent)
fohlowed by Region IX
(6.7 per cent).

Foreign trainees ac
counted for 199 or 5.1
per cent of the total
participants. The biggest
foreign group was from
Nepal (27.7 per cent of
foreign participants), fol
lowed by groups from
Bangladesh (19.3 per
cent) and Indonesia (18.5
per cent).

The total figures in
clude participation in
two symposia held during

the year. The first was
the First Asia-Pacific
Symposium on Small En
terprise and Entrepre
neurship Development
(ASPAC SEED) heid in
February 25-28 at Hotei
Intercontinental Maniia
jointly organized with
Technonet Asia with sup
port from the USAID
and the ASEAN Commit-
tee on Industry, Minerais
and Energy (COIME).
The symposium tackled
the theme “Making Smahl
Enterprises more Com
petitive through More In
novative Entrepreneur-

ship Development Pro-
grams.”

The second sympo
sium was the Conference
on Coco-Based Agribusi
ness Opportunities or
ganized jointly with the
Smahl Economic Enter-
prises Development
(SEED), Inc. with sup
port from the Friedrich
Ebert Stiftung Philippine
Office. The gathering was
held on November 26 at
the Hotel Interconti
nental Manila. The con
ference focused on the
status, problems and
prospects of the cocon ut-

based industry and new
opportunities in terms of
financing, marketing, hve
hihood opportunities and
development of new pro
ducts, processes and tech
nologies.

The training programs
are catalogued in some
detail on Table 1. (The
hist does not include
training conducted for
beneficiaries of the Micro
Enterprise Development
Project which is present
ed separately on Table
5). Figs. 1 to 5 present
a profile of participants.

ENTREPRENEURSHIP
AND

MANAGEMENT
DEVELOPMENT

I
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On its third year n
1987, the Entrepreneur
ship Development for
Collegiate Education Level
(EDCEL) projeci impIe
mented by the Institute,
the Philippine Associa-
tian of Colleges and
Schools cf Business
(PACSB) and the SER
DEF went full steam
ahead with its curricu
um-testing, teacher’s

training and resource-ma
tenaIs development acti
vit ies.

Pilot-testing of the

new enterpreneurship
enriched curriculum in
five schools of business
which began in 1986
was continued in 1987. A
team from the PACSB
and the UP ISSI started
monitoring the pilot
runs.

Four faculty develop
ment programs were held
on Achievement Motiva
tion Training of Trainers
in 1987. One was held
in Metro Manila while the
rest were held in the
regions: Regions VI (Ba

colod), V (Legaspi) and
VIII (Tacloban). An ad
vanced training cf train-
ers was held n Region VI
(Iloilo).

What was probably the
biggest activity for the
project during the year
was the case-w riting com
panent, for which re
search fellowships were
made available by the
Foundation for Asian
Management Develop
ment (FAMD) and SER
DEF. During the year,
twa case-wniting work

ENTREPRENEURSHIP
DEVELOPMENT

FOR COLLEGIATE
EDUCATION

LEVEL

shops were held: one in
Metro Manila and the
other in bib. Research
fellowship grants were
awarded ta five faculty
members 0f PACSB
memberschools while six
other research proposaIs
were being considered
by the EDCEL project
committee. Meanwhile,
the Institute encouraged
its own staff to supple
ment the case-writing ef
forts. By year end, a total
of f ive new cases were
completed (See Table 2).

*pROPQSAL TO
OFFER GRADUATE
PROGRAM IN ENTRE
PRENEIJRSHIP
DEVELOPMENT

O ne cf the most signi
ficant mayes made Iast
year — one which wiII
have far-reaching effects
on the Institute’s future
was the design of a
Master in Entrepreneurial
Development (MED) pro-
gram which would in ef
fect elevate the Insti
tute’s status from an ex
tension te a degree-grant
ing unit.

The nationale for MED
derives from the premise
that entrepreneurship s a
separate and distinct dis
cipline f rom manage
ment. However, MED re
cognizes that entrepre
neurs must Iearn how ta
manage their business en
terpniseproperly. There
fore, the program has
taken into account the
training requirements for
both disciplines.

The MED s proposed
to be an eight-month,
one-academic year pro
gram, requiring full-time
graduate work and com

prising 36 units.
That the Institute is

prepared ta take on this
academic responsibibity s
affirmed by the presence
cf a staff distinguished
for its specialized train
ing in the discipline and
whose capability has
been deveboped by years
net only cf classroom
teaching but also cf stu
dying and actually help
ing entrepreneurs in the
field. in addition, the
lnstitute has devebcped
and implemented — and
is continually updating —

small business manage
ment and entrepreneur
ship develcpment curri
cula for its various mar
kets.

By year end, a formaI
proposaI has been pre
pared asking for authori
ty from the UP Central
Administration for the
Institute te offer the
MED. As the proposaI
stili awaits approval; the
Institute s pursuing
vigorous staff devebop
ment programs specially
in terms cf graduate de
gree courses in prepara
tion for the academic
work ahead.
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RESEARCH

The research function
supports the I nstitute’s
objective of small enter-
prise promotion and dey
elopment through the
conduct of policy stu
dies, extension-oriented
research, entrepreneur
ship studies, technologi
cal research and training
oriented research. Re
search also provides
essential inputs to train
ing programs in the form
of training needs analysis,
training impact evalua
tion as wel) as training

materials like cases, exer
cises, handouts, etc.

For 1987, four major
research studies were
completed in the f irst
half of the year. The
first, entitled “The Role
of Technology Transfer
in the Electrical Appliance
lndustry in the Philip
pines,” was done with
support from the lnsti
tute of Developing Eco
nomies (IDE) of Tokyo,
Japan. The aim of the
study was to determine
the extent of the transfer
of manufactu ring techno
logy from a large domes
tic firm to its small-firm
subcontractorS.

Another international
organization, the Food
and Agriculture Organiza
tion (FAQ) sponsored a
project called “A Study
on the Growth of Small
Scale Forest-Based Pro
cessing Enterprises in
Four Developing Coun
tries in the ASEAN Re
gion.” This study iden
tified the key factors
contributing to the growth
or decline of forest-based
small-scale processing en
terprises in f ive countries,
including the Philippines,
based on data on produc
tion, investment, employ
ment as well as policies
and regulations affecting

the industry.
A third study comp let

ed was a survey on
“Small-Scale Operations
in the Rural Areas of the
Philippines and their Po
tential for Non-Farm Em
ployment Generation.”
Covering eight regions in
the country, the project
assessed the status and
performance of the
micro, cottage and small
enterprises in the rural
areas in order to deter
mine their significance
and degree of involve
ment in the oeralI non
farm activities of the
nationai economy. The
project is a collaboration

between the lnstitute and
the National Economic
and DevelopmentAuthor
ity (NEDA).

Finally, the “ASEAN
Small and Medium Busi
ness Improvement Prob
lems of Production Man
agement” probed into
efficiency and producti
vity factors affecting the
operations of selected
industries in Greater Ma
nila vis-a-vis firms Iocated
in the provinces. The
study was made in coop
eration with the Institute
of Southeast Asian Stu
dies (ISEAS) of Singa
pore and the USAID.

By yearend, there was
an ongoing study on

“Changes in the Indus-
trial Structure and the
Role of Small and
Medium Industries in the
Philippines. Covering 200
firms, the study focused
on four industry sectors,
namely: garments as a
foreign exchange earner;
wooden furniture as a re
source-based industry;
machinery-parts manu
facturing as support to
large industry; and
leather and footwear as a
job-absorption industry.
The study is also spon
sored by the IDE.

The year 1987 also
witnessed the start of
another IDE-assisted pro
ject. This project tackles
a comprehensive study
on four industry sectors
among small and medium
firms in the Philippines.
By yearend, the study
was nearing completion.

The study is actually the
last of a four-phase, four
year project with the
Japanese organization
started in 1984.

A research team like
wise participated in the
evaluation of the Girl
Scouts of the Philippines’
Scouts Entrepreneurial
Endeavours for Develop
ment (SEED) program.
Initial evaluation showed
that the program was
successful not so much as
a venue for developing
livelihood and entrepre
neurial skills as in provid
ing opportunities for
young women to practice
and internalize desirable
work attitudes and
values.

Table 3 lists down the
research projects under
taken du ring the year and
gives some basic informa
tion about each.
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T he greater industrial
extension effort was
placed on rural micro
enterprise assistance —

through the Micro Enter-
prise Development Pro
ject (MEDP) — and on
assisting depressed com
munities in Northern Lu
zon through the Eco
nomic Productivity Pro-
gram.

The MEDP is an in
tegrated micro-enterprise
assistance project impIe
mented in cooperation
with SERDEF, Inc. and
the USAID.As an experi
mental project, t initially
assists beneficiaries en
gaged in the priority
industries of agribusiness
and food processing in

Regions III and IV.
As its name implies,

MEDP is a program for
the “micros,” the small
est of the smali business
people. The program in
tegrates credit assistance
with skills training, man
agement and entrepre
neurship development
and the extension of ap
propriate and cost-effec
tive technologies.

Now on its second
year, the program re
ceived f rom USAID an
increased grant fund
from P3.4 million to
P4.8 million to accom
modate the expanded
work of IN-HAND, a
subgrantee of SERDEF.

By the end of the

year, the MEDP has lent
a total of P256,905 to
ten clients through three
PVO-intermediaries: the
Laguna Red Cross; the
Rotary Club of Morong
Foundation; and the An
geles University Founda
tion’s lnstitute for Small
Business and Coopera
tives. Other PVOs which
the MEDP worked with
were: SIKAP, Inc. of
Tala, Rizal; Lingap Pang
kabataan, Inc. and Solid
arity Foundation of Ro
sario, Cavite.

Nevertheless, the ban
figures do flot look im
pressive and do flot begin
to teli the story of ail
the other services and
assistance performed to
help the smaIi enterprise
emerge and stay viable.
For example, in Morong,
Rizal, four technical
training programs were
conducted for the target
beneficiaries of the Rota
ry Club Foundation on
the following livelihood
projects: flata de coco
production, cattle fatten
ing, cucumber produc
tion and orchid raising.

The MEDP assistance
s extended not directly

to the smail business
community but rather
through private vobuntary
organizations operating in
the communiies — peo
pie who understand bet
ter the needs of bene
ficiaries and who enjoy

their trust and confi
dence, In order to up
grade the capabilities of
these PVOs in assisting
micro entrepreeneurs, the
Institute abso conducted
training for their staff
in such areas as project
monitoring and evabua
tion. (Table 5 catabogs
thetraining programs con
ducted by the MEDP
during the year.)

In a sense, therefore,
the MEDP seeks not onIy
to promote micro entre
preneurship but also to
strengthen institutional
capabilities in micro en
terprise devebopment.

On the other hand, the
Economic Productivity
Program impbemented for
the Christian Children’s
Fund, Inc. aims to pro
mote income-generating
projects and economic
productivity programs
for economicably-depress
ed communities in select
ed areas in Northern Lu
zon.

Specifically, the Insti
tute undertook last year
soc io-econom ic surveys
of ail the beneficiary
communities; business
diagnosis of existing in
come-generating projects;
and investment profiles
of five potentiabiy viable
small business projects.
For the following years,
the I nstitute wi il assist
beneficiaries in setting
up and running the

The Institute under
takes these activities in
collaboration with CCF’s
project ffiiiates like the
Sampaguita Family Hebp

Apart from these two
major extension projects,
the institute continued
to render extension serv
ices to entrepreneurs on a

walk-in basis. During the
year, a total of 56 such
clients were served, most
of whom come from
Metro Maniba. The bulk
of assistance given had to
do with the folbowing
subject areas: source of
financing; business plan
ning; identification of
business opportunities;
sources of assistance; pre
paration of project feasi
biiity study; and various
types of technicai prob
lems.

INDUSTRIAL
EXTENSION

various income-generat
ing projects identified,
monitoring the projects
and rendering technicai
and managerial advice,
whenever necessary. A
one-week entrepreneur
ship development pro-
gram shah abso be held
for project beneficiaries.

er Project in Urdaneta,
Pangasinan; Faith Social
Services Center in Ro
sario, La Union; Fahan
Integrated Rehabibitation
Services in San Fernando,
La Union, and Our Lady
of Lourdes Famiby Heip
er Project (OLLFHR) in
itogon, Benguet.
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INDUSTRIAL
INFORMATION

During the year under
review, the institute’s in
dustrial information staff
continued to serve its
two category of publics:
external and internai.

The external users are
the smail business com
munity on the one hand
and on the other the
community of trainers,
educators, consultants
and other individuais and
organizations who make
it a business to help small
businessmen. The in-

16

tute’s own staff and
participants in its various
training programs.

I ndustrial information
activities were pursued
with an eye to the needs
of these publics.

Pubiished during the
year were quarterly issues
of Small Business Entre
prenews, a quarterly mag
azine for small business
men, with support from
Technonet Asia and
SERDEF. The issues
tackled such themes as
“making small enterpri
ses more competitive,”
“business recovery (this
time is it for real? “ and
“intensive care for small

and medium enterprises.”
Another quarterly, the

Kabuhayan, News was
published. Kabuhayan
focused on the activities
of the Micro Enterprise
Development Project and
sought to provide tech
nical information for its
beneficiaries engaged in
food processing and agri
business.

A new periodical, the
SERDEF Update is e
quarterly newsletter on
the programs, projects
and beneficiaries of the
SmaIl Enterprise Research
and Development Fou n-
dation (SERDEF) with
which the Institute is
closely affiiiated.

Two books were
launched during the year.
The first was the Intro
duction to Entrepreneur
ship, a publication ad
dressed to the entrepre
neurship-oriented youth.
lntended to be a text
book in college-level
entrepreneurship sub
jects, Introduction s a
primer on the behavioral
characteristics and busi
ness skills required for
successful entrepreneur
ship. The book was pub
lished under the EDCEL
project of the Institute,
the PACSB and SERDEF.

The otherbook launch
ed was the Potentially
Viable Small Enterprises

which catalogues small
business projects — iden
tified according to re
source endowments and
market potentials —

which may prof itably be
set up in each of the
country’s provinces. This
was seen as the Institute’s
contribution to small
enterprise promotion in
the rural areas.

Other materials pub
lished during the year
were: Mirrors (annual re
port) 1986; Cornicle
(ISSI house organ);
Glazes and Decorations, a
guide for ceramic practi
tioners; and briefers on
ISSI researchers which
were disseminated to
members of the new
Philippine Congress as
well as other government
and private organizations.

Most Institute publica
tions were sold at nom i
nal rates to walk-in
clients, through training
programs and, more ag
gressively, through booths
set up et book fairs,
industry conventions and
other ndustry gatherings.
During the year, the
Institute sold a total of
P109,015 worth of publi
cations.

Technical inquiry serv
ices continued to reach
out to srnall entrepre
neurs needing solutions
to technicai, marketing
and other problems. A
total of 120 inquiries
were answered, rnostly
by mail. lnquiries corne
flot only locally but also
from abroad. The most
frequent subject of in
quiry were: appropriate
technology, banana pro
cessing, earthworm rais
ing and f ish processing.

j

As in previous years,
the lnstitute’s Resource
Materials and Document
ation Center served both
internai and externai
users — this year total
mg New acquisi
tions in its collection

are 1441 books, mono
graphs and periodicais. A
bimonthiy Annotated
List of RMD NewAcqui
sitions was distributed
to the staff and other
organizations linked with
the Institute in informa-

tion-sharing arrangements.
Likewise, an Annotated
Bibliography of ISSI Re
searches was prepared as
an input to the biblio
graphy project of the UP
Management Education
Council

ternal users are the Insti



E xternal linkages are
forged with a view to
promoting collaborative
undertakings; fostering
sharing of information,
staff and other resources;
sourcing of funds for
priority projects; and
cultivating markets for
the lnstitute’s vari6us
programs. Thus, the Insti
tute has, through the
years, developed a net
work of local, foreignand
international organiza
tions with which t links
in many of its projects
and activities.

From among the goy
ernment sector, the ISSI
actively worked in 1987
with the Department of
Trade and lndustry,
Department of Foreign

Affairs, Department of
Local Governments, Na
tional Economic and
Development Authority,
Department of Science
and Technology, Na
tional Manpower and
Youth Council, Industrial
Guarantee and Loan
Fund and the Depart
ment of Agriculture.
Among non-government
organizations, the most
prominent linkages are
with the Philippine As
sociation of Colleges and
Schools of Business, the
Philippine Chamber of
Commerce and Industry
(of which the lnstitute
Director was co-chairman
of the Committee for
Cottage, SmaIl and Me
dium Enterprises); the
Financial Executives
(FINEX) Foundation;
the Philippine council of
Management (in which
the Associate Director
was a board member);
the Personnel Manage
ment Association of the
Philippines (PMAP); and
the Girl Scouts of the
Philippines (which gave a
plaque of recognition to

the Institute for assisting
in the evaluation of its
Scouts Entrepreneurial
Endeavours for Develop
ment or SEED project
and a special individual
award to EDCEL Project
Manager Paz H. Diaz
for conceptualizing the
infrastructure of the pro
ject). The families of
Don Vicente Madrigal
and Jose Sanvictores,
both pioneer entrepre
neurs of the country,
are also among the
lnstitute’s strong sup
porters.

Among international
organizations, the chief
partners of the Institute

f remained to be Techno
net Asia, the [nstitute of
Developing Economies
(IDE) of Japan, the Insti
tute of Southeast Asian
Studies (ISEAS) of Singa
pore, the United States
Agency for International
Development (USAID),
the International Labour
Organization and the
Foundation for Asian
Management Develop
ment (FAMD) of Japan.

By year end, the United
Nations Development
Programme (UNDP) and
the United Nations
Industrial Development
Organization (UNIDO)
came forward as colla
borators in a major pro
ject expected to run for
the next 2-1/2 years.
Other foreign and inter
national linkages are
with the Asia Pacific
Center for Technology
Transfer (APCTT) of
Bangalore, India, Fried
rich Ebert Stiftung
Philippine Office and the
Food and Agriculture Or
ganization (FAQ).

Needless to say, the

government of the
Netherlands, which was
responsible for the
foundation and nurturing
of the Institute during
its fledgling years, con
tinued to provide support
to various international
training programs. Like
wise, the Australian goy
ernment, through its em
bassy in Manila, came in
as source of fund for the
Project Hanapbuhay and
CREED programs’ exten
sion and credit compo
nent. Another emerging
alliance is with the Kon
rad Adenauer Founda
tion.

EXTERNAL
LINKAGES

The strongest ties were
maintained with the
Small Enterprises Re
search and Development
Foundation (SERDEF),
a private foundation of
prominent members of
the business, government
and edu cation sectors
which the Institute has
been affiliated with since
1976.
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T o promote staff deve
lopment, staff charts out
his own career develop
ment plan. The lnstitute’s
human resource develop
ment office prioritizes
these plans and supports
them accordingly. Where
a commonality of staff
development needs is
identified, in-house pro-
grams are provided when
ever possible.

Among administrative
staff, a similar develop
ment plan was made
available. During the year,
several administrative
staff were provided op

portunities to finish un
dergraduate studies and
vocational and technical
training including com
puter training.

At the same time, the
Institute continued to
send staff to special
training programs locally
andaboard. (See Table 6).

In order to promote
staff development as
well as to strengthen
institutional linkages,
several of the staff atten
ded conferences/work
shops or undertook
special assignments
abroad (see Table 7).

The development of its
staff is always a priority
concern of the Institute.
This is premised on the
philosophy that the qua
lity of its service can only
be good as the quality of
the staff performing the
service. Moreover, as the
lnstitute made a bid in
1987 to begin to offer
formai degree programs
in entrepreneurship and
entrepreneurship devel
opment, staff develop
ment became a more
urgent concern. t was
realized that the Institute
had to upgrade the acade
mic credentials of its
staff to develop from
within an adequate fa
culty.

t is in this context
that the lnstitute set up
an Educational Support
Program to encourage
staff to undertake or
pursue formaI graduate
degree programs. In
1987, three staffmembers
availed themselves of
study privileges under
this scheme. More staff,
however, are taking
graduate studies on their
own.

The Institute in 1987
was manned by a regular
staff complement cf 12
technical, 25 academic
and 32 administrative
staff for a total of 69.
On the other hand, there
were 10 staff employed
by SERDEF on a con
tractual basis, most cf
whom are detailed ta the

I nstitute.
The same “culture” of

job expansion begun in
the past three years
was sustained. Job ex
pansion was also an im
perative of a leaner orga
nization on the one hand
and the rising demands
on the Institute’s capa
bilities, on the other
hand. The management
style encouraged discip
line, productivity and
professionalism in the
organ ization.

Overall efficiency was
upgraded with the im
provement of facilities,
such as the provision of
two new classrooms on
the ground floor and the
installation of a power
generator. Also accom
plished during the year
was the construction of
a spacious car park and
the landscaping of the
I nstitute grounds.

I

HUMAN RESOURCE
DEVELOPMENT

ORGAN IZATION
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The financial picture
of the Institute may be
seen trom the figure at
right.

More than in previous
years, the lnstitute
iapped external sources
of funds to supplement
allocations received from
the National Budget. In
addition to traditional
donors, new ones came
in, expanding considera
bly the lnstitute’s market
and financial base. Sup
port from local govern
ment departments like
wise expanded, notably
from the Department of
Trade and lndustry.

The lnstitute-affiliated
foundation, theSERDEF,
is credited for much of
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the external financial
support the Institute has
enjoyed for the past
many years. This has
enabled the Institute to
implement priority pro
jects which otherwise t
could flot afford te un
dertake.

Ai the same time, the
Institute built up an en
dowment fund from pro
ject savings in previous
years which was placed
in trust with the UP
Foundation for the set
ting up of Staff Develop
ment, Publications, Re
search and Building Main
tenance Funds as welI as
a professorial chair in en
trepreneurship.

M uch as 1987 has been
an unprecedently busy
and challenging year for
the Institute, the next
year promises to be more
exciting and stimulating
and to exact more from
the staff’s capabilities
and resources. Indeed,
1987 ended with the en
try of new and bigger
projects that promise to
overshadow previous re
cords of achievement.

A major project ex
pected te demand much
in terms of staff commit-
ment is a UNIDO-UNDP
supported multi-agency
project called “Develop
ment cf Entrepreneurs
for Cottage, Small and
Medium-Scale Industries”
started in late 1987. The
development objective of
the project s to promote
employment through the
establishment cf cottage,
small and medium-scale
labor-intensive enter-
prises in rural and urban
areas. The Institute will
work with various na
tional institutions and
private voluntary organi
zations in designing and
implementing pilot entre
preneurship development
programs which shall be
replicated in various areas
of the country. The pro-

1988: A FORWARD LOOK

ject wilI give special
attention te entrepre
neurship development
among women in rural
areas and out-of-school
youth.

Another priority goal
is the pursuit cf the
initiatives started in 1987
te transform the Institute
into a degree-granting
unit of the University. In
1987, the Institute ex
pects to make headway
towards this goal.

Extension activities
under the Micro-Enter-
prise Development Pro
ject and the Economic
Productivity Program are
expected to accelerate
in 1988 as more bene
ficiaries avail cf financing
and more potentially via
ble projects identified.

Training shall conti
nually explore new and
bigger markets and offer
innovative programs.

As the nation surges
toward greater economic
growth in 1988 and be
yond, the Institute looks
forward to contributing
more dynamically and
innovatively to small
business creation and the
improvement cf existing
small enterprises.

This is the mission cf
the Institute.
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FINANCE

Allotment Expenditures Balance

I. Personnel Services P3,699,700
II. Maintenance &

Other Operating
Expenses

__________

P2,763,230 P936,470

150,000 150,000

P3,849,700 P2,913,230 P936,470

iL



PROGRAMS

1. Materials Management and
Inventory Control Course
for Mr. Mussa

2. Project Hanapbuhay I
— Entrepreneurial

Motivation Training
— Business Planning

Trainor’s Training

3. EDCEL Training of Trainers
in Manila

4. EDCEL Training ofTrainers
in Negros Occidental

5. EDCEL Case Writing
Workshop in Iloilo

6. lst Project Evaluation
Appraisal and Monitoring
Course (PREAM)

7. Regional Seminar Series
(RSS) Baguio on
Food Processin,

8. Bankers’ Training Course
for GTZ Nepal

9. Supervisory Effectiveness
Program for N. de la Merced
Sons Co., Inc.

10. lst Asia-Pacific
Symposium on Small
Enterprise & Entrepreneurship
Development

11. IAIC Module I: Pneumatics
Electro-Pneumatics Control
Course

12. 2nd DVM Appreciation
Course on Entrepreneurship

13. Regional Seminar Series (RSS)
on How To Export

14. Small Industry Development
Course for Indonesians

15. EDP for NMYC Trainers
& Staff

16. Entrepreneurship Development
Workshop-Seminar (EDWS)
Module 1: Personal Entrepre
neurial Competency Devt.

17. EDWS Module 2: Business
Planning

18. EDWS Module 3: Project
Monitoring Supervision
& Control

SCHEDULES

November 10, 1986-
January 16, 1987

January 6-10

January 12-Feb. 7
June 1-3

January 19-2 1

January 22-25

January 29-3 1

February 5 —

April 1

February 11

February 25-March 27

February 25-March 15

February 25-28

CLIENT

ILO/SERDEF

AIESEC/SERDEF

AIESEC
AJESEC

SERDEF/PACSB

AIESEC/SERDEF/PACSB

SERDEF/PACSB

ADB/KRISHI BANK/
SERDEF

SERDEF

GTZ Nepal/SERDEF

N. dela Merced & Sons!
SERDEF

Technonet Asia

NO. 0F PARTICIPANTS
LOCAL FOREIGN

0 1

26 0

19. 2nd PREAM

20. EDWS Module 4: Trainers
Training

21. Capiz Rural Ente rprise
and Entrepreneurship
Development (CREED)
Program

22. 3lst Manager’s Course

23. RSS Zamboanga on Taxation

24. Curriculum Development
Course for Vocational
Trainers on Entrepreneur
ship Development

25. Entrepreneurial Career
Development Program

26. Productivity Through
Effective Supervision

27. INDEXTRAC for Bangladesh

28. Project Evaluation and
Supervision Course

April 20-June 20

April27-May8

May 1-
,April3O

29. Smafl Business Consultancy
Course (SBCC) for DTI Batch No. 1

30. Project Hanapbuhay II
33.1 EDP for Batch No. 1
33.2 EDP for Batch No. 2

31. IAIC Module 3

32. Project Study Preparation
Course

33. Marketing Plan Preparation
Course

34. l7th Management Consultancy
Course

35. RSS Butuan on Agribusiness
RSS Pagadian on Agribusiness
RSS Pampanga on Agribusiness

36. Project Evaluation Course
for Bangladeshis

37. 3rdDVM-ACE

38. Technical Report Writing
Workshop

39. 32nd Managers Course

40. IAIC Module I

41. INDEXTRAÇ for B. Aluko

42. Rural Marketing Seminar

August 10—
September 5
August 17—
September 13

April 28-July 31

April 28

May 7-July 3

May 15-June 20

May 19-June 3

June l-July 17

June 1-June 9

November 9-14
December 14-19

June 22-July 10

July8-September 4

July l0-August 15

July 1 4-December 17

July 17
July 21
July22

July 20-August 4

July 31 -August 1

August 10-September 1

SERDEF

SERDEF

Asian Exponent/
SERDEF

SERDEF

SERDEF

ILO Bangkok/SERDEF
Plastic Group of Cos./ 115
Depth of Trade & Industry’

Netherlands Gov’t

SERDEF
SERDEF
SERDEF

ILO Bangkok!
SERDEF

Madrigal-Vasquez 33
Family

Livestock Dey. Council/ 25
SERDEF

SERDEF

SERDEF

Technonet/UNIDO/
SERDEF

25 0
31 0

Table 1
ENTREPRENEURSHIP AND MANAGEMENT DEVELOPMENT PROGRAMS

1987

ADB/KRISHI BANK/SERDEF O

SERDEF 8

Capiz Dey. Found./SERDEF

8

o

— Young Entrepreneurs
Workshop

— Livelihood Development
Program for Rural Women

E
12

25 0

33 0

21 0

0 5

25 0

0 17

20 0

102 36

12 0

12 0

20 0

0 7

27 0

8 0

July 15-Sept. 18 DTI

March 2-20

March 20-22

March 29

April 2-14

April 2-May 2

April 3-5

April 6-14

April 20-24

SERDEF

Madrigal-Vasquez Family

DTI/SERDEF

Mandala Dey. Corp ./SERDEF

NMYC/SERDEF

SERDEF

SERDEF

SERDEF

SERDEF

SERDEF

SERDEF

SERDEF

28 0

44 0

0 1

10 0

15 0

o s
o

27 0

20 0
22 0

42 0

5 1

10 0

18 0

30 0

0 1

0 3
24

23
52
25

O

4 August 3-November 13

August 17-September 4

Aug. 3 1-October 23

r

September 1-October 20 USAID

25
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43. 9th Trainers’ Course on
Entre preneurship Dev’t.

44. Gaming Simulation for
Educators and Trairiers
(GAM SET)

45. SBCC Batch No. 2

46. Comprehensive Course on
Instrumentation and
Process Control

47. SBCCBatchNo.3

48. IAIC: Module 2

49. SBCCBatchNo.4

50. Small Industry Consultancy
Course

September 4-
November 26

September 9-17

September 15
November 22

September 26
October 31

September 29
December 1

October 5.23

October 13
December 15

October 19
November 27

51. RSS Cotabato

52. Seminar on Industrial
Relations Management

53. IAICModule3

54. RSS Puerto Princesa

55. RSS Tacloban City

56. Municipal Enterprise
Management

57. EDCEL Entrepreneurship &
Business Faculty Dey.
Seminar, Baguio City

58. Conference on Coco-Based
Agribusiness Opportunities

59. EDOEL Training ofTrainers,
Tacloban

60. EDCEL Advance Training of
Trainers, Iloio

October 3

November 24.27

November 23
December 11

November 28

December 3

November 24-
December 5

October 22-24

November 26

November 27-30

December 14-15

SERDEF

UPISSI Alumni Assn.
Pampanga Chapter/
SERDEF

SERDEF

SERDEF

SERDEF

Dept. of Local Govts.

PACSB/SERDEF

SEED, INC/Friedrich
Ebert Stiftung/SERDEF

PACSB/SERDEF

PACSB!SERDEF

GRAND TOTAL

73 0

48 0

34 0

19 0

23 0

41 0

36 0

108 o

25 0

22 0

1616 119

26 27

Netherlands Gov’t

SERDEF

Dept. of Trade &
Industry/SERDEF

SERDEF

Dept. ofTrade &
Industry/SERDEF

SERDEF

Dept. ofTrade &
Industry

UNIDO-Ministry of
Foreign Affairs

3 9

15 0

27 0

58 0

27 0

27 0

27 0

8 13

I II
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Fig. 2
ENTREPRENEURSHIP AND MANAGEMENT DEVELOPMENT PROGRAMS

PARTICIPANTS’ PROFILE
By Occupation

Others (5.0%)
-. Students (0.9%)

Potential entrepreneurs (9.3%)

Bankers (1.8%)

Gov’t Ext. Worker, Trainers, etc. I

Private Employees (35.3%)

Existing entrepreneurs (5)

Educators (12.6%)

PVOs (3.4%)
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Table 2
RESEARCH/CASE STUDIES COMPLETED IN 1987

(EDCEL PROJECT)

Title/Topic Writer School Sponsor

1. “The Practicum Program for Pablito Budoy Manuel S.Enverga FAMD
Business Students of the University Foundation
College of Business
Administration of Enverga
University: An Evaluation”

2. “Soft-Cheese Making in Cavite” Revelino Garcia San Sebastian FAMD
College Recoletos,
Cavite City

3. “Homecraft Industries Inc.” Arlene E. Liberal UP ISSI SERDEF
Three Cases in: general
management and organization;
production management; and
financial management

4. “Good Food Corner,” A Case on Paz H. Diaz UP ISSI SERDEF
Organization, Management
and Finance

5. “Rural Enterprise Development Arturo O. Mangabat UP ISSI SERDEF
in Palawan,” A case in Rural
Manpower and Strategies for
Rural Enterprise Develop
ment

RESEARCH SIIE COMPLETED
1987

Project Titie Sponsor Inclusive Date

“The Role of Technology Institute of Developing June 1986
Transfer in the Electrical Economies in Japan (IDE)/SERDEF February 1987
in the Philippines”

2. “ASEAN Small and Medium Institute of Southeast September 1986
Business Improvement Problems Asian Studies (ISEAS)/SERDEF March 1987
of Production Management”

3. A Study on the Growth of Food and Agricultural April 1987
SmaJ.1-Scale Forest-Based Organization (FAO)/SERDEF
Processing Enterprises in
Four Developing Countries
in the ASEAN region

4. “A Survey of Small-Scale National Economic and November 1986
Operation in the Rural DevelopmentAuthority March 1988
Areas of thé Philippines (NEDA)/SERDEF
and their Potential for
Non-Farm Employment”

5. GSP SEEDProgram Evaluation Girl Scouts of the September 1986
Philippines (GSP) June 1988
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Loida J. Nario
J aime S. Guanzon
Crispina B. Almonte
Celia R. Pascual
Myrna V. Magbitang
Theodosia T. Vinuya
Corazon A. Cabungcal

Gil Dennis Raposa

Corazon A. Cabungcal

Table 4
LIST 0F BORROWERS AS 0F DECEMBER 31,1987

MICRO ENTERPRISE DEVELOPMENT PROJECT (MEDP)

Name Project Amount PVO

1. Daniel Aimera Poultry J) 10,289.00 Laguna Red Cross

2. Evelyn Bernardino Poultry 36,154.00
— do —

3. Sikap Pasamba Cucumber production 30,299.00 Rotary Club Foundation
of Morong

4. Noemi Lorenzo

5. Roselene San Juan

6. Jose Sevilla, Jr.

7. Mercedes Espiritu

8. Thelma Panganiban

9. Pablo Balunsat

10. Romeo Tolentino

Orchid growing

Orchid growing

Cucumber production

Orchid growing

Orchid growing

Integrated poultry
and piggery

Duck raising

TOTAL

22,600.00

22,600.00

35,963.00

22,600.00

22,600.00

33,800.00

20,000.00

J)256,905.00

—do—

— do —

— do —

— do —

— do —

Angeles University
Foundation

— do —

Loida J. Nario

Table 5
TRAINING PROGRAMS

MEDP

Titie Date PVO No. of Participants

Table 6
STAFF DEVELOPMENT PROGRAMS

1987

Training Course in Measures for Smaller Industry Development, Osaka, Japan,
January 8-March 31

Fourth Convention on Statistics, Philippines Statistical Association Inc. and
NEDA,June 15-16

1b

Workshop on Neuro-Linguistic Programming I & II, Ateneo de Manila Central
Guidance Bureau, June 16-17 and June 29-30

S3 Approach to Managerial Effectiveness, Phil. Council of Management,
June 19-20

Forum on the Omnibus lnvestment Code of 1987, Century Park-Sheraton,
August 7

Workshop on the Development of Micro Enterprises. Phil. Business for Social
Progress, September 2 1-25

National Convention, Phil. Society for Training and Development,
September 17-18

Course on Evaluation of Long-Terni Projects, September 21 — October 2

Computer Application in Social Research, Development Academy of the Phils.,
September 2 1-25

Philippine Management Congress, Philippine Council of Management,
November 19-20

Conference on Coco-Based Agribusiness Opportunities in Small-Scale Industries,
UP ISSI and Small Economic Enterprises Development, Inc., November 26

Open Forum on the VAT System, Philippine Chamber of Commerce and
Industry, December 15

1. Appreciation Course for January Laguna Red Cross 12
Entrepreneurs-Business 19-27 (LRC)
Plan Preparation (ACE-BP)
ACE-BP February Rotary Club Found. 25

10-20 ofMorong, Rizal
(RCF)

2. Project Monitoring, June 19 Marikudo Agro. 4
Evaluation and Control Forestry, Solidarity

Found., Inc. (SF1) and
RCF

3. ACE-BP July 21-27 Angeles University 20
Found. Inst. for
SmaU Business and
Cooperatives (AUF-ISBC)

4. Soap-Making Seminar* June 27-29 Samahang Kapatiran 4
(SIKAP)

5. Soap-Making Seminar* September LRC 3
25-27

6. ACE-BP October Lingap Pangkabataan, Inc. 15
1 5-20 (LPI)

7. ACE-BP November LPI 20
5-12

8. ACE-BP October SF1 5
27-29

Arlene E. Liberal

Lolita F.B. Belandres

Corazon A. Cabungcal

Sonia Tiong-Aquino

Ofelia C. Bravo

Myrna V. Magbitang

32

*In cooperation with the Dept. of Science and Technology.
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TECHNICAL STAFF

1. ACAIN,Virgilioll.
2. ALMONTE, Crispina B.
3. AQUINO, Sonia Tiong
4. BELANDRES, Lolita F. B.
5. BRAVO, Ofelia C.
6. CABUNGCAL, Corazon A.
7. CAPATI,AlbertoP.
8. DIAZ,PazH.
9. ITAO, Arnulfo F.

10. LIBERAL, Arlene E.
11. MACASPAC, Zenaida S.
12. TICSAY, Zeneida O.

ACADEMIC STAFF

1. ABAINZA, Victor C.
2. BALDORIA, Brenda R.
3. BRAVO, Antonio A.
4. BUNGAY,JanetL.
5. CANLAS,LermaL.
6. CO, Myrna R.
7. CRISPINO, Aquiles C.
8. CUBILLAS, Leoncio T., Jr.
9. EMBISAN,NeliaA.

10. ESGUERRA, Merceditas A.
11. ESTEBAN, Clarita O.
12. GUANZON, Jaime S., Jr.
13. GULA,AlfredoP.
14. LOZANO, Leonardo C. P.
15. MAGBITANG, Myrna V.
16. MANGABAT,ArturoO.
17. MILLA, Angelita C.

LIST 0F STAFF
1987

18 MORALES, Cecilia T.
19 NARIO,Loidai.
20 ORDILLAS, Adele J.
21 PASCUAL, Celia T.
22 RAPOSA, Gil Dennis A.
23 RAYMUNDO, Angelita S.
24 DE VEGA, Alexander G.
25 VINUYA, Theodosia T.

ADMINISTRATIVE STAFF

1. ALEGRO, Demetria M.
2. ALMOSARA, Romeo E.
3. ANASTACIO, Romeo C.
4. ANGELES, Romeo F.
5. ANTONIO, Estelita M.
6. BRILLANTES, William
7. CANLAS, Bemabe S., Jr.
8. CANTIMBUHAN, Romulo M.
9. CARIRO, Ambrosio M.

10. CARIRO, Herminigildo F.
11. CINCO, Virginia A.
12. CIPRIANO, Epifania O.
13. CLERIGO, Blesilda A.
14. CRUZ, Adelaida B.
15. CRUZ, Manuel E.
16. DE LA TORRE, LeonisaG.
17. INGRESO, Edgardo F.
18. JAVATE, Adriano E.
19. LABRADOR, Milagros A.
20. LE RIO, Rodolfo L.
21. MAGSALAY, Esther N.
22. MARCIANO, Emerlita O.
23. MARTIRES,Gi1P.
24. MATEO, Eufrocina L.
25. PAYAWAL, Roberto T.
26. PEREZ, Lourdes P.
27. RANADA, Benilda M.
28. RECINTO, Primo M.
29. RIVERA, Victor L.
30. ROJO,SamuelG.
31. S1OCHI,AnitaP.
32. SANTOS, Teresita V.

1

Melito S. Salazar, Jr.
Corazon Cabungcal

Melito S. Salazar, Jr.
Antonio A. Bravo

Myrna R. Co

Melito S. Salazar, Jr.

Zeneida O. Ticsay

Paz H. Diaz

Table 7
INTERNATIONAL MEETINGS!CONSULTANCIES!

SPECIAL ASSIGNMENTS
1987

Workshop on the Joint Research Project on the Role of Technology Transfer in
the Local Content Program of the Phils., Tokyo, Japan, March 9-16 (presented
Phil. paper)

Workshop on ASEAN Small and Medium Business Improvement: Production
Management; and Symposium on ASEAN Small and Medium Business Improve
ment, Bangkok, Thailand, April 12-15 (Presented Phil. study)

Technonet Asia, Singapore, April 22 — May 2 (Assisted in the finalization!
editing of ASPAC SEED report of proceedings)

Executive Committee Meeting, Technonet Asia, Singapore, July 2 1-26

Ad Hoc Working Group Meeting on Small and Medium Business Improvement,
Economic ami Social Commission for Asia and the Pacific and ISEAS,
Singapore, September 3-4

University of the Philippines delegation to the’Peoples Republic of China.
October 20 — November 4

1987 Workshop on Technology Transfer among Developing Countnes and
Study Visit on Information Systems, Seoul, Korea, October 30 — November 13

Approtech Asia VI Council Meeting on Income-Generating Strategies for
Asia NGOs, Bangkok, Thailand, November 18-20 (Served as facilitator and
rapporteur)

CONTRACTUAL (SERDEF-supported)

1. BUNDALIAN, Florentino
2. DAKANAY, Redentor
3. ELIZAN, Elizabeth
4. GADINGAN, Catalina
5. ITAO, Gamaliel
6. JAVATE, Loida
7. PARADERO, Pepito
8. RECIO,Glorja
9. SOLARTE, Luisa

10. TEODORO, Salvador
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ANTHROPOMETRIC DATA 0F INDONESIAN WITH VARIOUS OCCUPATIONS

A.Manuaba, D.P.Sutjana, N.Adiputra

Department of physiology,School of Medicine,
University of Udayana, Denpasar, Bali, Indonesia

Introduction

In carrying out development, indonesia stili has to im-
port science and technology, wich are flot seldom, beside ad
vantages gained until recentiy, creates various impacts or dis
advantages in form of occupationai diseases, accidents, me
ffective and inefficient wor} processes wich course to unpro
ductive work and additional costs. Efforts in minimizing or
omitting these negative impacts have been carried out through
transfer and choice of appropriate technoiogy,wich covers six
basic aspects or criteria, nameiy economic, technic, heaith
/ ergonomics, socio-cuitural, environmentai and energicai pre
servation and conservation. These aspects or criteria must be
viewed and applied holistically and wisely with aim to minimize
or to omit negative impacts. But in practice, such an approach
is unreachable due to various reasons, among others due to
iack of knowiedge and technicai know-how, lack of anthropometric
data of the consumers, lack of coordonation between related
institutions and lack of umbreila legislation and regulation
to be pursuit Facing ail those obstacles and constraints, e
fforts had already being done to f111 in the lackings, among o
thers of having Indonesian anthropometric data This study is
one of those efforts, particularly in regard to the anthropome
tric data of drivers, passengers, industrial workers, goverment
officiais and farmers.

Method.

By using anthropoiometer Super
anthropometric measurements were conducted in nine cities name
ly Meda, Padang, Palembang, Bandung, semarang, yogyakarta, Sura
baya, ujung Pandang and Denpasar. As sampies were drivers of
buses and trucks (ail maie), femaie and maie passengers, govern
ment officiais, industriai workers, and farmers. Items being
measured were seiected based on practicai purposes.

Resuit and discussion.

Resuit are shown in table 1 and 2, wich are grouped due
to similar character. In fact, not au data were presented due
to space limitation. And there is no significant differences
exist betweenthose various occupations. But anyhow, these data
can be used in designing agricultural and industrial machines
and equipments, office meubels and motor cars. By so doing, it
is hoped that more “ fit “ man—task system in conducting develop
ment will be more possible to be attained, wich course to better
working conditions and environments.
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FENALE

Nunter 460 491 459 448 450 400
Age((eyer) 31.92 ± 8.65 32.43 ± 7.94 25.08 ± 6.22 24.98 ± 8.78 30.66 ± 7.30 28.77 ± 7.39
Body weight(kg) 58.36 ± 9.49 55.92 ± 10.05 54.35 ± 6.68 47.10 ± 6.84 56.10 ± 8.09 47.57 ± 7.15
Stature (an) 162.51 ± 5.59 161.86 ± 6.18 162.86 ± 6.43 152.31 ± 6.16 161.84 ± 6.24 152.31 ± 11.10
Slxulder breadth 48.34 ± 5.72 40.65 ± 4.75 40.36 ± 3.32 36.11 ± 6.38 40.27 ± 3.26 36.65 ± 2.51
Forward gripreach 70.31 ± 5.27 70.61 ± 5.84 69.26 ± 3.54 66.38 ± 4.6j 70.61 ± 4.99 65.93 ± 5.67
Side arm reach I 54.35 ± 4.73 ‘ 54.29 ± 4.53 53.51 ± 4.08 53.51 ± 3.79 55.86 ± 7.33 52.27 ± 6.60
Sitting height 84.43 ± 3.89 90.12 ± 13.99 83.43 ± 6.88 78.71 ± 4.61 83.86± 4.84 79.10 ± 3.71
Eye level 73.35 ± 3.89 74.10 ± 5.03 74.35 ± 35 67.78 ± 4.60 73.57 ± 4.19 68.54 ± 3.49
Elbow rest ht 23.09 ± 3.41 22.74 ± 3.10 22.30 ± 2.72 21.56 ± 2.97 23.18 ± 3.35 21.88 ± 3.09
Vertical reach 116.90 ± 5.29 115.75 ± 7.08 116.61 ± 5.98 108.87 ± 5.73 116.02 ± 5.78 107.04 ± 9.49
sitting
Hip breadth 31.64 ± 3.46 32.42 ± 13.02 31.38 ± 3.18 30.72 ± 3.81 32.23 ± 2.83 30.17 ± 4.49
Cnee height 51.16 ± 4.07 50.44 ± 3.15 50.16 ± 3.66 47.40 ± 3.15 50.37 ± 3.04 47.74 ± 2.93
Popliteal height 42.23 ± 2.99 41.32 ± 2.84. 41.60 ± 2.55 39.22 ± 2.72 41.48 ± 2.48 38.99 ± 2.86
Buttock poplit.
length. 44.88 ± 3.45 43.82 ± 4.02 44.78 ± 3.35 43.31 ± 3.48 44.67 ± 3.54 43.89 ± 3.60
&ittock knee
length. 54.36 ± 3.51 53.90 ± 3.72 54.92 ± 4.05 51.50± 3.73 54.20 ± 3.91 52.51 ± 3.51
Buttock finger

length. 81.73 ± 10.78 86.99 ± 8.12 80.55 ± 4.35 82.72 ± 4.64 85.37 ± 11.01 81.85 ± 7.86
Buttock leg
iength. 95.62 ± 6.64 99.52 ± 8.52 94.14 ± 7.87 89.46 ± 7.47 95.46 ± 6.43 90.41 ± 7.81
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Table 2 : ANTHjQv1ErRIC DATA 0F INDDNESIAN WITH VARIOUS OCCUPATION
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z’
(t,

419 420
29.02 ± 7.65 26.07 ± 8.37
53.69 ± 7.45 46.42 ± 6.00

160.97 ± 7.95 151.07 ± 5.38
150.14 ± 6.35 139.33 ± 5.43
134.46 ± 6.36 126.55 ± 6.27
99.07 ± 4.98 92.96 ± 4.67
69.75 ± 4.64 65.44 ± 3.72

193.18 ± 8.39 180.28 ± 7.95
68.81 ± 4.78 65.03 ± 5.01
53.65 ± 4.17 51.26 ± 4.57
82.61 ± 4.75 77.63 ± 3.95
71.92 ± 4.30 , 65.85 ± 3.98
22.22.± 3.26 20.79 ± 2.80
31.36 ± 2.81 30.16 ± 4.14
50.17 ± 3.25 47.03 ± 2.83
41.35 ± 3.15 38.81 ± 2.92

Nurrber
Age (year)
BDdy weight(kg)
Stature (cm)
Eye level Std
Shoulder height
Elbow height
Grip height
Vertical reach height
Foiward grip reach
Side arm reach
Sitting height
Eye level st.
Elbow rest height
Hip breadth
Knee height
plitea1 height

F E M AL E

417 ‘ 450
33.37 ± 10.39 29.53 ± 9.57
50.82 ± 6.72 45.96 ± 6.08

160.39 ± 6.02 149.62 ± 5.56
148.93 ± 6.14 138.05 ± 5.55
133.54 ± 5.96 ‘‘ 124.72 ± 5.34
98.77 ± 5.22 91.46 ± 5.16
69.21 ± 4.42 64.74 ± 4.53

191.14 ± 8.45 177.33 ± 5.23
71.39 ± 9.32 63.41 ± 5.23

‘ 54.49 ± 5.27 49.29 ± 4.36
81.81 ± 4.84 77.16 ± 3.66
70.62 ± 4.69 66.34 ± 3.91
21.15 ± 3.70 21.06 ± 3.61

:.

30.56 ± 2.97 30.23 ± 3.27
.. 49.80 ± 3.42 46.22 ± 3.57

- 41.26 ± 2.95 38.67 ± 2.61
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User-focused Method of Education and Training
for Ergonomies in Developing Countries

Eric Min — y 31ICT Wang and. Houshang :ha1mava
Center for En nomics 0f Deveïopinci CouHtnies; I CEDC)

Departmen ot Huinan Wo.nk Sc jonces , Lui ea Univers tv , Sweden
(May, 1988)

Ahs tract

Relevant education and traininci is one of the key factors
that determines the :uccess ot the technolociy transter. In cor
por.E&t 1011 ot liuman f 3ctor&: into the teclinoloqy and cons ;ideration
al the user characterstcs in a criven envirnnment is 3 J:ey oie—
ment. for opt: imum opera ion . Because of unawarnes s. reciardino the
importance ai erooncwtïcs in the transfer 0f technaloc bath amD11CT

tecllno.Lociy tiansferor anci technoioqy recipient. acquisition of
modem technoic»ay navo caused many adverse eftocts in developinq
countnies (DOs I In ::his paper, ercianomics ed.ucat ion anci train—
mci orohiems were iiivestluatect. Tue “User—tocnsed (UFO) Tt method
anci arocedures for ercfanomics education and tiainino i;ere dis-
cussed n orrler to uromote its applications. it is concluded
that traininu siiouid ( I ho directiv reiated ta tue eruoiioniics
prohiems of t: ho country; ( 2 1 emhasis should h given to s impie
anci practicai salut ions for quic k acliievements and 1 3 ) sflouid
utilize the available huiiian resources and maHacieluent strategy for
short—term goals whiie ontinuous efforts shouid ho qiven ta
other required aspects for the long—term.

I n t r o duc t ± 011

The oimuin utilization ot hurnan resources is shown to he
the most important factor for technology transier in developing
countnies (DOs) . Davis. Bartolucci, and Vaien:ue1a ( 1983 )1 con—
sidered “peoplewareT’ as tlie most critical component for a

successful technology transter proaram and have aroued that no
matter how sophisticated tile technoioey may ho ‘Twithout the in—
volvement of well—qualified personnel, the system hecomes
useiess”. it is a tact that many experts and LlicIhiy trained un—
migrants from various DOs have contributed sicmificantiy toward
deveiopment of advanceci technoïoqy in industniaïized countries
It is well known that ti.ie coonitive ability ot people is flot race
depended. This reveais an stronci evidence tliat the peopie in DOs
are canabie of deveicpincl their indicienous technoiogy aïid trans—
fernincr appropriate technoloqy to their owii countnies if they are
provided with proper ediication and training.

Ergcnomics__and Technoiogy Transfer
Technoiociy transféï- Is independent work that caii ho

done 1w itseif, it must ho supported by manv otiler fac.tors with
which the success of technoiociy transfn can ho expected
(Deraklishani, 19842 and Lasserre, 1982-’ ) . In recent decades, the
experience of tecflnology transfer lias shown some adverse effects

for DOs (Meshkati and Robertson, 1986)4 . Neciligence of local

—



features of work demands and operators capacities, such as body
size differences, physicai work capacity, cognitive compiexity,
population stereotype and environmental conditions of the
recipient country, bas caused rnany problems in safety. health,
human weil—being, and productivity in Des as tlke consequences 0f

inappropriate technology transfer. A misfit at technological
setup and the human workforce resuit not only in high rate ot
accident, illness and dissatisfactians but also in ïow rate of
system utilization, iow quality product and frequent and costly
repair of machinery and equipment (Wisner, 1980)5. According to
the government record of industrial accidents of Taiwan, Ma and
Wang (1983)6 investigated the causes of industtial accidents in
1981. The resuit showed that among 9638 accidnts 65; were re—
lated ta impraper hardware design, 51 were reiated ta poor
software design and some cases were condemned ut hoth causes.
The authors alsa estiinated the ioss o producti.vity, due to dis—
ahiïity and death but not considering other lasses sucli as damage
0f facilities, amounted ta USS 510 million whïch was about 1% of
the GNP cf that year. However, figures up ta 5’; of GNP are even
reported froni some DCs (ILO, 1983)7. These accidents and losses
coulci be easiiy prevented hy the application of ergonomics to
their work if the workers have had enough ergoiioinics and safety
education and trainina. It is obviouslv worthwhile running a
proper ergonoinics educat ion and training prourain, because its
cost is far less than tue lasses cf productivity; moreover, the
positi’e etfects of the program can improve the productivity and
be profitable. A recent publication by Swedisli Emplovers Federa—
tian (SF0, 1987)8 shows that investinent in ergonomics at tactory
leveis is technicalïy ieast difficuit and give highest business
econoinic profitability.

User-fccused” Method and Procedures
The ergonomics education and training was discussed in dit—

ferent levels hy Baloyi (1987) 9. Among them, inaking it a na
tional policy which would be the niost influential issue.
However, it may be more practical and effective ta be9in with
smail-scale ercrononiics education and training program in in
dustries to convince the policy makers of its necessity by show—
ing the actuai benefits.

There is no absolute “best” method or procedures for educa
tion and training but an optimum one must depeiid on the specific
conditions of the country and give emphasis to the development of
cultural skiils (Lasserre, 1982) . This means that in planning an
ergonomics eclucation and training program one must keep the needs
of the “user (the learning group) in mmd. Iii other words, the
prograni must be planned in such a way as to fit: the students’ or
trainees’ needs and their future use. In doincT so, oiie ot the
authors bas conducted a successtui training course in work study
for managers from small-sized plants in Taiwan hy “User—focused
(UFO)” method. The experience gained tram this exercise could he
used ta desiqn and execute successiul ergonomics training program
at vaniaus levels. The method start with a simple survey on the
tacts among maior branches cf industries which may have potential
needs cf applying ergonoinics in their work. From tue resuit cf

—2—
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the survey, tue organizers can have a better understandincr on
specific and practical ergononiic problems direct;ly reiat:ed to the
industries. Based on this information, the followins can be
deteriuined accordingiy.

1. The objective of the program. For whom the prouram is
planneci? Manaaement, engineers, supervisors, or wc)rkers?
2. The qualifications of the participants and instructors.
Wliat basic Lnowiedcie anci experience are required for the par
ticipants aid the instructors in order to ens’ire the ap—
propriateness of the program?
3. The types ot the program. Short course, sEminar, in—plant
traininq, demonstration, group discussion, or participatory ac—
tian learninu?
4. The size ai the class. According ta the types 0f the
praurani. the appropriate size of the ciass cai be ctet.ermined.
5. The teachiiig and practicing materials. What bocks, notes
hanclouts, vdeo and audio materials, aiid cases are available?
What are ta hE’ prepared?
6. QUier relevant items, sucli as the place, tue schedule, the
cost,and tue facilities, etc.

In addition to above considerations, empIia-:es shoiiid aiways
be piaced on practicai, applicable measures. Case studies should
he included jil the training program in which participants would
find opportunities ta use theli’ tlleoret:Lcal kiiowiedge ciained
durina the course for solving practical erganoiui.c problems with
simple solutiuns sa that later in workina lite the participants
are capable ta carry such nieasures itidependently, manifest the
benetits, and promote the applications in their plants. It is
tiot eas7 ta initiate a new program like ergonomi.cs in any plant
without tue full cooperation and involvernent ot the employees.
Theretore, as other participation management strategy —— such as
Total Quality Control (Karyadi, 1987)10 , suggestion Iniprovement
System, Self Management System, etc. -- are stressed, simple er—
gonomics skilis can aiso be integrated with management strategy
as a whole to inaximize tue utilization of the available human
resources and accumulate the achievement cf the short-terni goals
in short period of tue. With minor changes an more general and
theoretical knowledge. this method can also he appiied to univer—
sity education for hest long-term result.

At the Center for Ergononiics of Developing Countries (CEDC),
usina UFO method, we have designed and executed rnany ergonomics
ti ainincr coui ses for vai ious categories af pep I e bnth in several
Dés sii1i aq China, Sri Lanka, etc and in Swedpii In tact, based
on a icent agreement hetween the Swedish Inteinational Develop
ment Authority (SIDA) and the CEDC, the Swedish experts who shall
work on SIDA’ s industrial aid programs in varions DCs would par—
ticipate in a “UFO” training program on ergonomics at CEDC. It
is accepted that Swedïsh consultants witb basic knowiedcie in er—
gonomics would do a better job in DCs. As a resuit, the transfer
0f Swedish technology ta DCs would incorporate ergonomics and
would he more appropriate for the recipient couiitries.

COI1C1US Ion
TEF are many factors iiivolved in a succe.s sful ergonomics
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appi ictioii in t echnoio-iy trans ter, re±evaiit ‘ciucatioii nd train
ing is oniy CliC 0f them. Other factors including ercionomic data,
stanc1.ard&, anc researches are also important aïid sliouid he worked
out. ThE UFCI method may provide a guide in planning effective
ercionomios educ t ion and. traininq procïram to t I t the practical
needs and it should ( I) be ci.irectly related to t he erconoinic
problems of t:he countries; ( 2 ) emphases should he (riven to simple
and prac t ical solutions for quick achieveinents ; anci ( 3 ) should
utjïize the avajlahie huinan resources hy intecration of manage
ment tratecïy iith ercTonouhics shiils
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I INTRODUCTION
As the case in many developing countries, tht existence of
Ergonomies in Indonesia can be regarded as new. Although
aspects of Ergonomies have been partly taught at different

universities, formai education in Ergonomies as a separate
knowledge oniy provided recentiy, a.o. at the I3andung
Institute of Technology. Two departments which provide
Ergonomies courses are Industrial Engineering and Design.

This paper is intended to present the author’s experiences in

the design of Ergonomies and Ergonomies related courses in

Indonesia for different disciplines at different

Universtities.

II. AT DEPARTIIENTS 0F INDUSTRIAL ENGINEERING
Industrial Engineering has been known for its early activities

in the area which later known as Human Engineering or

Ergonomies. Works of F.W. Taylor on the existence of optimal
work load for workers around 1900 and the works of the
Gilbreths on Motion Study are the examples. Even today, in The

U.S. for instance, Industriai Engineers are stiil one of the

biggest consumers of Ergonomies. Inspite these backgrounds,
Ergonomies in Industrial Engineering curriculum in Indonesia
has flot aiways been regarded approprately. The main reason is
on the highly stressed human aspects 0f Ergonomies. In a

developing society like Indonesia, interest is more on high
tech areas especially those related to hardwares. If a high—
tech hardwares are already on hand, It is considered adequate
for everythinq. Another important reason is, as Ergonomies was
in the past, the iack of mathematical sophistication. Regarded
as a part of Human Sciences, Ergonomies does not attract the
Engineers. It should also be mentioned here that the micro
aspect of Ergonomies, e.g. the man—machine systems, is also a
source of negligence. As a discipline, Industrial Engineering
develops more and more to macro world inside and outside
industry in general. Micro systems are seen as traditionai
and, being traditiorial means old days. Aithough flot every
aspects of the mentioned reasons has scientific bases,
Ergonomies has flot always been regarded approrlatley due to
those impressions.
The existence of a group of Faeulty Staffs which consistently
work on Ergonomies and perform research in this field with a
number of significant resuits have made Ergonomies aiways in
motion and aiways at better shapes. The curriculum of 1979 at
ITB has increased two credit hours for the Work Study course
to inciude mainly Ergonomies subjects. Aiso, another credit
hour for practicum which inelude Ergonomies laboratory

AirrnI abtrnct n duplicnted te Conference Secrelre, Department of Physiology, Facehy 0f

University et Udayna, Jnlan P.E3. Sudïrmin Denposar — t3nli, Incfonesin.
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practice for students. The curriculum of 1987 not only
stresses more on the importance of Ergonomics, but also
establihes Industrial Ergonomics as one of the seven
specialisation in ITE’s Industrial Engineering education. This
developrnent seems to have impacts to Industrial Engineering
education at other Universities. Many of them corne to our
Ergonomics Group for a consultation to incorporate Ergonomies
in their curricula according to their needs.

III. AT A DEPARTMENT 0F DESIGN
The author teaches Ergonomies at the Department of Design at
ITB for its Product Design and Interior Design students since
1986. Seems to be the opposite of what is fourni at lE
Departments, design students find Ergonomies too mathematical
namely, when it cornes to statistical treatments for some
Ergonomic aspects and when discussions are on Biomechanical
calculations. The mathematical analysis of man—rnachine
systems are feit as too heavy. The solution to the problem is
to give them basic knowledge with simple mathematical analysis
without loosing its essence and develop ergonomic problems
from the students world of design. This seems fit them pretty
we 11.

IV. AT THE FACULTIES 0F ECONOMICS
When the author was a member of a team to design curriculum
for the Department of Production Management at the Faculty of
Economics at the Institute for Cooperatives Management in
Bandung, the author has to convince other members on the
importance of a Work Design course for their students. Today,
as a resuit, they feel not only compulsary to provide the
course but also already has the intention to establish their
own laboratory. Three years later, 1987, the author was asked
to help design a course named Ergonomies for the Faculty of
Economics of two Surabaya universities. This is mainly due to
the increasing awareness of the importance of indtusrial
efficiency and productivity for national development. However,
following the author’s suggestion, they seem to change the
name to Work Design since it is more appropriate for them.

V. CONCLUSIONS
It is guite interesting to note the difference in the
perception of Ergonomies among different disciplines in
matters and scope, as well as in their needs. It is the
multidiscipline nature and the wide area of Ergonomics’
application bring Ergonomies to such acceptance and
appreciation. It is the challenge of Ergonomlsts to promote
Ergonomics until it is aiways appreciated appropriately.
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A training manual titied Some 10 chechs for VTD work”

was put together by us to provide information on the basic
information for improving working conditions and environ-

ment at VDT workplaces. The manual is also designed as a

kind of checkiist comprising 10 tems ( Table 1 ).
In our training course using the manual, the participants

basically go through the following steps:

1. Receive basic knowledge on VDT work from an instructor.

2. Read and discuss the manual.

3. Visit an actual VDT workplace checking the working

conditions and environment according to 10 items of

the manual.

Actually, however, the 3rd step is not aiways taken

because of difficulty on prepararion of the course.

Then we vi.sited two offices with VDT workstations, whose

operators had received the first and second steps of the

course, to see if the manual was effective 10 them. One

was a medical clinic and another a lawyers’ office.

In the two cases, only part of the empolyces’ work

was done al VDT workstations. Moreover, the management

and labour have concluded the following arrangements:

1) an opportunity to take 15-minute break after 45

minutes’ VI)T work is secured, and 2) VDT work is not

to exceed 3 hours per day. On the other hand, there viere

lotSof probJems on the items of furniture (e.g. desks

and chairs) and the visual and illumination conditions

The introduction of VDT work was not accompanied by

any rcdesign of the offices. It was hard tu change

sitting positions frequently, because the chairs were

not designed to allow the operators freedom of move

ment while seated. They coplained about the size of

the working area, ‘‘ihich was too small

F
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Table 1

SOUE 10 CHECIIS FOR VI) L WORK

1. PuL reslricl;ions on o toLai amoutit of VD1
work ond o moxiniiiiri workinçj Itours pèr diy,
iiicludiiig ovcrtiine.

2. Put restriclions on i speil of VDT work
ond allow operators to take SpoiitenouS
microbreaks as well os o rest period aCier
eacli speil of hie work.

3. Miike use of odjusLable furniture and VDF
eqi I pnien L

4. Improve working envi ronnieut srich as light—
iriq , noise, venti I aL ion etc. in order Lo
olieviate burdens on non al VDT workploces.

5. Thiink ouI some devices Lu mitiimize use oh’
VO r.

6. Decide guidel lites for VDT work regulaLion
b e twc cii .1 o 1)00 r o ri (I ma ii o g emen L oit (J pu L L li cm
10 I)rOCtiCdl lise.

7. 1)on I assi go workers pcc i al ii I ig iii VI) I
w o r k.

8 Improve ontinously itiici ficc programs
belwecn operaLors otic] VDT equipnieni (soft.—
warc) 50 LhaL lite work iii qucsL toit con he
(lotie more eosily.

9 . P r u p o r e e iI tic o L 10 n o n cl ira I ri ing n o L oui y
for VI)T work safely oiid licol LIt but; for Iiow
10 use o VDT syslem. lite edcicatioit ond
training must be cosy Lo uridcrstoiid.

[O.Kcep I t in mmd Litai Lite improvement of
wor k i itg ( ondi LionS and cnvi ronme n L is
first arid o physical examinaiiori for LItt
OI)UO tors is second.

Concerning 1ighting, there seemed to be a iot of

problems in the two offices. The general l.iqhting from

ceiling was inadequate to the VDT work done ( the ceiling

fluorescent tubes were being reflected. ); the characters

on the screens were flot legibie; the anti-glare shields

atttcked to Eue screens did not work well for protection

against troublesome glare. Nevertheless, not; much attent

ion had been devoted to the visual and illumination con

ditions of VI)T workstations. After receiving the course,

they could jiot know how they should take any step to

improve liqhting.



TRAINING IN PRACTICAL ERGONOMICS IMPROVEMENTS

Kazutaka KOGI
Chief, Occupatiorial Safety and Health Branch

International Labour Office
CH-1211 Geneva 22, Switzerland

Introduction

Real improvements in working conditions and the working
environment require awareness, acceptance and abiiity on the part of
both the management and workers. Obviously, reliance on laws,
regulations and standards is flot enough. la secure active
contributions of managers, workers and other key people, it is
essential to train these people.

This is true also for achieving concrete improvements at the
workplace from ergonornics points of view.. While ergonornics needs
to be applied as an integral part of the overall efforts of working
conditions improvement, it is better and more effectively applied by
involving ail those who deal with workplace design and practice
(Sen, 1984). Participation, through training, of ail these people
in applying ergonomics principies is particuiarly important.

In accordance with industrialisation, particularly in
developing countries, application of ergonomics at the workplace
will grow and perhaps accelerate in the near future. It is
necessary to assess existing training methods in this field and
organise effective training programmes so as to have positive
impacts on sound technological development.

Need for enablinjraining

It is well known that ergonomics can be usefully applied ta a
range of industrial and traditional situations. Many concrete
benefits are also reported from developing countries (Kogi and Sen,
1987). There are, however, still gaps in the application of
ergonomics, particularly in developing countries and among srnali
enterprises and underserved sectors. To help these enterprises and
sectors apply appropriate solutions, advice, information and
training are essential about any of the important aspects of working
conditions, safety and health, depending on the needs of each
workpl ace.

Recent experiences through the ILO’s International Programme
for the Improvement of Working Conditions and Environrnent (PIACT) in
developing countries, show that. training is effective when it
focuses on:



(i) a rnulti-disciplinary approach which takes into account
the different aspects of workplace conditions; and

(ii) participatory enabling methods which make use of
practical advice about carrying out immediate solutions.

Thus, it is essential to incorporate ergonomics points of view
in the training process (WHO, 1981). Ergonomics aims at fitting
work equiprnent and methods to people’s capacity, and thus makes it
necessary to pay attention to various aspects of workpi ace
conditions. A multi-disciplinary approach is inherent when we try
to apply ergonomics. By looking at different aspects of work, we
are encouraged to identify a series of potential improvements in
working conditions and performance and to build up a better
understanding of human work. This can lead to many improvements
that can upgrade working conditions and enhance productivity

It is equally important to guide people to actually implerient
ergonomics solutions in real settings. This is possible not only
for engineers, safety and health personnel and other speciaiists but
for ah people concerned. In particular, managers and workers can
be trained to identify potentiai improvements, develop practical
solutions and implement them. In this way, training should enable
people to carry out improvements by seif-heip (Louzine, 1982; Kogi
and Sen, 1987)

Incorporating multi-disciplinary and ergonomic points of view,
enabhing training programmes should be organised at least on two
levels: (j) the training of managers and workers; and (ii) the
training of labour inspectors, safety and health personnel and
others directly concerned with the design and improvement of working
conditions and environment.

Building on local practice

It is interesting that this enabhing training can relatively
easily lead to real improvernents when it is aimed at voluntary
action built on local practice. This importance of local practice
cannot be over-emphasised. The best way to enable people to carry
out improvements at the workplace is to show good, locally available
examples and, giving practical advice, guide them to conduct sirnilar
improvements.

Our experiences within the ILO’s PIACT activities also confirm
the effectiveness of using local examples. The learning-by-doing
programme developed by the ILO proved effective in training managers
and workers of small and medium-sized enterprises (Kogi, 1987; ILO,
1988). It has been successfully conducted in India, Indonesia, the
Philippines, Thailand and Argentina. The aim was to give practical
advice and

I
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enable these en.terprises to carry out improvements by self-help(ILO, 1988). The training programme consisted of a checklistexercise, workshop sessions to discuss good examples from theparticipant enterprises and group work ta carry out improvementsdurinj the programme period. The principles of the trainingapproach thus established are: (1) to build on locaipractice(starting from the real problems of the enterpïHse instead ofpriorities of outsiders); (2) to focus on achievments (goodexamples already available); (3) to link working conditions withother management goals (particularly productivity); (4) ta encourageexchange of experience; (5) to promote worker involvement; and (6)t use learning-by-doing.

In using local examplesin ergonomics-related training, thefoilowing two methods seem especially important:

- to use audio-visual aids for illustrating good, localexamples (sa as ta have an overview of potential
mêasures); and

- to provide solution-oriented guidance, such as by achecklist and action guides (so as ta help identify
priority solutions rather than merely spotting problems).

Slides and video-clips re especially useful in showing good,local examples. A corrective checklist consisting of simple,practical measures applicable in any small enterprise can guide theparticipants in finding their own solutions. Some more hints can begiven by guide nianuals that provide concrete guidance about how toirnJement solutions. In this respect, it is essential to go beyondteaching ergonomics principles. Examples and how-tô-do knowledgeari important.

Among locally available improvements, low-cost solutions areavery effective training tool. In fact, there are many low-cost
in. ovements including a rànge of ergonomics solutions. They offerop wtunities for each enterprise to take immediate action. Since
th y are mostly simple changes in work equipment or practical
an ingements in work procedures, they can give lessons to others
ab. .t how to induce similar, low-cost solutions.

Typical low-cost irnprovements include: better materials
sto age and handiing; simple changes in work-station arrangements;
bel er work organisation and sheduling; improved lighting; safer
WQL procedures; screening of hazards; and inexpensive welfare
fa lities. Most of these improvements apply basic ergonomics
pri ciples in a visible way. For example, materials handiing

Emr’hasis on low-costinjprovements



improves at minimal cost by clearing and marking passage-ways,providing push-carts or using gravity-chute”feeding. Simplework-station changes, such as jigs, fixtures, stable work surfaces,appropriate working height or placing tools and materials in easyreach, can have large benefits

Scope fr ergonomics trainingr

Training can play a key role in applying ergonomics to placeso work. Training programmes should be organised to enable peoplete carry out immediateimprovements applying basic ergonomicprinciples.. Participatory, enabling training can lead to manyconcrete improvements.

• It is essential to use local examples with a focus oniprovements already locally achieved with local materials andskills. Particular attention is drawn to the learning-by-doingpcess using audio-visual aids, checklists and action manuals.Esecially important are simple, low-cost improvements which have al;n’ge potential with respect to materials handiing, work-stationdesign, work organisation and physical environment.

Appropriate and flexible training modules and.materials mustbe de’veloped for use in basic and vocational education and inori-the-job training of key people, managers and workers. Byenabling these people to build on local practice and apply practicalsolutions by self-help action, opportunities can be created toutilise ergonomics widely.
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Ergonoinics in Korea

Nahm Sik Lee

Senior Research Scientist, Ergonomics Center,
Korea Standards Research Institute, Daejon, Korea

Historic Review

Ergonomie way of thinking is one of the very nature of human being. Even in the
ancient Korean tools, we can easily find the effort of ergonornic design. Especially,
Korean pragmatism which prevailed in the last period of Yi-dynasty (1700-1900) shows us
house or castie building standards based on anthropometry.

But, the modem ergonomics was introduced in Korea after the Korean War as a part
of western civilization. From eamly 70’s, work measurement and human factor were
started to be lectured as a major topics in the industrial engineering and industrial
management departmcni. The establishment of the Human Engineering Society of Korea
marked a turning point of the ergonomie history of Korea. In 1988, Ergonomies Center has
opened to gather the nation-wide human factors information.

The Human Engineering Society of Korea

The Society was lormed in 1982 to serve human factors practiomrs and ergonomists
working and studying in Korea. The Society has over 250 members, representing a hroad
spectrum of disciplines, including engineering, industrial design, psychology, physioiogy, V

medicine, sports and home economics (Table 1).

Regular scientific meetings which are held at spring and autumn provide an
opportunity for the presentation and discussion of papers. The Journal of the Human
Engineering

Table 1. The Human Engineering Society of Korea -- 1988

Dr. Kyung S. Park, Prof. of lE, KAIST
250 persons
22 companies and research institutes
10 subcommittees including anthropometry/biomechanics,
safety/industrial hygiene, human reliabili ty, produet
design, and Sports science
Engineering
Indu striai design +++++-t-++

Medicine +++++++

Sports
Psychology +++

Physiology +++

Home economics +++

President
Members
S ustaining mcmbers
Subcommittee

Spectrum

I
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Society of Korea is published twice a year. h contains research papers, technical reports,
short articles, notes, essays, and ergonomic news. The Society welcomes members and
submission of papers from overseas countries.

Education and Rescarch

Most of universities offer the human engineering or ergonomics classes in engineering
or industrial design courses. KAIST, Seoul National University, Korea University, and
POSTECI-I has intensive master and Ph.D. courses related to this field.

New Research Institute -- Ergonomies Center

In 1988, a new Ergonomics Center was established in the Korea Standards Research
Institute which is sirnilar 10 the National Bureau of Standards in U.S. l’ue primary goals of
this cerner are to build a human façtors database which is used for varions industrial
standardization, and 10 develop new ergonornic rnethodologies and testing equipments.

New laboratories -- anthropometry/biornechanics lab, human performance lab,
working environment rescarch lab, and information center will be set up at Ergonomics
Center.

Industries

Korean industries grows fast and they invest much to tue R&1). Areas such as
garment, fabric, furniture, sports shoes and motor industries are greatly interested in
ergonornics/human factors. It will be hoped closed cooperation between industries,
university, and research i ustitutes.

Conclusive Remarks

As reviewed before, ergonomics area is growing fast in Korea. We hope to
contribute to the ergonomics research field in the near future and welcome the international
cooperations in research and developrnent.
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Problem analysis and solution is a natural task for the
executive. For inany companies, it is comp:letely new to use
knowiedge and experience gained directly from workers on
the production une for this purpose. Research into Japa—
nese management concepts has led to the ‘discovery’ of the
Quality (Control) Circles. Their intention is to involve
as many workers from the shop floor level as possible. The

theory behind the introduction of such problem solvng

groups is that problems are best identified and solved

where they develop and by those who are most involved.

EmpiricalResearch of Participatory Approaches

The research was organised in two stages. The first
stage was designed to identify, in companies of more than
800 employees, how many used small group activities and

why. The second stage involved the 247 companies who had
inclicated involvement with small group activities and was
designed to analyze in detail experiences with the
concept.

The resuits of the first stage show that the reasons
for introducing small group activities also incluc3e the

improvemerit of the work and the work place environment.

However, ergonomic aspects play a subordinate role. Where
ergonomic aspects were discussed the topics were
distributed as follows:

— work environment 38,0 %
—— ventilation and climate 37,0
—— light levels and type of lighting 21,7
—— noise 21,7

misc. 19,6
— work place organisation 20,7 %
- work equipment organisation 15,7 %

—— lifting and restraining systems 26,3
—— vacuum cleaning systems 21,1
—— misc. 52,6

— work safety 9,1
— orqanisttion 5,0

work process routine 3,3
—misc. 8,2

Practice shows that smal]. group concepts that involve an
open structure and give individual members a free choice

of subject concentrate initially on ergonomic then’ies.
Later the group moves on to more complex subjects for

Airmail abstract in duplicated to Conference Secretariat, Department of Physiology, Faculty 0f Medicine,

University of Udayana, Jalan P.B. Sudirman Denpasar - Bali, Indonesia.

DEADLINE 0F FULL PAPER, JUNE 1, 1988
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which it is easier for the company to provi.de empirical
evidence of economic success.

Case Studyj “Occupational Safety”

Safety at work is mainiy a management task. Aithough
the responsibility for work safety lies with the cornpany,
German law requires the support of safety at work special—
ists and delegates. Safety deleqates must he appointed in
ail companies with more than 20 employees. They are flot
specialists within the company structure but are in honor—
ary positions and have no special authority in their work—
ing area. Practical experience shows that these delegates
are often invoived in a role conflict: On one hand, with—
out authority, they perform a support function for the
company on the other hand they are therehy effectively
perceived to perforin a control function over their
superiors.

Experience gained by a major chemical company shows
that a Qua].ity Circle approach released an enormous amount
of effort and initiative.

Evaluation

Participation — whether generally in organisal:ion of
work, or specifically in questions of ergonomics — is not
yet wide spread in West Germany. This is putially due to
the managerial perception that the participation of work—
ers in the organization of their own work places involves
increased costs. Problems created by the introduction of
new technology, or forms of organization, can, by includ—
ing the affected in the preparation, be soived and consid—
erable money saved. Participation can reduce barriers to
acceptance and thus increase effective utilization.
Themes, such as improvements in occupationai safety that
currently with traditional procedures show poor results,
can be handied very successfully.

Sources

1> The empirical data is drawn from an incomplete disser
tation, Ackermann, M. — Chair of Industrial Management
and Erqonornics, University of KaiserslauLern
(Prof. Zink)

2) Hilla, M.: “Effizientere Sicherheitsbeauftragten—Orga—
nisation durch neue Konzeption”, in: “Sicherheitsinge—
nieur”, 11/81, p. 18 — 20

3) Zi.nk, K.J.: Mitarbeiterbeteiligung bei betrieblichen
Problemiâsungen unter besonderer Ber(icksichtigung von
Quaiity Circles, in: Potthoff, E. (Pubiisher): RKW—
Handbuch “Fthrungstechnik und Organisation”, Berlin
1985, Kennzahl 2642, p. 1 — 37. (RKW = Rntionaiisie—
rungskuratorium der Deutschen Wirtschaft)



IMPACTS IN OPERATING KEY-PUNCHES AND COMPUTERS IN DENPASAR

A.Manuaba,K.Widana and w.Delun
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Dept.of Physiol.,Sch.Of.Med., university of Udayana and Reg
Inst.of Ind.Hyg.,Occup.Hlth., and safety, Denpasar, Bali, Indo
nes ta.

Introduction

In relation to development of several supermarkets and
department stores in denpasar, key-punch/cash machines were
started being used and operated. Sirnilar cases also happen
in Banks and Universities with their computers with aim to
increase their tasks and services. But in fact, the use of
these modem equipments were flot followed by appropriate step
related to fit the man-task system. This can be seen through
unnatural body posture showed by the operator due to unfit
operator-machine system, inadequate lighting and contrast, in
appropriate micro-climate which might course to unexpected
consequences. 0f course theoritically such a condition will
lower the productivity of workers at the end. To convince that
such unfit man-task system existed, a study was carried out.

Method

Questionnaires were given to operators of key-punch/cash
machines in one Supermarket, of computers in one Bank and one
University, which used already those machines for some time.
Measurements of temperature, humidity, and light intensity
of rooms to be used and relevant anthropometry of particular
body parts of the operators and the furnitures/machines faced
or operated as well were carried out. Meanwhile direct obser
vation was also done at the place during operatiOn.

Result and discussion

A-University

r
B-Supermarket C-Bank

Table 1- Complaints raised by operators

Sample Headache Eyes Neck- Back- Thigh
Shoulder Waist Legs

A.N=4 — 3 4 3 1
B. 6 4 4 5 6 4
C. 7 — 4 4 4 5

17 4 11 13 13 10

23.53% 64.71%76.47% 76.47 58.82%
I-



Table 1 showed eyes strain, neck-shoulder and back-waist
pains as the most highest complaints raised by operetors. It
meant that impacts were really happen among the operators. And
the reasons are flot only be due to operating the machine itself,
but also as the consequence of mixed influences of various fac-
tors existing, for examples inadequate lighting in some of the
work places (30-40 lux), noisy environment (60-75 dB), too cold
room temperature (17°C wet bulb) and unergonomic/unfit relation
ship between the operator and the machine (30.0% of work table
needs improvment). And the type of work organization is also
could be considered as additional causes, as for exampie the
static work/sitting only of supermarket (B)-operators, in compa
rison to other operators which are very mobile.

Table 2- Light intensity, air temperature and humidity

Samie Light Int. Air Temperature Humidity

A 30 — 200 lux 26.5 — 24.0°C 81 — 82 %
B 150 — 1500 24.0 — 22.0 77 — 84
C 30 — 200 21.0 — 17.0 67 — 85

Table 3- Anthropometric data of equipments

Sample Table height Seat height Visuai observation

A 73.2 cm 46 cm bad work-posture
B 86.1 70.2 bad work-posture
C 77.2 47.7 bad work-posture

Headache which is only found among supermarket of operators,
might be due to long monotonous working hours with numerics,
short lunch break (15 - 30 minutes onlyy), and noisy environ
ment. Actually to face those work conditions they could sequen
tialiy exchange the work posture (sitting - standing) while wor
king, but very often the opportunity is flot being used.
Thigh and legs compiains couid be caused by unfit chair-table
system, as for exampies no or inappropriate foot-rest, legs took
over the chair function due to its inadequate size, absent of
back rest, etc. Result of observation strengthening those opini
ons.

With ail those resuits, various improvement steps must be
taken into consideration with aim to minimize or omit the ne
gative impacts which might emerged due to the condition. It Will
be more economical if it can be done at the designing or puchas
ing phase, in which appropriate man-task system must be strongly
and integraliy taken into consideration at that phase.
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ABSTRACT

This study was conducteci by doing observation of the

physical work environment and its activities as a preliminary

ergonomics study.
Mostly the work activities during [P6 filling process are

manualworks such as lifting, sianting, pushing and rolling the

LPG botties, in order to peform their duties safely and

efficient iy.

Medical datas show up only relative small number of

musculoskeletal probiems and sickness absence.

INTRODUCTION

LP6 is one of various (iii & Gas Products made by PERTfMINA

for dornestic as well as for industrial fuel and supplied by using

special botties.

This usage of such particular hotties for the form practicability

and safety.
For this purpose in the country, PERTAMINA possesses f ive

LP6 Filling Plant.
In this paper we would like to present a preliminary

ergonomics study of LP6 f illing process in the largest PERTAMINA

LP6 f illing plant, iocated in Northern sea side of Jakarta, at

Ji. Jampea, Tanjung Priok.
The total member of workers are 91 persons.

Working hours are scheduied into two shifts

from 07.30 — 14.00 and from 14.00 21.00, with 30 minutes

officiai resting time at 11.30 -- 12.00 a.m. and from 18.00 -.

18.30 p.m. for 6 days weekly.

PERTAMINA provided personal devices to the workers such as :

Safety Shoes

- Leather and Cotton t3loves

-- Clothing

rhe capacity of the plant are

-- 20,000 -- 25,000 small botties / day and

-- 1,000 - 1,500 large bottles / day

It means 100 — 125 trucks carryincj small bcittles, and 10 -- 15

trucks carrying large hott les per day.

[P6 FILLING PROCESS

tior k Met hode
Empty LP bot t les are c:arr ied out by trucks trom L.P Aotr,t.s

in ;he city If .P(3 —iI1inq Plant
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There are two types of LPG botties

— Small bottie ( for home fuel ),15 kgs empty weight

- Large bottie ( for industrial fuel ),39 kgs empty weight

The floor of LPG plant was ajusted at the same level with the

height of the truck floor for ergonomic consideration.

The large hotties are moved to the LPG f illing plant hy sianting,

pushing and rolling, whilst small botties are moved by lifting

from trucks to LPG f illing plant, and by using chain conveyor

botties are nioved to LPG f illing machine.
Filling process from LPG f illing machine to LPG botties

are done by cormecting the bottie to the machine with a tube

connector.
Ic takes two minutes to f iii up a large bottie, making 84 kgs /

bottie.
By conveyor and semi automatic system the filling process of

small botties, the workers put on the connecting rod at one side

and at the other side put off.
After filling process, the botties are weighted.

From the f illing machine the botties are transfered to trucks by

the same procedure as earlier.
Physically the work load of these labours can be ciassified as

moderate ( 300 K cal I hour )

L’JORK ENVIRONIIENT

Physical work environment such as temperature, noise,

iighting were observed
Temperature: 27°C WF3GT — 29°C WBGT
Noise : 77 deA — 84 dBA
Light ing : 50 fc - 300 fc

By the above figures it is concluded that physical work

environment is in normal limit, by consideration of ergonomics.

MEDICAL DATA

Morhiclity
PERTAMINA also provides out—patient clinic in Fanjung Priok

located closely to the LPG filling plant.

rotai number of out—patient visits were 7,046 in 1987.

Nurnber of out-patient visits by muscoloskeietal problems

Iow Back Pain 17 0,2%
Joint Pain 44 0,6%
Pain Ail Over 217 3,1%
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Àbsenteeism
Sickness absence due ta musculoskeletal problems in 1987

Case Days Lost
1 2days( 2%)
1 2days( 2%)
2 4days( 4%)

Number of sickness absence in 1987 was 98 days.

DISCUSSION AND CONCLUSION

The physici work environment in this particular plant is in
normal range by consideration of ergonomics aspects.

[P6 filling activities by workers, e.g. lifting, sianting,

pushing, rolling the botties from the trucks ta the filling

machine and vice versa, besides the adjusment of the height of

the f illing plant f bar and the truck f boor is corisidered ta be

the best for the workers as well as for the productivity.

The number of out patient visits by muscoioskeletal problems

In 1987 was 31 %, wihlst the sickness absence was only 4%.

WHO (1985) stated that 2% up to 5% at workers In industrial

countries suffered from muscoloskeletal problems,and the sickness

absence was 15% of total sickness absence.
Finaily it could be concluded that by applying the ergoriomics,

the workers activities in LPG f illing plant Tanjurig Priok Jakarta

can be done safely and efficiently.

REFERENCES

Joint Pain
Pain Ail Over
Total

1. Suma’mur PK (1985) Ergonamics. National Centre aV Industrial

Nigiene and Occupational Health, Department of tlanpower,
Jakarta.

2. Suma’mur PK (1985) The Recommended Ergonomics Standard in

Indonesia. National Centre aV Industrial Higiene and

Occupational Health, [)epartment of Manpower, Indoriesia.

3. Sutarman, The raie of Ergonomics in lndonesia’s National

Development.
4. William N.Rom (1983). Environment and Occupational Nedicine.

5. W.H.O. (1985), Identification and Control of L4ork Related

Diseases, Technical Report Series, 714, 6eneva



‘4$. iz

RURAL E1XN1’IICS IN BALI

A. Manuaba
Dept.of Physiology,Scbool of dicine,

Univ.of Udayana Denpasar-Bali, Indonesia.

Introduction

In cariying out developient ,Bali was being developed through three
rrin econanic sectors,based on Hindu’ s culture, narrely agriculture in bro
ad sense,tourism and smail scale-cottage industries.Since Bali in a sml1
density island, 5,600 krn2 in size with 2,6 million population,in practice
rrost of tbose above activities œcured in the rural areas and covering
a lot of people due to their labour intensive character.In doing so,sci
ence and technology which being used with ail the advantages gained and
disadvantages faced as the consequences ,must rreet the situation. In acoer
dance with the main developTent objective: “to develop rrn as a whole”,
healthy,safety,ccxnfortable and efficient rk conditions and environrrents
must be achieved.To support such a condition,ergonanic approach in execu
ting developient , particularly in transfering and choosing the technology
becorre a mustBasod on this thinking,since 1969,when the First Five Years
DevelopTent Plan was launched, ergonanics was being conducted until recen
tly,in those three sectors. -

Method
Conscious that carrying out new ideas in traditional irnunity needs

sorte prequisites,arnDng others must be in form of easy low cost exanples
of how new ernanics technoiogy can be executed, this rrethod was being
used intensively in various sectors . in addition, the technology which
being used must originally bas the poeple’ s character , /nich neans as a
product of their own conscious and creative thinking.By so doing,it in
hoped that like an ice bail it will keep rolling,and every tirre with sorte
trodifications and inproverents ,but stii having ergonomics character. 0f
course, it must be presented first with prograrrires to buiid awareness , then
understanding and finally consciousness of the probiare and their soluti
on through systematic and continue; non formai education like trainings
and courses and formai one through schools and universities which should
be executed intensively. Depend on participants educational background, so
ma technical and orientation prograrrnes ere aiso included.As targets, be
side the Tripartite,university’ s students ire also actively involved.
With their participation, especiaily the students during their KKN (Stu
dent Wrk Schare) , egenanics application in the rural areas becarre rrore
fiourish.Since KFN wiil invoived 1200 students a year,who wiil stay to
mDnths in the villages,it can be inagined what the resuits are.Of course,
other irethods were being œnducted also,iike an intensive used of TV and
Radio as well as local newspapers .Nonetheiess to say to involve ergeno
niics within several courses conducted by other institutions in and for
the rural areas .And there were sare tiines when ail districts baads and
other important key persons in the viilages,were trained also in ergono
mics.This bas a vexy iniportant neaning,since in a traditional xrrniunity,
the roie of formai and informai leaders are highly relevant due to its
paternalistic society system.

Resuit and discussion

rough ail those activities . sare inprovarents fran ergencxnicai point
of view have been carried out , especiaily in the villages. In regard to
ventilation, cross ventilation through inexpensive ways re encouraged,
while in term of lighting, inprovanents were being done just by using
glass or plastic roof tile to substitute the ordinary ones.



To fit the rk systeit, a support like cusson or other availabie rreans was
being used. If needed foot rest or support was also provided to fit the job.
For safety purposes ,flot seldai safety rrasures were rrde only with a piece
of balrdDoo or wod available at the place.Work path was aiso irrproved by
using ergoncics steps or route,especially for tlxse ..orking in tl river
to excavate sand for building mterials. In rice miils ,sork organization
like flc of ‘sork, safety rreasures, dust, noisy environnent were inproved ac -

cording to available nans at the place. Several villages where the peoples
were ‘orking rrcstly on particular industxy ,re encouraged to becaie ergo
nc-nic villages by starting an ergoncmic financially supported nucleus hxre
industry as example. Frcni this nucieus , the ergonomics concept will keep roi
ling to others in the villages just like an ice ball. Fit to this character
no nore financial support was needed.rough such a rrechanisrn, similar acti
vities re being done to various villages with particular econcxnic activi
ties . Therefore until recently we had already so called “ergoncimics villa
ges” for black smiths in go1drretal and silver,weaving, floor and roof tue
beside for offices, lxtels and factories .And through similar rrechanism
are stiil busy recently with other two netal black smiths villages . But in
doing these t, activities,rk practicaily being taken by thnseives.Now
the whole villages becae exarrples,and we just brought the other villagers
to that place and then see and discuss the probler with their ]x)st. In
siort the notivator job was being taken frcxri us ,and they can talk freely
on their own languages. It is not only Iw ergoncnics was being irrpierented
becarre topic of discussion,but also other related m3tters like rrrketing,
product form,material used,etc . So a bigger ice bail was start rolling. But
of course beside sare succesfui efforts there are also sare unsucces fui
ones,1ike instead of rolling the bail just ntelts.It was due to low priority
has been given by the people to this ergonomics endeavour, in carçare to
other pxograimes .Of course such experiences ere very usefui and fruitfui.
Finally it se that hard wcrks are stili needed to attain better future
in the rural areas.
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Resuits and Discussion

The mean height and weight of the grape farmers were 1.62
± 0.01 m and 61.6 ± 1.5 kg with their mean aged were 23.3
± 0.8 ys.Their heart rate during pruning were measured im—
mediately after 30 minutes and one hour work using “ten
pulse method”.Their heart rate in rest (before pruning)
and the wide areas have been pruned at the arbor also noted.
The resuits are shown in Fig. 1 2..The increase of their
heart rate during pruning after 30 minutes and one hour
work at the first arbor is higher than at the second arbor.
And this differences is statistically significant (p< 0.05).
The mean area of the pruning to indicated their productivity
every 30 minutes are wider at the second arbor compared
with at the first arbor, and statiscally significant with

p 4 0.05.While their production of grape fruits are no
differences in statistically between the grapes growing
on the first arbor and the second arbor.The temperature
under the first arbor was 29.8°C and their humidity was
89.9%.At the second arbor the temperature was 29.6°C and
their hurnidity was 89.8%.

60 min

Fig.1. Heart rate of the

farmers during pruning

Conclus ions
It is concluded that:
1.The 1.80 m high of arbor is more ergonomic than the 2.25. rn
2.The productionof the grape fruits on the two arbôrs

are no significant in differences.
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Application of Ergonornic Principles to the Man-machine
Interface Design for a Medical Ultrasound Scanner
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Introduction

Ultrasound scanners bas becorne
one of the rnost widely used tools for
internai medicinal, obstetricai, and
gynecologicai diagnosis because of its
non-invasive and reai-tirne-dispiaying
characteristics.

Though the main function of the
medicai ultrasound scanner is sirnply
dispiaying the cross-sectional images of
internai organs, but various additional
functions are required to enhance the
image quality and to facilitate the
medical recording and measurements.
As a resuits, control panel is crowded
with lots of keys, and it is not easy for
physicians or radiologists to operate.
As shown in Table 1, ease of operation
is one of the most important factors
which contribute to ilie purchasing
decision [2]. Therefore, man-machine
interface (MMI) design become a
critical issue of medical ultrasound
scanner industries.

This paper deals with the
ergonomic reasoning during the

development of SONOACE-3000
ultrasound scanner. Various
ergonomics principles were considered
and adopted in the keyboard and screen
format redesign.

Table 1. Factors which
contribute to purchasing decisions

5 point scale

Screen resolutionhimage quaiity 4.53
After service/maintainability 4.40
Reliability/durability 4.23
Cost/performance 4.22
Ease of operation 4.10

Application of Ergoiiornic
Principles

SONOACE-3000 is a linear type
scanner which has a unique 8 points
selective focusing, various image
processing functions, and
documentation & measurement
functions.

Keyboard height was
determined based on the 50%tile
Korean male standing elbow height.
Membrane keyboard was adopted to
protect from electrolyte gel.

I
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Keys were arranged and
grouped by the ergonomic principles [1,
3] based on the functional analysis. It
was possible to find out five functional
groups after discussion between
engineers and physicians (Table 2).
Keys were assigned to each functional
group and each group was allocated
based on the frequency of use ride, i.e.
most frequently used group was
positioned at the most convenient
location.

Groups

Table 2. Funcional key groups

Functions

Aiphanumeric group Documentation/
marking

Operations group Frccze/gain control
Display group Display mode

selection
Measurement group Distance/arca

measuremerit
Image processing group Image enhanceinent

Directional and conceptual
compatibility were also considered in
some control keys. To reduce the
operational error, special function keys
were color coded. Key names were
changed to more familiar words like CR
(Carnage Return) to New Line and
Delete to Back.

Character buffer was increased
to 80x25 which gives more information
and legibility. Width-height ratio of
character has become the ratio of 3:5
which is near optimum value [3].

Conclusion and Further Reniarks

Ergonomic considerations give
great help to the marketing of
ultrasound scanners but this is only a

first step of MMI research. Following
researches are going for further
enhancement of MMI of medical
ultrasound scanners:

- Determination of optimum
parameters for positioning devices

- Comparison of fixed and menu
driven function keys

- Quantitative measurement of user
performances
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INTRODUCTION
The qualitative and quantitative determination of poor workpostures creates a basis for adjusting work posture loadtowards the optimum as regards the worker’s health andmusculoskeletal functions. The OWAS—method was developed toobserve and evaluate musculoskeletal stress induced bywork postures at worksites.

DESCRIPTION 0F THE OWAS-METHOD
The system of OWAS-work postures was developed accordingto the experience obtained for the steel industry(Karhu et al. 1977, Karhu et al. 1981, Heinsalmi 1986).The rnost frequent work postures for the back, arme, and legsas well as the weight of loade or the use of force areobserved with the OWAS-rnethod (Figure 1).
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Each of the classified alternatives have theirown number code.

ACTION CATEGORIES 0F THE OWAS-METHOD
The postures and posture combinations were grouped intofour action categories according to their musculoskeletalstress and health hazards estimated by experts. The actioncategory indicates the urgency of corrections needed at work.

OBSERVATION TECHNIQUES
The data about work postures are collected with eplit—secondvisual observations. The postures are identified and classifiedat the very moment when the observer clances at the worker.
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Figure 1. Coding of OWAS-working postures
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The equal interval observation system is recommended
to use in the OWAS-studies. Each observation isrecorded
with a number code manually, or using a data memory unitor portable computer. The observation frequency may be
either 30 s. or 60 s. The accuracy of the observation
technique recommended is sufficient when the
number of observations exceeds 80-100.

RELIABILITY 0F THE OWAS-METHOD
The overall inter-observer reliability of the OWAS-method

was tested to be on the average 0.93, the range
being 0.74-0.99. The lowest one was obtained for work
postures of the back and it was especially difficult
to distinguish between the straight-forward bent and
twisted bent postures

DISCUSSION
The OWAS-method is a practical instrument in the ergonomic

development of existing worksites and work methods by decreasing
harmful postural stress, e.g. in the development
of new worksites, methods, and machines (Vyrynen 1984).
The OWAS-method has been applied for the research purposes
both in scientific and practical occupational safety and
ergonomic studies.

The suitability of different field methode to. observe
musculoekeletal work load has been considered by Kilbom
et al. 1986. According to this review the OWAS-method provides
information on the amount of the most common work postures
in relation to the total working time. The OWAS-method
does not reveal the rhythm of occurence of different
work postures, nor of the duration of static muscle
contraction demanded by a single work posture. It is
also difficuit to distinguish a dynamic muscle contraction
from a static one with the spiit second observations, and
this has been taken into account in the hazard estimate.
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THE WORKLOAD 0F MODERN BARIS DANCE

N.Adiputra, K.Widana, and A.Manuaba.
Dept .or rnly$iology , School cf Medicine,

Univ.of Udayana,Denpasar-Bali,Indonesia.

BalineSe dancing is one of the Indonesian dancing.Compar
ing with other caiciiigs,the distinctive characteristics of Ba
lipese dancing are as foltows:
1.Baiinese dance is very expressive one,the means used to con
vey expression beirig mimicry and eye movements. 2.Most Baline
se dancers are dynamic in nature,in harmony with the accom
panying music cf the Balinese gamelan,which is also full
of force and power. 3 The position of legs is usually open
and low,even the point of squatting. 4.The position of arms
is usually open and lifted slightly that the shoulder seems
to be iifted toc.

Bans dance is the most strong characteristic of Balinese
dances.It is usually choreographed by a maie dancer.Originally
Bans dance is regarded as a classical-sacred dance;but like
Javanese dances have aise undergone a process of modernizati
on.As a resuit cf it,Banis dance now isbeing secularise beco
ming a modem-solo bans dance.

It is generally accepted by Balinese dance expertises,that
by rnastering on bans dance it is easier to study another
Balinese dances.Based on that,banis dance is considered a
basic-compulsary daiice for maie students at Dance cademy
(ASTI) Denpasar. Triherent to modemnization process,many dances
are created.But unfortunately,very few study had been done
and no adequate synthesis had been done related to Balinese
dancing,as far as fron health point of view.To enurnerate sorne
studies which were Jsing Balinese daricer as subject are: study
condJcted by F.Bilal (1981),K.Tirtayasa (1983) and Adiputra
(1968) Therefore,this study intended to explore the worklo
ad cf modem bans dance.The goals is to identify the workload
of activity of performing a modem bans dance.

Material and method.
Subject of this study was ten Balinese,male,healthy dancers.

They participated the study voluntanily.Heart rate was record
ed using ECG telemetrically (ECG Receiver Model S-5140 M; Auto
matic Start Recorder Model RTG-2101,Nihon Kogyo Co.Ltd),before
-during dancing and until 5 minutes cf recovery.The study was
conducted at Dance Laboratory,ASTI Denpasar,at room dry tempe-
rature of 28-28.5 oC and wet temperature cf 25.5-26.0 oC with
the relative humidity of 77-81%.Christensen criteria was app
lied to evaluate the dancing workload.

Resuit and discussion.
It is found that a modem Bans dance takes 8.0 minutes.

The mean 0f resting heart rate was 86 beat/min.and the maximum
dancing heart rate was 149 beat/min.It was achieved within
6 minutes of dancing.tnce the first minute of dancing the
heart rate was increased gradually and steady state condition
was achieved within 4 minutes.Then heart rate decreased steep
ly when the dancing activity stopped.After 5 minutes post dan
cing mean of heart iate was 01 beat/rnin which was almost simi
larl:o :cesting heart rate.Noticing the maximum dancing heart
rate achiaved,it is clearly shown that performing a modem
Saris dance produced a pulse work cf 63 beat/min.
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Graph 1.Dancing-afld recovery-heart rate of Bans dance performance.

By applying Christensen (1964) cniteria,Baris dance activity is cate>
nised into a high orkload type of .ork. It is 3uppDrted by the fact that
t dancers were expenienced by a lot of sating and having a high frequen
cy of respiration during dancing (about 40 /min) . The results se to be con-
firm the hypothesis and substantiate the previous study conducted by Tinta
yasa (1983),that increasing in physical rking capacity after practicing
Balinese dancing for one sster rry due to the hard activities wfien per
forrning Balinese dances.

Based on a pulse rk achhieved, it is clearly sbown that Bans dancingactivity producing a significant training effect on the heart, respiratorysystan and musculoskeletal as well.As stated by Grandjean (1969),Astrand
and Podahi (1970) that a pulse ork cf 30-40 beat/min. is quite enough inproducing the craining effects on the body.

The recove.ry process was happened within 5 minutes;there was no significant difference beteen resting heart rate and heart rate at 5 minutes ofrecovery (P) 0.05).The fast onset of recovery rry be due to a 11 trainedcondition of the dancers . Ail of the resuits found are presented in graph1.And the physical characteristics of subjects were: rrean of age 23.8 years;rran of ight and height were 54.8 kg and 164.5 an ,respectively.

Conclusion and Recarrrendation
Based on the data obtained and the aboved discussion the foliowing conclusion can be drawn: acitivity of performing a rrode’rn Bans dance producesa high wrk load; and exercising the heart as 11 as the other syst 0fthe body.
For further study it is recctmnded to measure the energy expend inperforming the nodern Bans dance; and to analyse the Bans dance’ s rrovenentsin terrn of static-and dynamic-rroveints.
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INTRODUCTION
Computer-aided design (CAD) systems are widely used for
modeling and design of environments and products. When
ergonomic aspects are added to the systems the procedure
can be characterized by concept IergoCADu. In addition to
the man-model faciiity, ergonomic CAD programs generaily
also contain various routines for analysing and visualizing
the man-machine interface.

Both of the programs developed by us are especialiy dealing
with work postures. Often the worker cannot freely adopt
his or her work posture. The spaces in which tasks are
performed cause numerous mechanical restrictions. So the
postures are quite naturally one of the first and most
suitable factors to be aimed to control better with ergoCAD
systems.

DESCRIPTION 0F DEVELOPED APPLICATIONS
The first program, named MINTAC, creates a
three—dimensional (3—D) graphic man-model which can be
modified and placed in a 3-D model of the working
environment (Fig. 1). The man-machine interaction can be
evaluated by several parameters, for instance: visual
contact to the working object, the height and depth 0f a
cjiven object, need to climb, the distance between the
models extended arm and the object to be reached, as well
as strenuousness of work posture.

The first application was following a study dealing with
ergonomic problems of forest machine maintenance (Vyrynen,
1984). In the application work postures are analysed and
rated according to the Finnish method called OWAS (Karhu et
al., 1977, 1981; Coriett et al., 1986).

The OWAS rnethod is designed to suit especially “moving”
manuai tasks in which ail parts of the body are needed. The
program can determine the man-modei’s OWAS-classified work
posture (the positions of the back, upper limbs and lower
iimbs) and OWAS action category, which ranks on ordinal
scale the strenuousness of the posture combination. This
program was applied to analysing maintenance tasks of a
forest tractors. The program was developeci for a special,
large CAD computer (Computervision system).

The second one of applications, OWASCA, is intended to
demonstrate and rank work postures used in any heavy mobile
manual tasks. It is a cheap 2—D graphie program for
personal microcomputers (IBM PC XT/AT compatibles, Apple
Macintosh). OWASCA is easy to learn. It includes only
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Figure 1. The Finnish anthropometric 3—D man-model (MINTAC)
can be placed into working environmerit modeled by CAD
system, and eg work postures can be evaluated.

rnan-rnodel facilities according to the OWAS.System. Potential
users, in addition to designers, are occupational safety
and health personnel. The training of OWAS specialists is
one of the main utilizing possibilities. The OWASCA
software together with expected increase in microcornputer
use by safety and health professionals makes possible to
boost redesigning workspaces and working ways for
decreasing postural load.

CONCLUSIONS
Design for better ergonomics can be simplified and speeded
by computers, computers can explore and visualize on the
screen large numbers of concepts and variations in a short
time, ergoCAD provides at early design stage qualitative
and quantitative answers to a host of questions to which a
designer could previously have applied only his intuition
and experience. Applying ergoCAD naturally has limitations
of its own. The potential possibilities, including task
animation, are in any case very promising.
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INTRODUCTION

Industrial effluents emission is a major source of environ-.

mental pollution (WHO,1977). Bangladesh is not an industri—

ally developed country. evertheless, thereis an increasing
trenci of industrialization, and the level of inclustrial

pollution in some specific regions is quite high, which bas

created localized environmental problem(Quaderi,1982).

AIFI

The present study was designed to investigate the effects 0f

work place pollution on the health and well—being 0f the

industrial workers.

METHOD

hesearch setting and the subJects : The present study was

conducted in a polluted tannery industry in Dhaka,Bangladesh

A sample of 60 workers were randomly selected for this study

from a total of 150 workers employed in the tannery industry,

and ah of them are male. Their mean age and seniority were

35 and 8 years respectively. The educational qualification

of the subjects varied from ihhiterate to secondary school

level.

Measuring instruments: 1) The Job Satisfaction Scale(Warr et
al.,1979); 2) The Inventory for Subjective Health (]Jirken,

1967); 3) The Questionnaire for Subjective Symptoms cf

Patigue (Kogi et al., 1970); and 4) The Life Descriptive
Scale.

REkSUITS

It is evident from the results that the majority of the
workers suffer from illness and take frequent sick leave.
The workers with longer work experience suffer from more
perceived, health problems and job dissatisfactjon than

Airrnail abstract in duplicated to Conference Secretariat, Department of Physiology, Faculty of Medicine,
University of Uriayana, Jalan P.B. Sudirman Denpasar - Bali, lndonesia.
DEADLINE 0F FULL PAPER, JUNE 1, 1988
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the workers with shorter work experience. Thus the resuits
support the view thatprolonged industrial exposure to toxi—
city,even at low dose, causes more harm to the individual
than relatively short time exposure. The data show that 25%
0f the workers had pre—service record of iii health but 75%
of them have acquired illness after joining the present job.
Over 95% of the workers have considered their work place
unhygienic and expressed dissatisfaction with the work envi.
ronment.The workers who are living within the polluted area
have •registered more health complaints than those who are

living outside of the polluted industrial area. The resuits

also indicate that there is inter—individual variability

among the workers in their ability to cope with and sustain

the health risk factors involved in the job. Some workers

are lss predisposed, while others more vulnerable to ilines

than others. J3esides work place pollution, other factors whi

eh have been found to affect the workers health are unhygie—
flic home environment, smoking, old age, and over—time work.

The workers have perceived poor working and living condition,
exposure to chemical and physical noxious agents,transport
problems, mainuitrition, lack of health care facilities,work

related fatigue, Job stress and Job dissatisfaction as some

of the health risk factors.

CONULUSION

The study indicates that given the nature of raw—materials
used in the tannery, it may not be possible to eliminate
completely the sources of work place pollution. However, to
safeguard the workers’ health and well—being measures should
be taken to control work place pollution,improve working and

living conditions, increase health care facilities and job

satisfaction.
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Rules and principles f rom mechanics are used in biomechanics
to understand movements and mechanical characteristics of
biological systems and living creatures. It can be discussed
whether biomechanics is a basic science, but it is clear that
it is a very old science. This is iilustrated by the role
biomechanics had in the important medical discoveries mac’e
during the l5th and l6th centuries and biomechanical thinking
is stili very important in medical research. Biomechanics is
also an important tool in ergonomics to analyse physical load
on the body in different work situations. The purpose cf this
paper is to review some recent developments in this area.

Models are often used in biomechanics to describe reality. The
mathematical equations that describes the mode! are more
interesting than the physical characteristics of the mode!.
Since the development of a model with necessarity leads to
simplifications, a model most aiways be validated against real
experirnents. Disagreements between the model and experimerits
leads to improvement of the model. This also means that it is
possible by means of a model to integrate resuits from several
different experiments.

In biomechanical experiments it is often impossible to measure
ah variables at the same time, it is reasonably to assume
that these variables can be correctly calculated from the
mode! if the model is validated by other variables. The
equations in the mode! often describe static undefined
problems, i.e. there are more unknown variables than
equations. A common example is distrubution of forces between
co—operative muscles around a joint.

Diseases and discomfort in the musculo skeletal systein in
humans can be caused by high ioad, repeated movernents and
prolonged static load. Knowledge about the causation of
musculo skeletai diseases in work is poor, but mechanical
factors seems ta be of great importance. The relation between
physical ioad and desease can be analysed by means of
biomechanical and epidemiological investigations. For example
according ta NIOSH there is an increased risk of back pain in
work situations where the calculated compression force on
lumbar back is 2500 - 4500 N and a high risk when the force
exceeds 4500 N. See Chaf fin and Andersson (1984).

Spinal loading is probably the strongest predictor for back
pain. A model for loading an the spine and several muscles at
lumbar level has been presented (Schultz et al 1982). The
model has been used ta caiculate muscle forces and compression
forces in many different loading situations. It has been
validated by measurements of lumbar dics pressure and
myoelectric signais from acting muscles.

—J



It is well known that the lumbar discs have visco—elastic
characteristics. This means that disc compression increases
when the load increases momentarily and that discs shrink with
time under extended compressive load. When the disc is
unloaded it expands again. Due to these characteristics of the
discs human height decreases during a working day. The
shrinkage is caused by both the gravity force and the physical
work load. A method has been developed that measure the body
with a accuracy of 0.6 mm and it is possible to see
differences between work situations if the spinal loading
dif fers more than 100 N (Ekiund 1986).

In standing position it is necessary to keep the mechanical

_____

equilibrium by coordinated activation of posturai muscles.
There is always a small body sway. External disturbances are
compensated by movements between body segments to keep the
body centre of gravity within the area of support. The
postural muscles are controlled by the central nervous system,
which coordinate sensory input f rom the eyes, vestibular
system and propioceptive system. A dynamic model for upright
stance has been developed (Odenrick 1985). Knowledge about how
body movements are controlled and coordinated by the central
nervous system is important when work places are designed.

Even relatively simple two dimensional whole body models
includes extensive equation systems than needs many
mathematical operation to solve. Computer programs for
biomechanical calculations are now available on personal
computers (Chaffin and Andersson 1984). The personal computers
have made it possible to simulate load profiles in different
work situations. Data about working postures are put in the
computer f rom measurements on pictures made by ordinary film
or video cameras.

Computer Aided Design (CAD) is a coinmon tool today in
industry. CAD and biomechanical modelling can also be used in
ergonomic applications, for instance in planning work postures
in assembly work. Today it is possible to show three
dimensional structures on a grafical computer screen. SAMMIE
is an example of a computer program where an three dimensional
operator can be moved around interactively. Around the
operator other structures such as tables, chairs, and
machines, etc can be placed (Case and Porter 1980).
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RAMBANGAN
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Introduction

T?anibangn sawing i a rnethod 0f sawing carried out by
s two—man crew. The operation was studied twice : first
sampling 0f perforraed activities and second continuous
timing 0f the operation. The objective 0f the study was
to deterrnine the productivity of rambangan sawing and
the factors affecting it.

Materials and methods

The study was conducted at the Faculty cf Forestry,IPB
Bogor. Data were collected in the yard of the Laboratory
0f Timber Harvesting Analysis where sawing of a iog 0f J
bon ( Anthocephalus oadpmba ) was taking place. The following equipment was used to measure dependent and inde
pendent variables : stopwatches, caliper, measuring tape,marking equipment, and calculator.

The rambangan Cawing opeiation was divided into the fQliowing work cycle elements : preparation, tool maintenance, sawing, and break. The continuous timing method andactivity sampling were used. The following independentvariables were measured : Dbh C in centimeter ), lengthcf log ( in meter ), and surface area sawn ( in squaremeter ). Computation 0f productivity was based on themeasurement 0f diameters at both ends and tue length oflog before sawing. Sawn volume was measured to facilitate calculation 0f the recovery percentage C = conversionfactor ). In order to deterinine productivity of ramba —ngan sawing, regression equation for estirnating the pro —ductive work cycle elements was computed.

Results and discussion

Work cycle time distribution were deterrnined as beingas folows : prepration = 28 % , tool maintenance = 2 %,sawing = 59 %, and break for resting = 11 % . It meant ‘that the sawing occupied 59 % of work cycle time C WCT ).This indicates that if improvements are to be made , theemphasis should be placed on sawing. Eleinents of work 0frembangan sawing as the resuits 0f activity sampling wereskid and hoist ta rambang = 2.4 %, wedge and support=7.2%plumb and mark = 7.6 % , cavé 57.1 % , move supportingpoles 0.9 %, move and remove plank off cut = 1.2 % ,tend saw 8.0 %, plan and diseuse = 2.1 %, fetch and crry taels = 0.6 % , carry and stack 0.8 %, and breakand wait = 12.1 %. From these resuits it cn be seenthat sawing occupied nearly the same percentage of WCTas was calculated from the resulte cf the continuous ti —ming.

The labour productivity Was 0.036 cubic meters ofsawn wood or planks per effective hour per man.
Airmail abstract in duplicated to Conference Secretariat, Department of Physiology, Faculty of Medicine,University of Udayana, Jalan P.B. Sudirman Denpasar - Bali, Indonesia.
DEADLINE 0F FULL PAPER, JUNE 1. 1988
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As for the recovery factor of a total of 36 planks or
boards cf 0.33266729 cubic meters froin the iog of
0.59815812 cubic meters, the recovery percentage was

0.33266729 x 100 %
56 %

0.59815812

vihich meant that the recovery factor is quite favourable
compared with that 0f the Facuity cf Forestry training
sawiniil which is 40 % , and the stationary sawmili whjch
is about 45 %

The iufluence of area cut on sawing time was establish
cd by the regression equation

Y = — 0.70 + 0.00287 X

P2 0.99

where Y = sawing time per board,in minute

X = sawfl surface area , in square meter

The hih value cf P2 may be attributed to the sampie
size and the shape of the jabon log which Was lean, roun
ded, and without knots. The recuits indicate titat the s.
wing time per board is lin:early related to the sawn surfe
ce area. This is reasonable, since the surface area of
wood sawn determines the sawing tirne as it reflects the
log size and shape.

Conclusion

It shouid be noted that the sample size is toc small
for generalization, it Was only one species 0f wood, the
wood Was fresh from feiling, and the woriçers are not 80
experienced. However, the resuits 0f the study suggest
that rambangan sawing is profitable, especialiy if a small
ainount 0f wood has to be sawn.

The productivity of rarnbangan sawing is dependent on
the size of the iog as this determines the surface area
to be sawn. Pesearch into the sawing pattern may aid in
productivity improvement.

The recovery factor is reasonable and may suggest that
the method should be considered in small scale sawing 0f
village or family timber for personal use.

The excercise shows that simple work study techniques
wiil provide in a relatively short period cf observation
a surprising amount of information and insight, into an 2peration about which ergonomists or work scientiste have
littie knowledge.
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EYE STRAIN 0F GARMENT WORKERS IN DENPASAR BALI
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Introduction

There are many small scale industries in Denpasar. Among
them are garment industries which employ many workers.

In effort to increase the production, workers have to work
almostali day long from 07.00 AN to 04.30 PM with a break for
rest and lunch from 12.00 to 01.00 PM. They have to be back on
work from 06.00 PM to 09.00 PM.

And this long working hours, especially in sewing task,
have to be done between less than 100 and more than 200 lux
light intensity. Working under lighting less than 100 lux is
really inadequate. Beside in operating the machine the sewing
task workers have to concentrate their attention to small ob
jects which aiways rioving in accordance to the rotation of the nl3chine.

With above mentioned working situation it is assumed it
will cause eye muscles fatigue (ciliary and accomodation muscles)
wich is followed by eye strain or asthenopia (1,2,3). Eye strain
consist of many symptoms, which are: head feit heavy, headache,
pain around the eye, lachrymatory, eye blurred, decrease of acco
mmodation and in long time will accompanied by decrease in visu
al acuity. To convince it, a study was carried out.

Method

There were 207 selected garment workers, 15 - 30 years old,
which consist of 159 sewing task workers and 48 non sewing task
workers. These to groups were also classified according to their
working period of O - 1 year, 1 - 2 years, 2 - 3 years and more
than 3 years. In relation to their daily working light intensity
in the work place, there were 128 sewing task workers working
under 100 lux and 31 working in more than 200 lux respectively.
The visus of the workers was examined with Snellen’s test chart.
Beside visus, the symptoms which correlated to eye strain were
also recorded.

Resuit

The resuit showed in table 1 that the workers working more
than 3 years are suffering more of decreasing visual acuity in
compare to workers less than 3 years. The smallest impact was
found among non sewing task workers (18.7 %).

About the eye strain, more eye strains were found in sewing
task workers compared to non sewing task workers (table 2).
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Table 1. Working period and decreasing visual acuityy of sewing
task workers.

Working 0-1 1-2 2-3 3
period year years years years

% decreasing 22.9 25.5 30.7 42.1
visual acuity

Table 2. Number of subjective symptoms cf sewing and non sewing
task workers during working period.

Symptom sewing task worker non sewing task worker
I

p

Head feit heavy 53 13
Headache 70 17
Pain around the eye 92 16
Lacrhrymatory 107 19
Eye blurred 76 16

There were 33.5% decrease in visual acuity on workers with
lighting under 100 lux comoared to 12.9% on workers with light
ing more than 200 lux.

From the above datas we fmd more decreasing of visual acu
ity and eye strains on sewing task workers.

Suggestion

Since more garment industries will be opened in the near
future, such constrains must be minimized or omitted. Therefore
it was suggested te improve working condition and work organiza
tion in order to decrease the eye strain 0f sewing task workers
in the garment industries in Denpasar Bali.
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Many different size and shape pens are availabie in the market. What are
the characteristics of a good pen?

Kao (1974) had 10-year—old chiidren use bail—point pens with diameters of
6, 9 and 12 mm. Boys wrote siower with the 6 mm pen but girls were not
affected by diameter.

NETHOD

Peris Eight pen shapes were built; ail used a fine point bail point as the
writing instrument. See Table 1.

TABLE 1 Identification numbers for the 8 pens.

Diameter,mm
Shape —. Wgjj,g 6.3_5 12.7

Round 22.8 1 3 5
Hexagonal 22.8 2 4 6
Round 5.6 7
Hexagonal 5.6 8

The body of pens 1 and 2 were brass, 3, 4, 5 and 6 were aiuminum and 7 and
8 were plastic.
Task Each of the subjects wrote a sentence, containing the 26 letters of
the alphabet, four times with each pen in a random order. In addition each
drew a star, a triangle and a square inside a 6 mm diameter circle.
Subjects The 23 university students (13 male; 10 female) received extra
credit in a course for their participation in the experiment.
Procedure The subject’s hand breadth was measured. Then they practiced
the task for a few minutes with one of the pens. Then they wrote with each
of the 8 pens in a random order. After each pen, they evaluated each pen
with five questions:

1. The pen was confortable to write with.
2. Control of my writing movement was good.
3. I was satisfied with this pen.
4. My fingers’ muscles were flot cramped (tired).
5. Overall, I liked this pen.

Each question was evaluated on a 7—point scaie: 1=strongly disagree,
2=disagree, 3=moderateiy disagree, 4=neither agree nor disactree,
5=moderately agree, 6=agree, 7=strongly agree. The rating was normaiized
through the following formula:

NSCORE = (SCORE — 1) (100/6)

Thus a vote of 1 gives 0% and a vote of 7 gives 100%.
In addition, writing time was recorded with a stopwatch.
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RESUL TS

Writina time was found to be affected by practice so it was flot used for
evaluation. The pens were evaluated with a series of analyses of variance.
Although there were minor differences in results with the five questions,
only the fifth question resuits (overail preference) will be reported here.

Table 2 shows the score by pen.

TABLE 2 Normalized vote by pen. Votes in the same groupina are not
statistically (p ( .05) difterent.

Pen NSCORE Groupg

8 66 A
7 62 AH
3 50 DC
4 48 DC
1 38 C
6 37 C
5 36 C
2 20 D

When size is controlled at 9.5 mm, there is a preterence for 5.6 g pens
over the 22.8 g pens——that is, 8 vs. 4 and 7 vs. 3.

Within the 22.8 g pens, for shape there is no difference between round
and hexagonal at the larger sizes but round is preferred over hexagonal
(1 vs. 2) at the 6.3 mm size. The subjects indicated that, in the small
size, the edges of the hexagonal pen cut into their fingers.

Within the 22.8 g pens, for size there seems to be a slight preference
for the 9.5 mm diameter (3 + 4 average 49 vs. 5 + 6 averaging 36.5 vs. 1 +
2 averaging 29). However the effect is flot strong and, as noted above,
there seems to be a problem with hexagonal shapes in small diameters.

Within the 22.8 g pens, males preferred the 9.5 mm diameter (vote ot 49
for 6.3, 69 for 9.5 and 49 for 12.5). Females had no prefeence between
the two larger pens but disliked the small pen (vote of 24 for 6.3, 44 for
9.5 and 42 for 12.5).

Hand breadth was flot related to any preferences. TJpon reflection, if a
hand dimension is to be measured it probably should be first finger
diameter as the pen is held by the fingers, flot the palm.
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IV’o.2.6
AN ERGONONIC APPRAISAL 0F INDONESIAN MADE HOUSEHOLD PRODUCTS

.1 Najoan 14. and Widiarto

Dept. cf Design, Faculty of Civil Enginaering and Planning,

Univernity cf Trisakti, Ji. Kyai Tapa, Grogol,

Jakarta 11440, INDONESIA.

As new technologies are being applied and used throughout Indonesia, ita

impact positive and negati’ve le feit by people using these houe.hoid

producta.

It concerned one aspect 0f the plastics and actai indtstrlee, as producere

of these household produet., as scen fror the ergonomic point of view.

This presentation tries to ansiise the hszards .ncountered by people, in

this case mostly uomen, using certain houechold producte which hsv certein

qualities as potential sources cf injury to users•

Human aspects are cf ten neglected by producers due to ignorance.

The8e producte eventuaily can cause physical damage to usera,

Well deeigried producte ueually must meet a range of d,eirb1.. requirrnmentq

uch as :

1. The Fora or Shape of a produet muet give an indiostion cf ite use or

ite function.

2. A product muet aeet the requiremsnte of fitn.se for the intsnd,d purpoe

and faultiese functioning.

3. It muet accords with the physicai requirewents of the usera ergonomically.

4. À well designed product: will be a stimulation of senec and intellect.

5. It muet meet relevant eafety regulations and performance standards in

avoidance of potential sources cf injury duririg operation.

These are coinmonly known producte whlch are u,d every dy hy thousande cf

people and are designed neglecting thmes requiremente, euch es

— plastic eating utensils, like spoons, forke, pistes, cupe and saucere

— cooking utensils, like fryinp pnn, laddies, rster, wter ketties, qtr

— cleaning utenils, lik pails, bur’ket, waehing boarde,etc

Every Induetrial System consIst cf some or 1.l cf tue foll.owing compnnentn,

each of whi ch in’tpracts wi th t;h’ ot)i,r5 ml wl Fh t «Iivilrnl, nd



other consideratiofls or constraintq.

Good ergonomie deeign’ ùhould be regarded a an eentiai part of good

deeign, not as Bomething seperate.

Ergonomie implications shouid be considered t ah stgn cf the døplgn

process, especially the early stages.

It is not sufficient only to consider erg,onomics in thi. final. detil

stage when ail major deeign decisions have been made.

Ergonomic requirements should be as specific as possible or thy my

not be adequately considered.

As in many cases moet design dcision involve OOIDprOtfli5$P.

If an optimsl ergonomies solution is flot possible, the consrnquencss

should be carefully considered, especiaily if limits are exceedmd.

iluman factors should be applied inteiiipentiy and with caution. fis ,

general factor of human behaviour ther. Is a c.rtin attitude of persons

in early and middle years of aduithood.

Persons in early years of adulthood are ajusting to new ilfe pattarna

and playing new roies such as spouse, pnrent, and breadwinn.r, that make

them more cautious, more oriented toward effieiency and cont effotivenees.

People who are using these above mentioned three cateoria cf househoid

products, moetly belong to these group of users.

Operational factors that must h. eonsidered like: hody size, variational

with sex, posture when using these utenil8, othr antropometric data,

therefore these utensil must he designd according to effcIønt handlin,

balanced muscular work to void static niuscular efforts.

So producers of household produets shouhd appiy ergonomie techniqumi

and procedUres tht are esser’tii1 in determiting, the speci ratinnq In

terme cf ffJcIønoy, reliqhJil y, nfety qnd nmplh1H ty.



ivc’.q.

EDUCATION AND TRAINING FOR THE APPRECIATION AND
APPLICATION 0F ERGONOMICS IN INDUSTPY

SONIA TIONG—AQUINO (Philippines)*

Introduction

The science of ERGONOMIeS bas ‘et to be irnbued in the
m.jnds 0f rneny businessmen, academicians and overnment plariners
and policy makere. Though FRGONOMICS bas heen known in the
existence for corne time its clissernination anci irica)catiofl
stiil neede to b hoosted in orier to appreciate the direct and
indirect henefite that cari he clerived in m9k.in work life
en j oyahle,

State 0f Education Trainins or Eronomics

In tl-ie Philippines, as weil as in niost Third World
countri.es • educat ion and training cari \‘ery wel 1 cet es the
catelytic boosters in propell.Ing the widespreac3 dissemination of
this tren iiscipll.ary practise.

However, the existin underrac3uate course curricula as
ei1 es the various traïnin pro rame offered in the Philippines
today harely tackie the issues. on Erononiics. It te unfortunate
that the principles of Eronornice are oniy offered in the
.raduatelevel under the topies of occupational beslth and
safety anti in industriel enineer’in. It is imperat ive that those
in the ecaderne evaluate their curricuia to in tegrate human
fectors enineerin in order to imbibe amont the students at an
early stage a discipline which will enhance working conditions.

There are initiatives amont large seale industriel
establishments to have their personnel trained to look into the
improvernent of facilities. These firme are enaed in
monatonous anti repetitive operations which makes I t more urgent
to make r’hysical resources conforrn to the physical anti
psychosocial neecls cf their employees particular’ly the labor
force

Professional oranizations anti emp1oer croups offer
prorams which deal with the need for industrie]. health anti
safet’ for the occupations which are obviousl’ exposeti to
hazartis. Likewise, the medical anti the ailieti rnedical
practitioners conduet seminars and/or incorporate in their
continuin& etiucation prorarn topice in human factore enirieerin.

*SQNIA TIONG--AQUINO le from the University 0f the Philipines
Institute for Small-Scale Industries, UP Campus, Dilimen, Quezon
Cjty, Philippines. This paper le presenteti to the South--East
Asian Eronomics Society at its second conference on 27-29 ul’
1988 at the Bali Beach Hotel, Denpasar, Indonesin. Me. Tion
AQuino le e. council member cf the SEAES.
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Trainin Entrepreneurs Chante Agents

The University of the Philippines Insti tute for Small

Scale Industries (UP—ISSI) , is the lone institution in the

country that fles incorporated into :its trainin prora.ms a.

session on ergonomies. Being heavily involved in srna].l enterpise

training, esearnh and cicveiopment in the Asia—Pacific

region and norne African nations, the UP—ISSI has

eontinucus].y enhoed the importance of improving working

conditions, the need to provide safety and preventive

measures aainst accidents/hazards and the s:impie improvernent

techniques to it3 local and foreign participants.

Aside .from the lecture/dI.scussion, case st.udy and

action lening training methodologies used program part i.eipcnts

are epj<ed to canc1i,et an In—plant survey wherein existing firms

are ana] ysed and evaluated Apart from analyzing the financial

condi tion of the manufacturing enti ty whieh reflects the

manager i;l competence of the operating staff, the production

r’roceas and marketing practices are dealt with in more cletail.

This “hands—on” eperience le a well—appreciated J.earning tool

and c proven effective means of ga.uging the application 0f

claseroom principles.

IniproVetne.nts ir) worki.ng conditions and production

effieiency usually evolve as s recuit of criticrii analysis of

manpower—mechine complernentat ion wi th an understanding/ knowiedge

0f the influence of the working envl.roninent. Areas for

improvement are then identi fi cd and meastires to enhance

productiv.ity and efficieney are later presented for adot:’tion.

The further disseminetion 0f ergonomie princip.les 15

ensured as the core of UP—ISSI training participants include

managers, supervisoes, consultants, extension officers and small

business entrepreneurs who in one way or the other have the

influence to inca.ïcate changes in business operations and other

work establishments.

The Sehool of Allied Medical Profession (SAMP) ciao 0f

the University o? the Philippines, include Ergonomies as one o?

the topies in their healtb anci safety courses. The suhject is

treated from the point o? view o? prevention ami the curative

aspect and very little on the cause 0f the risks and bazarda

faced hy the workers.

Presentiy however, the suhject on bunian factors

engineering is fast getting into the curriculum o? these, courses.

Participants have a betler appreciction of the effecte and danger 4
o? the tnany risks and hazards in industries espeeially in

establishments where there is littie inanagerial eoneern for the

physicai and environniental conditions o? the workplace. This is

more evident in manufacturing firma where there is no in—bouse

medical prectitioner or retainer.

Participants to the courses of UP SAMP are c3octors 0f

2



meclici ne, nurses, health workers, niedi cal ai des and personne).
officers cf in(just1ia1 firms. Throuh them the preventive and
curative aspects of those affected will be attencled to.

The Department of Industrial Engineeri r, Collee of
Engineer1n in the Universit’ cf the Philippines bas a one-unit
eredit for the subjeot on ergonomics. This one uni t credit is
ineorporeteci in a three unit suhject wbich is offered on s
semestral basis. Eronomics is treated under the broad subiect 0f
worjç ptudy. Therefore students raduatin from industria].
enineerin are knowledeahle cf ho to identify p’obiems and
how ta design processes and physi ce). f’ci itie The
apL:’licabiity n’i the affect ta produeti\’ity nd effLciency of
the firm is mera].’ an acacernie exercise which mny be lont in the
milieu cf information acquired durin student da’s

Cane lus ion

‘rhe Phil. ippine experience reveal s tha t the ehane can
ha brauht about I»’ education end training. These are usefu).
!nechanlsms ta effect beheviaurai and ettitucl mai changes in
poopie. If pro’erly hand) ai, it cen reçiirect the perspective ami
action cf the I:a.rget audience h/ enabiing ind:ividnai s ta adapt
suitai:le means nd apply knowledge and use s1iiis rel avent ta the
conditions af wor. The experience also shows thet the ahility
ta mati vete and convince the entrepreneu-”managers,/Investors ta
r.’articl.pate in the effort ta meking work life better is s
criticai fac;tor.

îv1aing work life good (better) la e. function of
how wel.1. ciecisian—makers and chief operating officers 0f an
enterprise look et their hurna.n resources. It I s their
unc1erstaniing cf the fact that s health’ nation at work begets s
more eammi tted workforce. There must ha a collective effort
among the ecedeme, professional organizations, trde associations
ami relevant goverment egencies to deve.lop training ami eclucation
as the interventions to whieh the change can be effected.

The auth — East Asian Ergonomies Society as i. t meets
in Bali to diacuas its major theme on “The Pole of Ergonomies in
Development:, should delve cleeper into how it can activete ail
ergonomie societies in effectvel’ meeting the challenge of
dissemlnating end incelcating the prlncipJ.es of ergonomies
irii tiaiiy aniong its member countries. Coro1lar’ ta this
recommandation la to enjoin institutions in developeci countries
to shar’e their ekiil ami knowledge in the application of
ergonomies in industry. Under the aegis of the SEAES, ah
programs shouid ha tapped to provide the necessar’ financial
support sa the.t s more conc!rete plan of popularizing and
applying ergonomies can ha realized.

:3



APPLICATION 0F TODAI HEALTH INDEX (THI) FOR HEALTH MANEGEMENT IN

TWO FACTORIES

KOYA KlSHIDA*, MURAKO SAITO*2, TETSUYA HASEGAWA*3, SHIGENOBU AOKI*4

and SHOSUKE SuZUKI

*1. Ergonomics, ‘I’akasaki City Univ. of Economics
*2. School of Health Sciences, Faculty of Medicine Ryukyu Univ.
*3. Kyushu Faculty of Engineering, Kinki Univ.
*4. Dept. of Public Ilealth, Faculty of Medicine, Gunma Univ.

1300 Kaminamie, Takasaki, Gunrna 370 Japan

1. INTRODUCTION
llealth has two aspects objective and subjective. Both aspects are important for a

person and, also, for health personnels. The subjective health status wilI be informed

by interview and / or by paper questionnaire. The latter will be used more effectively

for the health care of a mass.
‘[‘I-II is something like Corneli Medical Index, which is one of self miministerd

questionnaire developed by Dr. K. BRODMAN et al.. in 1945. Tu was developed by S.

SUZUKI et al. as a new health questionnaire in 1974. TU! has 130 questions, 12 scales,

and 3 discriminant fonction values (DF value). Tu! has three choices of response, yes,

no, and the intermediate one. The THI developed was applied to 6 thousand workers of

a trade firm in Tokyo to examine the validity of TU!. THI is used as un effective tool

for workers’ health survey and cares in Japan.

2. METHOD
THI was applied as a screening device for health management of workers belonging

to two sinail—medium sized factories. A total of 495 workers composed of 452 male

workers of a glass bottie manufacturing factory and 43 male workers of a soft—drink

bottiing factory were the subjects of the present study.
Twelve scales of 1H! are as follows : 1. SUSY many subjective syinptoms, 2. RESP

complaint on repiratory organs, 3. EYSK complaint on eye and skin, 4. MOUT

complaint on mouth and anus, 5. DIGE complaint on digestive organ, 6. IMPU

impulsiveness, 7. LISC lie scale, 8. MENT mental instability, 9. DEPR depression, 10.

AGGR aggressiveness, 11. NERV nervousness , 12. LIFE irregularity of daily life.

3. RESULT & DISUSSION
It was confirined that the twelve scale scores of THI obtained at sinail—medium

sized factories differed from those scales of reference group investigated at a large—

sized trade firm. II is on the basis of AGGR, LISC and also MENT which characterized

workers, locality, job (clerical or field work), and size of company (large or small sized)

that the difference could be evaluated.

Urban life characterized by a life style of staying up late at night and waking up

late in the morning has been reflected on LIFE.LIFE induced by transformation of

working schedule, such as two or three shift of work and overtime, was also reflected

on this scale.
Two scales of ‘l’llI test, i.e., SUSY & DIGE seemed to be the repre:entative scale

indicating a close relation between work load and health level. The discriminant score

for diagnosis of psychosomatic disease is considered to be one of the most useful

assessinents of the itidividual’s health condition.

As mentione(I above, THI is recommended as a convenient assessment method for

health management of workers and for screening individuals or groups requiring health

management froni the total respondents belonging to small—medium sized enterprises

where health administrators or professionals for health services are not available.
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TilT scores (M, SD) by working area of two factories (Representative four scales,
AGGR MI NT LII I and LISC are indicated

Scale AGGR MENT LIFE LISC Mean age

Bottée ;nanufacturing factory

Managers 15. 16 21.66 16-44 20.77 454
2.40 4.52 2.83 3.55

Planning Div.

Inf. control 14. 69 *25 92 18. 76 16. 61 29. 1
2.25 4.51 4.76 3.79

md. Mechanic ***14 22 *2566 20. 11 17.83 29-9
2.69 5-38 4.28 2.50

Sales Div. 15.00 24.33 17.53 18.73 34.9
2.72 4.35 3.50 2.76

Finance Div. 15.80 22.40 18.00 18.30 31. 1
1.81 6.36 4.89 2.54

Labor Management 14.55 **26. 44 20.00 ‘p17. 83 39.9
2.83 5.51 3.36 2.50

Production Control Div.

Furnace control ***14 46 **25 00 *2056 1846 375
248 518 400 264

Inspection ***14 54 ***24 31 ***20 54 *18.48 35.2
2.01 4.85 3.63 2.62

Production Div.

Production ***14 29 ***25 49 ***21 05 **J7 10 33.9
2. 16 4.93 3.74 2.68

Control ***14 40 ***25 02 18.77 *417 67 33.6
2. 18 4.73 3.25 2.72

Maintenance ***14 00 **25. 88 18.50 18.00 32.9
2.02 4.39 3.71 3.04

Iechnictl ***13 81 ***25 55 *20 50 18 10 30 9
2.77 4.88 4.05 3.23

Research and ***13 53 24. 30 18.84 19.38 33.2
cnvironmental 2.57 5.86 2.99 2.81
Soft drink botiling Jactory

Managers ***13 92 21.46 19.15 19. 15 41.8
2.75 6.06 4.27 2.91

Gcncral affairs ***13 83 **28 00 21.33 19. 16 35.8
1.72 3.34 3.67 2.92

Quality Control ***14. 00 27.00 22.00 16 33 33.0
1.00 5.00 4.58 0.57

Bottiing une 14 71 **25 71 21 28 19 12 40 4
3. 86 2. 43 4. 07 2. 29 •.

Canning lino ***13, 78 *25.00 21.35 18.78 38.6
2. 32 5.68 4.50 2.42

Mean values are indicated in the upperline, standard deviation in the lower. indicates significant
level of p-(0. 001, ** si nificant level of P<0. 01, * P<0. 05 in comparison with reference group.
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1. INTRODUCTION
llealth has two aspects : objective and subjective. Both aspects are important for a

person and, also, for health personnels. The subjective health status will be informed

by interview and I or by paper questionnaire. The latter will be used more effectively

for the health care cf a mass.

THI is something like Corneil Medical Index, which is one of self administerd

questionnaire developed by Dr. K. BRODMAN et al.. in 1945. THI was (bveloped by S.

SUZUKI et al. as a riew health questionnaire in 1974. THI has 130 questions, 12 scales,

and 3 discriminant fonction values (DF value). THI has three choices of response, yes,

no, and the interjiiediate one. Tue THI developed was applied to 6 thousand workers of

a trade firm in Tokyo to examine the validity cf THI. THI is used es an effective tool

for workers’ health survey and cares in Japan.

2. MET1IOD
THI was applied as a screening device for health management of workers belonging

to two small—mediuni sized factories. A total of 495 workers composed of 452 male

workers of a glass bottie manufacturing factory and 43 male workers of a soft—drink

bottiing factory were the subjects of the present study.

Twelve scales cf THI are as follows : 1. SUSY many subjective syniptoms, 2. RESP

complaint on repiratory organs, 3. EYSK com plaint on eye and skin, ‘I. MOUT

complaint on mouth and anus, 5. DIGE complaint on digestive organ, 6. IMPU

impulsiveness, 7. LISC lie scale, 8. MENT mental instability, 9. DEPR depression, 10.

AGGR aggressiveness, 11. NERV nervousness , 12. LIFE irregularity cf daily life.

3. RESULT & 1)ISUSSION
It was confirined that the twelve scale scores of THI obtained at sniall—medium

sized factories differl3d from those scales cf reference group investigated at a large—

sized trade firm. It is on the basis of AGGR, LISC and also MENT which characterized

workers, locality, job (clerical or field work), and size of company (large or small sized)

that the difference could be evaluated.

Urban life characterized by a life style of staying up late at niglit and waking up

late in the morning lias been reflected on LIFE. LIFE induced by transformation of

working schedule, such as two or three shift of work and overtime, was also reflected

on this scale.
Two scales cf ‘1111 test, i.e., SUSY & DIGE seemed to be the representative scale

indicating a close relation between work load and health level. The discriminant score

for diagnosis of psychosomatic disease is considered to be one cf the inost useful

assessments of the individual’s health condition.

As mentione(I above, THI is recommnended as a convenient assessment method for

health management cf workers and for screening individuals or groups requiring health

management from the total respondents belonging to small—medium sized enterprises

where health administrators or professionals for health services are net available.
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THI scores (M, SD) by working area of two factories (Representative four scalcs,

AGGR, MENT, ElFE and LISC, are indicated.).

Scale AGGR MENT ElFE LISC Mean age

Boule ;nanufacl iring faclory

Managers 15. 16 21.66 16.44 / 20. 77 45.4

2.40 4. 52 2. 83 3. 55

Planning Div.

Inf. control 14.69 *25.92 18.76 *16.61 29. 1

2. 25 4. 51 4. 76 3. 79

md. Mechanic ***14 22 *2566 20. 11 17.83 29.9

2. 69 5. 38 4. 28 2. 50

Sales Div. 15.00 24.33 17.53 18.73 34.9

2.72 4.35 3.50 2.76

Finance Div. 15.80 22.40 18.00 18.30 31. 1

1.81 6.36 4.89 2.54

Labor Management 14.55 **26. 44 20.00 *17.83 39.9

2.83 5.51 3.36 2.50

Production Control 1)1v.

Furnace control ***14 46 **25 00 *20.56 18. 46 37.5
2.48 5.18 4.00 2.64

Inspection **s14. ***24. 31 ***20. 54 ‘l8 48 35.2

2.01 4.85 3.63 2.62

Production Div.

Production ***14 29 ‘ê **5 49 ***21 05 ‘ê 17. 40 33. 9

2.16 4.93 3.74 2.68

Control ***14 40 ***25 02 18.77 ‘ê l7. (;7 33.6

2.18 4.73 3.25 2.72

Maintenance ***11. 00 *525 88 18. 50 18.00 32.9

2.02 4.39 3.71 3.04

Technical ***13 84 *5*25 55 *20.50 18. 10 30.9

2.77 4.88 4. 05 3. 23

Research and ‘ê13 53 21. 30 18.84 19.38 33.2

environniental 2.57 5.86 2.99 2.81

Soft drink boltiing Jactory

Managers 92 21.46 19. 15 19. 15 41.8

2.75 6.06 4.27 2.91

General affairs *5*13 83 *s28 00 21.33 19. 16 35.8

1.72 3.34 3.67 2.92

Quêlit Control ‘ê14 00 2700 2200 ‘ê16 33 330
1. 00 5. 00 4. 58 0. 57

Bottiing une 14.71 25 71 21.28 19.12 40.4

3.86 2.43 4.07 2.29

Canning line 78 *25.00 21.35 18.78 38.6

2.32 5.68 4.50 2. 12

- Mean values are indicated in the upperline, standard deviation in the Iower. indicates significant

level of p<0. 001, ‘‘ significant level of P<0. 01, * P<0. 05 in comparison with reference group.
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Introduct ion

Tne study which is announced in this apportunitv is

a brie± temporary report (as brief corrrnunication) oi ou

next investigation aDOUt îatiaue.

Tne most generaily accepted deiinition of health

is ttiat recon-mended by the World Health Organization

“Health consists o± a state ol compiete pnysicai. menta.

and social well—Delng, and flot merely the absense ol d

sease or infirmity ii is important to note that healtr.

may be thought o± as more than ;ust tne absence of disease

or iliness. Indeeo, health rnay be thought of in tne COF’

text oi increasing ‘eveis of health±ulness, or “wellness”

to use a term currently enjoylng popularity (Dunri. 1961;

Ardei1 1977).

Occupational heaith promotion may also be thought of

as striving to improve personai health ±rornthe individu-

ais (and union’s) perspective, whiie striving to improve

the humanresurce- ±r-om-tne organizations -perspective.

A report issued by trie rational Chamber Foundation (1978)

agrees with this conclusion

“Aworkplace may be a setting particulariy weil

siuted to effective and widespread health promotion pro

grams. Through the programs, business can help employes

and their families achieve and maintain better heai.th the

programs have the potential to benefit flot orily the mdi

viduai participants, but aiso the sponsoring company...”



Fatigue which were studied is work fatigue, as genera’

fatigue.

Fatigue is the decline in performance that occurs in

anv orolonged or reDeated task.

Epidemioiog.ical studies in Drimarv care in the n

ted states found that fatigue was the seventfl most COlT—

mon presenting symptom. and 25% of these fatigue symp

toms were newconcerus.40 - 50 % may have a psychologicai

cause (Kennedy. 1987.

Tne causes 0± fatigue are monotony 0± work; intens

ty and auration o± mental and phvsicai work; worx env

ronment : climate, light and noise; mental causes. res

ponsibility, wornes and confiict; disease, pain ana nu

trition (ILO. 1983.

Keer jan (1982) iniormed that as a house doctor of an

industry he often find the clinical fatigue as an expc

sing sign withoui any serious organic symptoms and Kogi

(1971) declared that social and ekologicai survey are

rieded to be done among workers and let to know what does

the cause of work faticue.

Fatigue is tendenciously incseasethe accident in the

workplace, disturb the workers ana will give disadvante

gement to the employer and decrease productivities (Gil

mer,1966 and Suma1mur, 198q).

in Inaonesia statistical the proportion between

number of workers in the work place and medical doctor in

every institution! industry are not sufficient. So are Ur

gentv needed to create a diagnostic tool to detect any

occupational health pr-oblem in the institution such as

work fatigue
3
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As a fact indonesia has many differences’ than otners

such as culture. climate and psychosocial live whicr

might be influenced the work fatigue.

In this study we thing importantly to preDare a

nostic tool for work fatiaue among worxers in inonesia tc

maintain the productivitv and to manage tnern.

The goal of this paper are to set an inoonesian îat

que. Scale up: to know surelv tne cause of ±aticue anc ic

determine whether tne classes based upon tne static ieatL

res of psvchosociai stress are correlated with tnose oasec

upon the work ±aticue.

Methods.

The subject is setted irom a ciepart ment of ahotei ir

Yogyakarta and were examined with Reaction Time. one Darè

meter for fatigue; than also be observed by Indonesian Fè

tique Scale which be prepared for this reason and Psycnose

cial Stress Inventory. The fatigue workers were determined

their causes (as mentioned in ILO, 1983).

before the above manipulation subject to be enquiried

1. By “Lie Score” test to devidewhether the employeers

lied or not;

2. By General Health Goldberg Inventory ( GHQ) to checl

whether the worker were health or flot.

The Indonesian Fatigue Scale were setted with wany

j tems

a. Symptoms of fatigue according to the statement of Gil -

14
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mer (1966) and Grandjean (1969).

b. Worksite influences of the lndonesianworkers.

c. The effect of Psvcnosocioeconomical factor 10 tne err

piovees.

This scale is characterized by its Questionair iorrn:

will could be clone by non meclical trained personeei: vè

lid and reliabie as the diagnostic measurement to oetec:

work ±aticuc.

Resuits and discussion.

The temporarv resuit of this study i.e. were abou:

its causes: tne correlation Detween psycnosociai stress

and its fatique and the aegree of their fatique (To ce exè

minea with “Reaction time’.

Sixtyone worers were randomiy

dy examination. Ail oi mat subject

Score test; Goidcerg test,”Reaction

stress test and with the indonesian

Lie-Score tes:.

Study using this test gave resuit that nlnetyDerCent

of the worker were flot lie (Table I).

Gerieral l-lealth Goldberg 1nventor

In Table II shown that eighty f ive percent cf the

lie’ worker having the general health.

tion Time’ tes:.

In Table III shown that mild fatique were happen to 50

percent of the employees; twenty five percent were moderat

rate one and fi±ty percent were severe fatique. 10% were

assigried to recéive stu

were exam ined with Lie

Time’. Psychosocial

Fat ique Scale.

“n o t

“Reac

.5
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found as non fatique worxer.

Psychosocial stress tes:.

Table IV shown about sixty five percent of the workers

having the psychosocial stress; irom tnat amount mostiy go:

the moderate and severe psychosocial stress. And his Dac

ground 0± stress were comïng from the wori< environment anc

outside of worksite environment (Table V).

Table VI snown tne correlation oetween psychosocia.

stress and the degree o± ±atlcu.

As mentioned by Kogi (1971) and Kennedy (1987) this stuav

proved the evidence o± psychosocial stress among the îat

que workers. Sixty five percent of the fatique caused Dv tn

psychosociai stress.

According to the iirst purpose of this study its neec

ed urgently to prepare a diagnostic measurement ±or iatiqu

which include the psychosocial factor o empioyees.

Final of this paper, we hope the futher suggestion te

support our goal of the next studv.

Surrmary and conclusions.

1. Sixty one workers of a hotel in Yogyakarta were randomiv

assigned to receive this study. Ten percent were found

as non fatique employees; fifty percent weremild fati

que; twenty five percent were moderate and fifty percent

were severe fatique.

2. Psychosocial stress as the cause of fatique were experi

enced by sixty five percent of fatique one.

3. The futher study are needed to prepare the diagnostic mea

surement for fatique with it’s Indonesian speciality.

6
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I. I N T R O DU C T I O N

Unergononiic work conditioh suçh as static work, maintaining any

set of muscles in e rigid, unsupported position for a long peri

od of time, wrongly lifting and carrying due to arduous occupa

tional activities will result in’ muscvslar strain.

The stres on the lumbosacral muscles will diminish blood sup

ply causing pain on the back. (3).

The abooementioned pathological conditions that mostly cauéed

by occupational factors are not detectabre by radiograhy. (2,4)

Occupational trauma on the lumbosacral region may result in

structure damages that visible in th radioraphy, but actuafly
flot found in the study.

Lifting, carrying and sedentary works are very commonly . experi

enced by workcrs in daily operation of an oil refinery such as

that in the South Sumatra Oil Refinery.

In ordinary practice Nadiography is one of other means to con

firm the diegnose of low back pain. A complete history, neprolo

gical, general examination and aven the medical treatment not

resulting in any better are usually donc long before the radio

graphic study.

The well defired.diagnose and data of the radiography maki u..po

ssible to appropriately exclude a considerable number of patholo

gical con’Iition that not associate with occupational factors.

In the study, the tarin ‘occupational factors” means any activity

donc directl associates with company bussiness, while other ac

tivities donc at home are categorized as non occupational factor

The non occupational factors experienced by one worker were con

sidered the cama as other worker’s.

As fnr asergonomic concern, the study will try to id&ntify the

type of work of workers having high risk to occupational low

back pain. Ergonomic approach thsn wàuld therofore be implemen—.

ted as the fundamental txeatment for the high risk group instead

of just medical treatment.

II. OB4ECTIVE 0F THE STUDY.

The objectives of the study ara :

1. To identify the high risk group.

2. To define the type of work of the high risk group.

3. To give appropriate tecornmendation.
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Stud i eJ popuioi ion

Tho nubjecbs r the study uero oriqinotd f-rom Padicgroph îc:

feature cf tOn worf-:ers surrer.inq from low bock pain in The

Sou Suoatro Ou Rafinery

Th.r6o. diograph\,’ done njncn 1963 untuil 19 6 wre collccted

09h OrDoci P LdlCd

2 1i n o, I ntrau nous pyelooroou

Pian x—ray o r tOp bock and pyclooraphy -were used to exciude

anv paoholocicol concii bions oct associat d witli occupational

fac;o ro

3, Denon0roti\Je rnusculopkeletal discoses.

To excludo tOc ciegonerotivo diseasas froc tho stucJy , thoze

uho cldnr thon 50 ynars old ocre not inc;i ( 5

Li 030 catoon o F th Podisgraoh ic feabu ro

rrI en r tOc Oadrogroohs wpre donc b’/ RJ±ologist and

cl.ocsif:iod 0:3

f\, .bnor:al group” his group consisto of:

1 • donc structure abnormality, includinr1 : RHsiimato±d or—

thri;i.s, Ustnioorthritis, Lumbosacrot inhal.nnce etc

? 1n y sust n noLms1ty, Lncludln Or3n , Inoc—

ton on on Looc aionolj

Ton Rbnorinai group” that radiologically oeil clefined

on ra conzidered not associated with cccupationai fac tors

b. “tnrmal group’ . This group consisto o-F

Patholoq:col condition associated with blood nuppiv dis—

turhanc,no çjf tOc bock musclas that radiclogically not

dotoctablu. -

5. TOn use of cOmputer focilitias.

Othor inPormatons concerning the workers identifications

ocre obtaind From Personai Oepartmont hacked up by Con—

puter Faciuitins. -

6. Ccci otional classification.

Th existing )opartmcnts ocre aoplied os tho job clonsiPi—

cation of tOc dorkers ond use d as nominal scale in th

DescrifDti’.Ia scotistic. T00 Unportrnents are z



[h D)po rtrnents arc

o. Sccur±ty Dpt. g. Health Dpt.

h. Elcotricai Opt h. Logistic Dpt.

o. Encinne ring DpI. j. Financiai DpI.

ci. Daintenance DpI. j. Farine & Telecommunication Dot.

o finiry Dot. <. Persanal Ont.

. Fire & Safety ]pt. î. Public Relation Opt.

7. Tho diet cihution cf the ‘ioxnai’ group ainong Dopartmonts.
The “normal” groun that their complaint ,ero largely beli.iei du
cc occupational oricjin and tho Radioloqical chr’igcs j’ro iii do—

cern cccupetionally classified.

6. Oesctitico and Info runtini 5tatistics.

n. Thedeta cern orezentoci in th form cf plyqon an] tabulation.
b. NcminT,l scale.

Th oxtsting Uooarbments in bh Refinnry cure uzec os the no

minai scale in tho Uescripbi\Je Statistics.

o. ‘Fime/ynor’ iinru used as other \/arinblc.

Fhc pear of the collection cf 1h0 Rociioqraph\,’ in c:onsidered

EIZU;fl :hrr ‘inriable in IDe stuciy. Th0 photos cure ccllected

sincc R D3 cr1511 19 97

n. 2on-urrbiiity ra-F IDe data arnong Fiopartnents.
6o

The Sale among Departments fleedbe etc t±stically comparable

In ahis regard. incidence rotes were employnd on tho dota
instiac! cf IDe ohE5nrveci nursber,and useci os X

e. Otatisticol computaticn

o anl’ze th’ differences cf incidence rata cf lo; back pain

among Departrncnts, statistical computetions ‘‘etc donc, namely:

1. ‘t’ tont cf significant coco used,

D. te once rain whocner ce difFerence nct,jeen incidence

Rote in 1905 and 1966,1907 cere statintically sonificnt

or junt purely by chance.

H. ta ascertain ijhethr IDe differonce betucen Incidence

Rte cf th P mon ni, Finance anci Puhlic fle1t ion Oeoart

ment ond other Departments cote statistically sirjnifi—

cant or just puroiy by chance. The “roc” dab cF IDe

three Dopartments’ ccc: relatiiely highm th cther De—

nortan n-te.
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C. to oncortain uhethur the :ilffc3rence hetweon th incidonce

;to o— 3tn f6 erriploynos and that cf “Jon Jtf1ff group ocra

ol:hintica1ly significont or just purely h,’ chance.

2. heiatL’ju Sis.

rho Rolativu Risk ocre computed ta cruantify the asaociation

betwiron job group and risk cf su6foring from tau bock pain.

9. F 4iLrorencos oL the 4jsrjbutjon of tho normr 1’ group arnong

Uooartmnnn ocre cH scunsed anS concludcd.

10. SonoS on th stotstici findings and the conclusions, suggestions

ou ru th2n rccoinrncndad.

R E 3 U L

4. Ovoroli view of the renuit cf FRadiclogical ruading.

The 6iuro inlcudes amoicyeas and their relatives, occupational

anS non occupritionai icw bock pain.

Fiourrr I.

66610 6PAPH IL L) I4GNUSE 1965 1 90f ‘ 1907 Tot0l

419 ‘ 165 429 1013

njmbo r cf th Radicorphic readino in an information F tH

magni u6o cf 1Ko problam.

The pot; oloqicol conditions raprusentod bv ‘1Ko normal group

couid b assoc±ated by tempo rory blocS nupply diminishing due

1 . Ncrmo I ? 234 66 294 502

2. S:ono in 1hc u.syslum 57 34 70 191

3. Ostuaphyta / Sour 25 12 31 ‘ 60

4. Infoction cf tH U.Sys’ 19 2 ‘ 4 ‘ 25

5. Kink uroter ‘ 10 ‘ 1 ‘ 10 ‘ 21

6. Sono structure abn. 23 ‘ 10 21 ‘ 54

7. CalciFication ‘ ‘ I ‘ ‘ il

S, Conoostion cF th U.5. ‘ ‘ 36

9. 4notomic onnmoly ‘ ‘ 24

10. Frocturu cf th Saine ‘ f ‘ O

11. Hurniotod Nucleus P. I I

T U L 6 L

7 o

9

5

o

o

ro

5

O

o

11

1 4

O

to pas t’irai dynfunction
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îctual numbar of occu—

pationai+non Occupati—

anal bock pain.

Act.ual numbar cf accu—

pational bock pain.

Na dota bafore 9B5

Pnriod cF’ o Potrocharnical Plant Consruction.

Fi7ura 2 damons brotes the concidence batween thp poak cf the

Polycon i.tth th neriod cf Petrochamicol P1nt Construction

involainj rost ùapartmanLs jn the Pefincry.

Statistical computatlon indicatcd no significant differance between

the mci d’nce o Low bock pain in 1985 anci that in the nex.± twc.

yearo, ia -1986 and 1987. C p 0,05 ).

‘5adentary or isainetric work jere widely blamed as ana cf tho

aticlcqj aV the occupational low bock pain.

S .Numhar o F FRadioqraphic readincj hy year.

Fiqura 2 includrs ampioyees and their relatives, occupaionol

and non occupational bu bock pain.

Fiquru .

1 9

•343

A329
/

/ LCOE?nd
ï 65

- ,95

/0
- 80

—45

-l 91:] 934 1985 1986 1987
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1ciurn 4.

incidence rate oF “occupational” leu back pain, regardless

te job c;rcup cf the empioyee

D E P 4 R T Fi E N T ‘ 19 85 ‘ 1906 ‘ 1987 Remark

Figure 4 demonstrates

a. The actual incidence rate cf the rnost Departinent in 1985 were

highnr than that in 1906 and 1907, although the diffrence was

net significant. C p>0,05 ). This situation aise shown in the

Figur 2 as the coincidence between the peak cf the Polygon—

qraph w±th the pcriod cF Petrocharnical Plant Construction.

b. The actual incidence rate cf the tnormal group” cf the Finance,

Personal 4ffair ond Public Relation Oepartrncn ucre continucus—

ly hi9her thon that o’ other Departments in 1905,1906 and 1907.

The diFFerence is suprisingly signiFlcant. C p<O,05 ).
This is a suhject te e lot cf discussion since th .ernDicyes in

haL Liepatrnentc are qenerally believcd as sedentary work.

1.becurity ‘ 7,56 ‘ 3,7ij t 7,52

2. Elccf:rica’l pouer 8,29 t 1,60 7,95

3. Engineering ‘ 10,39 ‘ 9,43 ‘ 21,39

4. flaintenance ‘ 25,02 ‘ 6,64 19,72

5. Refinori 14,93 7,05 17,00

6. Tire 4 SaTet\/ ‘ 24,39 26,31 ‘ 11,76

7. Heaith ‘ 36,62 ‘ 11 ,49 ‘ 12,54

0. Logiet:ic 10,47 ‘ 3,40 ‘ 13,94
*

9. Firnnce ‘ 27,77 37,03 ‘ 23,62

10. P o n n 1 : 26,70 ‘ 36,50

ii . Public ?ciat:icn ‘ 00,24 35,71 ‘ 37,03

12. Farine Telccomrnunication ‘ 21 ,40 ‘ 13,01 ‘ 20,70

High
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H. Figure 0.

Test cf significant.

In Th2 study Test 0F Significant is needdcl and used

1 . To ascertain whethcr the differances between Incidence Rate

cf cli Deparbrnents ( ) in 1905 anci that in 1906 nd 1907

is statisticali’ sicinificant or just purely by chance.

The statisical Pararneters are

I

= 26,62

= 12

Sd. = 6,65

(X—X)2=5351 ;01

= 26,62

= 12.

1906 : X = 15,31

= 12

2,93

Note : Z(X—)2 in fox- the comparison cf tue different samples.

Further detail cf the crDmputations were no-t; shoun hure.

The resuit is p) 0,05.

-L

1925 : X

n

1907 : X

n

5d.

Sd.

:(X—X)2

= :3,04

= 1703,66

=1040,32

2. Te ascertain whether the diFference between Incidence Rt f

th Financn,Personal /ffair and Public Relation Departrncnts

suc] that cf othe.r Uepartrrents are statistically significant

or just purely by chance.

Foilowing the statistical procedures demcnstrated in Figure O

No.i, uc obtcainecj that p<O,D.

Se, th Incidence Oate cf that Oepartments were significantly

hinher than that cf other Oepartments.

3. Te ascertain whether the difference betucen Incidence Rate

cf Staff group and that cf Non Staff group is statistca1ly

significant cr just pureiy by chance.

The resu1t were : In 1905 p> 0,05 significan-t
n 1906 p4 0,5 significant

n 1907:
fl significant (8910)

That resuits were confirrnad by Relative Rist< shown in Figure 6,

namoly : In 1905 RR.= 0,54 ; incc]erate association

in 1906 hR.= 0,35 strong association

In 1907 RR.= 0,92 : wcah association. (i).
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dvanbaqes anci disaduantages cf the us cf radiography as the

tcol cf diagnose in the study.

In th stLldy radiographic features were used to identify the
occupational back pain through the exclusion cf th group cf

well definod rodiologically changes.

This is scmewhat arbitrary consideration, since the number cF

radiographically normal group could be confounded by those

with no — ôccupational back pain such as carly stage cf Rheu—

rnatoid Arthritis, group cf rnalingering e-tc

The exclusion cf those uho ucre 50 ycars old and over from the

study pcpulaticn was an attempt to minimize the number cf non

occupational leu back pain as the cofounding group.

Occupotionai trauma resulting in damages w±th well defined

Radîolcgically chanqos such as spinal Fracture so for were net

Found in the study.

Suhjects with malinge ring.

The existent cf suhjects with rnalinqering in the normal group

is possible. This is one cf the limitation cf Radiography as

the diagnostic tcol.

Hsrniated Nucleus Puosus.

Uhen Hcrniated Nucleus Pulpusus occured, it was mainly due te

the uca kening cf the spinal structures, uhile occupational ac—

tivitieswere just e trigger. In addtion, Herniated Nucleus

Puloccus very cften occur during aging and therefore excluded

from the study population. ( 6 ).
w

2 Job ci-issificoticn

The job cf he emplcyees were rcu0hly classiFied bas’d on th.

existing Departrnentu ond job group lthcucjh the Joh group con

siste cf 16 orades but class±fied cnly into tue group namely

Staff and Non Staff. Hence, e further .Field study ±3 apparantly

nacded to speci Fy in a greater detail ccncerning the job classi

fication on ergonomic basis ospooiallv in the high risk Depart—
xcnLs

—

3. Thc recuit; cf the study.

The resuit of’ the study can be summrizad as the foliowino

o. Allhough the actual Incidence Rate cf Low back pain in 1985

vas higher than ‘that in 1986 and 197 but the difference

vos net st:tisticaliy significant. ( 0.05

The Fcct that the Petrochernical Plant Construction vas main—

ly donc by Contractors cculd he the cause cf th situation.
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3 .b • The Public Relation, Finance and Personal Affair [Jepartments

had continous].y appcarec to be the higH risk Uepartmcnts since
1905 untiil 1 907. This situation is interest.ing sinco the type
o-F wcrk in that liapartments is generally beiieved as scdentary
ma rJ<

c. The ansoniation between job group and risk of suffering from
low bacH pain.

As mcnt5.oned in page 11 under Figure O no. 3 that job group bas
strong OS:3ociOtion with risk o-F suffering froni low bock pain
in 19b. Ii mas corrFirmsd by p 0.05 and HR. 0.D5. Sut ii was
uniiko]y that in 1905 and 1987. (1985: p)0.OS,RR=O,54, 1987 p
>00. RR = 0.92 ) . This f±ndings is in lino with that in nurn

ber 3,b
scqgest.-ing -hha-c the higher the job group, the less

physi cally act:ive, the more likely suffer freom mw bock pain
Situation in 1966 neod urther observation since other study
donc ci s&-’here disclcsod th8t occupations irivolving heevy abor
Have an incidence oF lo, bock pain similar to that in more se
dentarv .crk, but disahiliiv is more common in the former.This
prohaLïv moire relaind to ( be donf’oundad by ) type of work ra
qLt:i.rOd han the symptom (6) . Arduous physical activ±ty niay ra
suit in tom bacH pain uhen i-h ie wrongly donc ,but oven improve
blood snpply of the muscles if ergonornically anci physiologicaly
donc. (11,12,13,14 )

VII. C 0 N C L U S I O N

1 . Hadiographic studios re used to identify the occupational dis
tribution cf 1cm bacH pain among workers in South Sumatra 0±1
finerv. In ibis reqard o considerable number cf non occupational
bock pain con hc cxclucled from the studied population.

2. bedentory type or i.’oometric work mas tho main cause cf occupati
anal ica” bock pain. Hie disability of’ heavy lahor ±6 more raja
tod te the Lype cf work thon the syrnptorn.

3. Public FL Jotion Finance and Personal Liepartments had appeared
te he thc high r±zk ijepnrtnient.

4.Further atuciy in needed to identi-F’y in a greater detail concern
ing job clasziFication on ergonomic basis espcc:ially in the high
ri sk Urpa rtments

V I I I • R E C O S P E N D A T I L) N

1 [9ake o -Furiher study ta îdentify unergonomic practices especiai
ly in thn high risk liepartments.
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2. Introduco ‘/ (uide for manual lifting and carrying’ especially
for bhe group with physically activo.

3. DeFino maximum permissible weight for manual lifting and carrying.

4. Phjsical fitness progtam should be officially implerncnted and
effccbive especially for the high risk group. The level cf phy—
sical fitness cf Ehe employees should be “average” or over.

5. Revicu and improve generai work conditions including wcrk
schedule, work load, room space, table—chair system etc. based
on ergJnm.Jmic point of ‘iiew. This could reduce the group of ma—
lingering that may exist in the “normal group”.

6 • Look into the ratio between the sedentary and more physicaliy
active worker in the hiqh risk Departmonts to quantify the asse
ciation hcrbueen the sodentary work and risk of suffering frcm
leu bck pain in that Departments.

__________

r
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I. INTRODUCTION
Ergonomics is the science which deal with human being. It has
long been realized that human characteristics differ from one
population ta another either physically, socially or
culturally based. As a knowledge pioneered anci developed at
least, at its early stages, in the Unlted States ami some
European Countries, Ergonomics is stiil western population
centered although Ergonomic research in non western countries
has started to develop in recent years. As far as standards on
human performances are concerned, Ergonomics standards
developed_ in (for) western population should only be applied
with great care. Some Indonesian experiences bas shown this to
be true. This paper presents three Ergonomic subiect matters
whjch have boen found to be some of the areas where
population characteristics have to be considered when applying
Ergonomics name]y, anthropometry, speed of motion anci product
design. The findings are based on research resuits performed
by the Bandunq Institute of Technology, i.e. the Laboratory
for Work Analysis and, Ergonomics.

II. ANTIIROPOMETRICAL DIMENSIONS
One of the most frequent accidents in construction works in
Indonesia happens in the operation of heavy equipments. It is
strongly feit that lack of anthropometrical fitness in the
the operator—machine systems is the main source of reason. The
Railway state company has long been concerned by the physical
design of foreign made locomotives which is too large for
average Indonesian operators. These situation is not without
reasons. Measurements by the Laboratory of Work Analysis and
Ergonomics in I3andung shows that the averaqe height of
Indonesian students are 166 cm. It can be reasonably predicted
that due to social-ecenomic conditions, locomotive operators
have lower height figure. Compare the figure to average height
of for example, American males which is 172 cm (11. There are
ofcourse other anthropometrical differences besides height
between Indonesian population and other populations which
should also be considered promptly.

III. SPEED 0F MOTION
It is of guite importance to note that for a simulated manual
assembly work, Indonesian subjects perform faster for
work areas close to the body ( < 20 cm), and slower for
work areas far from the body C > 35 cm) ( 31 as compared to
what would be shown by Westerm workers if calculated from
three Predetermined Motion Time Systems (Work Factors, Methods
Time Measurement and Basic Motion Time). Tirne measurements for
Indonesian experiments were performed with standard time study

Airmail abstract in cluplicated to Conference Secrelariat, Department of Physiology, Faculty ot ftedicine,
University ot Udayana, Jalan P13. Sudirman Denpasar - Bali, Indonesia.
DEADLINE 0F FULL PAPER, JUNE 1, 1988
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procedures. Another research resuit shows that Western workers
are faster than Indonesian workers in 35 % of the motions
classified in the Maynard Operation Sequence Technique. The
research were performed laboratorily as well as practically at
the Nusantara Aircraft Manufacturing Company in Bandung C 2,
4 1. However, it is quite interesting to note that for the
motions which Indonesian workers perform faster (5 % of them),
most are for tool use motions.

IV. TYPE WRITER KEYBOARD DESIGN
The internationally widely used QWERTY type writer keys layout
design has been found to be less productive compared to a
design specifically developed to be used for typing
Indonesian words. The Indonesian design were c3eveloped through
considering alphabets use in Indonesian worcls and
Physiological ability of the fingers. For a 100.000 words
of typing, the new design requires approximately thirty
minutes faster compared to typing with the standard design
type writer (51.

V. THE NEED TO DEVELOP NATIONAL ERGONOMIC STANDARDS
The three research resuits which respresents Indonesian
cases might be found as well in other countries. llany works
have proved the existence of anthropometrical differences
between populations. Besides strengthening these findings in
anthropometry, this paper also shows differences in speed of
motion. In an industrialising country like Indonesia it is of
importance to consider these facts since many practical
aspects relate to them directly. Among others are efficiency
dan productivity which have become national issues. The
design of products especially used for productive purposes
included also in this category as shown through the type
writer keyboard layout design here.
This indicatates the importance of developing national
ergonomic standards at least for relevant subject matters.
Since there are many other Ergonomic subject matters which are
strongly population dependent, it is a challenge for
Ergonomists anywhere in the world especially in non western
countries to extend their research in this area. The more this
has been explored the more Ergonomics has share in national
developments and in its turn receives more acceptance.
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ANTHROPOMETRIC DATA 0F INDONESIAN WITH VARIOUS OCCUPATIONS

A.Manuaba, D.P.Sutjana, N.Adiputra

Department of physioiogy,School of Medicine,
University of Udayana, Denpasar,Bali,Indonesia

Introduction

In carrying out deveiopment, indonesia stili has to im
port science and technology, wich are flot seldom, beside ad
vantages gained until recently, creates various impacts or dis
advantages in form of occupational diseases, accidents, me
ffective and inefficient work processes wich course to unpro
ductive work and additional costs. Efforts in minimizing or
omitting these negative impacts have been carried out through
transfer and choice of appropriate technology,wich covers six
basic aspects or criteria, namely economic, technic, health
/ ergonomics, socio-culturai, environmental and energical pre
servation and conservation. These aspects or criteria must be
vieweci and appiied holistically and wisely with aim to minimize
or to omit negative impacts. But in practice, such an approach
is unreachable due to various reasons, among others due to
iack cf knowiedge and technical know-how, lack cf anthropometric
data of the consumers, lack cf coordonation between related
institutions and lack of umbrella legislation and regulation
to be pursuit. Facing ail those obstacles and constraints, e
fforts had already being done to fiii in the lackings, among o
thers of having Indonesian anthropometric data. This study is
one cf those efforts, particulariy in regard to the anthropome...
tric data of drivers, passengers, industrial workers, goverment
officiais and farmers.

Method.

By using anthropoiometer Super
anthropometric measurements were conducted in nine cities name—
ly Meda, Padang, Palembang, Bandung, semarang, yogyakarta, Sura
baya, ujung Pandang and Denpasar. As samples were drivers of
buses and trucks (ail male), fernale and male passengers, govern
ment officiais, industrial workers, and farmers. Items being
measured were selected based on practical purposes

Result and discussion.

Resuit are shown in table 1 and 2, wich are grouped due
to simiiar character. In fact, not au data were presented due
to space limitation. And there is no significant differences
exist betweenthose various occupations. But anyhow, these data
can be used in designing agricuitural and industriai machines
and equipments, office meubels and motor cars. By so doing, it
is hoped that more “ fit ‘ man-task system in conducting develop
ment wiil be more possible to be attained, wich course to better
working conditions and environments.
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Table 1 ; NIIERIC DATA 0F INX)NESIAN WI’flI VARIOUS OCCUPATION

D R I V E R PASSENGER G0V.0FFICIAL

MALE FENLE MALE FEXALEBUS

-p-p)-.

Q—
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L,’
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—4

o

‘t,
(b

L,,

L,

u

Q)

c» ‘

7,’cD
D
I’- -

L0
L,

n
cn

r)

w
‘t

-.

H
t,,

Pi

(I I

± 8.65
± 9.49
± 5.59
± 5.72
± 5.27
± 4.73
± 3.89
± 3.89
± 3.41
± 5.29

491
32.43
55.92

161.86
40.65
70.61
54.29
90.12
74.10
22.74

115.75

± 7.94
± 10.05
± 6.18
± 4.75
± 5.84
± 4.53
± 13.99
± 5.03
± 3.10
± 7.08

± 3.46
± 4.07
± 2.99

± 7.30
± 8.09
± 6.24
± 3.26
± 4.99
± 7.33
± 4.84
± 4.19
± 3.35
± 5.78

± 8.78
± 6.84
± 6.16
± 6.38
± 4.6j
± 3.79
± 4.61
± 4.60
± 2.97
± 5.73

± 3.81
± 3.15
± 2.72

32.42
50.44
41.32

Nimber 460 459 448 450 400
Age((eyer) 31.92 25.08 ± 6.22’ 24.98 30.66
Body weight(kg) 58.36 54.35 ± 6.68 47.10 56.10
Stature (an) 162.51 162.86 ± 6.43 152.31

-

161.84
Stoulder breadth 48.34 40.36 ± 3.32 36.11 40.27
Forward gripreach 70.31 69.26 ± 3.54 66.38 - 70.61
Side aim reach 54.35 53.51 ± 4.08 53.51 55.86
Sitting height 84.43 83.43 ± 6.88 78.71 - 83.86
Eye level 73.35 74.35 ± 35 67.78 73.57
Elbow rest ht 23.09 22.30 ± 2.72 21.56 23.18
Vertical reach 116.90 116.61 ± 5.98 108.87 ‘ 116.02
sitting
Hip breadth 31.64 ‘ 31.38 ± 3.18 30.72 32.23
Knee height 51.16 50.16 ± 3.66 47.40 50.37
Popliteal height 42.23 41.60 ± 2.55 39.22 41.48
Buttock poplit.
length. 44.88 ± 3.45 43.82 ± 4.02 44.78 ± 3.35 43.31 ± 3.48 44.67 ± 3.54 43.89 ± 3.60
Buttock knee
length. 54.36 ± 3.51 53.90 ± 3.72 54.92 ± 4.05 51.50 ± 3.73 54.20 ± 3.91 52.51 ± 3.51
Buttock finger
length. 81.73 ± 10.78 86.99 ± 8.12 80.55 ± 4.35 82.72 ± 4.64 85.37 ± 11.01 81.85 ± 7.86
Buttock leg
length. 95.62 ± 6.64 99.52 ± 8.52 94.14 ± 7.87

28.77
47.57

152.31
36.65
65.93
52.27
79.10
68.54
21.88

107.04

± 13.02
± 3.15
± 2.84.

± 7.39
± 7.15
± 11.10
± 2.51
± 5.67
± 6.60
± 3.71
± 3.49
± 3.09
± 9.49

± 2.83
± 3.04
± 2.48

30.17
47.74
38.99
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Nurer
Age (year)
BDdy weight(kg)
Stature (an)
Eye level Std
Shoulder height
Elbow height
Grip height
Vertical reach height
Forward grip reach
Side arm reach
Sitting height
Eye level st.
Elbow rest height
Hip breadth
Knee height
Popliteal height

419
29.02 ±
53.69 ±

160.97 ±
.150.14 ±
134.46 ±
99.07 ±
69.75 ±

193.18 ±
68.81 ±
53.65 ±
82.61 ±
71.92 ±
22.22.±
31.36 ±
50.17 ±
41.35 ±

7.65
7.45
7.95
6.35
6.36
4.98
4.64
8.39
4.78
4.17
4.75
4.30
3.26
2.81
3.25
3.15
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420 417 450
26.07 ± 8.37 33.37 ± 10.39 29.53 ± 9.57
46.42 ± 6.00 - 50.82 ± 6.72 45.96 ± 6.08

151.07 ± 5.38 160.39 ± 6.02 149.62 ± 5.56
139.33 ± 5.43 148.93 ± 6.14 138.05 ± 5.55
126.55 ± 6.27 133.54 ± 5.96 124.72 ± 5.34
92.96 ± 4.67 98.77 ± 5.22 . 91.46 ± 5.16
65.44 ± 3.72 69.21 ± 4.42 64.74 ± 4.53

180.28 ± 7.95 191.14 ± 8.45 177.33 ± 5.23
65.03 ± 5.01 71.39 ± 9.32 63.41 ± 5.23
51.26 ± 4.57 54.49 ± 5.27 49.29 ± 4.36
77.63 ± 3.95 1 81.81 ± 4.84 77.16 ± 3.66
65.85 ± 3.98 70.62 ± 4..69 66.34 ± 3.91
20.79 ± 2.80 21.15 ± 3.70 21.06 ± 3.61
30.16 ± 4.14 30.56 ± 2.97 30.23 ± 3.27
47.03 ± 2.83 49.80 ± 3.42 46.22 ± 3.57
38.81 ± 2.92 .41.26 ± 2.95 38.67 ± 2.61
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419
29.02 ±
53.69 ±

160.97 ±
150.14 ±
134.46 ±
99.07 ±
69.75 ±

193.18 ±
68.81 ±
53.65 ±
82.61 ±
71.92 ±
22.22.±
31.36 ±
50.17 ±
41.35 ±

7.65
7.45
7.95
6.35
6.36
4.98
4.64
8 • 39
4.78
4.17
4.75
4.30
3.26
2.81
3.25
3.15

420
26.07
46.42

151.07
139.33
126.55
92.96
65.44

180.28
65.03
51.26
77.63
65.85
20.79
30.16
47.03
38.81

± 8.37
± 6.00
± 5.38
± 5.43
± 6.27
± 4.67
± 3.72
± 7.95
± 5.01
± 4.57
± 3.95
± 3.98
± 2.80
± 4.14
± 2.83
± 2.92

417
33.37
50.82

160.39
148.93
133.54
98.77
69.21

191.14
71.39
54.49
81.81
70.62
21.15
30.56
49.80
41.26

± 10.39
± 6.72
± 6.02
± 6.14
± 5.96
± 5.22
± 4.42
± 8.45
± 9.32
± 5.27
± 4.84
± 4.69
± 3.70
± 2.97
± 3.42
± 2.95

450
29.53
45.96

149.62
138.05
124.72
91.46
64.74

177.33
63.41
49.29
77.16
66.34
21.06
30.23
46.22
38.67

± 9.57
± 6.08
± 5.56
± 5.55
± 5.34
± 5.16
± 4.53
± 5.23
± 5.23
± 4.36
± 3.66
± 3.91
± 3.61
± 3.27
± 3.57
± 2.61
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WORKPLACE DESIGN, NEW TECHNOLOGY AND ERGONOMIC IMPLICATIONS

Ekiund, J5rgen A E
Dept. of Industrial Ergonomics, University of Linki5ping,
S-581 83 Link5ping, SWEDEN and Saab-Scania Consuit AB,
M51nda1sv. 93, S-412 63 G5teborg, SWEDEN.

The distribution and extent of musculoskeletal disorders in
industry has undergone a change in Sweden during the last
decades. Back disorders were earlier the most common
affections. These were considered to be partly caused by
work and workplace features. Examples of risk factors shown
to be important are heavy lifting, bending, stooping,
twisting, repetitive movements, forceful movements and
vibration exposure (Andersson 1981).

Industry has during many years introduced counteractions in
attempts to prevent work related back pain.The strategies
have been to decrease lifting, unsuitable postures and
vibrations. This has mainly resulted in lifting aids,
sometimes automated production systems, improved workplace
design such as adjustable working heights and decreased
working distances. New designs of lifting aids have evolved,
for example hand manoeuvred force amplifying devices and
vacum regulated lifting aids, allowing fast and easy
handling of goods. The increased use of f ork lift trucks and
pallets has also decreased the need of manual lifting. Use
of bigger containers instead of smaller boxes or sacks also
eliminates manual handling which is replaced by mechanical
aids instead. Jobs have transformed f rom physical handiing
to regulation of equipment, machines and vehicle driving.
Ah these changes together are beleived to be the reason for
the decrease in work related back disorders which now can be
seen in Sweden.

Today, however, there is a strong increase of work related
neck and shoulder disorders. The risk factors for these
disorders are less known, but are considered to be static
work postures, repetitive tasks, rapid movements, raised
arms and stress among others (Kvarnstr5m 1983). There is
less experience concerning prevention in industry, partly
since these problems are relatively “new’. In fact, many cf
the manual jobs described above, have transformed into
seated work tasksin which neck and shoulder disorders have
become common •instead. Examples of occupational groups which
have undergone this development can be f ound in forestry and
industrial production. Lumberjacks had previously back pain.
They have now partly been replaced by machines and forest
machine drivers, who are affected by shoulder pain. Thc
eariier heavy manual materials handiing in industry has now
largely been eliininated, and is now instead perforined by the
use of fork lift trucks. The drivers of these trucks are
often affected by neck pain due to the excessive demands of
nec]- movements
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The strategies in industry to prevent these disorders are
now to create good seated postures which cause minimal
postural work load, and to create variation between several
work tasks and work postures. In other words, work
organizational changes are now seen as very important means
to improve the situation in relation to the introduction of
new technology.

In the application of ergonomics, the analysis of the work
is central for ah preventive measures. It is flot enough to
identify bad postures and the presence of risk factors for
musculoskeletal disorders. For effective prevention, also
the causes of an unsatisfactory situation emanating from the
work demands must be identified. One way to analyse these
causes, which has been shown to be a useful tool (Eklund
1986), is presented below:

ANALYSIS 0F WORK TASK

Visual demands

light
contrasts
glare
object sizes
viewing directions
temporal pattern

Mental demands

mental load
vigilance
concentration
stress

precicion
forces
directions
handgrips
postures
movements
temporal pattern
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Demands on Dhvsical manil3ulation

Properties of the workplace

physical dimensions
spatial restrictions
exposure (vibrations, chimate)
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PREDICTIVE MODELS
FOR

OXYGEN CONSUMPTION AND PHYSICAL WORK CAPACITY

Kitti Intaranont and P. Khokhajaikiat

Department of Industrial Engineering
Faculty of Engineering

Chulalongkorn University
Bangkok 10500, THAILAND

During prolonged physicai work, the individual’s performance
capacity depends largeiy upon his or her ability to take up,
transport and deliver oxygen to the working muscles.
Consequently, the physical work capacity (PWC) or aerobic
capacity is probably the most appropriate measure of a worker’s
physical fltness (Astrand and Rodahi, 1977). Both maximal and
submaximal exercise tests can be employed to determine the PWC
values. Though the first protocol is more accurate but the
latter can predict the PWC with sufficient reliabiiity and
accuracy (deVries, 1980; and Fox and Mathews, 1981). This
submaximal test can also be applied to sedentary or older
individuals without discomfort and potentiai hazards associated
with maximal tests (Astrand and Rodahi, 1977; and deVries, 1980).
Both of the methods, however, are rather time—consuming.
Thailand, as a developing country, aiso face one probiem, i.e.,
equipment empioyed in the experiment, oxygen and carbondioxide
analyzer in particular, is very expensive. Therefore, the need
for a simple and rapid method is obvious if one wants to test
larger groups of people. Besides, models deveioped in the
western countries may flot be applicable due ta different kinds of
equipment, methods and ethnic groups of subjects.

The purpose of this study was to develop and test
mathematical modeis using simple significant variables to-predict
oxygen consumption and the aerobic capacity. Such variables were
sa simple that no expensive equipment was required. These models
will be very useful to the collection of ergonomic data in the
field being conducted in Northeast Thailand

SUBJECTS jQ METHODS
One hundred male subjects, 20—49 years of age, participated

in the experiment. Ail of them were agricultural workers in
Northeast Thailand and were accustomed to hard working activity.

The test protocol required each subject ta pedal the bicycle
ergameter (Monark) at 4 different workloads for 5 minutes at each
load at a speed af 50 rpm Ail subjects started off with a low
warkload. After resting for 15—30 minutes, they continued at a
higher warkload. During the iast minute of each load, the oxygen
uptake was determined by the Douglas—bag method collecting
expired air through a half—face mask (Hans—Rudolph). The gas
analyses were made by a AVL 954 Blood Gas Analyzer. With ah
variables carrected ta STPD condition, the oxygen consumption was
computed using a generahized formula (Fax and Mathews, 1981,
p.607). The corresponding heart rate was recorded by a
cardiograph recorder (Minigraph MG—lA). The PWC was then

1
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calculated by exLrapolating the regression une of 4 values of
oxygen uptake and corresponding heart rate to the predicted

maximum heart rate (220—Age) and projecting for the PWC in hmm

as described by Kamon and Ayoub (1976) and deVries (1980).
To check on the rehiabiiity of the experiment, 20 subjects

were randomly chosen from the original group and retested.

ResuiLs were thon statistically compared using a t—tesL.
Tu validate the models, an additional experiment was

conducted using extra 20 male agricultural workers f rom other

villages. They were asked to do the same test of the previous

protocol. Ail data were recorded and later computed.

RESULTS AND CONCLUSIONS
Attempts were made tu develop the mathematical models, from

data of 100 subjects, using the stepwise multiple linear

regression technique (least square criterion) frorn SPSS/PC

Package. There were 3 types of models developed:
1) tu predict PWC from age (A), a workload (L) in watts aiid

the corresponding Iieart rate (HR) in a form of Von Dobein, et al.

(1967), labelled Model 1,
0.492 (3.662—0.013A)

(L ) .e
PWC l/min of oxygen

0.927
(HR )

2) to predict PWC from age, oxygen uptake (VO) in i/min at

STPD and the corresponding heart rate, labelled Model 2,
0.881 (7.6—0.008A)

(VO ).e
PWC z l/miri cf oxygen

1.389
(HR

3) to predict oxygen consumptiori using age and ventilation
volume (VE) at STPD as mndependent variables. After executing

several computer programs, it was decided to use an exponential

form for the model, labelled Model 3,
0.918

VE
VO z 0.172 hmm of oxygen

.0.307
A

The model validation emphoyed data from additionat 20
subjects. Table 1 shows the comparison of PWC values estimating

from Model 1 and Model 2 as opposed to the predicted ones cf
selected researches. A one—way ANOVA procedure was conducted to
compare the mean of PWC predicted values which proved to be
significantly different at 5% confidence level. Further Duncan’s
test sl)owed that Von Dobeln’s was statistically lower than the
others’.

Table 2 illustrates the comparison of oxygen uptafre values
predicted by Model 3 and by Berriard, et al (1979) Based on tue
one—way ANOVA procedure, no significant differences ocuried

In ahi cases the predicted models from this study produces

4 less erots (SSE, sum ot square of the estimates) anci smaller
deviations Test—retest analysis using a standard t—test showed

I
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no significant difference (t1.64) between the mean PWC values.
The resuits confirm the validity of the research methods and
equipment employed. The models will be used for data collected
from the field where less expensive equipment is employed.

TABLE 1

No. Model Saur-ces Data Used Mean Std. Dcv. SSE F Statistic

1 This Study 20 2.90 0.53 —

2 Model 1 20 2.85 0.38 2.62
3 Model 2 20 2.90 0.40 1.47 11.697
4 Tayyari (1985) 20 3.15 0.50 3.20
5 Von_Dobein_(1967)_20 2.27 0.27 10.77

TABLE 2

No. Model Sources Data iised Mean Std. Dcv. SSE F Statistic

1 This Study 80 1.44 0.31 —

2 Model 3 80 1.42 0.22 1.93 1.78
3 Bernard (1979) 80 1.35 0.24 2.27
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RELATION BETEEN THE VDT OPERATING TIllE AND
WORKER’S ESTIMETION 0F WORK LOAD

Toru Itani, Toru Otani, Sigeki Koda
and Hideyasu Aoyania

Department of Hygiene
Okayama University Medical School

2-5-1 Shikata-cho Okayama, 700 Japan

INTRODUCTION: In Japan, rapid computerizatien at office and manufacturing work
has caused various kinds of health probienis, suçh as psycosocial-stress,synip
toms cf eye and vision, musculoskeletal strain, disorder of autonomic nerves
and reproductive problenis. In order to find out preventive ineasures of such
occupational hazards, it is important to define the characteristic of VDT work
load. Especially, operating tue analysis is considered to be important, as
VDT is used in different nianners in various kinds cf jobs. To grasp the cha
racteristic of VDT work load, a study on VDT operating tue by recording the
usage of machines and a questionnaire study on work load and health condition
cf workers were carried eut in .an electronics company.

METHOD: Operating tine of 86 VDTs was recorded for 20 working days, and the
data of 19 VDTsat a purchasing and seliing section ( Job 1 ), 11 CAD units at
a designing section ( Job 2 ), and 12 VDTs at a production management section
(Job 3 ) were analysed to compaire with the resuits cf a questionnaire study
about work load and health condition cf the workers at the sections. The main
task of the workers is data searching at Job 1, CAD ( Computer Aided Drawing )
at Job 2, and data entry at Job3. The number of the workers who operated the
VDT was 50, 21 and 48 in Job 1, 2 and 3, respectiveiy. A questionnaire study
was aise carried out for the workers at those sections.

RESULT: Figures 1, 2 and 3 show the distributions cf average operating tiine a
day, maximum operating tue a day and maximum continuous operating tue of the
workers in Job 1, 2 and 3. Frein these resuits foilowing characteristics cf
the distribution of operating turne are pointed eut: 1) At Job 1, the variation
of’operating tue a day among the operators is net big as that at Job 2 and 3.
2) Many cf the workers in Job 2 are working for long tue without rest. 3) At

w Job 3, half cf them are work
ing iess than 30 minute a day
in average, but a few workers
are working long tinie.

orkers’ self estimations
of the frequencies of using a
key-board or “mouse”, reading

• manuscripts and watching CRT

________

are shown in figures 4, 5 and
6 Computer aided drawing

_,
units operators are using key

A
boards and watching CRT more

2: J1 frequentiy than the operators

Àirmail abstract in dupljcated to Conference Secretariat, Department of Physiology, Faculty of Medicne,
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in other jobs. Subjective cois
plaints about work and health
condition is shown in figures
7and 8. The workers in Job 1
and 2’complain of eye and
visual probleiiis and gneral
fàtigue niore frequently than
the workers in Job 3. The rate
of the complaints about mental
stress is higher aniong the
worker in Job 2 than others.

CONCLUSION: Work load and
V health condition of the

V workers of three groups using
VDT in different manners was
estimeted by analysing the
record of operatang tiine, and
the resulI of subjective ques
tionnaire. The result showed
that there exist some a littie
difference in the work load am
ong three groups and the
orkers are coniplaining health
problems relating to such
difference in work load.
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EY’flTCS DBL1S Or CAS “BE74D” TRANSRDRI’ATION
A Manuaba, TD ening Kerana, and K Karna
Dept .of Physiology, ScIo1 of Medicine,

Univ . of Udayana, tnpasar-Bali, Indonesia.

Introduction

Since 1986,University of Udayana started t. use its new campus which
is located at the aikit area,about 30 lan distance frorn the old one. It is
about 30-40 minutes by car norrr11y drived using public transport which is
populer as “bo”.But in fact,in daily practice,less than 30 minutes drived
re very often experienced by passengers who ace rrostly students. In additi
on, practically rrore than 10 passengers ere accamodated in that srr1l banD,
which was done by the driver for economic reason. In such a situation, it was
assud, that various unexpected things might happeri , started from inconveni
ence trip up to accident ,particularly with the bad traffic engineering found
in several places .Of course one of the reasons is might due to unfit or un
rrtch passenger and driver-seats systerr ,which are actually unnecessarily
occured if ergonomics principle was irrp1rented during the designing phase
of these srr1l buses.And,certainly it cari be done easily,since rrost of those
buses are new ones, the body was des igned and built in Bali. Since frequent
trips will be carried out by the students , and trip comfortness and safety
wifl influence their acadOEnic perfornnces, for examples in following lectu
res, laboratory rks , and examinations as well ,ergonomic transportation iTans
becai e rnust,with die fact that rrore students will be using die new canpus
in die ccinina years in accoiilancE with tfle Rector Policy, such transportation
rreans Eire ealiy needed. To attain that condition, an ergonomic study of cur
rent problr faced by passengers in a carpus bero was caxiied out as base
data for inprovnents.

Method

levant anthioporretric data of students and parts of “campus” baïo as
ll re œilected.)iestionnaires ere also used to students ,particularly
in regard to their feelings and ccmrents as passengers . Students proposal
for irrprovrents were noted as additional data.

Result and discussion

FrOEn questiorinaires,it sbowed that 67.0% cf die students said:”travel
ling in that baro was really uncomfort” .This is due to the squeezing condi
tion (97.0%),no space for legs novnt (l00%),and the air within the bro
feit too bot (91%).In addition,about 97% said travelling in that b crea
tes headache and unsafety feeling,which causes by too rreny passengers (73%),
too fast driving velocity (73%) and rough driving (82%) . And finally about
73% afraid travelling in that baro due to unconvenience lest experiences
(91%).With ail those cormer1tr,it is evident that it is really inconvenience
travelling in that canpus baro ,and that condition wiil certainly influence
the performance of students in carrying out their tasks afterward.

9se carnents ere stiongly supported by the fact that unfit passenger
seats systern existed,arrong other in regard tc seat width/length,space for
legs and had for cassengers.

Table 1, sbowed that seat length in sborter than 10 hip breadths ,which
course to inconvenience sitting.Altbough there in about 10 an space for legs
(122.0-11.4),practically it in stiil difficult to rrove die legs due to for
ced sitting posture as consequence of low seat height in compare to poplite
al height.And average 2 an difference between average sitting height + seat
height and ceiling height rnake die troveirent is also inpssible. In short , it
is really inconvenience riding with that beiro.



As regard to driver-equiprnts relationship, foot reach average is 81.02

+ 6.58 an,while distances of brake,clutch and accelerator is 77.23 + 3.34

an on average.It rreant that theoritically equipints operated by foot are

reachable.In relation to hand reach, 72.12 + 3.52 is the average,while ail

hand controls distances are 69.3 + 1.3 on the average.I reant aiso are stiil

within reach.It is difficuit to say,whether such an ergonomics condition

encourage drivers to drive roughly and fastly.

With ail tlx)se lackings , particularly in regard to passenger pe, im

provanent is a must,particularly in facing the future developrnent of the

new campus.

Table 1. Anthroperrtric data of bo and passengers (an).

Itn Berro Passenger

Seat length “long” 192.40 ± 2.4 cm
12E;.13 ± 3.18 cm

Hip breadth ± 1.71 i

6 students ± 10.26 an

4 students ± 6.84 cm

Seat height
Popliteal height

Space width
Buttock knee of

students

Ceiling height
Sitting height +

seat height

32.56
195.36
130.24

28.17 ± 2.60 an
41.22 ± 1.56 an

122.0 ± 4.24 an
55.72 ± 2.75 an

111.44 ± 5.50 an

117.5 ± 2.32 an

115.02 ± 6.05 cm



TRANSFER 0F TECHNOLOGY NEEDS REDESIGN

Alain WISNER*, Arona AW, Ah KERBAL, Mouldi SAGARGroupe d’Anthropotechnologie du Conservatoire Nationaldes Arts et Métiers* Laboratoire d’Ergonomie du Conservatoire Nationaldes Arts et Métiers
41 rue Gay-Lussac, 75005 Paris France

KEYWORDS : Transfer of technology, Industrial Redesign.
INTRODUCTION

Too many factories imported in industriahly developingcountries are quickly dilapidated. Though some of them are ableto yield a decent amount 0f production, the quality is generally low and the technical layout rapidly deteriorated. Threeresearches carried out in algerian paper mihis (Kerbal 1988),tunisian and french paper mills (Sagar 1988) and senegalesechemical factories (Aw 1988) show how the mechanisms ofdilapidation take place, what theworkers succeed to do tofight the production decay and what can be done to reducethese costly phenomena.

METHODS
The general methodology has been described earhier(Wisner 1976). It is related to ergonomic work analysis(Sahbi 1984) recently transformed by Pinsky et Theureau(1987) who developed the concept of “course of actionanalysis”. To understand the “course of action”, it isnecessary te study the whcle behaviour (action, observation and communication) and to confront the worker withhis/her recorded behaviour.

In the case of technology transfer, it is interesting tocompare two situations, one in the sehler’s country andthe other in the buyer’s country. Sometimes the comparison takes place between two factories instahled intwo regions of the same country (Abrahao 1986).

To avoid or — at least — reduce the undesirableeffects of inconvenient transfer, a general method now
•used for systems design can be applied the empirical Ianticipation of likely future activities This anticipation is possible when the ergonomist is helped by a groupof designers, experienced workers and shop managers duringthe design period (Daniellou 1988).

ORIGINS 0F DILAPIDATION
Three domaines of mistakes or neglects can be conside—red equipment, organization and training.

Too often, geographic differerices are flot consideredduring the preparation : for instance large quantity of purewater or stable supply of electric power with precise characteristics are assumed to be easily available everywhere in theworld. In fact water and electricity are flot supplied in thethree types of plants studied at quantitative and qualitativelever imphicitly considered in the design of the productivesystem. The disappointing characteristics of water bring aboutcorrosion and abrasion and the unstabihity of the electrical



supply is related to unsatisfactory operation of automatedsystems. These important points are not the only ones whichcali for redesign of the eguipment.

It looks cheap and efficient to transfer organizationand training systems simuitaneously with the equipment. Infact, organization is a bridge between equipment and envi—ronment (Wisner 1984). The contingency theory of organization (Robbins 1983) predicts that if environment is clearlydifferent, organization has to change This consideration
is extremely important in the process industries studied byus. A high level of easy communication between ail workersoperating in this type of factory is recommanded by ail authors in industrialized countries. In fact, in the three typesof plants studied, the communication devices were usually
out of order, the competences of the workers were despisedand the target of high quality was given up An authoritariantype of organization had in fact taken place. But, many workers using their competence had restablished some communication using verbal or non verbal languages and had more orless compensated the failing automatic devices. A more rea—listic approach of the real functioning of equipment, ofthe workers competence and of the difficulties they have to
master can lead to an original and efficient organization.

Training is considered since the beginning of technolo
gy transfer as the main f ield of action to improve the run—ning of systems. Though some authors continue to doubt thepossibility of some ethnic groups to produce efficient indus-trial workers, this restriction does not seem to be
real (Meckassoua 1986). But work analysis has to be used
to describe both the initial and final stages of training.Too often the initiai knowledge of workers acquired undervery diverse circumstances (hunting, f ishing, handicraftmaking) is neglected or denied (Feuerstein 1980, Wisner
1988). The final effect of training is sometimes unrelatedto the real difficulties the worker will have to solve inthe plant. The tasks are defined in relation to theoreticaloperations that do not even take place in the seller’s
country and are of course very far f rom the actual problems
0f a dilapidated factory. In one of the factories consideredby us, the very modem training center installed within
the plant, ignores the real state of operation 0f the
neighbouring shops.

The highest grade of unreality sometimes takes placeduring the “test run”, scheduled as the contractual end ofthe seller’s raie for the factories sold “keys in hand”.During the few days of the test run, pure and abundant waterand stable electricity supply are requested, a numerous groupof experienced engineers and operators are displaced fromthe seller’s design, production and maintenance departments.The test run succeeds usually under these conditions. But itis not uncommon that either the whole plant or at least somepart of it will neyer work again. The real conditions ofexploitation quickly appear and the problem of the inadapta—tian of eguipment, organization and training to the local



conditions that have not been studied before, have to be
solved under the worst conditions. A prior eznpirical an
ticipation of likely future activities would have
allowed a limited but efficient redesign of the transfe
red technology.

REDESIGN
In most industrially developing countries, original

design of new plants is flot yet possible due to the scar—
city of competent engineers, though a country like
Brazil has now got over this stage in many f ields, for
example the distilleries described by Abrahao (1986). But
even inside this country, important adaptations have to
take place in relation to local constraints. Special
parts 0f the technical layout have to be modified in rela
tion to the natural and industrial resources. Spare parts
stocks have to be f itted to local conditions. Organization
needs rethinking as the environment is different. Training
should be adapted to meet the real situation of the some
times impaired plant, the initial competences of the avai
lable manpower and the poor local technical support.
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ERGONOMIC WORKSTATIONS FOR PRODUCTION SEWING TASKS

C M Hs1egr8ve
Uni versity of Nottingham

Dept. of Production Engineering nd Production Mn.gement
Uni versity Park, Nottinghm N07 2RD, UK

INTRODUCTION

Within the last few years, upper limb strain injuries have
been recognised as e serious problem in the textile industry.
Other industries which require highly repetitive, short cycle
tasks and which experience similer problems are the
electronics industry (essernbly tasks) and food processing,
For the industries concerned, the costs in sickness absence
end high labour turnover are very serious indeed. It is
however notoriously difficuit to record statistics frorn the
textile industry in order to judge the true scale of the
prohlern.

The present study of sewirig workstations was uridertaken as a
result of wrist pain and injuries reported by machinists.
Observations of severel production sewing tasks have been
drewn together to produce preliminary recommendations for the
design or redesign of sewing workstations and to form the
basis for e detailed study of the sewing tesk which will be
aimed et identifying the changes which need to be made to
reduce the levels of injury.

INVESTIGATION 0F THE SEWING TASK

The sewing tasks were studied on the production une in some
detail using video film. In addition to this, mechinists
were interviewed end a larger number were asked to complete
questionnaires in order to obtain information about the work
they were perforrning, their experience of fatigue and
discomfort during the working dey and the influence of the
workplace leyout on how they perfomed their task.

A great deal of information was obtained from the workers
themselves, which helped to illuminate both the problems
identified by the managers and the measurements taken from
video, In one study, it wes found thet well over half of the
machinists feit that they were not able to work at full
efficiency throughout the working dey due to the pain or
discomfort they experienced in doing the task, Some
experienced serious fatigue as early es mid—morning, while
others reported such fatigue es occurring in the second haif
cf the working week, This was closely related to the type of
work on which they were engaged.



SEWING TASK

The responses to the questionnaires showed that machinists
tiere able to identify very specific sites of discomfort which
were related to the task. For instance, severai grips are
used in sewing both for holding material anci for performing
fine operations such as tying off or sealing threads. These
can cause strain injuries to the fingers as well as the more
commonly reported wrist injuries.

The study aise showed that the upper limh strain injuries
were not simpiy related to the primary (right—handed) task of
feeding the material through the sewing machine. Machinists
reported other problems in the left hand and in the fingers.
The left hand is typically used to spread out the buik of
materiai across the sewing table, moving it at the same rate
as the seam. The movements performed by this hand are not as
fine as those of the right hand and there are fewer
movements, but the hand is lifting a greater weight of
mat erial,

WORKSTATION I)ESIGN

The main objective of the studies reported was to reduce
strain injuries occurring among machinists, and the direction
was to look at modifications which might improve arm postures
for these operations. However, it was found that the overali
design of the workplace had to be considered f:Lrst. The
design cf sewing tables resulted in poor working postures for
the machinists, which appeared to be the cause of much of the
fatigue and discomfort reported by them.

The main workplace factors which influence the visual and
posturai demands of the task, and which need te be considered
by the manufacturers of sewing machines, were identified as:

* Seating posture and relationship between the heights of
the seat and work surface

* Clear view of the sewing point and needi.e foot

* Fore/aft and laterai position of the peclal in relation
to the sewing head

* Adequate knee room under the sewing table

It is hoped that the further studies which are pianned to
investigate arm moveinents in sewing operations, will provide
more detailed guidelines for manufacturers on the
interreiationships between the layout of the mnchine
controis, the seating and deiivery of material, as well as
improvernents to the detaiied elements of the task itself.

•1



THE EFFECT 0F LOW-HIGH 0F HOUSE FLOORS ON
PERFORMANCE 0F BROILER CHICKS.

W. Sayang Yupardhi.
Dept.of Physiology,Faculty of Animal Husbandry,

Univ.of Udayana,Denpasar-Bali,Indonesia.

In order to produce weli broiler,the chicks must be confor
tably housed such as adequate room in the house,a moderate
temperature,sufficient air space and ventilation to prevent
stuffness in the house,dry living quarters and light (Winter&
Funk,l960) and Siregar et al (1980) suggested that day oid
chicks (DOC) shouid be uniform,feed should be good in quality
The circulation cf the air in the house is very impo±tant in
tropical countries,particulariy Indonesia where dirty air
usuaily high cf ammonia (NH3) consentrattion which is danger
ous for the chicks.Ensminger (1980) said that the amount of
the fumes (N113 fumes) is good indicator of the adequacy venti
lation.Sosroainidjojo and Soeradji (1978) suggested that, an
animal house should be heaithy (easy to clean,good ventilati
on,keep away defected light),strong,low cost but qualified
and comfortable for the animal,while over crowded conditions
couse chicks to develop faults such as picking,feather eating
canibalism and high mortality rate.

Concerning tue those mentioned above,an experiment on broi
1er chicks was carried eut at Madra farm,Gianyar,Bali,to stu
dy their response on low-high cf house floors for 6 weeks

fr (February-March 1985).Here,the observation on the farmer also
was carried out during the work.The design of the experiment
was CRD with 3 treatments were: ground floors with rice huil
(Ti), 0.7 m height cf floors with rice huli (T2) and 1.0 m
height of bamboo slotted floors from the ground (T3).Three
hundreds DOC of CP 707 were used in each treatment.They were.
fed ad lib.with Charoon 511 and 512 for the first 3 weeks and
the last 3 weeks respectively.Water was available ail tirnes.

The chicks data were analyzed with ANOVA (Snedecor and Coch
ran,1961) and if there was a significant among the treatments
the analysis was continued with the Duncan’s multiple range
test (Steel and Torrie,1960).No statistical analysis was car
ried out on the farmer data.The experiment resulted the final
live weight,weight gain per head cf the T3 were significantly
higher (P<0.05) and its mortality and respiratory disease
was significantly lower (P<.0.05) than the others (Table 1).
This may have been due to the circulation of the air was bet
ter than the others where NH3 and C02 from its manure and res
piration could away from the house easily (Sos:roamidjojo and
Soeradji,1978).Good air circulation could maintain 02,keep
C02 levels low,remove dust or moisture and NH3 from the buil
ding,and maintain suitable temperatures (Ensminger,l980).In
this experiment,high mortality rate and respiratory diseases
on Ti and T2 were indicators cf the high consentraticn cf the
NH3 and C02 in the house.
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Table 1 : The effect of low-high of bouse floors on

performance (± SE) of broiler chicks

Response L Treatment

Ti T2 T3

Initial wt/head (g)! 46.3 ±0.1a ! 46.3 46.0

Finallwt/head(kg) !
1•5860013b

! 1.615±
0•011b

! 1.706±
0•002a

Weight gain/head(kg)
1•5400•114b

! 1.578±
0011b

! 1.660±
0020a

Feed Consumption ! 2.887±0.010a ! 2.967±
0014b

! 3.213±
O.OO9

/head (kg)

EtR/head ! 1.91
0•01a

1 2.02 ±
002a

1 1.94 ±
001a

Mortality (%) 1 6.00
0•01a

! 5.00 ±
0•01b

1 2.33 ±
O.Ol

Respiratory diseases 8.0 ±i.2a 8.0 ±
15a

1 3.0 ±
0•6b

Within each raw,values with different superscripts show significances

P<0.05 ) between treatments.
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A. Manuaba; Suyasning H. I. ; and N. Adiputra.
Dept of Physiology, Scbool of Medicine,

Univ. of Udayana , Denpasar-Bali, Indonesia.

Introduction

In Bali, these last few years gaxmant industries becama one of the rrost
inIx)rtant industries in developing foreign currencies eamings and Œnploy
rrent opoortunity as well. In 1986 ,US $ 6,254,879 was earned and about 40,
000 ‘sorkers,rrostly fna1e re enployed through this industries. In 1988,an
increase of 100% was achieved.It is really one of the succesful develop
rrent prograTiTes beside other attainrrents achieved frcrn tourism and agri
culture.And it will keep growing,and becorre one of the nost expected in
dustries which solve rploynent matters .And since particular skill in need
ed to rk in such an industry ,both ployees and rp1oyers as well ,are
strongly bope that they could keep on orking as long as rxssible, as far
as firiancial rnatters are concemed.Beside that both are also having sirni
lar nrtivation,bow to gain benefit as much as possible through productive
orks .Of course to attain such a condition of ork, it must be done in a
healthy, safety, caTifortable and efficient way, and this can be only reached
if a fit nian-task systaTi can be organized and developed.

&it such a condition was assured too difficuit to be achieved, since
wrkers are rrostly obliged to ork with existing ork condition provided
by the atployers . Very often they have to ork in a very bad orking envi
ronrrent as far as ventilation and lighting are concerned. Beside that, they
have to ork with sewing machines by sitting on seats which both are flot
apppropriately designed. Sewing machines have to be purchased as such from
the inarket,while seats re provided when suitable,without thinking whe
ther they re fit each other.This unfit condition was proofed by obser
ving unnatural wrking posture sbowed by the orkers . And with such kind
of rk,neck and s1u1der beside other oemplaints usually raised by the
‘sorkers,which wiil influence their performances due to inefficient and
ineffective ‘srks . To proof that such a condition of rk in really exist, a
study was carri&1 out.

Metbod

A questionnaire was conducted airong sewing machine rkers about their
carrrents of ork being done,particularly in regard to npacts on neck and
sboulder in form of ccnplaints .Years of ork and anthroporretric rreasure
mant of relevant body parts,re also noted.

Resuit and discussion

tata coilected frctn the questionnaires sbowed that as a wbole about
32.17% of orkers were having neck and 43.48% re having sboulder caTp
laints. In regard to rk period,years of rk had high oerrelation with
ttose ccnplaints, also sitting height and stature had similar resuit.



Table 1.Correlation of carplaints,rk period,sitting height and stature

Coeplaints Work period Sitting height Stature

24.21 % O — 1 77.63 an 150.87 an

24.21 % 2 — 3
4.03% 4—5
5.5% >

Anthropcntric data of particular parts of the body and sewing rn
chine height and size sI’owed an unfit condition each other,which was aiso
supfx)rted by unnatural body posture found thxough observation.The situa
tion became nore rse with orkers having body height above 160 an
Similar thing happen to those with body beight lower than 140 an.Table
2 showed rrore clear that resuits.

Table 2 .Anthropontric data of sorkers and sewing machines

Iteii Workers Sw.Mach. Item

Sitting height 77.63 Work design height
Eltow height 19.6±2.06 49.3 an Seat height
Ikpliteai height 36. 3±2.02 39.0 an Seat height
Lower ann reach 41.2±1.50 83.5 an Table width
Lower axm reach Table iength

With ail those above data,and resuit of observation at the place,it
is understandable that neck and shoulder coirpiaints could energed . And
such a condition can not be tolerated, especially with the benefit which
had been given by that industry recently and in the caning years.There
fore inprovnt becar a must.
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Work safety legislation in Europe does flot seem designed to limit the

risk of accidents associated with handiing operations. The ISO

recommandations for 55 and 105 kg of handling load are certainly to

heigh. The long physiological study have been realised in our Laboratory

from 1980 with differents tasks of load carnage : lifting, carrying

over 10 m and the association of lifting and carrying ioads (10 kg to 50

kg carrying 2/m:in, 2,5/min and 3/min). The subjects of our study have

been the men and women, f rom 20 to 56 years.

The results shows that the physiological strein depends proportionally

from carried tonacje, flot: only from the mass of load. So, for the

repeatitiv tasks it have to limit flot only the unitary mass of load, bad

especially the tonnage. The time of carrying loads over 30 kg is limited

flot simply by the cardiovasculars factors, bad also by the biomecanicals

factors; it is potentially dangerous for the spine’s integrity; the

efficiency of work decrease when the load increase,

It is very important to distinguish two rhythms of task execution

— the repeatitif load carnage when the task is repeated more than ones

by 5 min by the several hours regularly,

- the occasional load carnage when the task is repeated less then ones

by 5 mm, not regularly by the work-ship.

We have shown that: the obstacles of course can increase the cardiac

strein of load carnage about 100%. The age over 45 years is the

limiting factor for carrying loads over 15 kg.

In the last part of study the professional store-keepers have been

examined. The cardiac strain observed on professionals is flot different

from the average unentrained subjets. In their job posts the cardiac

strein observed on professional store-keepers is acceptable if they have

no time pression.

:.:.. ...#...



The ergonomic recorruiiandations for the repeatitiv load carnage are

— maximal load to carry over 10 m by a man 25 kg

— maximal load to carry over 10 m by a woman

— maximal tonnage to carry over 10 m by a man

— maximal tonnage Lo carry over 10 m by a woman

Some correction’s coefficients (CC) have to be applied for distance,

task’s caracteristic, age, conditions of lifting. The maximal tonnages

only have to be multiply by these correction’s coefficients.

Maximal tonnage to carry_for sex, age and distance in t/h.

Age-sex M 18-45 M >45

Carnage conditions Maximal carried tonnage CC

Carrying in the reference conditions only

Lifting from the ground, carrying and set down

Load carnage in unfavourable conditions

12,5 kg

3 t/h

1,5 t/h

(50 kg/min)

(25 kg/min)

M <18

W 18—45

W <18

W >45

Distance —— -- -—-- - --—-

CC ! 1 0,8 0,5 0,4

20 m ! 0,5 1,5 1,2 0,75 0,6

10 ! 1 3 2,4 1,5 1,2

4 2 6 4,8 3 2,4

2 3 9 7,2 4,5 3,6

1 ! 4 12 9,6 6 4,8

3 t/h

1,5 t/h

1,5 t/h

1

0,5

0,5
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:n the tradisional life of Balinese people, material and spiritual
natcers are always put together including in their efforts to
eacn their weifare (“.jagadhita’) and permanent happyness
(“.-noksha’. as tinal objective wriere ail elernents forraing the human
‘oody is back to its sources. This concept iead tothe ergonornic

ters in their lif donsist o spiritual ergonomic and
Dnyslcal ergonomic. !an (as rnicrocosmos) is believed has similar
iements with the universe (as rnacrocosmos), where man as a
content and universe is the container that suitable for live,
iving source of life and also as the final objective. The rnan has
ery restricted element consist of spirit, energy and body and the
aniverse nas tne unrestricted ones.

he human body can be devided into three parts (legs, body, and
Eiead), sa do the universe into “bhur loka” (lower stratification),
uah loka’ (raidie stratification) and “shuah loka” (uper strati
:‘ication).
Both body are made from five kind of element that’s called “Panca
!aha Butha” (solid things, iiquid things. air, light, vaccum),
cailed oratiwi, apan. bayu. te.ja, and akasa.

Fased on this concept Balinese (as microcosrnos wouid like always
c imitate the macrocosmos in constructing their environment ana
Duliding.
Fhe orobiem is man neyer know what is the forrn and the dimension
f macrocosinos look like. But they are very sure and ‘oelieve
nere :s simiiaritv between microcosrnos and macrocosmos in element
Domoosition ana. aiso in physical divisions. So ta imitate the
cacrocosmos. wiii be the same as imitating the man.

his conceot nas been appiied in various level cf environment sucfl
s or the soace structure cf traditional village pattern,
.ouses, building, even the components ot’ che building, and peopie
:;iil live in the middle ûarts.

7rticaily r,he three parts divisions will consists cf iower.
niddle and upper oarts. Horizontaly the direction cf the axis wiii
:‘oilow the position cf mountain as a noly head direction and the
position of the see as a lowest direction.
For more detajled division, suri rse directions or the direction
cf earth movernent cari be used as an additional factor. This matter
influanced the arrangement of sieep position, where soiritualy the
aead as directed to the mountain and rnechanically to the east
±irection.



The Balinese traditional houses has several kind of buildings with
each of them has a special function such as the building for
prying, sleeping, ceremony, cocking, and paddy storage. The
central outdoor space is the center of orientation of buildings.
The buildings are arranged as a compound pattern where the setting
:‘ollows a tight tradisional building codes and setting/zoning
regulation (astha kosala, and astha burni).

he dimension of the door for entrance gate of houses derived from
:he man wno hold up his right hand with an additional measurement
(pengurip, depend on the direction of the door face for the hole
iight, and the wide of rnan with arms akimbo for the wide hole of
:he door.

The hight of the floor is arranged to overcome the humidity caused
by the capilarity of round water (since the floor is made of
:raditionai building material. The level of the floor corespond
:0 the values 0f building function. The higher of level is the
cigher of functional value of the building.
‘he wide of steps canbe determined by the length of foot with
in aaditional wide of foot, and the hight of step with one fist

‘nusti” .

)ther ergonomie asoects can be found also in the hight and
imenszon or’ fixed bed and the arrangment of the nu.:nber or
DoSition of the .joist that support an elastic sheet wich made of
:amooo.

he soace between the edge of roof and the top of wall aiways
jjow the movement or’ the air and create a good cross ventilation.

‘rom tne examoies above can be seen that Balinese traditional
:ousing has many ergonomie aspect :hat orincipely can ne deveiooed
na naintained. But we know the develooment should inciude several
ind .of fasilities that has not been regulated. So the basic
rincipie in 3alinese traditional ergonomie aspects should be
coaeried and take it into account in aaating he cteveloment
eea

-——ooOoo———

The distances between buildings allow
ir that touch each side of building,
between covered and open area. The
:raaitionai rneasurement based on the
mit measurement with a traditional
ara’ (Sri, Indra, Guru, Yama, Ludra,

a good circulation of the
and maintaince a good ratio

distance is determined by a
lenght of foot as the basic
accounting calleed ‘astha

Brahma, Kala, Uma)

Iii.
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1. Objectives
Traffic deaths in Japan are keeping the same level of

9000 or more every year for last 5 years. Strong legislative
measures conducted by authorities seems not effective. More
ergonomic ways had better be taken to improve the current
situation. Redesign of traffic guide sign should be taken
into consideration as high priority issue. This study aims tc
prove that poorly ergonomic design cf guide sign causes very
serious dangerous situation, which hardly be solved by legal
control.

2. Method
Major three fork roads in Yokohama city with inadequat&

design of traffic guide sign from ergonomic point of veiw
were chosen to be studied. Continuous observation of traffic
flow for 1-2 hours with an aid cf video-tape recordinc with
timer superimposed was conducted. Unsafe driving behaviors
recorded were categorized by the degree of danger, and fre—
quency of them was analyzed in relation to the road costruc
tion as well as design cf guide sign.

3. Resuits and Discussion
Actual direction of major regicns are against the com

mon sense of geography due to the cubic crossing of roads
right after the fork road at the Hodogaya interchange on an
expressway (A) . A tunnel passageway to prevent traffic jams
has been completed a year ago at Takashima—cho junction near
the Yokohama station(B). But very few driver knows this. The
lane along the central une for city center of route No.1
changes suddenly to the lane for the right turning only at
the crossing section of Mitsusawa(C) . The common ergonomic
problems for them are that traffic guide sign indicating
right directions are located just over the fork road, oct
ahead the divergent point of the roads. Therefore, many un—
familiar drivers were confused with sudden notice by the sign
and tended to change directions sharply(Fig.1)

These urgent change of their minds caused serious confu
sion near the fork roads.Quite a number cf cars were observed
to have taken unsafe driving behaviors. Sorne cars dared to
try to cross several lanes almost orthogonaly to change di
rection on the expressway(A), and a car behind this was forcel
to stop urgently. It was a near accident of head-side colli
sion. Some cars went back on the expressway to correct his
direction.

Observed number cf cars who did unsafe change cf their
directions was larger than expected, varied 70—250 vehicles
among 2000-3200 vehicles passed through during the observing
period. Frequency rate cf unsafe driving was between 3.4 and
7.9%. (!I’a.ièI)

Frequency distribution cf mean time between unsafe driv

Àirmad abstract in duplicated to Conference SecreÉariat. Department of Phy5Iology, Faculty of Medicine.

LJniversity of Udayana. Jalan P8. Sudirman Deripasar - Bali. Indonesia.
DEAOLINE 0F FULL PAPER. JUNE 1 1988
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ing behaviors at each fork road showed the same pattern. The
highest frequency was Iess than 30 seconds. In another words,
more thari hall of the unsafe drivir’.gs at the fork roads were
observed every 30 seconds (Fics.2) . ‘Jhenever occur, they con
centrate. This implies such an unsafe driving behaviors are
caused by some structurai backgrcund rather than by indivtd—
ual carelesness.

Major structurai reason is the wrong Location of traffic
guide sign. It is no use to indicate very crucial information
on the stage of action taking ihich shouid be based on. It1s
too late. Location of the signs is equivaient to the timing
of displaying proper information. Redesign of the guide sign
can be treated as a design of human interface in traffic.

When we consider human interface design, desicin should
be followed after the cognitive process concerninq time and
space, and neyer depends on attention and/or memory. Context
uality as well as legihility, noticeabiiity and understand
ability are considered very important aspects for adequate
human interface in traffic.

4. Conclusion
Very frequent unsafe driving behaviors at fork roads

regardless of downtown roads or expressway were caused bv
poorly designed guide signs lacking considerations of human
cognitive natures. 70—250 cars showed verv unsafe change of
their directions arnong 2000-3200 cars during only l-2 hours
observation. Redesign of traffic guide signs is urgently need
ed and is possible by introducing new concept of contextual
ity in designing traffic signs.

A
TABLE 1

N = o 9
OVERAU. FREQtJENCY 0F JNSAFE DRIVNG IFIIAVIORS AF FOlK ?OAfJS

55

CIME 0F TRAFFIC JNSAFE FREQUETICY

PLACE
O8SERVING APIOUNT DRIVING 0F UNSAFE

(MIN.) (CARS) CARS CARS uj

A 59 1952 59 3.5

B 6) 2563 53E 3.1

C 120 3158 7l 7.9

1 2 3 4 (.inIA: DRISAN CEllIER EXPRESSWAY, II000GA’IA INTERCHANGE
(la. b. ta... ]J(d bnhaaio, s

B: TAXASIIIMA TUNNEL PASSAGE MAT

C: ilTSUSAWA NISI4IMACHI CROSS SECTION

FREQUENCU DISTRIBUTION 0F

TIEANTIIIE BETWEEN IJNSAFE DRIVING

ct

____

-ê

L)

— —d FIG.j IiNSAFE DRIVING AT

FOOK ROAD (A)



CHECK-LIST

MATERIALS STORACE AND HANDLING

DO YOU PROPOSE ACTION? REMARKS

1. Clear everything NO YES PRIORITY

out cf the work / / / / —— / /
area which is flot
in frequent use.

2 Provide convenient NO YES PRIORITY

storage racks / / / / —— / /

for tools, raw
materials, parts
and products.

3. Use specially NO YES PRIORITY

designed pallets / / / / —— / /
to hold and move
raw materials,
semi—fini shed
goods and produets.

4. Put stores, racks, NO YES PRIORITY

workbenches, etc. / / / / —— / /
on wheels for easy
handiing.

5. Use carts, moveable NO YES PRIORITY

racks, cranes, / / / / —— / /
conveyors or other
mechanical aids
when moving heavy
loads.



1

WORKSTATI ONS

DO YOU PROPOSE ACTION? REMA.RKS

6. Put switches, NO YES PRIORITY
tools, controls and / / / / —— / /
materials within
easy reach of
workers.

7. Use lifts, levers, NO YES PRIORITY

or other mechanical / / / / —— / /
measures to reduce
the effort required
by the worker.

8. Provide a stable NO YES PRIORITY

work surface at / / / / —— / /
each workstation.

g. Use jigs, clamps, NO YES PRIORITY
vices or other / / / / —— / /
fixtures to hold
items while work
is done.

10. Adjust the height NO YES PRIORITY

of equipment, / / / / —— / /
controls or work
surfaces to avoid
bending postures
or high hand
positions.

11. Change work methods NO YES PRIORITY

so that the workers / / / / — / /
can alternate
standing and
sitting while at
work.

12. Provide chairs or NO YES PRIORITY

benches of correct / / / / —— / /
height with a
sturdy backrest.

7330d/v.2
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