of améndment/modification, cortesponding foreign standard
2) REGDAT (Reéulations on quality)

Hisfory.of amendment /modification
3) - EXPODAT (Export)

Standard of export destination, regulations of export

destination concerning the particular product, title, language
(3) Teérminclogy

Nch are published in Spanish only. Catalogs are published in
Spanish and English.

3.2.5 Preparation of Standards other than NCh

For- those areas in which no NCh standards have been drawn up, the
ministeriél authorities will, 1in certain cases, prepare -their own
standards. This is the case, for example, with Department of National
Road of MOP which drafts its own standards citing NCh, ASTM, and
AASHTO to lay down its LNV standards for gravel, sand, soil quality,
and construction methods. To a very small extenl, MINVU has its own

standards, citing international and foreign standards.

3.2.6 Problem Areas in the Establishment of Standards

{1} Establishing a policy on the drafting of standards
INN should make a thorough assessment of international trends and
national economic policies as well as the developments which are
“taking place in the industrial domain. It must then build on this

- understanding to draw up its own policies and make proposals to

the government, accordingly.
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(3)

the following five fundaméntal arcas will be -essential

In detail,
relating to  the gstablishment of

for drawing up policies

standards.
1) Clarification of the puprSe(sJ of standards
2) Assuring international alignment ant compatibility

3) Appropriate gtandardization to suit the needs of the time

(Tinely standardization)

4) Standardization from the viewpoint of the user and consumer

5) Proper maintenance
HCh maintenance and updating programs

Measures to maintain and update the standards to'state 0f.the art
in the teéhnical domain are of the greatest impbrtance'tb assure
the reliability of the standards. This calls for urgent efforts
to aim for a facility ensuring the regular revision and updating

of standards.

1) Checking for changes of cited standards such . as amendments,

abolitions, unification, etc.

2) Checking relevant standards against modifiecd standards (For

example, testing and sampling methods, ete.)

3) Checking the overseas standards, including international

standards, and investigating newly issued standards
Establishment of explanatory statement on staﬁdards
Standards are made much easler to undérstand, if ‘their - background
and purpose is explained in a "Statement Explaining the Sfandarﬁ".

The explanatory statement should or may contain - the folldwing
details. ' T
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{4) -

1) Summary of the background 1eading to the drafting or amendinent

of the standard and comparison chari showing the amendments.

2) Name list'éf the Standards Technical Committee members

3y Clear identification of cited standards and reference

standards

4y Main arguments and their voting resultis

5) Cautiﬁns with respect to related laws and regulations and the

use of standards

Measures .to diffuse standards

_ The__publication of the INN bulletin has been suspended, and in

view of ‘its importance in the diffusion of standardization and
quaiity éontrol, it is most strongly hoped that ifs publication
will bé revived. It is also worthwhile to examine propagation
methods using the bulletins and journals published by other

organizations.
International standardization activities

At present, INN represents Chile at four of ISO's Teclnical
CommittEes (TCs). in which it has_? membership status. Under
present conditions, however, there is mo national committee and
delibératiohs are copnducted by consultation with those cxperts
canefucd' or by taking INN's judgment into consideration even at

the time of casting the vote for a draftl internationﬁl standard.

It therefore appears most essential to set up a national

committee.
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3.9 Certification System:

4 2.1 Outline of the Certification System as it Exists in the Republic
of Chile

the preblem in Chile are that the various definitions  and

implementatibn procedures included in the various types | accreditation

systems and certification systems belonging to the government, - public,

and private are not unified or aligned.

To deal with this problem, plans have already been'made to see to
it that an international level certifiﬁation73ystém isfattempted on-the
basis of the 1SO 9000 Series in the whole of Chile. This attempt is a
strateégical mo?é to ensure positive results on the European market - and
to make ready'for the integration of the EC market in 1992...  These
efforts are also turning into some fundamental plans with respect tb'
guality control in Chile, Chile's certification system, .and the

nation's weights and measures systenm,

Some dinitial efforts haﬁé~a1ready been made. At -present,'-the
establishment of the national standards {(NCh) corresponding “to: the
£SO 9000 Series and IS0 10011 Series have been completed, and campaigns
with the organization of seminars are held to enstire their penetration.
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Recognition with regard to the types of cer tiﬂcation in Chile is

based on the Certification Principles and P

IS0 in 1980. Table 3.3- 1 sums up the situation.
(The types will therefore be referréd to

ractice Dooument issued by
Us,ed are types _1, 5

and 7 of this document.,
hereinafter as 150/1, i80/5 and I1S0/7). Type 180/7 is hy fay the most

predominant system. This is the 101: certlflcatlon system. 180/1
certification is also conducted on & small scale. This cextnlcamon
relates to the initial production model and does not . 1nclude the
certification of products in the subsequent manul‘actumng proceSS'
180/5 type certification s practiced in the INN and (‘ESMluC systems
The INN system, however, is not implemented. “The CESML‘C systems only

extends to 12 companies.

In terms of th.e system as a Lompﬁlsory and voluntarv-cer’tif‘.ication
sysiem, the compulsory cer tification concentratmg on publlc health,
hygiene, and safety is not liable to make a substanflal contrlbutlon to
the improvement of quality to promote exports and the use of
alternatives to imports. The 150/5 procedure, that is the method of
certification based on an evaluation of gquality systems and the
assurance of product quality, ig felt to have ‘emerged as a major factfnv
of the improvement of quality. In this sense, the IS0 9000 Series can
be regarded as a base supporting the certificatidn system and quality

control.

The following entities may take over these functions in the

certification system.

1} Accreditation body
2} Certification body
3) Inspection body

(13 Accreditation body

In the case of compulsory aécf'editation, the' gj.“o;fernmént bodies

will undertake accreditation.  For example MINVU has approved 44
certification bodies on the basis of the Urban :'Dex:%.’_elopment
Regulation to act as certi'fica_tion entities for .b'.uilding

materials. The Bureau for Road Co'nstruc(;ion_ of MOP has écc'redited
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~certification bodies on a regional basis for the certification of

construction materials,.

uowever; some government ministries only register and use

certificatibn bodies accredited by INN. Registration is made upon

requcstffrom accredited certification bodies. For example,

MINECOM has registered 46 certification bodies accredited by INN
" for CCrtifiéation-of agricultural and fishery products.

For veluntary certiﬂcatibn,INN is currently considered as behu§
an  accreditation organization for. certification bodies. INN
accredits certification bodies on the basis of INN Rule 70 - 200.
The ﬁypes.cﬂ? certification to. be maintainéd under these
fegulationsl are that Lot Certification, Permanent Production
Certification and Certification Using the Mark of Conformjty with
NCh Standards. Fig. 3.3-1 gives the flowchart for INN's

accreditation procedures relating to food products.

Appliéant certification body

seeking accreditation
, <+ (1) : '
' 1 . - Notification of Acceptance/Refusal
INN Reception | .{7) (Notification of refusal must give
the reason for refusal)
(2)
- ¥
INN: Council

Y= Note) N.S5.C.C. Sistema Nacional de
1 ' ' : o Certification de Conformidad
1(6) {(3) .| (8) Registration
N.8,C.C. 0 e
T A . -
{5) (4) _
" ¥ .. Docuent examination and factory imspcction
Qggiif%ggzion . Submission of improvement suggestions based
RO ‘on the inspection results and confirmation of

improvement results
. Submission of conclusion of the Commiitee to the
“Counecil -

'_Fig‘ &Sfl INN- Accreditation Flow (Source: INN)
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eking accreditation from INN will submit -a written

Applicants se
The entries on application fq'rms are

application document to INN.
as follows. (INN-Doc-70-214)
1} Evidence that applicant is an organization-established in
compliance with the laws and regulations

2) Explanétions about the organization and its functions

-3) TFor applicants 'in the agricultural, pasture-farming, = and:
risheries sector, records of past certification results -and

consultancy service results.
4) Names of fields and producis concerned

5) Qualification of engineering/technical staff . and inspectors

{enginecering qualifications required)

8) Details of weighing and measuring equipment, methods for

performing calibration

7} Standards used (NCh standard numbers, international standard

numbers)

Accreditation authority at INN is vested in the Council bf__INN.-
The organization s structured so that instruction for inspection
will be given through N.S.C.C. {o. the Qualification Committée.
N.S.C.C. is a system within INN and its responsibility is to take
charge and supervise of gualification and registration

procedures.

The Qualification Committee scrutinizes fhe décumenta.ltiox.l"—
submitted and assigns the auditors representihg the commi_tt'ee' on -
inspection duty to the applicant certification bédy. The
appointed auditors will evaluate the details of qﬁality contfdl
and standardization at the applicant's body. DBased on the

results, the auditors will give specific advice on areas reguiring
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imprOVEmént,-and the applicant wil! act on this advice by making
the appropriate improvements. The auditors will re-inspect the
premises to confirm whether the improvements have been made as

instructed.

The final report will be submitted by the Qualification Committee
to the Council which will deliberate on the approval or refusal of

accreditation in the final instance.

A 51/1-3-4

Name of Committee

-Intérnal INN number . Scope of certification:
Code numbers denoting
certification scope

. Sampling

. Inspection

. Biological Analysis
. Chemical Analysis

. Sensory Inspection

2 - AU R

In the above'example; registration is with the A (Food Products}
Committee No. 51 and the scope of certification is given as

sampling, biological analysis, and chemical analysis.

Accreditation is subject to renewal every lwo years. For renewal,
INN will evaluate the results obtained during' the period of
vaihﬁty.of the accreditation and conduct inspections, including
witnessed inspection visits to the applicant's premises if and
when required. The certﬁﬂcate issued by the Accreditation Body

will become null and void in the following circumstances.
. 1) When no applicdtion for renewal is made.

2) IWhén business activities are suspended for a period of 30 days

or longer, without reason

3} When business operations cannot be maintained due to changes

in-équipment and staff
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4) When the certification system has been abused
5) * When there has been a gross mistake committed in the execution
of the certification duties '

6) When the activities (certification) have been left to a third-

parly
7} When any other untawful action has been taken_.

Applicants having been granted INN inspection and accredita!;ilon
(that is. applicants thereby enabled to acts as: Certification
Bodies) wil! be entitled to issue (,ertiflcates themselves as
certification bodies subject to the grant of pernission by the
government authorities concerned. In some .cases -of compulsory
certification, Lthese certification bodies may conduct
certification procedures and tests under the instructions of the

goverpment authorities in charge.

Apart from the food and fishery product sector, INN also accredits
six organization in the pipe installation maferml gector for the
building industry. Since 1986, these organizations have been very

active.
Features of the INN Accreditation Sysfem are as follows.

1) Apart from government and private sector orgénization,

approval can also he _obtainéd by private individuals

2) It is possible to obtain approval for éampling or .:insp'e.ct'ion/
analiysis, or for both (thal is, certification organizétion

cxelusively for sampling are also approved).

It is clear that some order must be created in this _-co_n_né'c_tion.
The first problem area is the fact that the Vérit.).us”aéc.réd.itatlon
bodies {(mostly the supervisory governmenf aﬁthoritieé) (,éu*rf} out
their own accreditation. The se(,ond major problem area is that

the scope of the certification service activules are not properly
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(2).

defined. - In .speci,{‘ié terms, this refers to the integration of

sampling and testing/analysis under one calegory.

In cojnnection‘-_wi_th the first problem area, it has been pointed out
that this leads to difficulties -in maintaining objectivity and

transparency in -assessment procedures.

To ac'hiev_e transparency as the pre-condition for mutual trust, it
is neceséary that the assessment criteria and accreditation
procedures are simple and c'lea'r'. For this purpose, it is
conceivable to assign the accreditation to an independent or a

very limited number 6{" accreditation bodies.

The accreditation body must then maintain and handle the
application and registration documents of the certification bodies

and also assume responsibility for the layving down and upkeep of

the qﬁaiifica‘_t.ion criteria.

The second problem involves the need to establish a comprehensive
certificatibn'-bddy with a great reputation for reliability. It is
in the nature of a comprehensive certification body that it should
be capable of certifying a whole range of operations, including

sampling, inspection/analysis and ship loading.
Certification bodies

in -Chile, many certification bodies act as inspection bodies at
the same time. According to the IS0 guide, these two functions

are broken down and regulated separately.

In Chiie, the t_ei'm Meertification” is often used even though this
implies only the . certification of the test resulis for samples
ﬁﬁat have been brought to the testing. To ensure that Chile's
certification will be accepted worldwide and that Chilean
certification bodies will be recognized on an international level,
it will be essential to create a system that strictly conform to

the definitions laid down by the international bodies (ISO/IEC).
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Table 3.3-2 sumps up their certification scopes. The data In
parventheses { ) refer Lo indirectly obtained data as the bodies
concerned were not visited by the team.

By type of organization, these bodies can be divided a's_ follows.

- Government/public bodies
CIvM
INTEC
SERNAP
IFoP
i5p
INFOR
IDIC

- Bodies belong to universities or their branch organizations
DICTUC
IDIEM _
Facultad de Ciencias Fisicas y Matematicas - Universidad de
Chile | | |
Universidad de Concepcion

(Universidad de Austral)

- Non-profit bodies of the privalte sector
Fundacion Chile
{APSTC)

- Private-sector companies
CESMEC
SGS
BY
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Table 3.53-2 Ovelview of Scope of Certification of the
“Certification Bodies Visited by the Tcam

Indusirial
sector for.
certif1¢at10n

Cérfification'
body -

14

15

Remarks (=)

{Austral -
University).

Cuncepcion
Oniversity

olofo]
olofo|o
wlo|o|
A
e

gjojeqo0

0 0
00

0 joid

Marine service

¥edical/
pharmacenticat,
Heatth conlrol
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14.
11.
12.
13.
14.

15.
16.

Agriculture - pasturewfarming'products

Fishery ploduots '

Agricutture - pasture- farming fishery processing- praduLt%
Forestry products

Processed wood products

Mining industry

Electricity - gas - water supply

. through 14. --Manufacturing industry}

Construction and construction materials
Metal processing

Mechanical engineering

Electric and electronic industry
Chenmistry

Textiles and leather

Other sectors

Environment

Measuring equipment calibration
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'Table 3.3-3 Numbor “of" Engineers at the Certification Bodies
VlSlLPd by the Teaw

Haﬂé Of_ﬁgrtifiQ Ko. of University | Non-mmiversity
iCatiOH'bodj_ technical gladuates graduates Remarks
fo -staff
1 'crsmc 450 300 150
2 m'c_, 80 - 100 1 10 - 60
“5 | pieTue 50 2 30
4§ | IDIEM 130 - -
5 1 c 140 - -
6 | INTEC. 140 . 70 70
7 | Pundacion Chile 113 - -
8| v 2 - - | Mo testing laboratory
9 | SERNAP 40 - - | Mo testing laboratory
10 | 1FOP 176 119 97
11 | 1HFOR 7 - -
12 | ses 40 - -
13 | Chile University
-} Departeent of - - -
Engineering
14 | 18P 280 - - Including office staff
15 | Concepcion - - -
Universily - -
Note 1: - symbolisé not clear
Note 2: Chile University, Department of Engineering certifies only in
o the -electrical field and space research center
Note 37 'Lxcluswe certlfxcatmn bodies are CESMEC, BV, SGS and similar
o p11vate bOdlCS
4: ‘Including research staff of public bodies and universities

_Nofé

o

Certification is provided for a wide
certification bodies with private company status.

rahge of fields by
CESMEC, in

particular, has a conspicuously large number of engineers and
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2)

3)

the range it covers may bé considered broad enough to cater

for all of Chile's industries.

CESMEC, in particular, conducts ma'inly'I:SO'/S ‘t'ype
certification but has not vet reaohed the 150 9000 level

The government auLhonL}es cer Llhcatmn bodiu, play a gr eat
role in Chile and there is a 1a1ge nnmbe1 of them. '{‘heqc

bodies perform certification services only in specific qpemal

areas.

SERNAP has a rather'special status, in that it carries.'out. .
compulgory certification services based on the agreements
Chile has signed with its export destination countrié_s_ for

fish meal.

ISP is the ¢entral body in general control of ‘all affairs _'
subject to the compulsory regulatlons under MDS and Codlgo
Sanitario and its r_egulations. These activities mclude

pharmaceutical and medical/dietary foods, etc.

As research institutes under CORFO, there- are IN’I‘EC INFOR a’i’ldl
IFOP. All of these three entities conduct certlficatmu

activities in their particular speuai fields.

The universities and university organlz,atlons conduct
certification activities in conjunction w;th the public+ and
private bodies. This may be considered as a partlcular..

feature of Chile's certification system.

IDIEM plays an important role as_'a’ cerﬁ:i::ficétiéﬁ bo’dy-:"fdr'
construction materjals, a critical a‘rea' in. a c_éuintry 1ocated
in the world's edrthquake zone such aé 'Chi'lze It- =-.hras been |
accredited by MOP as Chile's only cert 1flcat1on body tor steel_'

bars used for reinforced concr@[,e

-Austral University has Startéd- a certification se_rif_ic::e_ f_dr the - -

voluntary certification corrosion—pfoof wood p_aints-_ a:rid has_'
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just begun with the'_trial work.

4) " Fundacion Chile and. APSTC are all non-profit organizations of

't_he" private sector. These have the following characteristics.

"'Fu'x‘_idécio'n Chile’ covers agriculture/pasture-farming, fisheries,
and. forestry, providing certification and technical
consultancy and advisory services for companies and services
for .the.e'stablishm'ent.of new companies based on technology

introduced from abroad.

Saimon and trout export certification, developed by APSTC, is
»-‘bein'g*pro'vided as voluntary certification service by Fundacion
‘Chile and CESMEC. This system came into being in 1987 and has

taken ‘root at a very fast rate.
(3)  Present status of certification systems
1) © Classification of certification systems in Chile

Certifi'_cation _s'y‘s_tems ‘can be divided into compulsory and
voluntary certification é}’stem. Each of these two systems can
be -subdivided further into type certification (ISO/1 type),
lot certification (I1S0/7 type), and conformity mark
certification (IS0/5 type). Practically all certification
urid'er'.':the compulsory system comes under the regulations of the
public or government authorities subject on regulations and
" enforcement orders. Compulsory certification is also
~performed on the basis of agreements signed by Chile with

. foreign ' governments.:

0n a macro—leve'_l most certification is of a compulsory nature,
- whi_le:'_VOIun-téry- certification accounts for a small minority of
cases. . Whether compulsory or voluntary, the main type of
- ¢ertification con'du_t':ted in.cither system is that of lot
"cért-ifilcati'on; 'Cohformity mark certification is not in widely -
éﬁré_zid -use, S Type éertification is only conducted on an

excépfional' basis by outside'(government ‘authorities)
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2)

3)

assignment.
Lot certification

Lot cextlhccxtlon is the most widely'hsed form
cer tification.  The products to be certified are eubmitted
the certification body In the form of a:lot.. Tt
certification body will thereupon inspect the 1lot.
accordance with the specifications in the contract, or suc
standards as NCh. The cértificate will be g'ran_ted after th
10'1; has bheen f'ou'nd to comply with the standards.

The first problem a typical '(':'ertificationi body has L
connection with lot certification is the lack of standards o

gpecifications.

Al present, lot certification- can be seen as part of a fpr_bceéz
directed at Conformily mark certification in the futuré, and
11‘ lot certification is seen Iin those terms, -it will - become
clear how important it may be to establish the ISO 9003
"Quality System - Model for quality assurance in final

inspection and test"” as a paradigm.
CONFORMITY mark certification

Certification under. this system  is administered by way of
INN's ongoing productioh certification and by. way -of the
certification procedure using a mark of conformity. with NCh.
At present, however, this system is not applied in practice.

APSTC operates an export certificdation system for fresh and
frozen salmon. Though this system is not for. - mdustrial
products, it is a good example of a Lonformjty mark_
certification system in which a certification body accredited
by APSTC. The factory Is entitled to affix the CONFORMITY
mark to {ihe inspected products (salmon} F.ig.'.3.3“2_ shows a
sample of a CONFORMITY. seal. |
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| Association of B
g Chilean
¥ Salmon Farmers §

 EEeC (ow:
He Jzsris #

Fig. 3.3-2 . CONFORMITY seal by APSTC

: Tlle_certific'ation procedures are devised so that all standards
and regulations in force in the U.S., Canada, New Zealand,

No'r.way, and the United Kingdom are met.

-.CESM_EC—'_has' ' developed_ a CONFORMITY mark certification
procedure. - The problen, however, is that a mere 12 firms have
come to accept this system during the 15 years since it was
started. - This includes cases of voluntary application, and
only a mere two ,éompaniesr have used the system permanenﬁly.
The othér ten companies ﬁse this system for items {products)
subject to compuisory certification. CESMEC CONFORMITY mark
certification system has remained at a low profile due to the

following reasons: .

(a} There are no applicatioﬁs for certification of products

not subject- to compulsory certification.

(b} Factories making application as a sales promotion exercise
‘cannot be granted certification with the CONFORMITY mark

because of their low level of technology.

The CESMEC CONFORMITY mark certification system operates as

follows.. -

- Applicants ‘geeking CONFORMITY mark certification will be
sﬁ_bject to examination of their product quality and thelr
guality system in the form of a document scrutiny and a
factory . assessment. If they pass the assessment, they will
-be granted permission to dispiay the CONFORMITY mark. Under

this system, CESMEC will examine the application documents
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ed and arranged for a factory assessment to be carried
The purpose of this assessment is to

receiv
out by two auditors.
verify and confirm quality by checking the qudhty control
status at the factory and taking samples from the process.

_ For two or more months after the factory asseéssment,
continuous checks are performed on the products leaving the
factory. CESMEC also inspects measuring equipment. Wit_hin
three months interval after receipt of  permission,

intermitten follow-up asgessment are performed.

- The mark (seal) is made and monitored at the 1"esponsibil_ity '
of the Tactory. No permit is {ssued. Validity is conferred -
by written notification. At the request of the user; a
permit/certificate may be issned. There are no assessment
criteria except for safely boots. For other - products,

specifications are established by gpecialists.

CESMEC

T Certitica que estg producto ha sido
B fabricadd por. PINTURAS STIERLING

bajo un sistema de produccidén y cantrol

f de calidad tal que psequra €l cumplimien-

| to de 1as especiticacianes v de las nivelss

da calidad estsblecidos pars é8l. La

conformidad as contrglada por CESMEC

C@%ﬂ!ec madiants auditorias periddicas.

CALIDAD
CERTIFICADA

Fig. 3.3-3 CONFORMITY Mark for Voluntary
Certification (Paints)

The objectives of this CESMEC system are as follows:
{a) For the manufacturer

a) Conformity with standards is certified by a third
party. o

b) Gaining greater competitiveness against other

manufacturers

¢} Ability to eliminate excessive purchaser denands
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- d) Compared with lot certification, this is less costly

and _requires‘ less time to completle,

e) Com?ey_jng an image of progressive guality control to

outsiders
(b) For the purchaser

a) Certification by a third party offers confidence and

“reassurance {a feeling of being "safe")
b) For the purchaser. (individual, small/medium company)
without any means of checking the quality of the

product it is a warranty service by the manufacturer.

¢) Allows the purchases to cut acceptance inspection

- ‘gcosts.
{c). For 'the domestic economy
a) Is a means of removing unnecessary duplication of
effort by double contrcl by the manufacturer and

purchaser, thereby offering greater efficiency.

b) It means that the basic conditions for entering the

international market are met.
Yet, despite these objectives, the questions remains as to why
the system has not grown in the voluntary certification area.
' ?I_f- the system is compared with that of APSTC, the following
answers -may be given to this guestion.

(a) The international certification level is not reached.

(b) . Attention in quality control is shifted to inspection,

notably product inspeétion.

(c) Low level of shipment quality
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4)

(4} The genm'al climate of Chile's industry does nol meet Che
conditions required for certification to bhecowme
established.

As seen above, the CONFORMITY mark certification system has

very poor record to show in the voluntary certification

arca. This contrast markedly with INN's NCh Conformity Mark

System. INN NCh Conformily system and the CESMEC Conformity

only a

system pursue purposes which lie in different directions. A
new idea is called for that will marry the two systems ohn

whieh it should be based.
Summary of the Chilean certification system

Based on the findings of the study team, Table 3.3-4 gives an

overview of the certification sysiem as it stands in Chile.

The compulsory certification system is regulated by laws or
regulations. 1ts scope covers product, human safety, health
and environmental conditions. 1In Chile, the system is aimed
at electric appliances, equipment using liquid and gaseous
fuels, human protective implements, construction materials,

pressure containers, etc.

The government authorities in charge acéredit the
certification bodies in pursuance of a ministerial régulations
and prescribe the criteria for the execution of .certification.
The certification body carries out the certification.
activities in accordance with the criteria and it is the
general practice for the certification bodies to issue

certificate under their name.
(a) MOP has accredited IDIEM for the certification of

struectural concrete materials and steel bars for concrete

reinforcement.
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k “Table 3.3-4 Overview .of the Certification System

[ . : ' Applicable - :
Cospuisory | Products concerned Accreditatlon bodies 1/ Applicable | Certification body Certilication | Xark used/
voluntary i : regalation | standard nethod nol used
i { Compulsory | Steet bar, s Decres Keh [D{EX ot Mot used
"| concrete .
2 Road constructlon | Mop Decree LKV Different for each Lot Hot used
naterials : construction sectlon
3 Constrection - XIEV Urban Kch aed CESKEC, DICTUC, IDIEN | Lot Hot wsed
naterlals Developaent| obhers and 44 other bodles
Law
4 Constraction Kop Decree CESHEC Couforatly Used
zaterials : nark
5 'WaSte géses AIRTRATEL Decree Technical | Yaste gases: Single unlt Used
. specifli- 176 coxpanles
Yehicle inspection cations
i Yehlcle Inspection:
62 coapanles
6 Electric HIXECOR Decrep 1£C/RCh CESKEC, DICTUC, tolal | Lot Used
applicances and of § coepanles
fuel contajners
1 Plpe installatlen ; KOP & RINVU Decree KCh CESHEC, DICTHC, IDIC, § Lot Used
saterisls IDIEM, UFTSK, Rorte
i SERDOS University
B Phargaceut [cal 1243 Decree 137 (Certification Lot Used
and sccreditatlon of
Tiyglen testing ladoratory)
9 Fishery prodocts HIKECOX [nter- Conkract Various companies, Lot Used
: for expert Coverpaent | speeifica- | including Fundaclon
Agreegent Llon Chile & IFOP
10 Fxplosive .U pecree “Technical | IDIC Lot tsed
specifica-
tlon
il Yuluntﬁry Fresh and {rezen APSTC APSTC Fundacior Chile, Lot tsed
salzon . certifica- | CESHEC and oihers
tion rules
12 Shoes, paint, . Heh CESKEC Conforeity | Used
furniture nark
13 Export. LIsber - Mch, JAS, | INFOR Lot Used
4 laﬁd protéctidn Heh, JAS, | Austral Untversity Let Used
palnts elc.
15 Fraft, _ IHH Contract . | 46 companles with INK | Lat Used
Xarlae products {fgﬁlfica-
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(b

(c)

(d)

(e}

(f)

MOP, Bureau of Road Constumtion ac‘cxedlts testing
institutes charged with the checking of sections of.

roadworks at the time of car rymg out mad sur fac:mg work

MINVU has accredited 44 certification bodles for

certification in the construction field.

These bodies perform certification of the wood, cement,.
and metal materials. The main ce'ftification bodes are
CESMEC, DICTUC, IDIFM. UTESM and Norte Unwersﬂ:y ‘These -
are also accredited by MOP. The compulsoxy ce1 tlflc‘ation -
system by way of Con_form_ity Mark Cer tlfl(:dtlon mcludes a
system operated by MOP aimed al construction materials.
The condition is that it should be accredited by INN.
Certification is executed by CESMEC. At present, there

are seven companies coming under the system..

MINTRATEL has instituted regulations for car exhaust gases
and a bus inspection system for security. For the former, .
a total of 176 companies, for the latier, a total of 62

companies have been accredited.

SEC of MINECOM carries out certification .of: _e_l_éc:tric
appliances and town gas equipments for safely confr_ol_of
clectricity and fuel. . At present, the six certification :
bodies including CESMEC, DICTUC, IDIEM and UTFSM ar.e.
accredited by the ministry. For export items, too, -_the:
regulation is being appiliied, but in this case, _
certification by UL and other Selected cartificdtlon-
bodies is accepted without further checking. :

$SSA of MOP has accredited six' certification bodies (i.e.,
CESMEC, IDIC, IDIEM, DICTUC, UTFSM and Norte University)
for certification of construction materials and ‘sanitary
installations (piping) in conjunction with MINVU -on-the
basis of INN accreditation. |
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(g)

{h)-

(i)

I8P is responsible for products requiring compulsory
sanitary inspection as .well as pharmaceutical, health
products, and the environment on the hasis of Codigo

‘Sanitario. It has accredited the certification bodies in

this field and placed ‘them under its supervision, and also
conducts approval and’ certification of new drugs in its

‘own testing and inspecti_'on laboratory. Tor import

‘products, too, it assumes responsibility, There are 180

certification bodies acceredited so far, inciuding

government, public and private bodies.

SERNAP belongs to. MINECOM and conducts certification for

‘ma‘riné"p'roducts for export. It is the certification hody

responsible for Chile's marine product exports (cans, fish
meal, fish oil, etec.). It provides compulsory
certification services, including certification based on
an intergovernment agreement with the U.S, (FDA) and
certification based on the requests of the governments of

Europe, Central and South America. .

IDIC is -the bbdy supervising explosives, and 60% of the
explosives handled by IDIC are used by companies In the

private sector.

Some areas of the voluntary certification sector are outside

government control. The voluntary system will be covered in

this report only to the extent the study team was able to

“investigate during its mission.

(a)

(b)

APSTC started, in 1986, the certification system for
export salmon and troul. Al present, the system has taken

root. APSTC has accredited the certification bodies such
" as Fundacion Chile and CESMEC and issues Conformity mark

certification seals.

'CESMEC operates a ‘confornity Mark Certification service .

and has approved five companies (shoe, paint and interior

decor manufacturers).
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3.3.2

{c) INFOR belongs Lo CORFO. It provides lot certification

gervices for export timber.

(d) Austral University intends to create a certification
system for wood preserﬁng. paints and started a service
which is now being operated on a trial hasis for one year,

according to schedule.

{e) MINECOM aiming at fruit aund marine products set up a
certification service with its own registration
activities. The lot certification service system Is
operated by 46 certification bodies registered with

MINECOM which have passed INN accreditation.

Problem Areas Concerning the Certification System

The results of this study have made it clear that the voluntary _

certification system, especially the voluntary certification system

using quality system evaluation is an extremely weak one. -This is the

biggest problem in and for the certification system. The foilowing

itemizes the various problems areas.

{1

Accreditation (or designation) method for the compulsory

certification system

In certain cases it may be unavoidable for government and public
authorities to implement a compulsory .certification system of
their own in pursuance to or on the basis of laws and regulatiohs.'
The accreditation methods, howéver, are not unified, nor are they
related to each other in any form. For example, MOP and MINVU lay
down the condition that an INN-accredited certification body shall
be responsible for the certification of the pipe material -used for
construction projects. For other products, however, MINVU will -

accredit (or rather designate as is the case in practice) its own

certification body. At the same time, it will exercise an

indirect assessment by evaluating operation of the certification
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(2)

hody throug'h on-site inspection. SERNAP will approve only such

certification bodies as have passed INN accreditation.

In some cases, the approved range of activities is broken down.

For example, the INN-accredited certification bodies include

- bodiegs whose activities are limited exclusively to sampling.

The following two observation will be made here as possible

measures to overcome these problems.

The first measure to impart objectivity and transparency Lo the
examination st;anda_r'ds for accreditation may be to centralize the
execution of accreditation procedure in the hands of a single
entity such as INN, that is, a single or a very small number of

accreditation bodies.

The second possibility is to regulate in a clear manner the range

of certification activities. . This may imply unification of

sanpling and testing/inspection.

As plans to upgrade the examination capabilities at INN, it will
be of paramount :importance to ensure the expansion and
reinforcement of staff education and training and enlist the

cooperation of specialists.

This may ensure the formation of a certification body with overall
capabilities and permit the development of a unified certification
system under the voluntary certification system in which INN plays

a central role.

Layving down of NCh Standards used for certification

The . importance of the establishment of a comprehensive standards
system has already been stressed in 3.2. as a major prerequisite

for th_c—: success of the certification system.

The activities required for providing the standards are best

covered by INN's organization and should be undertaken ahead of
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{3}

(4)

{5)

the preparations for the broader system. Priority in- the
ereation of the standards system should be given to standard

the domestic market and products considered

g Tor
products designed tor
to have a promoting export potential.

Fgtahlishment of accreditation criteria

At present, none of the criteria applied for examining and
assessing certification bodies by the accreditation bodies: arc
documented. For conducting the examination procedures for
accreditation, specific criteria will necessarily be required as
these cfiteria vary according to product category with the

certification procedures, the required equipment and staff.

This will be an indispensable requirement in case that mutual

certification with foreign countries will be demanded.

pifferentiation between certification bodies and testing/

inspection bodies

In Chile, certification bodies and testing/inspection bodies are
mostly viewed as one and the same. In view of the human
resources, equipment, operating procedures for the service, and
the accreditation assessment criteria, however, it must be

recognized that these have different 'functions.

Current world trends agree that the accreditation bodies apply
different assessment criteria for certification bodies and

testing/inspection bodies, respectively.
Product traceability

In Chile's certification system, both for compulsory and voluntary -
certification, most certification takes the form of lot (product)
certification. in this case, it is absolutely vital that there
should be a clear and unamblguous correspondence between the
product lot In question and the certificate concerned. This

correspondence must be cbvious even to third parties.  The
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(6)

(7

" correspondence between shipment lots and production lots must be

traceable within the quality system.
Improvement in certification mark use

The certification marks currently in use have a different design
for each certification body., This means that different marks may
he attached to the same type of product {if certified by different

certification bodies).

‘In view-of the essential purpose and meaning of the certification

system -and also in terms of the futunre propagation of the
certification system, however, it is more desirable that a mark
showing  the certification system itself (rather than the

individual certification bodies) should be used, as is the case

‘with the JIS mark, for cxampile.

NDocumentation of the certification procedures

_ Cohformity mark certification and lot certification require the

preparation of manuals for documenting the certification

‘procedures. The ‘main details should be indicated to the

manufacturer and buyer. In some cases it may be necessary to take

a stand between the manufacturer and buyer in preparing or

" agreeing the specifications. This makes it vital that the

certification procedures should be laid down in written form

(do cumehted) .

The auditors in charge of certification dutics at present, are
recruited at all certification bodies from the top ranks of

graduated students academic record_, but there is no training

"provided in accordance with organized training programs. This

suggests the need for the inclusion of personnel training in the
service programs within the certification system creating program.

It wiil thus be necessary to prepare certification manuals to

‘serve as texthooks for such training purposes.

3 - 39



{8}

{9

(10)

3.4

3.4.1

Provision of weights and measures system

This will form the subject of a more detalled discussion in. a
separate chapter. The weights and measures system is. a major
support on which the certification will rest. We will therefore
only mention this as an improvement area and refer to the chapter

dedicated to this topic.
Use of international units for certification

NCh Standards arve generally drawn up in Sl units in accordance
with 180 guldelines. For site certification, however,. the
previous units of welght and measure are used (for examprle‘ for
tensile strength). INN has prepared such promotional materials as
conversion measures and tables. In view of the difficulties of
changing to the new unit system, more extensive efforts should be

made so as not to lag behind the international trends.

Speeding up the certification process

Applicants seeking certification will use an approved
certification body, and the fact that the different certification
bodies operate on a vastly different time scale to complete the
certification process with the issue of the certificate is bound
to be a'major hindrance in the propagation of the cer“tification
systen.

Quality Control

System and Legislation

Let us begin by summing up the most recent philosophy about

gquality control.

3 - 40



(1)  Worldwide trends in Quality Control

In recent "yeal*s,'_one of the worldwide trends in quality control
has Leen to adopt -quality control activities on a more global and
Aaniversal 1(-:velE rather than in the narrow sense of simple
. production control. In this section, we will present the "quality
system” concept of the IS0 9000 series as being onc of the
: worldwide tr_énd's in recent gualtity control activities. Fig. 3.4-
1 show_s the sys_'te__m. As can be seen in the figure, TQC as a double
'aSpe'ci;_'. " Opne is the defensive-protective asbect designed to
preveht the occurrence of nohconformities. The other is a more
dynamic and positive aspect which tries to create more attractive
quality. In quality activities, the latter, that is, the dynamic
aspect of TQC is more important. However the defensive aspect of
preventing the oc_Curi'ence of nonconformities is essential as the
foundation of TQC. '

(2) Quality System

To prevent the occurrence of nonconformances, the minimum

requirement is that the following two items should be implemented.

1) Products (jnc]uding services) must mect the customer's

specifications and must give customer satisfaction.

2) The system creating the product ‘must be properly controlled
and'technology' propérly conveved so that design quality will
not give rise to "flaws" and lead to excellent reproducibility

" for quality.

Such a system is normally called a "quality system”.
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TRC Activities

(Defensive aspect:
Prevention of nonoonformltles)

(Positive aspect:
Creation of wore
attractive quality}_

—

Quality Control

Quality Assurance
{Activities designed to achieve
design quality for all products
(100% achievement). Quality con-
trol technology based on PDCA
(Plan-Do-Check-Action) is more
important than the sue of par-
ticular technology.)

| .
Quality systen
{As stated in the IS0 30600

e

Quality Improvement

{Activity designed to upgrdde
design quality itself. :
Particular technologles are
most important rather than-
quality control technologies.)

Marketing, vesearch/technology -
development and process development,
product development, and improvement
in reliability -

series)
1**

System for Support system
ensuring the for ensuring
smooth handiing the swooth exe-
of customer cution of the
orders from system shown
receipt of order on the left

to product shipnent

shipment.

Quality control, quality
agsurance and quality
improvement - Effective support
gsystem for promoting these’
activities.

a. Rellablllty control design
review

Use of computer system

Cost control '
Productivity control

Safety control

. Envirommental problems
Humanity control
Statistical methods

QC circles etc.

=R N B = P e T g

* 1 Qualily system may, if necessary, be required official accreditation

under the CERTIFICATION SYSTEM.

#+  LEQUIPMENT CALIBRATION is included herein as a sub-systen.

Fig. 3.4-1 TQC Activity Systenm
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(3) Worldwide trends concerning current ideas about guality systems

The concept of "quality" used in a recent context, does not refer
to_ any. specific product but is'ta-ken in a more bhroader sense. It
has a mdf_e global scope including environmental problems, satety
issues and so forth. It has quite clearly emerged in the gradual
evolution of the TQC philosbphy. The recent swift sociological
. . changes also be taken Into account in the concept of "quality"
abolve,, such that towering urbanization, electronic systematization

and"inci'easing in size of socio-structure are rapidly emerging.

(4) -Introduction of the quality series based on the international
standards of the IS0 9000 Series in Quality Control System

- Quality system approach is the basis of quality control and
‘without it no real quality activity is possible and no technology
transfer can be made. It is a social obligation to bring this
‘about and ensure that all concerned with quality control follow it
up. The IS0 9000 Series was established as an international

standards as a general expression of this philosophy.

‘It is no longer just a matter of "good quality.". Rather "Good
Control" is also regarded important in assessing the value of a
product. But this "Good Quality" is not a matter of onc person's
dpiﬁions. It must be objective "Good Quality" that is accepted or
recognized throughout the world on the basis of the international

standards of the IS0 9000 Series.
(5) The p(_)sit"ive'aspect of TQC activities

In (2),‘(3), and (4) a_béwe reference was made to the "defensive-
proteCtive aspect of, th_é TQC activities, which, as shown in the
left part of'Fig-. 3.4-1, include "the prevention of occurrence of
_nonconfoz‘mitiesrand the achieyement of design quality for all
(100%) products.”

It goes without saying .that "the prevenrtion of the occurrence of

nonconformities” is part and parcel of the upgrading of quality

3 - 43



through improvement programs. .

TQC activities the aspect given in the right half of Fig. 3.4-1 is
of true importance. This is the positive aspect of creating an

attractive gquality.

The positive aspect of "creating an “attractive. quality” is a
function that starts from the basis of" "th_e prevention of the
occurvence of nonconformities" and "the achievement of design

quality for all (100%) products.”

Fig. 3.4-2 shows "Stages in the Upgrading of Quality Control/TQC '

Activities™.

This figure starts with stage 1 in the proceSS‘ of Upg‘rading
Quality Control/TQC Activities and comes to completion in stage 4

which entails the positive guality activities.

Chilean Quality Control/TQC Activities are expected to reach the
stage 2 as early as possible shown in Fig. 3.4-2. After that
further move toward more positive quality control activities
should be undertaken toward stages 3 and 4. It Is important to
realize that the configuration of the guality system under the 180
9000 Series is thus not the "end" of quality control but rather
the "beginning" of it. '

3.4.2 Diffusion Body

{1} General outline

For the diffusion of quality control, it  is esséntial that the
following should be established:

1) Body capable of correctly assessing the real _sliate of a

company implementing quality control and trying to diffuse

quality control in accordance with the needs of each company.
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Stage 1.

(Prinitive Quaiiﬁy‘cbhtpol Stage)

Quality Control System.
not being exerclsed

cpntrolled _

Quality not being

Stage 2
{Basic Quality Stage)

Basic quality'
~<—control system <
‘being exercised

system being

-{Basic quality control. - \

exercised

Qnality beiﬁg controlled

‘Stage 3. .
{Progressive Quality
Control Stage)

Upgrading toward

-3 quality control <

- systen accomaodal-
ing customer

" requests:

Quality Control Syktem
- patching customer requests

Quality matching
cestomer requests

™

Stage 4

Control S:age)

: - Positive quality <
{Positive Quality .

aciivities

Rather than. just meeting
custosier rquests, positive
activitles are-made to -
create an attractive quality

Leap towards the future L

a—

o]

. Establishment and standardizalion of a basic guality

control system based on the IS0 9000 Series and
impiemsentation of Lhe standards involved,

. Consistent fmplemcntation of measures to deal with and

 remove nonconforaities (division of real results froz the

established quality control system) and correction
neasures {to elininate the tisk of re-occurvence}.

. Follow-up of Qnallty control systes fmplesentallon
through internal quality audit

. Upgrading toward 2 quality systems cosplying with customer
reguests In ters of quality deslgn based on the Taguchl
¥ethod or just-in-tire style product delivery system amd
toward a quality assurance systez coaplying with customer
requests for industrial sectors, Including muclear power,
petroleum, aviation and electronics,

. Slailar to the previons section, consistent fmplementation
of internal quality andits and nonconforalty comtrol.

. Establisheent of a systes supplementing and reinforcing
the quality conirol activitles _

a. Yerification and cxperlsental checking of the
instruction wannal

b. Design review

¢. Reliability control

d. Use of coeputer sysiem, ctc.

. Introductlon of company-wide total quallty centrol (TQC)

. Upgrading of specific technologies

. Marketing '

. Progress toward research, technical devclopaent and
corresponding product developeent, process development.

. Upgrading of support systea for effective use of company-
wide total gualily control (TQC}:

. Rellability control

. Use of computer system

. Cost control

.- Preductivity control

. Safety control

. Ervironaental control

.- Humanity control elc,

€] = O s T o

Fig. 3;4-2_ Stages in the Upgrading of Quallty Control/TQC Actitivies
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2) Body accepting the above needs given in 1) and t_e_aching

quality control by establishing a teaching curricuium.
3) Body providing financial support for qualily contrpl training.

4) Body capable of balancing the above actions from the viewpoint

of a national policy.

In Chile, the bodies given under 1} above corre'S_po_n_d- “to- the
various industrial organizations. or aseociations, 2) co’rfesﬁonds
to INN or ASCAL or similar training organizations, 3) corresponds
ta SENCE as being a government body, aﬁd 4) corresponds .to-INN.
However, there is no effective system in ope'ration‘iin Chil_e- at.

present.
(2) Diffusion of guality control by the industrial associations

As stated in (1) above, there arc various industry orga_ni_zai_:ions
in Chile such as ASIMET, C.CH.C, ASEXMA, SOFOFA, and ICARE, acting
as beédies concerned wi'th' the correct as:éessmeh_t of thé nature of _
the compatﬁes conducting quality control and xvith thé_ diffusion of
quality control In a mannper ‘suited to the_ needs of the.cotnii'anies

concerned.
(3} Bodies for guality control training and curricula -

There are 20 bodies providing training on quality control. Th_esfe_
include INN, ASCAL, INACAP, and INTEC. o

Also recognized as training organizations for quality COﬁtI'Ql are
the universities, notably the Santiago Uni'veljsit:y','aﬁ.d_ the
Technical Colleges. The most typical example of the above.
organizations are INN and Santiago University.
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Continﬁnus lines

refer to existing _ MINECOM (CORFO)
relations . y
potted lines refer . - (:)
to relations
planned for Chile INN
(4) Technical Committee
for the Diffusions of
¥4 Quality Control 4
Sl - IKK ",
. . 7 Y ) © .
'(:2: il Sub-Committees for %,
:(:)i Examining Quallty Control o
. ,1 Diffuslion Measures a *,
NN (4) .0 0
: ,“. ............................... " A . 'e. .
I S vy "%
(2) }Technical Center (2) |Teaching Bodies‘ (1) 1Industry Center
for Quality ' Center SOFOFA
iContrel ASCAL (Teachlng for ASIMET
Universities, _ medium-level staff) ¢, Ch, ¢
Research - @) (E) 1N " } (®) |sHA
Institutes, b INACAP - {Teaching ~ M——P{S50NANMI
Consultants, workers) ICARE (Teaching
etc. : ' Universities (Teaching plans for
: for company managers) company top
(Teaching for medium- management)
level staff) ete. SERCOTEC etc.

A

© ®E/ \©® ®©

} . v -
Cooperating ‘3) Financial assistance el Corporate
Ministries & Labor/Social Security (:)(:) entitles
Authorities : Assured concerned
Branch Offices SENCE
of Ministries = . :

Fig. 3.4-3 Overview Chart of Quality Control Diffusion

Notes: - Explanation of letters (A - E}
{1) - (4): Apply to above .
A: Inspection and providing with Codigo
~ SENCE mark for teaching bodies, equipment, curricula
B: Tax exemption amount assoclated with implementation
. of teaching =~
C: Control - Supervision
D: Sending out of lecturers, commiitee members etc.
' E: Exchange of Information
Activlties of sections shown In (1} - (3) above are glven in outline
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Teaching within INN goes back to the time of INN's
INDITECNOR, and was started in 1969. INN offers

aching courses covering

predecessor,
that five in-house guality control te
the following detailed subjects:

{a) Basic guality control - SENCE
Code:  06-28- 0235-13

(b) Index (Attribute) - Based Quality Control
SENCE Code: 06-28-0236-13 :

{c) Quality Control by variab_les
(d) Total companywide Quality Control .

(¢) Causal analysis and solution of quality problems'at the

company level
Courses offered on quality control by the Santiago University

San_tiagb University offer special courses entitled "Quality

Control and Management'.
Quality econtrol education at the univei‘sity concentrates
mainly on the techniques concerning "inspection" and
"statistical methods."' The courses are aimed at managers and
control officers of a level above this. ' '
- Module 1

Applied statistics, 48 hours, etc.

- Module 2

In-process Quality Contrel, etc.



- Module ‘3
Quality Assurance, 16 hours, elc.
- D&bdule 4
S'trategical Quality Control, 32 hours, etc.
-3) . Education and training achievements
Fig. 3.4-4 gi_ves the data for INN by way of cxample.
(4) Bodiés providing financial assistance for quality control teaching

SENCE ‘is an organization providing financial assistance for

qualily control teaching.
(5) Problem area s concerning the diffusion bodies

It can be seen from a study of the diffusion bodies that while
_there are 1o particular problems in conncction with the number
diffusion bodies, their facilities, their achievement record, and
the financial support sysiems for the diffusion of quality control
to the companies, there are problems concerning the curricular

details.

Thus, the curricular shown in (3) lack any attempt to take up the
“world: ti‘e.nd’s concerning quality contrel as conceived under the
qualit?'control/’[‘QC system concept developed and based on the 150
9000 Series.

There is also a problem with quality control education system that

1_1'eeds'to be ‘carried out from the standpoint of a national policy

so as to respond to these current world trends.
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3.4.3 Current Status Tor Quality Control in Private-Sector Companies

(1) Questionnaire Inquiry on the currenlt status of industrial

standardization/Quality Control

_’I‘he responses . to the questions on Quality Control/TQC of the

guestionnaire can be summed up as follows.

1)

2}

Recognition and awareness of Quality Control/TQC in Chile

" In Chile's industry, the word Quality Control tends to be

taken as meaning INSPECTION to a very large extent.

It must be noted, however, that in Chile's present-day
industrial sector no clear distinction is made between Contrel
de Calidad and Control Total de Calidad. This calls for the
urgent need to teach and propagate the latest ideas about
Quality Control, quality systems, and TQC in the light of the

most recent worldwide trends.

Introduction of Quality Control/TQC

‘Many companies are contemplating the Introduction of Quality

Control/TQC (72% of ail companies responding to the

questionnaire).

Yet, it is also true that a substantial 28% of Chile's
companies have not introduced Quality Control or Total Quality

Control due to the lack of equipment and human resources. The

‘gituation shows that Chile's industry has not yet reached the

‘pérception of Quality Control/TQC activities as something that

can be done leaving aside these shortcomings in terms of

equipment and human resources.

There is also evidence of Chile's companies having some

; r'hi’s_givings about the negative aspects that the effects in-

“terms of  saving ‘materials, reducing manufacturing costs,

achieving shorter delivery times, and reducing manpower were
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3)

4)

not so significant as had been anticipated, and- that: may
easily be associated with the introduction of (uality Control

and Total Quality Control.

This is one of the lactors that suggestis the very substantial

need for TQC teaching.
Quality Control and Total Quality Control Promoters

While 9% of all respondents stated that intermediate nglity
Control officers and staff were promoters of Quality Cont_roi
and Total Quality Control, onlty 12% felt so ‘about Lhe

companies' top management.
Need for introducing a quality system philosophy
(a) Internal or in-house standardization

The inquiry showed that 70% of the respondents stated _that
external standards and specifications are used directly as
internal (in-house) standards. This indicates that_; the
basic principle of in-house standardization as an effort
to translate the requirements giveh from outside into
terms easily applicable to the inside: organization of the

company nas not been generally endorsed yet.

(b) Qualiity system style contirol
The inguiry showed that a high proportion of 57% of all
respondents felt that the areas in which Quality Control

and Total Quality Control are being applied extend only to

production control and the final products.
{e) Nonconformity control
The responses. indicate that the most Widesfiread

statistical methods  used -in Quality Control and Total
Quality Control are the check sheet and the control chart.
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5}

{43% and 36% of the respondents gave thesce methods,

respectively.)

These two statistical methods are the most widely applied
techniques - for on-line control. IFor off-line countrol,
however, the use of factorial mlalysis {histogram,
distribution graphé. Pal.'eto chart, Cause & Effect or
Ishikawa diagram technigues) is still not ad'equatcly

developed.
{d) Training and teaching

A substantial proportion of the respondents stated that
teaching was conducted either by reteasing personnel to
take pari of external seminars {48%) or by giving on-the-

job or on-site instructions.

_ The above results indicate that many factors and aspects

concerning Quality Control and Total Quality Control have not
developed to maturity in Chile. In order to ensure the early

e_stablishment of a Quality Control and Total Quality Control

. System in Chile, however, it will be essential, in the first

instance, to consolidate such Quality System factors as in-
house stahdardization, process control, purchase control,
defect_control, and in-house training/instruction as these are
vital prerequisites. For this purpose, it will be desirable
that a Quality System be established on the basis of the
IS0 9000 Serles as the prerequisite for achieving these Tirst-

instance objectives.

-Other items

The _questionh'air_e inquiry showed that 47% of the respondents
demanded the exe_cuti_on of Quality Control and Total Quality

Control campaigns on a national level.

A further 31% saw that the low level of Qualfty Control and

Total Quality Control seminars and technical standardization



(2)

in Chile presented ajn‘oblem.

Factory visiting

The ten companies specified by INN are mostly mass-production type

of companies,

and only one of the candidates was an assembly firm

with small but diversified production runs.

The findings for their Quality Control endeavors may be summed up

as follows, on an itemized basis.

1)

Progress in quality system establishment (interest or

commitment toward the introduction-of the 150 9000 Seriés)

Nearly all companies visited were establishing Quality Control
systems pot on a quality system philosophy and though their
Quatity Control systems were of a 'cet-tain level, they did not
appear to show a "very strong commitment” to Quality Control

and were, for the most part, somewhere in the middle.

However, all those companics had appointed staff in charge of

promoting quality activities.
In-house standardization

Those companies which were technically influenced in some way
or other by foreign companies presented a fairly good progress
in in-house standardization. Chilean companies without
foreign affiliations, h_oﬁever, are showing_a_'rather' poor state -
on companywide in-house standardization, except for the
testing and inspecti_on departments and'.thos'é activities which

require clearly specified Quality Control rules. -

In most cases, however, the companics were found to’have their
own in-process control sheets and 'ope'fati'ori sp'eéificati_on
documents/product drawings, that is, standard formats directly

connected with process operation.
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3)

4)

5)

6)

7)

"Quality Control system - and. .its functions

‘Many comnipanies have established Quality Control Departments

and merge -them with the Inspection Department. These

activities are primarily concerned with in-process and product

~inspection. "I‘_hey are not ’1‘QC—st_yle technical_ control

organizations based on the wide philosophy that also include
cost control,: production control, Quality Control, guality

“improvement and modification.

Nonconformity control

" Chile's 'cmm_panies- have no clear systematic procedures for

dealing with "corrective measures" to prevent the re-

occurrence ol nonconformities.
Calibration of measuring eguipment
The - companies -under CESMEC certification and the Chilean

companies with foreign affiliations, operate, in most cases,
control systems on the basis of the "CESMEC-based Standard

‘Calibration PLUS Practical Calibration by Voluntary In-House

Quality Control" formula.
Purchase control

Many companies were seen . .to practice purchase controli,

including ‘purchase  and acceptance inspections based on the

. buying  ‘specifications and material storage control.

Productibn control

Many ‘or most of the. companies with mass-production factories

use process sheets, process. control charts, and operating

-instruction - decuments to implement pfocess control.
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8)

9)

Im new factories, production: instruction issuing - and
implecmentation control is accomplished under computer control,
and some companies were found to have computerized even

product history cont rol.

Combanies in the assembly type se_étor with- small -and
diversified production runs presented' a- different picture.
Control diagrams are in compératively widespread use, bul the
manner in which they are used is not appropriate -as it was
found in many cases that the procedures for taking action were

slow,

'Equipment maintenance control

The petroleum industry with Its strong. influence by foreign
industry and its concern for safety control, was seen  to
exercise equipment maintenance control by adopting preventive
maintenance procedures. In the other sectors of industry,
however, the approach to maintenance is based. on repair after

the event.

In-company training-staff gqualification and QC circles

activities

There were some companies with QC circle activities.
Generally, however, management is opposed to - handing down
decision making and therefore also opposed to QC activities.
Where such circle activities do take place, the member tend to
have littie "drive" for the want of eﬁcouragement-,. ﬁ_;eeing that

management is not likely to accept proposals from the circle.

To sum up the above, it can be .observ'ed-'that there is a certain
difference 1n nuance between thosé of Chile's companies,which a_ré
technically influenced by ‘foreign- companies or '-'have.rforei:gn
alTillations in some way or other and t_:ho_se of. Chile's‘-'comp'anies
which do not have such foreign affil_iat_ions; The level d_f general
quality control é;ystems opetated at the compéhies vigited by the

study team has still not progressed to the quality system stage
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and to the establishment of Quality Control based on this

philosophy.

Many companies have amalgamaled their inspection functions with

the appeointment of the Quality Control Department. This testifies

“to. a move toward the diffusion of Quality Control and the

3.5

dissemination of the principle and philosophy of Quality Control
on a wider scale by upgrading the Quality Control functions.

The most important reguirement for the time being, however, is to
aim at the introduction of the Quality Control system approach and
the teaching and propagation of this approach so as (o facilitate
the "leap" from the present stage to the higher Quality Control
system/TQC system level for Chile's companies and ensure the

establishment of a new quality system.

Testing and Inspeciion System

The following briefly described the most typical of these lesting

organizations:

3.5.1

(1)

Present Status and Current Problems of the Testing and

Inspection Organization
Present status
1} CESMEC
(a) Testing and inspection performance record

‘CESMEC is an organization accredited by INN, and conducts
standard conformity testing based on the NCh standards.
The range of certification this organization Is taking
charge for is considerably wide, and conducts testing and

'inspection in all fields excluding those related to

environment protection. Especially, in testing for
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strength of steel materials for construction and cement,
this organization has satisfied demands for {esting. and
inspection In cooperation with other un‘ivé_rsities' and
laboratories in the country. Furthermore, this
organization has an excellent record In testing of ‘gas
bombs by means of non-destructive testing includihg__

searching for flaws with gamma ray.
{b) Existing equipmeni and facilities

The testing equipment in the possession of CESMEC consists
in the main of equipment. relating to ore-mining_ and
forestry/lumbering. In view of the large number of
equipment which has broken down, uncalibrated equipment,
and old type of equipment, it is possible to perform tesis
only for a limited number of test items among those
required by the standards for standard conformity testing.

(¢) Technical level of technical staff and education/training

No particular provisions are made for the education and
training of technical staff, with no training courses
being conducted. Generally, members of the staff will
receive on-the-job-training (0JT) after joining the
organization. Tor inspection officials in. charge of
quality control, however, participation in th'e 'semin'ars

organized by INN is insisted upon.

The level of technical competence of the organization's.

technical staff members can be described as rather low in

all areas excepl non-destructive testing. In this field, .

there are four engineers of a high standard.



2) IDIEM -

. {a) Test and inspection performance record

As most of the machines and equipment now being uscd are

~out-of -date, it takes a relatively long time to conduct

testing with the available machines and equipment.

Furthermore, if any specific testing item cannot be
carried out in standard conformity testing, this institute
has no way but to ask other inspection organizations to do
it. '

(b). Equipment and facilities owned

The tést:ing equipment in the possession of IDIEM consists
in the main of equipment supplied by UNDP around 1360 and

cannot .necessarily be classed as new. . All measuring

equipment is however controlled to a high level of
accuracy. Yet, calibration is performed only in-house so
that there is no trace with external calibration

organizations.

IDIEM functions as an inspeclion organizati'on for
steelreinforced concrete for the construction industry and
in thlq respect it is unique in Chile. The testing and
inspection equi'.pment used for this purpose costs of a 50t
class univei:sal tésting machine and a number of various

other large-scale high-strength testing machines and

facilities. .

'_Standard conformity_teéting is carried out on the basis of
 NCh standards. IDIEM has the capability of performing
. mechanical strength tests and material analyses on
- building materials,. including mainly cement and concrete

‘apart from the steeljreinforced concrete.
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3)

(¢} Technical level of techmical staff and education/tralning

TN

IDIEM has the status of being a organization attached to
Universidad de Chile. It has 150 -t_e'ch"nica'l staff” of
Universidad de Chile and 50 post-graduates ‘on its staff.
Their technical lével is high enough to carry out R&D

activities.

(a) Test and inspection performance record

$GS, a certification body accredited by INN, conducts
testing and inspection as busmesv, trdnsactlons -upon
requests from their clients, chiefly for products “of ‘the
primary industry ‘such as agricultural/stock __fai'ming
products, marine products and pr'ocess.é‘d agricultural/stock
farming/mariné products. Furthezmore this - orgamzatlon is
capable of conducting and -inspection for chemzoal'

products, and has an excellent performance record (350

inspection tests/year)}.

(b} Equipment and facilities owned

{c)

SGS CHILE has adequate analysis equipmént for organic and
inorganic analysis. _Using bond .a'nalys'is' to det_el‘mine the
bonding arrangements of orgénic'Compoﬁnds,‘SGS'C_I'IILE'has'
the capability to perform qlialitative and structural
andlysis Mass- spectrometry is used to perform
qualitative and quantltatwe analyses WwWith ‘these
capab;ht;es SGS CHILE is in a posu,ion to cafry' out
chemical ana1y51s on’ sea . products ‘and ‘measure pollution

(in the atmosphere and water)

Technical level of technical staff andi‘edUCatioﬁ/trainiﬁg'

86GS has testing locations in four South American countries

and maintains techhnical interchange with all’ of these,
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This 1s to assure a high level of technical expertise of
its staff. It has a very high level of technology

S espe’abially in the field of chemical analysis.
"4) INTEC ~
(a) Test and inspection performance record

This organization has been conducting testing of materials
especially for mining, but can satisfy only around 60% of

“the demands.
(b) Equipment and facilities owned

Most of the Lesting equipment at INTEC CHILE is set up for
testing purposes in the mineral related fields and for
conducting chenical analyses. Tests and analyses are also
‘performed on (food-preserving) cans, packaging materials,
'a'gri'c'u'ltural"producé, and bio-products. It has in
"~ particular eqﬁipment capable of analyzing the content of

heavy metals which are poiSbnous to the human body.
(c)'Téchnical level of technical staff and education/training

To ensuré its capability - of performing tesis also on
standardized products manufactured by smaller and medium
scale companies, INTEC tries to enhance the level of
technical competence of its technical staff by having a

~Japanese specialist on call.
5) 'Upi\}*e.:rsidad de Chile, Centro de Estudics Espacias
(a) General
This institute closed a scientific cooperation agreement
‘with NASA in the United States and became a satellite

‘trace center for the latter. Now this institute provides
“not. only NASA but also industrial, scientific and
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technological organizations in Chile with information from
satellites. This institute maintains and Control a device
for time standard, precision -and accuracy of which ajré_at
the highest level in the country. The national time
standard of Chile itsell ls, however,_main‘paiﬁgd and

controlled by a Chilean navy's facility at Valparaiso.
(b) Testing and inspection performahce record

This institute does not any specific testing or inspection
service for organizations in. the private sectlor, but if
asked, it can provide clients with such information as

voltage standard, time standard, and frequency standard.

6} IDIC

For military procurement, this research body provides .the
necessary -services also within IDIC. It provides services
for. the private sector in the agricultura/forestry and

mining areas.

This institute has introduced a granite table. (150 x 100 x
30 cm) for inspection and measurement of firearms, but has
not intreoduced any three-dimensional measruing equiprment.
They are now using a height gauge in place of a three-

dimensional measuring equipment.
7} CIMM
{a) General
This body was established by Presidential'f)_e(;ree as a
public hody under the control of MDM. It provides an
advisory service for domestic companies. 1t is cdmpétent

mainly for the areas of environ_mental control in the.

mining sector and quality control for chemical analysis.
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'{b)' Testing  and inspection performance record

CIMM conducts téstings and issues certificates for about

1,500 items a year.
8) Fundécion Chile
{a} General

" Fundacion Chile is a private body for the promotion
exports founded on a join't basis with the United States of
America in' 1967, It provides an advigory service on
forelgn. standards and product inspection services for
quality assurance. . At present, it provides a range of
consulting services and sells new technology to
manufacturers and creates pilot plants/companies for sale

to the private sector.

“ It acts as the certification body of INN and also has been
appointed as a certification body by and for the FDA of
the USA and SABS of the South African Republic.

(b) Testing an inspection performance record

This organization has testing facilities at 3 places,
Santiago, Puertoe Mont, and Concepcion, and conducts
testing in these facllities mainly in the fields of
chemisfry"and bio-chemistry. This organization take
charge for testing of marine produc_ts and those related to
forestry, and now can fully satisfy needs for testing and

inspection.

“(¢) Equipmient and facilities owned .
This o'rgahiZation'éollect's data using reference materials
for calibration of analyzers, and the data is sent to -

. 'cé;lib'rat-ihg or'ganizatiOns in the United States forv

comparative calibration. For this reason, reliability of
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the data provided by this organization is relatively high.

9) DICTUC
(a) Testing an inspection performance record

This is omne of the accredited bodies by INN., and .is
conducting testing for conformily to standa_rd_szb_ased on
NCh. This organization is also 'performing testing based
on ‘international standards such as. IEC, but when
requested, this organization also performs. testing not
based on the standards. Object items. for testing
conducted by this organization are those mainly related to
materials of machines and construction. materials, and
7,000 to 8,000 items are tested by this organization

annvpally in - each field.

{b) Technical level of technical stall and education/training
This university is providing general. education in
technological fields, and has testing centers in each
discipline, totally 9 testing centers. The faculty
consists of 70 professors, and -among them 59 people have a
doctor degree. Each testing center has 3 or 4 speclalist
engineers and 5 technical assistants called "Technico".

10) Casa de Moneda de Chile

{a} General

Main job of this Bureau is to priht bills .and. make colins
used in Chile. Additionally, this Bureau- prints: public
certificates such as passports, stamps and identity cards.

(b) Testing and inspection performance: record-

Al of paper used for printing bills is imported from

foreign countries, and this 01'gan1'2atiqn,-ch_eck's and
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(2)

verifl_es data presented by paper manufaclurers.
(¢) Equipment and facilitles. owned

In this testing facility, the temperaturc is kept at 21'C
and relative humidity at 65% strictly as peripheral

conditions.

This organization can not be a certification organization
for INN because of its speclfic position in Chile. The
weights owned by this organization are at the highest
level in Chile as standard weighs for measuremeni of

weight.
Current problems

It cannot be said that capability of ecach organizatio_n for testing
and inspection ié adequate in an assigned range because equipment
-and facilities owned are rather out of date and a number of
engineers -and their technical skill level are not enough.
Generaily,- their capability of testing and inspection for products
in the primary industry is at .an acceptable. level, but their
capabi-lity of testing and inspection for industrial products is

still inadequate..

.. 0f the primary industry products, (1) for agricultural and stock

farming producits, BY can conduct standard conformity testing as a
private testing organization, in addition to thce above
organization. {2} for marine products, such organizations as
JFOP, and so on, which are under _contrdl' by MINECOM have the
capability, and - {3) for processed agricultural/stoék Farming/
marine products, in addition to testing organizations for marine
products, Universidad de Concepcion has the capébil;ity of ftesting.
(4) For forestry .industries and processed wood products, INFOR has
many testing performance records, in addition to the above-

described organizations.
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Thus, it may be said that several testing  organizations in
addition to the main testing and inspection Qrganizations
described above are availéble for testing and inspection of
products from the primaiy indilStr}f. For industrial products such
as machines, metal or electricity, there i_s' no private testing
organization besides those described 'above, a.nd the demands have
not been satisfied. Of industrial products, however; for chemical
products, BV, ISP and Univérsidad de Austral have capability for
testing and can conduct standard conformity testing, so it may be

gaid that the current needs are almost satisfied.

3.5.2 Equipment and Facilities for Testing and Inspection in-

Manufacturing Companies

{1) Present status
1} Sheet metal working company A
(a) Products manufactured and production output

This company is manufacturing enameled pans in a stamp
system using such materials as aluminium, iron and
stalnless steel as the raw materials. 84% of the
production is shipped to the domestic market, while the
remaining portion is exported to 15 countries including

the United States.”

{b) Organization and the number of employees

Foundation : 1939
Kumber of employees: 350 people (1990)
Capital : . $2,560,000 (1990)

Annual sales 810,000,000 (1990)
(¢) Used standards

NCh 2009/7, IEC 335 {Compatible'with NCh 2008) etc.

3 - 66



(d) Equipment and facilities owned

Most of. the equipment are available for standard
confdrmity testing based on the IEC standards, but some of
the NCh standards themselves have not been revised, so
that the testing machines are based on the standards

before revision.

(e¢) Technical level of technical staff responsible for testing

and -inspection

'- They can perform testing and inspection accuralely for
basic items In the IEC/NCh standards, but their experience

is inadequate for items concerning abnormal testing.

(f) Current situation of and policy for education and training
From the viewpoint that they must produce products
gatisfying related standards, the company send employees
to attend the Chilean Standard Technical Committee in INN
and also give them many changes for studying.

2} Paint company B

(a) Products manufactured and production output
This is a medium-scale company producing 100,000 gallons
of paint a month. - 70% of total production is paint for
_lndustria]. use, 25% for home use, and remaining 5% for use
in ship building. -

(b) -Organization and number of employees
Foundation - 10 1969

Number of employees: 250 ‘people (80 people in the-
. ~'production department) (1990)
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(¢) Standards used

ASTM 963, IDIC (Chilean Army Institute) Standards

(d) Technical level of technical staff responsible for testing

and inspeclion

Adequate for testing

hardness.

and

inspection of viscosity and

{e) Current situation of and policy'for education and training

Education and training are not provided systematically,

and necessary measures are taken case by case by oJT.

3} Steel material company C

(1) Products manufactured and production output

This company produces cement products, galvanized iron

sheets, drainpipes, carpets, hoses, adhesive, lime

others.

(b} Organization and number of employees -

Foundation

Number of employees:

Capital

Annual sales

{c) Standards used

1930 - BT
1532 people (1990)
$80,000,000 (1990)
$90,000,000 - (1990)

According to requests from clients..
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- (d) Technical level of technical stall responsible for testing

and inspection

Testing and inspection are performed to products sampled
from the production line according to the accurate
procedure, and testing and inspection data are prepared in
a good order.

{e) Current situation of and policy for education and training

Education and training are not provided systematically,

and necessary measures are taken case by case by OJT.
4) Eleétric _housewére manufacturing company D
(a) Prodﬁcté m.anuf;;c.:tured and production output
c '-r'i.“hj_s company is prodﬁcing the following items.

Electric washing machines, refrigerators, oil stove and

gas stove and Gas stove for cooking.
(b} Organization and number of employees

Foundation 1905

Number of employees: 850 people
. Capital 1 $33,000,000 (19%0)

(c) Standards. used
_ NCh 2008, 1IC star'xdaﬁis

(d) Equipﬁent a‘ﬁ.d -faci]:ities owned for testing and inspection
Final saf.ety_-‘xérifi_cé_tion f:esting Is performed with

" automated testing machines iz the production line, and the

-data'_is récorded ahd stored in a good order.
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(e} Technical level of technical staff responsible for testing

and inspection

Their technics for testing and inspection as well as for
production control are at a high level because of
technological cooperation with foreign countries.

(f) Current situation of and policy for education and training

Fducation and training are not provided sys_tematically,

and necessary measures are taken case by case 'by 0JT.
5) Balance production company E
(a) Products manufactured and production output
This company produces weight measuring equipment such as
platform scales and plate balances, "and - ‘gasoline -flow
meters. 'Although this company is producing measuring -
equipment with electronic circuits, the electronic circuit -

componenis are imported from foreign countries.

Products produced by this company share- 60 to 65% of the

domestic market.
(b) Organization and number of employeces

Foundation c1831

Number of cmplovees: 160 people (1990)
Annual sales : $4,000,000 (1990)

{¢) Standards used

According to requests from customers
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'(d)'-'Pcc};nical"iev'el of technical staff responsible for testing

‘and inspection

Accurate data is collected efficlently according to the
test and inspection manuals, and testing and inspection
are performed correctly.

B ('e)'Current"situatio"n- of and policy for education and training

Education and training are not provided systematically,

'ghd necessary measures are taken case by case by 0JT.
6) Flo:w meter manufacturing company F
(a) Prodiicts manufactured and production output
Water supply meters
Accumiulated watt meter

(b) Organization and number of employees

Foundation - - ;1952
Number of emplovees: 200 people (1990)
‘Capital : : $5,000,000 (1990)

(c) Standards used
“According to requests from clients

(d) Technical lével of technical staff responsible for testing

© and inépectfoﬁ '

Data is cdllected'according to testing and- ingpection -
manuals, and testing and inspection are performed

correctly.
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(&) Current situation of and pOlicy for education a'nd__ trainmg

Ffducation and training are not provided systematically,

and necessary measures arc laken case hy case by 0OJT.

{7) Current Problems

Most of large enterprises have automated production lin_eS, .and
their procedure for testing and inspection are clear. Also it can
be said that their produét_ion facilities have been considerably
modernized and the manufacturing efficiency is_ai;_ a very high _
level. Measuring eguipment used for testing a_nd inspection are
not only calibrated by privale measuring organizations in the
country, but also they are very active in approach to
organizations in [foreign countries. = Also technical level of
teéhnical staff is fairly high. They dispatch engineers to
advanced industrialized countries, and sometimes introduce

necessary technologies from foreign countries.

In small and medium scale entcrprises, prod_uci:ion is made by human
labour, and it can not be said that their production 1ine has been
modernized. Equipment and facilities used when th'e plants were
built are still used, and most of works depend on individual
skill. Some of technical staff are so-called amateur and some are

professionals, which is reflected in non-unified product qualit'y.'
3.6 Metrological System
3.8.1 Metrological System and the Present Legal System

Chile adopled the metric system 'in 1848 éf_tet' examining its
legalization following the adoption of the metric system in France in
1840. This metrification law is still effective to-date. - '

After this, legislation was introduced in Chile making it

compulsory to the kilogram as the official unit of wéight,.'trhe meter as

the official unit of length, and the liter as the official unit of
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volume. . In practice, however, a variety of units of measure exist and
are still -being used side by side, including units such as the CGS,
MKS, MTS, MKFS, MKSA, and PSI systems.

_'This is the result 01‘ the lack, in Chile, of legislative law
laylng down a metlologlcal system in all its practl(,dl aspects,
1nclud1ng the national standards and the verification of metrological
apparatus, as well as the absence of provisions for the practical
enfgx‘c_:em._ent, of the legal metrology, and this despite the fact that
Chile lias fofmally adopted the metric system for its units of

metrology.

3.6.2. Metrology Administration and Current Status of Policy-making

At present, metrology administration is not enforced by Chile's
national and regional governments. The main reason lies in the
structure of Chiie's indust_ry_.. As the primary product sector,
including mining_ahd agriculture/ﬁsheries/fcréstry has traditionally
been the le,ading .area of the economy, there has been no substantiaily
felt need.for industrial weights and measurés. This retardation in the
natlons mduqtrialuauon which generates technical progress, 'kept.
Chile at a lcvel wmch did not necessitate the introduction of official

industrial weights dnd measures.

.In recent years, however, there has been a shift of emphasis from
the primary ‘prpdu_ct sector (mining and agri_c:ulture/fisheries/forestry)
to i;he proceésed. valu_e~ardded and the export areas. This change was
" prompted by the price stagnation seen in the recent past on the
.intcrnatjonél primary product (raw materials) markets on the one hand,
and the. globahzatlon of the mcuket cconomy on the other. With this
change of dlrec,tlon, there is now a gredter recogiiition of the need for
a metrologlcal system. shaied by the government and the puvate sector.
This is _essent_rl,a__l both_ .Vm the interest of product quality and for

improving productivit_y. _
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3.6.3 The Traceablility Syétem (Natibnal Primary standards -
Secondary Standards, Working standards and Calibration

Apparatus)

The Metrological Law, established in the middle of the 19th
century, fixed the standard units for length, mass, and volume. As no
infrastructural system has since then been created to administer the
law, Chile does nol now have any speclalized metrology 'organ'iza't.ions'
for the mainiaining and controlling of metfolqg"y. Nor does Chile have

its own national metrologi(':a'l standards.

As a result, the metrolog_it:al apparatus maintained and cohtrbl_led
by the universities as well as private and public testing'ofganizatmns
serve merely the practical calibration needs Of industry, without

forming a national traceability system.

All standards in the possession of Chile's universities as well as-
private and public testing organizations must therefore be considered
as being secondary or belo_w—sééondary standards by international
criteria. In the wmaintalning and controlling of these standards, it is
now the general practice in Chile to have the standards calibrated by
the suppliers, that ié, the manuf_acturérs of the standards, and the
related overseas organizations. The lack of national stén"déi*d

organization in Chile creates a major problem in terms of reliability.

3.6.4 Verification of Standards and Calibration Organizations
{1} General

As the Republic of Chile has no measurement law including
regulations for measurement administration, there Is no compulsory
authorization system for measuving instruments. However, such

measuring instruments as a watt meter, a water supply meter, a gafs
meter, a taxi meter are objects for compulsor‘y inSpeétibn under a
decree by MINECOM, tike electric homeware such as a television set
and an electronic range, for fair tramsdction and protection of

consumers. Such organizations as the Flectric P'owér/Filel. Agency,
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(2)

Water Supply Corporaticn, Gas Supply Corporation, and Car Check
Center are responsible for -authorization of models and display of
autho_rization marks. Staff of these organizations sometinies make
entrance inspection. But these organizations ask DICTUC to do
actual jobs- for testing for informal authorization, and such
organizations as USAC, DICTUC, CESMEC, Facultad de Ciencias

Iisicas y Matematicas - Universidad de Chile, ENDESA, and

‘ Universidad de Santiago to test meters for clectricity according

td types of each meter. Also, it is required that difference
between units are adjusted in each manufacturing plant and the
authdrization mark should be adhered to all of the products which
passed t_esting for conformity to s.tandards, hut a period of
validity for the testing has not been legally established, and in

. many cases the authorization mark is removed at a site of

installation. ©On the other hand, calibration of measuring

“instruments is performed by CESMEC LLTDA in relation to a portion

of physical quantities such as weight and volume to satisfy needs
of -private companies, and also Facultad de Ciencias Fisicas ¥
Matematicas - Universidad de Chile, Facultad de Ciencia -
Universidad -de Santa Maria, and Armada de Chile and other

organizations arc providing calibration services in relation to a

"small number of physical quantities.

As upper national standards for a measurement system have not been
established, scaling and calibration are requested to measurement
standard organizations in overseas countries or manufacturers of
measuring instruments, but a system of periodical calibration by

the manufacturers or overseas organizations has not been

- gstablished yet, and there are many problems in identification of

precision and reliability.

 Performance result in calibration of measuring instruments which

.are objects for compulsory inspection

The number of water supply meters authorized a year is said to be

around 150,000 units.



it ecan be estimated that the number  of electrlcilty meters
auihorized cvery year is in a range from 120,400 to 150,000 units.

The umut:ér of ras meter units a'u'thorized annually is estimated
under sceveral ten thousands units.. As for taxi meters, there are
many imported cars now In use, and restrictions for a compulisory
car inspection S'ysi;em were just introduced ._.in 1990, and there are
few performance data on the resirictlons, so that the actual

situation is still unknown,
{3) fPerformance data for measarement calibration service

Such organizations as CESMEC, Fa_cultad” de Ciencias: Fisicas y
Matematicas - Universidad de Chile, Departamento de Ingenieria -
Universidad de Concepeion, Departamento de Clencia ~ Universidad de
Santiago, Departamento de Clencia - Unlversidad Tecnica Federio
Santa Maria;, and iaboratories of Army are providing ca].ibrat_ion
services, bui the number of clients who. periodically request
calibration of their equipment in CESMEC, which is the most:-active
in this field, is only around § companies, so it can be considered
thal, corresponding to lack of the measurement administration,
performance result in calibration of industrial equipment is very

seare,
{1)  touipment and {acilities owned

he standard equipment (or measurement and'-thbse for calibration
owned by CESMEC are as shown by double-line frames ‘in each . of the
following wmeasuroment system drawings:. Flgs. 3.6-1, 3.6-2, 3.6-3,
3.6-4, 39.6-5 and 3.6-6. '

Exoluding CESMEC, there are the following organizations which own
standards for each measurement system {physical quantities) and

arc providing calibration services.



Time

Universidad de Chlle
Armada de Chile
Fuerza Aerea de Chile
Length

‘Coil‘l-neqa_nica _
Universidad de Chile

Universidad de Santiago

Mass

INN

Case de Moneda de Chile

Cientic Chile

Capacity

Refineria de Petroleo de Con-Con
- 'Sociedad Chilena de Medidores

" GASCO N

Force

Universidad de Chile
Pontificia Universidad Catolica de Chile

Pressure

Fuerza Acrea de Chile
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Temperature

Universidad de Chile

Pontificia Universidad Catolica de Chile
Universidad de Santiago

INTEC

Universidad Tecnica Federico Santa Marla
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3.8.5 Organizations Respousible for Mainlenance ol Measnrement

(1)

(2)

Standards .
eneral

There is no organization dedicated to maintenance and control of

‘measurement standards. CESMEC is spontancously making cfforts to

control and maintain the secondary standard for welght which was

supplied from UNIDO  in place of the government. IFor tiime,

-howevcr_, the Space Labbratory of Chile dUniversity own 3 units of

‘time standards based on a cesium 133 watch system, and makes

mutual calibration between the units, and at the same time
compares the standard units Lo those in NASA in the United States.
For this reason, it is possible that the standard units are
'na,tidnal standard and the facilities are asked to take charge for
control and maintenance of these time. standard devices,

Technological level of this laboratory is enough for that

- purpose,

Relations with international measurement standard organizations

In 1875 when BIPM was established, also Chile participated in the

international organization, but has not participated in any

- practical activity. INMETRO in Brazil is now a ccntral

organization Ffor measurement in South America, and this
organization has been authorized as a calibrating organization for

measurement systems in Chile, so that CESMEC and universities in

" Chile ask INMETRO to calibrate their equipment and devices

accéording to the necessity.












4.1 General

As described in Chapter 2, Chlilean economy, supported by
traditional industries such as mining, agriculture, forestry and
fishery, has recently been in exceptionally gocd shape compared to
other South American nations. The reason why Chilean eccnomy is
heavily dependent on natﬁral raesources is that because the Covernment
has been pursulng the open-market policy based on the market principle
with minimum interventicn in the market and has not adopted the policy
to positively promote any specific Industrial sectors or fields,
naturally those industrlies which have a comparative advantage are of
greater importance. Since the open-market policy has been so Tar
effective and thus contributed to the gocd economic conditions, the
Government 1s very likely tc¢ continue te adopt this policy with minor
changes for the Toreseeable future, |

However, it Is recommended that Chlle make efforts to produce
higher value-added products based on primary Industry, In other words,
highly processed primary products. In order to achieve this goal, (o
improve the product guality is quite important and so ls to promote
industrial standardization. With standardized high-quality products,
Chile will be able to substitute them for currently imported products
and even to export them after gaining enough international

competitiveness in its products.

Development i high value-added Industries will lead to not only
an increase in national income but a decrease in external debis through
obtaining foreign currency by export. Thus, as Industrial
standardization program could be one of keys for economic development,

tﬁe program should be given a high priority for implementation.
4.2 Maln Problems and Objectives to e Achieved for Establishment _and
Improvement of Industrial! Standards

As probléms relating to preparation of standards were described in -

3.2, only ltems are shown as follows;



(1) Establishment of policies for an industrial standard system

(2) Maintenance for NCh Standards |

(Ii) Introduction of necessary Annexes to description of each standard
(4) Policies for diffusion Tor industrial standards

(5) Activities for international standardization

4.3 Main Objectives for Establishment of Unified Certification System

and Objectives to be Achieved
4.3.1 Basgic Concept for Unified Certification System

It should be noted that some certification systems, especially
voluntary certification systems dre not working now in Chlile. The
basic reason why of this is that there are flew incenﬁives for
manufacturers. In other words, "even if a company gets a
certification, consolidates a production system and produces products
according to the conditions upon which Ithe_ céi"tification has been
given, the company cannot feel or cxpect that they can obtain the

merits and advantages as listed below™.

{1} Improvement of product quality
(2) Reduction ol rejection ratio
(3) Improvemeni of productivity
{(4) Reduction of production cost -
(5) Increase of sales

{(6) Increase of profit

These merits and advantages would not be realized without
introducing guality control and a unified certification system: which
are internationally accepted. For these rcasons, the basic concept for

the unilied certification system would be as des'('_,ribed below.

(1) In addition to maintenance and improvement of consumers' health
and sound environment, the unified certification system niu_st
contribute to improvement of indu_stria_l'technology in Chile'.
improvement of production efficiency, reduction of production

cost, and improvement of gquality of industrial products and



(2)

(3)

(%)

(6)

services.

The unified certification system must be accepted not only in

Chile, but internationally.

The unified certification system must be consistent with Lrends in

international certification systems.

It is required that standards for quality assurancc and various
guideline employed in international organizations for
standardization such as [SO/IEC can be used in the framework of

the unified certification system as much as possible.

The unified certification system will be a voluntary one in the
initial stage, but it must be able to contribute to integration
and improvement of other compulsory or voluntary certification

systems being implemented at present in Chile.

Certification made under the unified certification system must

generally accompany a certificate of conformity to NCh standards.

4.3.2 Improvement of Current Certification System

Improvement of the current certification systems in Chile will be

useful to smoothly introduce a unified certification system in the

future. In order to improve them, the following should be settled.

(1)

(2)

(3)

(4)

Consolidation of certifying organizations and definition of a

scope of certification of which cach organization take charge

Arrangement and _ratjona]ization of NCh standards used for

certification
Setting up criteria for gualification

Differentiation of certification bodies from testing and

inspection bodies



(5} Traceability of products

(6) Improvement of conformity marks

{7} Documentation of procedure for certification
{(8) Measurement systeln

(9) Units used Tor certification

(10} Quick processing for certification

As for the item (1), a government institution in control of each
certification system independently specifies certification bodies and
the scope of certification, so that it is difficult for outsiders to
have correct understanding on this probiem. To solve this problem, it
is recommended to sct up a single or a few ac_creditation bodies and’
prepare documents clearly stating a purpose, required procedures,
criteria for qualification, Criteria for maintenance and financial

aspcet of each body to establi'sh transparency of each body.

Taking into considerations an international  position of INN, it
will he better to centralize the certifying organizations for both

voluntary and cowpuisory certifications into INN.-

International standards or 1SO/IEC guidelines are avallable for
reference In relation to any of (3} "Setting up criteria for
gualilication™, (4) "Differentiation of certification bodles from
testing and inspection bodies" and {7} "Documentation of procedure for

certification™.

As for (2) it is emphasized that improvement of NCh st_anda.rds is
a prerequisite for ipntroduction of a unified certification system and

the task for it should be started as soon as possible.

To carry out the item (5) "Traceabllity of products"” and item (8)
"Improvement of conformity marks", necessary measures should be taken



in plants (sites) where  works for certification are made, L is
necessary to clearly define a degree of demand for traceability of cach
product, taking into account such factors as weight, form and size of
each product, and to standardize a practical method for recognition and
ci‘iteria for processing. Additionally, a method of checking up a
certificate with' its actual products should clearly be defined as part

of the procedure for certification.

A certification mark indicating the certification system itself
should be used in place of that indicating the certification bodies,
because the latter one is not desirable to defuse the certification

system in the future.

The item (9) "Units used for certification” should be carried out
in parallel with ‘the item (2) "Arrangement and rationalization of NCh
standards used for certification". As this problem is closely
connected to design_ing and testing in fields, so that many problcoms
such as introduction of design standards, modification of scale of
modified testing units should be solved at the same time. For this
reason, measures at a national level are required to wrestie with this

problem.

As for the item (10) "Quick processing for certification”, it
should be noted that all of state-run companies, non-profit
organizations and private companies are now working under the same
certification system. It is recommended that this current situation
should be reviewed from the viewpoint of whether it is desirable for

quick processing of works for certification or not.

4.3.3 Objectives to be Achieved for Realization of Unified

Certification System

The goal of the unified certification system is naturally to
diffuse the certification system in Chile and improve quality of
gervices and: products in the country for the purpose to contribute to -
further development of indusiries, and the following conditions must be

taken into considerations to establish a effective certification



s¥sien.

i1}

(2)

Fgrablishment of legal base

Even though a certification is either voluntary or compulsory, the
system must be run fairly, consistently and systematically. For
that purpose, it is necessary to consolidate comprehensive laws
and restriction which will give a base for the unified

certification system.
The frame work of the unified certification system

Taking into consideration the recent trends in international
certificaltion systems and the current situation around. INN which
is a national organization responsible for Introduction of a.
unified ceértification  system, the following framework. is

recomrmended.

1) Accreditation body for certification bodies should be set up.
INN should be the accreditation body. Alsc it is necessary to
set up an organization to accredit testing and inspection
bodies and measuring organizations which will participate in

the unified certification system.

2) A certifying organization which hopes to do certification jobs
based on the unified certification system presents .an

application to the accreditation body described above.

3y Certification bodies not having their own equipment and
facilities for testing -and inspection must request jobs for
testing and inspection to testing and inspection bodies

accredited according to conditions introduced separately.

4} Equipment in the accredited testing and inspection bodies must.
be calibrated periodically according to the conditions decided

for each equipment by the accredited measurement body.



(3)

(4)

8)

6)

Industries hoping to get a certificacttion that thelr products

conform to a particular standard must present an application

“to the certification body and rveceive an oxamination.  ‘Tho

same principle is applied also to cortification of a qualilty

systen.

Only auditors registered In the registering organization can
make an examination of an applicalion Tor certification. The
registering oi'ganization specifies various conditions required
to becone the auditor and introduces a qualification system in

which only persons satisfying the conditions c¢an be

‘registered.

Consolidation of administrative organizations

1)

2)

Accreditation organization
(a) The government must assist the organizations. Especially
- strong assistance will be required until the unified
certification system becomes a permanent fixture with the
society.
(b) An administrative structure must he established.
Certification body

(a) The financial base must be stable.

{b) The éontrol system must have been established.

National standard (NCh standard) enacting organization

© As products and quality systems certified in a nabtional

certification system show quality level of the producls of the

country, so that standards used in the certification system must

be national ones..



(6}

Natlonal standards must be prepared for all items requ_!red for
certification jobs -at least In lmportant fields., 7The contents

must be appropriate for purposes of the certification system.

Clarilication of a certification scheme (guideline for

jmplementation and requirements for Implementation)

it is extremely important to prepare documents clearly and
concretely deseribing the guideline for imp.’lementatioh or
requirements for implementation, so that the unified certification
gsystem in Chile will be transparent to both inside and outside of
the country. A transparent certification system s indispensable
for the unified certification system in Chile to be accepted

internationally.

A certification scheme defined clearly and concretely is effective

in the Tollowing points.

- The probability for auditors to make an uneven determination is

reduced.

- The probability for auditors to overlook an important item or

items related to examination is reduced.

- The documents are useful for an industry or a plant hoping to

making an application for certification to preparc for it.
Reglistration body and educational organization for auditor

VYhether a certification system is successful or not depeﬁds on
gquality of human resources. In other words, it is :necessafy to
obltain staff who have expertise ‘in the field of managel'ia.l
cngincering including quality control. - Furthermore,' repeated
education and training are indispensable so that the staff can
¢ateh up with the changes in and trends of international standards

for certification.
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Because of thoe reasons as described above, 1L will bo necessary Lo
introduce a special qualification system {(for Instauce, offlclal

or registered auditor systoem).
Testing and inspection bhody

Relations between certification bodies and testing/inspection

bodies can be defined as described below,

- Certifying bodies have thelr own equipment and facilities for
testing and inspection, and carry out testing and inspection for

themselves.

- Certification bodies do not have their own cguipment and
facilities for testing and inspection, and jobs for testing and
in_spection are consigned to external organizations lor testing
‘and inspection. -In this case, the external organization for
testing .and inspection may be either those officially acercdited

or those the organizations select {or themselves,

Measurement body

Consolidation of a measurement system is indispensable not only
for implementation of a unified certification system, hut alse for
maintenance of international trade and improvement of qualily In

products and services,

It is necessary to select standards to be introduced, taking into
industrial policies of the government in Chile and the curroent
situation of industries in the country, so that the standards

introduced will be accepted by international community smoothiy.
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Main Objeciives for Diffusion of TQC and In-house Standards and

Goals

Majin Objectives

o diffuse correct understandings on quallly control and TQC among

industries in Chile, taking into account internatiopal trends in

the field of quality control and. TQC.

To diffuse among in'dué;tri(zs in Chile the recognition that ‘guality
control/TQC activities are for optimization of quality clements

taking into account all factors relating to quality control.

To diffuse among top executives of industries in Chile the
recognition that they should take inftiatives in quality control/

TQC activities.

To establish the quality system as shown in - 3.4.1, which is a

hase for qualily controi/TQC act'ivities in Chile.

To radically faprove curriculum of education for guality control/
TQC, which ts an important means for achieving the above

aohjectives.
To practically earry out updating of systems for education on
aquallly control and TQC in Chile,. it is necessary to set up a

Lechnleal commitlce consisting of representatives from

industrial, academic and educational circles in Chile.

fain Goals in Achieving Main Objectives

'The goals as described below should be set up to achieve the

aforesatd main objectives.

(n

Innovation of educational systems for gquality control and TQC in -

Chile
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2

To train up staft who can deal with the naln objectives (1), (),
{3) and_(fl} in 4.4.1, educational systems fov quatity control and
TQC in Chile should be Innovated, wontants of the tauovalion

should be as follows,

1) Setting up a technical committec and sub-committees to
innovate systems for education and diffusion of quality

control and TQC
2}  Preparation of a program for updating of systems fov education
and  diffusion of quality control and TQC In Chile by the

technical- committee

3) Recruiting lectures for the new educalional curriculum

according to the program.

4) Education for recruited lecturers based on the new educational

curriculum.
Start of education based on the new cducational curricuium

Establishment of a guality system in Industries in Chile hy

graduators from courses based on Lhe new educational curriculum
The goals for achievements in this plan are as follows.

Large-scale Industries should introduce a quality system basced on

180 9002 and establish the guality system within 2 years.

It is desirable that, after introduction of a quality syston,

large-scale industries make efforts to diffuse their quality

‘system among their raw material suppliers and contraclors

utilizing their quality system functions to control supplies and

contractors.

Small and medium scale industries which are difficult to introduce

a quality system based on IS0 9002 system into thom from Lhe

inittal stage should aim at establishing a syglem for

4 ~ 1l



nonconformity control (including a related system for in-house

standardization and so forth)

4.5 Main Objectives for Consolidation of Framework for Measurcaent

Stapdards and Calibration Systems and Goals to be achieved
4.5.1 Main Objectives

The classical Measurement Law enacted in 1848 proclaimed
employment of the metric system in the country, and' then-use of: the
metric system was made a duty of the country's citizens in -1869, but
this Measurement Law include several p_rob.le'ms'to be a basis for correct
administration for metrological systems in the country. ' For this
reason, enactment of a modern measurement law is an origin for
establishment of a modern metrological sytem, and it is necessary to

urgently introduce a modern measurement law..

Generally in modern countries, registration systems for
manufacturers, repair shops -and marketers " of measuring instruments
related to measurable quantities, and compulsory legal restrictions
based on legal meireology including a verification system f‘o’r_measuring'
instruments have been introduced for fair business transaction and
protection of consumers. Also, in many countries, measurerment
calibration systems traceable to national measurement standards have

been established as official services for industrial metrology.
The main objectives for that purpose are as described below.
1} Enactment of a modern measurement laiw

2) Establishment or accreditation of- organizations responsible

for legal metrology
3) Establishment of national standards, and setting up

a pational metrology. laboratory. for maintenance and .

control of the national standards
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'ﬁEé’_tabli_'S‘hment of a‘_i';r'aceabilit’y system for  industrial
-'Ir}etr'oldg}‘,' and setting up or accreditation of organizations

1*eé'p0nsible for meifrological . calibration

- Arrangement of- measurement standards and equipment for

~ callbration

4.5.2 Goal Lo be Achieved

It can'-be :considere'd appropriate to -achieve the goals, using the

following methodq, to solve the above problems and main objectives

generated in 1elat1on to the pl()blem‘;

1)

Enactment of ‘a measurement law

' Itl' is desired to set up a committee for enactment of a

:meaisu_r'eme_nt law- and a technical special committee under

control by MINECOIVL provide a forum to hear opinions from
p’eopl_.e in the industriél world and cons_umers, and make a full
investigation on this problem. In this case, high capability
15 requlred to ofﬁce stalf 1espons1ble for preparation of the

orlgmal plan ‘g0 it is lecommended that CORFO or INN should

“take charge of it.

Organization responsible for implementation. of legal

mefi"_(')']_ogy _

The most 1mportant obJect,lves to be carried out first is

establishment of an organizatron accerediting bodies 10r

_-'1mplementamon of 1egal metroiogy, and it can be considered
~that INN. and the ‘national’ metrologmdl lJaboratory to be

.e‘;tablished anew should ‘take (,harge of this task. When

convenience for manufacturers of measuring instruments and

consumers 1s taken. into- (.onmderatlon "1t is desired that an |

' orgamza_tx_on responsmle for 1mplementation of legal metrology -

~'should be established in each economicai unit area.
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3)

4)

Establishment ol a national metrological labovatory

1t is necessary Lo astablish a national ‘metrological
laboratory, which take char’ge'of establishment, maintenance
and contvol of national stan_dalrds and development. and
diffusion of metrological techné'logies. In -this case, the
laboratory may be established as a organization belonging to
an appropriate public body, employ’ing technicians and
engineérs from testing Facﬂit;ies of each university, CESMEC

and INTEC-CHILE as staff of the laboratory.

Establishment  or acereditation of an organizations for.

calibration

Tt will be practical to accredit testing facilities belonging
each university, CESMEC and INTEC-CHILE and other
organizations as calibrating organiza'tions for each

measurement unit according to capability of each facility.

Consolidation of hardware such as metrological standards and

equipment for calibration

It is desirable to set up-a cémmittee consisting of éngineers
having technical knowledge concerning metrology and discuss
the problem under guidance by related institutions under
control by MINECOM because the national budget is related to
this problem.
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