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The underlying assumption in the development of emerging

| countries in Southeast Asia, as wel) as throughout most other
undeveloped parts of the world, s that technology is an effective
‘Sechnique for overal) economic improvement and the catalyst for

8 better Yife, The assumption is that improved and expanded
technology wil) lead to orderly economfcal, political, and social
change, primarily by industrial growth and expansion. The actual
rate of change depending on effective government policy, the genera)
business and financial climate in that coumtry or area of the
world, the availability of natura) resources, and many other major
~ and minor factors.

To help accelerate this industrialization process the U .ited
Nations Industrial Development Organization (UNIDO), in coopara-
tion with the United Nations Oevelopment Program (UNDP) and others,
organizes, supports and implements a variety of technica) assistance
programs to expand the base and scope of technica) programs in all
developing countries. Many of these UNIDO programs have been
Qite significant in their effects, and this conference is another

example of UNIDO's keen awareness to different modes and emphasis
of technical assistance as technologies throughout the world con-
tinue to expand at an ever increasing rate. Hopefully, it is




through such programs as these that people from more developed

countries can help the less developed nations to fmprove their
social, economic, and envirommental conditions. To be effective
we must articulate goals and progrum objectives tnat are realistic
for the given conditions, andaurture technical techniques that
are gencral in nature, yet can be tailor made for actual applica-
tion in the emerging country.

. Wa should also try to do those key things which will help a
country to industrialize, recognizing that such assistance should
be to help build a foundation upon which the people of the country
can then generate their own industrial technology, from their own
national point of view, to better serve their own unique needs and
goals. The industrial development should be an individual one
where countries are concerned, i.e., it should be something Vike
a personal wardrobe, individually tailored to fit a particular way
of Vife and appropriate to their needs and their conditions. In addi-
tion, for industrialization to be viable, it nust interact ef-
fectively with theeconomic, social, political, and iegel structures
of that country.

How do we proceed? What do we do? We sheuld furnish tools,
techniques and concepts that cannot only be used in general, but
at the same time can be molded or wodified to fit the particular
tachnical circumstances and constraints. For example, if we were
concerned with the improvement and final approval of a quality con-

trol system for a particular industry, we would prepare & yenarai
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quality control manual for that industry, possibly based on an
existing quality control standard such as the U.5. standard,

Mil, Std-Q-9858A, "Quality Contro) Systems Requirements”, However,
our new manual would be more detailed to enable the quality control
persomel in that particular industry to crganize the required sys-
tem by themselves or with some guidance, and also to enable them

to adapt it to their present average level of know-how and tech-
nical understanding of their processes. The manual would be de-
signed so that both large and small companies in the industry
could make use of thre concepts and techniques presented, and ex-
plained, hopefully, by practical examples. The manual would serve
both the governiment standards institute and the company as a guide
for working out its own quality control manual, containing a
description of its organization and all the detailed and particular
procedurcs, forms, inspection records, etc., especially adapted

to 1ts plants or operations. This dpproach would assist the stand-
ards institute in establishing quality control anu standardiza-

tion programs leading to quality certification or marking applications.

It should be noted that this particular illustration is what
I would like to call a "software" example, and further that the
tools and techniques of tihe <oftware portion of technology imple-
mentation are the key factors to this implementation and strong
viable industrial growth. For software tools and techniques are

general in nature but broad in potentia) application, and powerful




for individua) application and use. [n contrast to most hardware

approaches necessary for industrialization,which by their very
nature can be very limited ur hignly specialized, many software
methods have wide applicability, serving as a vehicle to help
reach the final production goal within the ever present real-life
constraints. Thus, I am suggesting that if development of
technologies is the best long range answer to the social and
economic development of emerging countries, which largely depends
on their own sources and strengths, then an important overal)
approach is application of the software techniques of modern
quality control and improvement. Among these are the important
concepts of standardization and quality certification, which de-
pend heavily on the software principles of industrial statistics
and its applications in quality control and improvement.
Industrial statistics is a key and unique software tool be-
cause its forte.is real problems, i.e., the real world of indus-
trialization is complex and subject to many influencing factors
and their interactions, which can only be properly handled and
understood by applied statistical techniques. Furthermore, statis-
tics can truly be fnternational, yet does not require large dollar
investments per se, but rather is applied through education and
training, which can also contribute to the overall cultural growth
of the emerging nation. Furthermore, this particular .oftware
tool can play a unique role in helping develop nation. who want

to short-circuit some of the long-term evolutionary developments
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of the more developed countries. ior exampie, one of the major
advantages of using statistically designed experiments for Lesting
and ccmparison in quality iprovement proyrams is that thes ap-
plied statistical methods increase the rute 0t convergence .u the
solution and al the sam: time increase the chances for succ ssful
experimentation. Such an approach is applicable in any stag. of yrowth,
and it can help developing countries play tecnnoloyical "le pfrog®,
increasing their rate of catching up to the more developed

countries,

Statistical quality contro) wethods and statistically cesigned
experiments are two of the more developed and understood software
techniques 1n industrialized countries. Engineering reliability
theory is also being applied more widely as interest has increased
greatly in the last decade. A more recent software tool to the
modern industrial scene is time series analysis for process con-
trol and adaptive quality control.

If we recognize the need for a technological base for . co-
nomic, social, and cultural growth, and the need to make maximum
use of software teclmiques to sustain and expand the technologica)l
complex, then we also need to recognize that the integrity of
the workers, managemént. and government officials is the moral
fiber that greatly strengthens and supports an advancing tndustrial
technology. At the same time a national integrity can help build

and reinforce a national quality conscienceness in technical




programs as well as personal well being. Meaningful industrializa-
tion and economic expansion cannot take piece without quality or
integrity of all producis nur wibtieus aoralily or intogrily of

al) people concerned. Explicit recoynition of this condition

can provide the vital link petween technical knowledge, the
consequences of its use, and the inherent sucial dynamics of the
developing society, which will vary from country to country.

However, the principles involved are clear and when properly applied

10 each sucioeconomic situation lead to increased progress in all facets

of an emerging society.

In particular, organization and creation of qqqligxmfgrtificEf
tion or marking programs, both for 1ocal as well as international
;;;;;I;. are highly dependent on both the principles of quality
or integrity and on the analytical principles of industrial statis-
tics. Thecertification marking svstem must be designed with these
principles in mind and the means selected to induce indusiries
to improve their quality control sy: cems will aiso be joverned
by these principles. As local industry becomes aware of the need
to introduce and improve quai. by conervi, progress wiil Le rapid
if these principles are employed, and the status quo can be
avoided,

! feel these are the basic tenets in the organization ad
administration of quality inspection and certification merkin j

pasblel. vt Sk st

programs which must depend heavily on the cooperation, abilit + and

attitude of the industry or company. For example, if a gove.nment
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wishes tu supervise exports for compiiance with quality :tandards,

———— e s e C m—— e ———

it could have government inspactors sumple ail shipinents, bhut witﬁ ‘
increasing exports frou expanded industrialization tuis wil)
become completely vmpractical. Therefore, supervision of exports
will probably have to be transferred to a government ins¢itute

such as a standards institute to supervise the quality control sys-

S ey

tems of companies wanufacturing for export, rather than Just their
snipments.  Thus we will require programs that involve . great
deal of interaction between industry and the institute, and the
ultinate success of the operation will depend on the mutual trust
and respect which can be developed and maintained between the two
parties under changing economic and social conditions. !ncreased
stze and complexity of the industrial enterprizes will oaly add
to the need for recognition and application of the basic prin-
ciples for development of viable technologies, and will requirc a
system approach, an organized, wathematical, structured, objective
approach to the total systems problem, which is the energing
country. On an even larger scale there will be need for inter-
national and regional co-operation, and the principles ot quality
9nd integrity can again serve as the basic tenets of this co-
operation in the operation of quality certification or markiny
programs ., |

In the following sections the concepts discussed atove will
be covered in more depth, and specific illustrations wil) be

given to help convey the important ideas. Thc need for a planned




and co-ordinated approach to standardization and quality control
" it

——— ————

will be discussed, as well as the role of goverwient ond its or-
ganizations in improviﬁg the quality vf goods manufactured in

the emerging country. The responcihilittes of the manufucturers

and other national organizations such as public utilities, as partici-
pants in the quality assurance and certification marking system

will also be included. In all this the interactions of tech

nology and society must be recognized so that a strong and viable
industrialization can grow within the structures native to a country
and provide a base for lasting social, economical and environmental
changes. In a world in which demand seems to increase wore rapidly
than resources become avaflable, we must move forward on a hono-
genous and sound basis, Such as furnisheq by standardization and

certification.

SOUND QUALTTY CONTROL PROGRAMS

Consistent production of quali.y products does noi happen by
chance, and there is a continuing need for sound quality control
programs in all industry and business. The control of quulity
is the responsibility of everyone in the enterprise, and o concen-
trated effort by workers and menagement alike {is required-—beginning
with the initial design and continuing as long as the product is
manufactured. A quality control program, when integrated wiin
each design and manufacturing function, reduces the chances of a

substandard product reaching the market place and very much helps
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to attain one of our goals of industrialization: satisfied customers
4s a means for continued economtic expansion,

A sound quality control program is an effective system for
the prevention, detection, and correction of product defects that
would cause customer dissatisfaction or costly interruptions to
production schedules. The system {s designed to detect quality
problems at the earliest possible stage of the design or man -
facturing sequence in order to permit corrective action to bo taken,
in many cases without requiring a change or compramise in co.t,
Quality, or production schedule. Early quality problem dete:tion
minimizes both dollar and time losses; an increase in produccion
time can be very important, possibly more important than actial
dollar losses when a new product is being introduced. This uusiness
nature of the quality problem emphasizes the necessity to st. ess
the prevention capabilities of an effective quality control ,ro-
gram rather than just correction of quality problems. A com)lete
Qality control program will insure a company's competitive Josi-
tion in both national and international markets and help to maxi-
mize profits. A properly designed program pays its own way
many times over with both revenues and savings.

Quality control or quality assurance begins with produc .
inspection and it never ends. In this product development cy.le
there are three basic phases: design, compliance to design,

and performance; and each of these three broad areas in the per.tion

of an industrial enterprise must be closely integrated with the.
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quality assurance program.  The quality of design must b disting-
uished from quality of compiicnce, and hoth of these fo.m quality
of performance.

The quelity of design is concerned with Lhe stringeacy ot the
desiyn specifications for the wanufacture of the product. A Jdif-
ference 1n specification or specitications tor the same iuncrional
use is a differcnce in quality of design, often called “yrad >,
Quality of design is greatly influenced by the market for the
product, and generally the greati:r the specified requirement; for
precision, reliability, strength, interchangability of a manufactured
item, etc,, the better the quality of design. T1he Mercedes and
the Volkswagen automobiles serve the same basic tunctionu) u,e,
but they differ in many features of design and are therciore djf-
ferent in quality of design, which results in different desin
specifications.

Quality of compliance, on the other hand, 1s related 1. the
faithfulness with which the product compares to the original de-
Sign requirements, i.e., how weil the manufactured part conf. s
to design specifications, A Volkswagon which can operate anl one
which cannot, have the same quality of design. but they diifce.
in quality of confurmance. 1n addition, botn nanufacturers o f
the Mercedes and the Volkswagon have problems in quality of .om-
pliance—-that i3, producing Mercedes and Volkswagon that meot

the respective design requiremcnte ., Quality assurance is clusely
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associated with compliance or corformance Quality, and it is this area where
most of the statistical techniyues four saipling and contryl huve
been used,
A complete program foup achieving quaiity assurance raguilres
cons ideration uf both the quality of design ¢nd the Qualily or
contormance to design, and this joint consideration is the qualdity
of performance. Tnat ic, the product is put to use and how i.
performs is dependent upon Loth the qualtty of design ana the
quality of conformance. The product can have the best possible
design but poor control of conformance to design can cavse poor

performance. Conversely, the best conformance control

cannot make a product function property if the design is not

right. Neither the Mercedes nor the Volkswagon will operite
correctly if the engine manufacture or body assembly is dune incor-
rectly.

There are optimum levels with respect to cost of both the
quality of design and the quality of conformance. These levels
have to dbe determined by management and will involve “tradeoffs"
or comprowmises between cost, delivery schedules, and product
quality. A poor quality program will result in excessive revork
or scrap costs and/or latc deliveries for sales. A good quality
Prograil may cost wore initially (e.g., fixed investment cust:,,
training costs, initial costs of insepction equipment, etc,)
but the program will more than pay its way in reducing Quality

losses (both tangible and intangible) and late deliveries due to




- 12 -

poor quality. In addition, quality problems cone Yargely frua a
small percentage of the quality char acteristics of the productls
and usuaily account for a major percentage of atl quality losses.
This greatly narrows the area of protitable cost control applica-
tions and ussures maximum return on the quality control iavestinent.
Thus, we should Yook upon quality control as a profit maximizing
activity, for proper use of this management tool will perwit
products to be manufactured at the lowest puossibie cost for the
quality level desired.

A good quality program is alsv an insurance program for .any
reasons. Customers return to select a certain product because
thay have learned that they can rely on the quality of the prcduct.
The sales organization can promote and sell confidently with the
knowledge that the product delivered to the customer will be as
represented. Company management can plan for the future with
confidence that sales will not decline because of custon: disap-
pointment. Finally, botn the custower and the manufacturer ore
comforted by the knowledge Lhat the product has been producec in

& quality control environment.

QUALITY CONTROL PROGRAMS IN DIVELOPING COUNTRIES
Sound quality control starts with education and training, for
it is people who implement effective quality control. Quality
control education and training for everyone fran top managemcnt

tothe rank-and-file workers in each and rvery department musi be
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promoted wd etbain d. Epradinion . are et e for TR v eient,
Of Lhe Gaatity level of hesc opante, el STy o wg
net he attained.  The cag Protuct o of i ey gt on a L ing
s not gust radlity predection o i Al peide, i
Workman<hip Cai 1 renicats whe o canipany, an Troeuslryy g mat oo,
A tradition ot arality production s oiw Te wihioh VT L
tuke pride

Tne undurlying prooscipiee and approprtete fechniques, o
QUAITLY assurance are weil howwi, but eacn developing countr,
will require o Loivvhat ¢ frovent apptioation for VArY Ny Cuj -
tural envirvonuents, Yhieretore the ide ) designecy and diplen nlyrs
of a national quaility wovement wnich can contribyto STyn 1 -
cantly to industrialization sno. ! Le the intigenous poople o
that nation. How ve:, the opportuntity tu lesin trom the AP ke
of othors wnd Lo uvsid mis takes vi1ch wore wade elsentore one od
be fully exrioited whennver and wherever nusiple. Tne.e oo or-
tunitics include the wathanitrty of individua: daality cont ot
EXPerts or feans of cunsytants to hedp an a variety of ways.
from assisting in Corrylng out pilot projects i quaitly contre!
in diffurent, manutaciuring plants Lo helning plan, orjanize, am!
take-purt in extencive cducation andsar tratnng wourses tor gl
Tevels ¢f product iun personnel,  The Jossons vt expericnce | rovided

by such autmoritie., should be caretully dearned 50 that they can

be uviperimented with wisely aid appiied with considerab!e i iguence,




Lvery country will have drigue control Yactoes that will Jetermine
the extent ty uhicn it ca HWELU quedity contr oty out it st strive
tor complete utilization i vrder tu lake ful; Jdvantage ot
technoivyical devolopuent s,

With such a Lase, o vountry Can build an education and trdin-
ing program in Quaitty cantrol, Thic program wi) consist of a
diversity of wvay, for meaiing 1ty objective, including sendin |
qualified people Lo foreiyn aniversinies, colleges, and/or industrial
education programs, as well as Gevelomment and elpansion of e«ten-
sive educational activitijes 2 onome. Botn eleuentary anu ad-
vanced quality coni.v) courses shouid be arranged for on Jd réjularly
scheduled basis, as well us the periodic organisation of LYTPOS T,
coferenves, wnd lectyres aequality rontrol ond related subjacts
{such as experiinental design). Loveer Coipdnies, recounizing the
need for qore modern WILILYy eoatro’ systens, shuuld oeganize -
pilant training courie, and lectyres on Wiehity conteei.  [xpeience
in the more developed countries in te fiply T indastrial quality
control shuws that aducution ard trainiryg are the Principai condi-
tions ensuiing the desiied wiceess. This education can b formal
or infurimel, but if the Fratiual sy works in an environnent which i
ot conducive Lo continuing quality contrg) 2udcation, the
graduate will scon furget what was fearned in tne ¢lassroum.
Quality cuntrol ecucation muct Leo suppiemented hy & company ¢limate

which wotivates the wndividue i operators to want te produce g.0d

quality, and this is the FESPOrS ibility of tep management,

oy e




What as the vesponsibil.ty of tie guverament 1Moo oraniza-

Lion and oteral i i UL LY CONLrOl Prew nne i oan e cgin
ecenumy ¢ Lt st provide g ceenrs or a vehicle oy Focusing ity
attention on the proeetion of industrigl uatity contral prograns
and a8 W shail <ee taler, for azveloping natiunal s Lend ird: and
otficral quality certification O Murking schames. A youd siarting
place on a Yimited scole, since it NOUd not be coneerne: with
Standards nor certi ficatign Prograns could bie g productivit, in-
stitute, which would furnish ure necessdry technical knowledje for
atding small coapanics in introducing the beotnnings ot 4 (qualily
control syuten.  Alsu the institute’s educdaticonal and training
progrums for improving productivity can irclude coiplesentar / courses
IN quairty and process centrol, as well as the sponsorshitp o
conterences, seminars, and worksions whicn would wiclude the

role of quulity assura.ce relative Lo otrer manageent conce s .

On a Taryer scale and for the fong term pramction ot 4 viable
program of national yaality cons cientiousness, the governmen' will
necd @ standards instirute, probably within a ministry of in-
dustry, commerce or finance, to serve us Lhe catalyst n tne develop-
ment of industrial quality control programs  bhoth iarge and ,mell,
for the expanding technologica) base and honefuliy for a 4rowing
nationdl and international warket. The overal) goal 1s iv
3id, not deter, in the introduction and ovcration of quality oro-
grams an nidustey, Tt must establish with industry a rasport and

confadence such that cumpanies with quality problems will co fide
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Inone inatitete. and not SV R aidn Quaiily micLicins just un
meet vroduciion schedulss and salus comvitrents.  Tn Lhir wa: Lhe
institute can truty help ard ingucr companies to jwprove the.r
qualily control Systais, and in that sen.we make the institut.'s
Job easier, for an exceptionaliy severe “eaponsibitity fulls
upon the authority that sets tnu Pass/iatl lovel of accoptab i bity
of commercial products. Furthermore s consensus, such as an in-
dustrial standard, it needed to sel the minimun, level of accept-
ability, and boti industry and government nmust share this burden
if the quality activity i< to bLe successful.

Specifically, the standards institute's quality countrul
section or department shouid ofter consuiting soervices ip Quality
control and techni:al as<istance i sulvinyg specific qQuality uroblems
to coupanies requesting such <ervices. These services: shoulu be
governmenl subLidized to a small degree 19 2lcoul dge  Coni-

Fanies to use such services, However, undes 16 Ciroemstance:
should such services be almost or culpletely free, for thern he
recipients wil) take the advice tigiely instead of ceriously, to
the detriment of the cverall progran ot activities.  Thi: in< titute
must be avle to furnich appropriate technica)l ecvice that their
“ustuners can use and apply, and therefore have confidence

th: institute's technical sbilitves and be willing to pay fo- it

on a business basis. This 1s a very important policy in the




wperation of ¢ onationa? prodres, for it is 4 vourtary means fo -
duce industyies oo mpreve therr gquality contrsi Arogvan. e ope
the netural cconevic factors 1n industrial dove topment Oa b thear
pressures tor g graeater salional quehily concors,

Educationai programs ai he stendards invtitute arc anoirer
voluntary means wiich the govermment can subiidize 1o vhow 1.,
readiness to aid feainming and o onotional pregrams n ogualit, con-
trol. In th:is dareq, the government mest recognize tnat quatiiy
control engineers and technicians will be few and ihe probl. can
becuwe acute witn the shortege of wmanpow:r in general and teonnical
personnel in particutar. It should be recoyniced that trainig
Ccourses st be sufficiently crordinated bebwewn ditferent coucy-
tional dinstitutions, and well stratitivd accurding Lo the pre-
vious education and present positiuns of the students. Thesce
Educational aclivities must alse reiognize that come companies,
€.g.s the Yuge international concerns, have airealy reached
quality contral levels far peyond the basics and probably hav.
introdied yuality cngineering and quality managerent functic s
in addition to basic inspection systers, which are usuaily tn.
early stages ot wality conirol in an energing country. At tie
same time, many companics are however stii! at Lie elemcitary
stage of transfoming inspectien into effective gsainty systeus
and just beqginning to apply modern quality engiveering aud stitise-
tical sofiware mcthods. As a4 more progressive, even sophisty ated

ttaye in guality contret is reachied, uvsually based on advanci )
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technological know-how, the standards instituie will siave to have
responsive managemcnt to keep pace with a dynamic national Quulity
movement. For even after 4 breakthrough in aititude toword
quality control is achieved, wuch will remain to he e¢ccumnp lished
in training and assisting industries to reach the dusired cesults,

Besides the voluntary weans described above Lhere are two
other main ways the government can induce compirics to improve
their quality control programs. There are direct mandatory
means and indirect or partially mandatory means. In the tormer
there should only be selective application of wandatory mcans or
the whole program will become impractical, Foé example, when
food products are first exported a government will usually closely
supervise these exports through the use of governmont inspectors
to sample shipments; but with increased export: thic borgnes
completely impractical and another approach nuzt be taken.
Principles should be adopted so that mandatory LXport quality cone
trol in al) fields of industry can b: handled adequately and
properly. Such principles will also be applicable to quality
certification programs, which wi)l supplenent and complement ux-
port guality activities.

One principle is that companies with an adequate Guality
control system, willingness to cooperate, and which show steady
long term improvement in their quality control programs could

receive exemption from inspection of naticnal or internationa)
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shipient for periods ranging from three to six months. Such
companies would be required to mest o)l winimum requirencnts for
an effective quaiity control system as best tailored to cach situ-
ation (kind of product, size of plant, nature of production process,
etc.), and to keep detailed production records and records of each
production quality or each shipment's quality. Personne) of the
govermment's standards institute would visit each plant periodically,
but not on a fixed Schedule. to check production control and product
quality records, and carry out verification tests of current pro-
duction or shipments in order to compare with those recorded by
the company. The institute's personnei would record their findings,
which would be filed for future periodic sumiarization and evaly-
ation. Companies could be classified according to their quality
performance, and the frequency of plant visits and product amount
to be checked by the institute would depend on this classification.
Companies would be informed of the institute's findings, the nature
of any recurring quality defects, and encouraged to take udvantage
of any assfstance for solving quality or quality related prol,1 ems
at the company's expense. The results of such a program can be
very pusitive, and the effectiveness of such an approach has been
well dewonstrated. |

An indirect means of the government, which has a mandatury
effect, is through large public purchasers such as the defenwe

forces, local govermments, municipalities, housing boards, public

\




utitities, etc., which can directly influence the quality ot

products manufactured in the country. For, unlike the individual
consumer, such large governmentd; type bodies usually can precisely
define their requirements in clear technical specifications, and,
with extensive testing or engineering facilities usually available
to them,ascertain whether their technical terms are met. This ap-
proach can also be effective if these bodies require many of their
purchases to be locally certified by the government standards
fastitute. It should be noted however, that this does not iuply
that laws and regulations should be passed requiring specific types
of purchases to be made by each responsible public body; rather
the secret to success in this area is that the technical arms
of these public bodies recognize on their own the quality anl
reliaoility advantages of requiring certified quality products,
and independently give the certifying institution such as the
standards institute a vote of confidence that wil) be deserved.
For those government agercies and public institutions that do not
possess the facilities and know-how to perform acceptance tests
on the various products they Purchase, the government's standards
institute could perform this quality assurance function for them,
It should also he noted that to fully and effectively carry
out its responsibilities, the standards institute must not only
have technical software capabilities but also extensive technical

hardware facilities and capabiiities for carrying on the myriad
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of acceptance and quality contormance Lesting required for «oaeck-
ing and certification. Ideally such a capabtiity wil) inciude
advarced engineering and scientitic personnel! whe can direc! aftl
back-up the testing facilities, particularly wien truoublu-stooting
1s necessary or other difficult quality probleus are endoun. ored.
Tnis advanced technical capability can also be utilized for Spuni-
sored industrial research projects, particularly for those invgly-
ing indirect quality and reliability improvenents or chunge- .

Such an &rrangement 2hances the overall technological cumpelance
of the institute to help 1t spur companies and industrivs to take
action to improve their quality control systems and to enabie it
to respond to the exponding quality control activities tnat will
take place as the country becomes wmore and wore industriali.ed.
For, as yuality control methods are introduced into an increasing
nunber of industrics and results of pioneers in the field arc

reported, others will fo!low suit.

QUALTTY CERTIFICATION MARKING PROGRAMS

The primary reason behind any certification programn is to
————— .

make easier the identification of products which meet certain

standards. For even if an excellent standard for a product c¢xists,
e e T

how is the consumer to know whether the product purchascd mects

the standard -poscibly requiring both certain safety and performance qualities

~unless it is identified in sorie manner. This manner shouwle indicate that



tne standards Institute certifies that the product does in faci meet

the set standard, More importantiy, a recognizable methud for

certifying product quality is necessary to inprove a manutactarer's
;;;}ity to export product throughovt the worid, am! thus contribute
to the economic developrent of the emerging country.

Certification is a valid quality assurance function and the
standards 1t is based on aise aid in the manufacture ot and
procurement of quality products In fact, standards of manufacture,
performance, and sufety are the keys to successful internationaliza-
tion of products. 7The use of mutually acceptable standards contain-
ing information on pertinent characteristics ond testing and meo-
suring procedures will satisfy, both buyer and seiler. The cost
for receiving inspection, longer ecceptance dnd 1ife testing,
and the cost of rejection (discounts or shipment costy and odminis-
trative costs) will be subtstantialiy lower with a recalistic certi-
fication scheme. With a certificalion program the consumer nas
assvrance-securjtyf\and will buy, sa.isfied with the knowledge
;gﬁt the product is worth the price when its Quatity is identifi?d.

In principle, products munufactured and iested in accordance
with published standards and attested to by the certifying organi-
2ation - indicating that the menufaclurer's tests and quality con-
torls are in accordance with the publisned standard - would be ac-
cepted by the purchaser (inporter) in the everyday course of business.

In practice, a product would be subjected Lo exowination and testing

within the manufacturer's facility, or tested and evaluated by tie




ctandards institute who, when gppropricte, woald certity troo certain
oharacteriztics of the product exist in accordance with he stand-
ard, That is. any certification «ystem based on <tandaras snould

utilize to the maximum extent, where they exist in appropricie

form and suitable precision, the internal quality contro! procedures

of manufacturers where products are being certified, and should

encourage the development of these procedurce.

As the econony expands, the butiness wealth of the developing
country will he more dependent than ever before upon the abiiity
of management to apply quality control and reliubility technologies
for the purposes of insuring that products and services they coutrol
satisfy the consumer, and a national certifization program wiil
insure thal these conditions are fulfilled. Also, as techui.al
progress develops, the ties between standardization and quatity
control will becowe still closer, and it i, natural that the
responsibility fer an effective certification program snouid rest

with the institution responsible for overseeiny the developiwent

and improvement of quality controi systems, This public body will
be the most familiar with the douminant role of quality contrul to
assure that products conform to requirements, safequards, and
standards, and it wil) have the fullest understanding of how stand-
ards should and can be developed.

However, the actual drafting and adopting of standards hould

be the responsibility of a third independent party, with only an

indirect connection with the institute for proper comaunicat.on,
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interchange, and feedbach of pertinent tecinic.’ information. This

third party should be made up of =x erts in theiv respective tields
from industry, govormmunl, and eldcation. wno hdve separate put com-
plementary technical inturestis in the standard to be developed, and
who possess the collective judgeascnt tn decide if o completely new
standard is required or whether an existing standard can be adopted
as is or with some modifications. They should have the tectn:ical
scientific, and cnyineering facilities of the tnstitule ut teeir
disposal if questions about certain technical aspects of the standard
must be answered, yet be autonomus, So that they can be unbissed
in their deliberations. Once a stardard is formuisted, 1t 1< up to
the institute to see that it is acplied properiy and to use it as
a basis for the quality certificetion marking program, It i+ also
incumbant that tris indevendent organization for sponsoring and
adopting standdrds insure thet its stanuards vofiect exi.ting
technology, and ave kept current und adeyuately up-yraded Lo w1 low
for technological inuovation.

In addition, there will be need for a legal basis arnd wethod by
which the siandards institute licenses the producer or vendor to
use its certification mark. A licensing contract would be appro-
priate, which would contain a written procedure, pussibly tailored
for cach standord, setting forth a continding inspection and follow-
up program to be perfurmed by the insiitute, The responsibrlity

Tor all reasonable costs iicurred in the operation of the certifica-

tion program would be included in the licensing contract. The mark
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shou!d gt all Limes oe wnoor Lhe cunbror of Lhe standard, institule,
Who can fssae it o8 weir ! os rithdr e 0 B connticns vu ot tate,
Conditions teading Lo withdrawal shoutd al=o be soellad Gut in the
certification licensing anreencnt  The principle being that the
certification iw optional, but no' yuaranteed,

A quality certification marking pregran can be o “uadan mite?
framework for expanding the nationa! and infernationaz) wiarket, but

it must be equal in severity and octual policing. It shoule ue ap-

A

plied with fairaess and egual rijiuity to every company that uses
the certification systam, so that no company has « compwercial ad-
vantage in the Jooseness of the syitem.  Thus, guality certaification
can become a major vehiclie in promoting technical progress uanrd
standards a wajor vehicle in the assimilation of new, high Guality

products.

SOFTHARE TLCHNQLOGY

In the incroduction it was pointed out that a key factor in
the growth of tihe cconemy is the sottware portion of the industrial-
fzation procesy,  Within thic software portion dare the Yapor.ant
technigues of standardization und guality control, which have been
discussed. 1nitially 'n o developing technology these software
applications are the wmost important ones, but for continued yrowth
it will als0 be necessary that advansed methods of industrial

statistics ue introduced for more progressive and sophisticated

stages of quality control and improvenent, Thuse advanced uie. thuds




would include: design of experiments, product reliability, and

stochastic process control, These advanced methode will be wpplicable

at different stages of industriai growth and expansion of quality

control programs. The first could be especially important tu

developing countries, for it could help them increase Lheir rate

of catching-up to the mure develeoved countries und al the sane

time the emerging nation would benefit from process guality haprovements,
which are so vital to a dynamic industrialization effort.

Modern statistical experimental design techniques have buen
formulated to efficiently assict production and process improvement
studies, which are and should be curried on continuously in indus-
try for overall quality improvement. That is, a very importunt
activity in any company is the continuous coiparison of ¢ld und new
manufacturing methods, production processes, product designs, ete.
There is a never-ending search ftor new technigues tou improve the
quality and reliability, as weli os reduce the cost, of the tinished
product. This comparison precess will be guing on formaily or in-
formally, and the conpany 15 constan ly faced with very lmpurtant
decisions of whether to wmake a procasses production chanye or not,
These comparisons will require u testing and/or sxperimentaton
program, and it 1is obvious that for such é progran tu be fulty
effective and successful it must be properly plunned so that the
resulting process changes do lead to increased quality and reliabil-

ity. Therefore, experiiental desiyn techniques should be uscd which

|
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can minimize the costs of testing and oxperinentation, while at the
same time greaﬁly increase the chunces for successful quality im-
provements,

The experimental design technigues have been developed to
assist the experimenter in both the planning of the experimn:nt as
well as in the analysis of the ohserved data or results. Tie me-
thods are such that the experimenter can maximize the aioun:. of
possible information from each test or experiment, and ther.by
increase his ability to make a meaningful and useful anulys.s
of the results. Furthermore, the design techniques can be used in
a sequential strateqy such that the results of one test can be
used as the basis for another test or group of tests if and as
required. Thus, larger experimental programs can be planned so
that each experiment or test supplements the previous one, .nabling
the experimenter to proceed in sequential steps as information is
gathered. This flexibility allows the experimenter to adjust to
unexpected results, good or bad, and thereby increase the chances
for success while holding down the overall experimental cost.

The wide range of application and flexibility of statistical
experimental design techniques means that they can be used hy
both industry and private or governmental research institutes,
and shouid be very applicable to developing countries. For they
can be applied without the use, for exanple, of computers or other
sophisticated hardware, and experience has proven they can handle
complex problems, that is, real practical problems of industriul-

ization.
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A related software tool is a continuous investigative routine
called Evolutionary Operation, which is applied on the full scale
plant on a day-to-day basis. The pnilosophy of Lvolutionary
Operation is that it is inerficient ro run an industrial process
solely to praduce a quality product. That is, a process should
be operated not only to produce a quality and reliable product but
also to produce information on how to improve the product quality.
Evolutionary Operation is a simple statistical method for process
improvement, run by the operating people themselves in the normal
routine of production. It has successfully been appiied in highly
industrialized societies, and should have significant potentiai
in developing countries.

The reliability of a product is also one of the major interests
of quality control. For, as products become more complex in.function
and performance, and as the prucesses for their production become
more precise, emphasis on the reliability segment of product quality
becomes increasingly significant. Reliability is that aspect of
quality assurance which is concern:d with the quality of product
performance over time. In contrast to traditional quality control,
reliability is associated with quality over the long teri whereas
guality control is associated with the relatively short period of
time required for the manufacture of the product. The causes of

unreliability of product are many, as are the causes of poor

quality.
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Product reliability is only une of the Walities of a pr.duct,
and in the final analysis tie reltobility requrrcnnis tar a peodact
are determined by its customers’ requicarcncs, Tnere is 2 coctan
product relicbtlity standard that provides ihe customor with the
MOSt economical system to meet tie required needs, which must be do-
termined as a balance with other product quality paramet-rs., Product
reliability is one of the more tmportant. qealiting of i product,
but 1t should not be senarated 1rom other product-quality consider-
ations. At the sawe time, a consistent upgrading of reliability
through a series of effective design chanqes, rethod changes, and
improved quality control generally provides an economic means for

attaining required product reliability 304is.,

SUMMARY

Systematic quality control and mprovement 15 rencded if de-
veloping nations are going to henefit frin the expanded and n-
proved technologies they are nurturing., Furthersore, ail-around
Quality improverient will be a top problem, and quality problems
in general will continue, because the fastur the rate of technolog-
ical progress and the highev the corresponding standard of 1iving,
the stricter are the quality requirvements for each procuct and the
shorter the time to satisfy the growing demand of a naticnal econ-
omy and world markets. Also, it is not a nutter of solving the
quality problem once and for all, but rather that of keeping the
quality of the every product at an up-to-date level, utitizing
the lutest achievements of scicnce and technoiogy in the production

process,
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Government backing can assure industrial concentration on
quality improvement measures and give powerful impetus to the fuller
utilization of proven quality control wethodology. It must also
strive to foster a quality consciousness among all the people and
help create tne proper attitude throughout top management. There
must be a nationu) policy and capability for standards-setting, or
quality control will have a marginal existence if strong sechahisms
are not established for enforcing standards, both product and manag-
erial. Hopefully mechanisms can be established which will pot be
exclusively governmental or purely voluntary. The degrec of manda-
tory means should depend on the unigue national character, cultural
background and abilities of the developing nation.

The idea of product certification—whereby a product can be
made, tested, inspected, and certified in the country of origin
to an agreed-upon specification in such a manner that it can be
accepted by a local customer or a customer in any cther country
without furtner test or inspection—-can be used to foscer national
and international trdde. At the same time. certification systems
have legai implications in most countries, and they should not
become non-tariff barriers but should function as an aid rather
than a deterrent to trade. Thus, the goal should be to remove

trade barriers, not build them, for the purposes of a quality

assurance system are not different from country to country.
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A sound quality contro! system and an effective certification
marking program maintains and improves the quality of economically
produced products delivered on 14, '_Tr. he effecti.  the programs
must be based on téchnical principles that are true in general,
but can be used to custom-tailor the quality programs to fit a
given life style and appropﬂate to unique national needs and
goals of improved social, ébonomic. and environmental conditions.
At the sane time, a national integrity must be the bonding agent
between the technological prin#ip]es and an enhanced quality of life

for all, which is the fundamental challenge of increased industrial-
1zation.
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