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ABSTRACT

The present article evaluates and measures thediegical competence accumulation in an automadiaa
enterprise to distribution centers, Knapp Sudamaétiogistic and Automation Ltd, in the interval dfet
technology transference process previous perio88:2901) and during the technology transferenceqa®
(2002-2005). Therefore, based on an individual agdy, the study identified the technology trareiee
strategy and mechanism accorded between the hiéeel afid the branch office, the technological fiord and
activities developed by the receiver and, at I, critical factors present in this process. Téghmological
competences accumulation exam was accomplished basan analytical structure existent in the litiera that
was adapted to the researched segment analysisofftaed results showed that the planed, organized
controlled and continuous effort to generating disdeminating knowledge allowed the enterprisegotsed up
the accumulation process of technological competepcomoting the converting of this process frodivirdual
level to the organizational one: besides, it alkmred the identification of barriers and facilibas involved in
this process.
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INTRODUCTION

To acknowledge that technology has become a precamd who knows, the most valuable resource
to the organizations that aim reach competitiveellewclaimed by the society sectors, is not new
(Gibbons & Limoges, 1994; Katz, 1995; Pavitt, 198998; Rothwell & Dodgson, 1991). It is already
self-evident true to assert that it became a priliabistrategic resource to the enterprises whickema
use of this way to keep competitive.

Its transference, by its time, constitutes a cormpleenomenon that involves different functions,
agents and variable factors, forming a processithabt reducible to simple factors, that involves
technical, economical and social changes, once #fiegt not only engineering activities, but also
several sides of managing and organization a@#/ittaad, 2000).

According to Saad (2000), its success is rarelp@ated to the execution of one or two points that
detaches, but through the developing of all fumgtion effective and integrated way. The technology
transference process study has detached the impert# the implementing phase that is seen as a
dynamic process of mutual adapting between teclggobnd its new environment, falling to the
receiver being endowed with enough technologicahpetences to incorporate this innovation
(Figueiredo, 2003).

In this study technological competence will be defi as the need resources to obtain and manage
improvements in terms of production, products, pménts and engineering projects processes and
organization. Such resources accumulate and incatgodn individuals and organizational systems
(Bell & Pavitt, 1995).

The theme approached is the head-branch officextdotpy transference and, more specifically, it is
intended to verify how this technological competeaccumulation happened in an enterprise (branch)
which has undergone this process.

MECHANISMS AND STRATEGIES TO TECHNOLOGY TRANSFERENCE

The technology transference process complexity riépeon several channels or mechanisms
through which it can occur. This complexity is aifipdl by the fact that neither the process itself n
the pack to be transferred happens in a homogengawslt can be transferred through a complete
“pack”, or fragmented in small “packs” (Saad, 2Q00)

According to Saad (2000) the transference can lmagpeugh distinct channels or mechanisms that
include licensing, franchising, sub contractingi #me turnkey plants sale.

Licensing accomplishes a variety of contract areamgnts through which an organization (owner)
sells an intangible patrimony or the propriety tigyfpatents, industrial secrets, know-how, register
mark, and the company name) to an enterprise (@geiThese transference or intangibles or
propriety rights constitute the essence of a litgnsgreement. Upon this agreement, the receiver
enterprise supplies a limited range of rights todpice and merchandise the licensed object in specif
geographical regions.

The main advantage of licensing is the possibiligt of the receiver organization has of getting a
good financial gain, without the need of high exgEnwith marketing or investments in the form of
production, making it possible its insertion in newarkets. On the other hand, the biggest
disadvantage of the product holder is the riskosirlg control, once he does not own the effective
forms of controlling manufacturing, marketing arnistdbution (Saad, 2000).
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Licensing may not allow the receiver organizatibmgyet its technology reaching market quicker
and launch the new product without the risk of sjirey heavily in activities of P&D. This form of
agreement if frequently associated to high cogisg Inegotiations and excessive adaptation and
preparing before being apt to use the licensechtdolyy.

Franchising is a licensing variation in which arteeprise (franchising holder) licenses an entire
business system as well as offers property rights teceiver organization, possibly established in
developing country (franchising receiver). The faising receiver organizes its business under
franchising holder’s brand name and hopes thairtteeedings and established norms are followed by
the franchising holder. This agreement form prapds the holder an effective way to quick expansion
and new markets, especially, foreigners. Howevds, tan mean losing control upon the receiver
activities. To the receiver, in most cases, this/ wé technology transference does not promote
significant technological capabilities and abilitgvelopment (Saad, 2000).

The sub-contracting, a mechanism also known agl thart agreement, happens when an
organization (head office) establishes an order wither organization (third part branch) to
manufacture parts, components and anatomical pitbeg¢sare incorporated to the product the head
office enterprise will merchandise (United Natidnslustrial Development Organization [UNIDO],
2002). This covers since purchasing agreementsraponents till the whole production of a specific
product. Through this form of agreement, developedntry enterprises can enter new markets of
developing countries without making use of sigmifit financial and management resources, and
without losing control of their the market actiei

It can be seen that technology can be transfemeskveral ways and can take position in both
directions, for the contractor as well as the thpatt. For instance, a turnkey project, the develop
technology is furnished (by the contracted part)iitband installed with capital investments in
equipment, with the intention of altering the cohtand operation to enterprises of developing
countries, after a time period of the agreemengé tHechnology furnisher (head office) does not have,
however, the control on distribution and sale, aineeagreed period in contract is expired. Thiglkin
of contract is important to industries transfereniceolving the complex technologies acquisitiomdan
building up a large scale of capital works. Howewdnen local handwork is not able or availables thi
kind of technology transference gives place to lemls such as: operation, repairing, maintenance
and part changing (Saad, 2000).

Other kinds of technology transference includetjei@ntures, cooperative researches agreements
and co-production agreements; high technology emdavement products exportation, engineering,
scientific and technological knowledge professionetchange, scientific and technological
conferences, training, business visits, literatypening such as newspapers, magazines, books and
issues, industrial spying, and governmental aggistgorograms (Organisation for Economic Co-
Operation and Development, 1994).

The strategies to the technology transference psoaecomplishing used by the majority of the
developing countries are summarized, by this wioriree categories or models: hardware, software,
and capital model (direct foreign investment) (S&400).

The hardware model does not normally generatefgignt technology capability absorption and is
based in purchasing and acquisition of a complgstem of equipments, such as machinery. This
model can promote a significant speeding up of neldgical improvement especially during the
technology transference process beginning, on tier diand the acquisition is essentially promoted
by means of a pack of contracts that can takedteiver to a passive position during all the preces

With the software model, the process emphasis @&eol in transference and acquisition of
information and knowledge allowing the receiveruse, adept and manages the technology. This
strategy can lead to acquisition of knowledge dpititias, enhancing innate capabilities, but iteak
years for this strategy and requires the receireolvement and the adoption of contracts that aim
clarifying by means of proceedings, manuals, enansfinuction to the new technology acquirement.
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The capital model target is to acquire, by meanglidct foreign investments, technology and
capabilities of international market access anges@ihey can promote the access to a completé set i
advanced technologies, business and managing tgeio that the acquisition execution of new
technology depends mostly on the offered incentibyesuter investors, as well as on the evaluatfon o
innate capabilities of absorption, technologicapatalities, transference mechanisms and agreed
policies.

ACCUMULATION OF TECHNOLOGICAL COMPETENCES: CONSTRUCTION OF A
TECHNOLOGICAL COMPETENCE ACCUMULATION TRAJECTORY DESCRIPTIVE MODEL

The technological competence can be understooadeded resources to generate and manage the
technological changes, such us aptitudes, knowladgeexperience and organizational systems (Bell
& Pavitt, 1993, 1995). More specifically technolcaji competence is due to the enterprise abilibes t
promote inner improvement in different technologfcactions, for instance, organization and control
processes, engineering activities and projects giaga activities related to production and
equipments. It gives rise to a dissociation of atight technological competence types, to the
developed model manner of Figueiredo (2003). Suodeinmakes the distinction between routine
technological competences and innovative technoébgiompetences. The routine competences are
related to technological activities taken part idetermined level of efficiency and input usageyth
are the necessary capabilities to the usage ohtvdafies, knowledge and organizational mechanisms.
By its side, the innovative competences allow dngatmodifying or improving products and process;
they are the necessary capabilities to modify teldyies, knowledge, experience and organizational
mechanisms.

The routine technological competences are undatsacoording to Ariffin and Figueiredo (2003)
classifying, and it is understood as the capabiftproducing goods and services in certain efficie
levels and certain input requirements; it can fendd as competences, knowledge and organizational
arrangements linked to the usage of the existattntdogy. They are divided in basic level (1),
renewed level (2), extra-basic level (3), pre-imediate competence level (4), intermediate
competence level (5) and advanced competence(@vel

1. Basic level: it is the initial level of technologiccompetences. It represents the needed basic
competences to the performing of a plant or fiing

2. Renewed level: The organization increases theiefian performing of plant or fittings, getting
to create some routines to execute the activities.

3. Extra-basic competence level: in this level theegise begins small and intermittent adaptations
in activities related to engineering and projecesaging with the aim of amplifying its productive
capabilities, with the possibility of creating sopr@ceedings, norms and patterns to processes that
are under its domain. On the other hand, the inne&echnology competences are classified in
three levels from pre-intermediate (4) to advan@devel, and they are defined as the capability
of creating, modifying and improving products, psses and the production organization.

4. Pre-Intermediate competence level: in this level émterprises begins to manipulate processes
parameters, as for instance, quality indicators.

5. Intermediate competence level: in this level theemarise begins the innovation processes based
on research activities applied in engineering usage

6. Advanced competence level: the enterprise preggotiuction organization of high level coping
with standards adopted in certifying organisms aoddwide class entity, with development of
innovative products with the rationalizing of itsopesses via projects engineering and P&D
(planning and development).
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DESIGN AND METHOD OF STUDY

With the aim of classifying the present researchais adopted as reference the taxonomy presented
by Vergara (2003), which proposes two basic stalzdaas for the ends and means. As for the ends,
the research is descriptive. Descriptive, becatisgms to know and interpret the reality without
interfering in it to interpret it (Churchill, 1987As for the means, the research is participatit/éield
and documental. Participative in the moments thHaret was constant interaction between
interviewer/interviewed and of the entire problemvdlved persons under investigation. Field
research, because it collected primary data obtganization in question.

The research was developed from a pure case sgdgrding to Yin (2005) making possible an
investigation preserving the holistically and sfigrint characteristics of the events, such as life
cycles, organizational and managing processesdegsit was also used documental investigation,
because enterprise internal documents, relatduetoliject in study, not available to public corisgit
and was analyzed.

SYNTHESIS OF SUDAMERICA KNAPP TECHNOLOGICAL COMPETENCES ACCUMULATION
DURING THE PERIOD OF 1998 AND 2005

The branch office accumulated technology competemitie different averages (in years) to the
researched period in activities of engineering pimjlects management, in the organization processes
and fittings control, in activities related to pumis and equipments. Although the activities are
interlinked and interdependent, it was observethnstudy a different accumulation speed. All the
researched activities were, in 1998, in the basiel| the functions related to engineering andquisj
management was the one that first began to devetmwative activities, in the beginning of 2002 and
the functions related to equipments kept of devialppoutine activities till the end of the researdh
period.

Graphic 1 presents the period in years that it tdok enterprise to acquire and accumulate
technological competence in activities relatedrtgimeering and projects management, taking about 3
years to start the development of innovative abtisj getting to pre-intermediate level in 2002 and
reaching intermediate level (level 5) from 2004haihe development of innovative solutions in its
projects with the applying of engineering concepysmeans of laboratory tests and performance
simulations and the prototype construction to \&kdcreated solutions.
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Graphic 1: Technological Competence Accumulation £ngineering and Project Manager
Activities

Innovative Activities

Technological Competence Level

1998 1999 2000 2001 2002 2003 2004 2005

Years

This activity was the one that reached level s least time due to the strong interaction between
the technological head office and the branch ora@nimby the good functioning of the interchange
mechanism among professionals and by the optimunctiining of the group formalization
mechanism to discuss and analyze critically of megiing projects constituting an important factor t
the creation of knowledge critical mass to the isamebranch of the technology in transference
process.

Graphic 2 presents the period in years it tookethterprise to acquire and accumulate technological
competence in activities related to the organirafitocesses and installations control taking about
years to start the developments in innovative dies/reaching the pre-intermediate level (level 4)
from 2004, keeping on this stage till the end @20

Graphic 2: Technological Competence Accumulation ©rganization Processes and Installations
Control Activities

Innovative Activities

S

Technological Competence Level

1998 1999 2000 2001 2002 2003 2004 2005

Years

These processes reached an optimum operationateahdical level acting as facilitator in the
develonment of activitiee related to enaineerind amiecte manandement allowina an increa<ing in
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data and information flux among the areas, creatinginternal favorable environment to the
dissemination and socializing of knowledge in thengh office.

Graphic 3 presents the period in years it tookethterprise to acquire and accumulate technological
competence in activities related to products. indtarting absorption phase, the branch officedaase
the head office furnisher in replication the pradubased on the Brazilian inner market demand,
guaranteeing the maintenance of technical spetidite and performing routine inspections sending
and receiving goods, not exceeding the basic campetlevel (level 1). With the beginning of the
technology transference project the focus of therprise changed from a simple replicator to a Braz
manufactured component and mechanical elementsHigm with the cooperation of a technological
partner developed and homologated by the headepffédling on the branch office the control and
final validation of the product, this way it wassgible, in 6 years, to reach the first stage obuarive
capability, pre-intermediate level (level 4) finish the studied period developing activities in
intermediate level (level 5).

Graphic 3: Technological Competence Accumulation Products Activities

Innovative Activities

Technological Competence Level

1998 1999 2000 2001 2002 2003 2004 2005

Years

Graphic 4 presents the period in years it tookethterprise to acquire and accumulate technological
competence in activities related to equipmentghéninitial absorption phase, the branch officeedct
as a head office furnisher in replication equipreeart so it kept in basic competence level (level 1)
accomplishing routine competences as for instateehnical inspections to guarantee acquired
equipment specification. In the phase it comprebdrtie technological transference project period,
the branch office has not developed innovativeviigts, reaching extra-basic level (level 3) goory
acting in routing activities accomplishing smalbathtions in equipment projects to comply with the
basic needs of operation for its clients.
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Graphic 4: Technological Competence Accumulation Activities Related to Equipments

Innovative Activities
s »

Technological Competence Level

1998 1999 2000 2001 2002 2003 2004 2005

Years

Based on the graphics 1, 2, 3 and 4 analysis, db&erved that the branch office accumulated
technological capability with different rates tockastudied activity. It took the enterprise 4 yetrs
accumulate innovative competencies in engineering projects management activities, while to
accumulate innovative competences in activitiesteel to organization and fitting control processes
needed 06 years, the same time spent to the inmevampetences accumulation to the activities
related to products. It was verified that the gmtise has not accumulated innovative competences to
equipments function, getting on developing routingvities.

Graphic 5 illustrates the situation described anahove paragraph, presenting the comparative way
the 4 activities researched in the branch offidee §raphic lines show an accumulation tendency in
the technological competences through time fronuege of a logarithmic function.

It is emphasized that the branch office, despiteinga absorbed a new technology by the
transference process, has not reached advancddfaeehnological competence in neither function
nor developed activity keeping on intermediate liéllehe end of the researched period.
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Graphic 5: Accumulation Tendency in the Technologial Competences through Time from the
Usage of a Logarithmic Function

m=== Activities Related to Engineering
and Projects Management

E==] Activities Related to the Organization
Processes and Installations Control

=9 Activities Related to Products

[ Activities Related to Equipments

== | og. (Activities Related to Engineering
and Projects Management)

— Log. (Activities Related to the
Organization Processes and
Installations Control)

Technological Competence Level

Log. (Activities Related to Products)

Log. (Activities Related to Equipments)

1998 1999 2000 2001 2002 2003 2004 2005

It has been observed in this study that the previstwdies confirmation as for Bell and Pauvitt
(1995), Figueiredo (2003), Ferigotti (2002) thatidemce the importance of planning and
organizational systems structuring to the techriokdg capability accumulation and to the
development or innovative activities. The work gromaking up in projects management, the
information flux increasing, computing systems iamglng, training, practical applying of techniques
by means of simulations and prototype building epnss to have influenced, in a positive way, the
technological competences accumulation.

The competences accumulation trajectory, maingmf2002 to 2005 (Graphic 5), was the result of
an integrated knowledge applied in technologicalviaies developed by the branch office. The
integration is the association that, in fact, theegprises can find to explore synergistically,rbgans
of the specialized and placed in different divisidtnowledge base (Leonard—Barton, 1995). This
integrated development contributed, as seen, tuifisignt technological competences accumulation
allowing that in only 3 years the branch officerstd to develop innovative activities to the
engineering and projects management.

CONSIDERATIONS

This article aimed to evaluate and analyze headeofind branch office technological competence
accumulation, and, so, studied the technology feaesce process of Knapp Sudaméria enterprise
during the interval of the transference process/ipus period (1998-2001) and the transference
process accomplishment period (2002-2005).

The work searched for previous studies as Ariff@Q0), Figueiredo (2003) and Ferigotti (2002), to
evaluate the accumulation by means of differenttions or technological activities developed by the
studied enterprise. However, the study differednfrthe other ones for searching to measure this
phenomenon by means of a case study involving téobp transference process between
technological head office and branch office, idgiig strategy and mechanism adopted for the
effectiveness of this process.
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So, the study allowed identifying that the techggltransference mechanisms agreed between head
office and receiver were the licensing contract guedsub-contracting of furnishers to the companent
and equipments part production. Based on the ttiealeeference used to identify these mechanisms,
it was concluded that although Saad (2000) suppleatdicensing can impact directly in the necegsar
time to technology absorption, depending on loadicges, involving high cost and, in some cases,
making it difficult to develop competences, to tlesearched case these elements do not represent
barriers or difficulties to the technological cortgreces accumulation neither even less to the
technology transference process accomplishmentwhataccomplished within the term established
by the chronogram, following this project budgett being influenced or impacted by governmental
policies that represented loss to the receiverdbraffice.

The technology transference mechanism classifieduascontracting was the way used that best
adequate to the developed transference procesayud®edit made possible by means of an specific
contract, the manufacturing of part of the equipt®eproducts and elements without the need of
investing significantly in structuring the branciffice, because these materials presented a low
aggregated value and did not involve accumulatfanrepresentative knowledge to the branch office.

The branch office developed technological actigitiend engineering functions and projects
management, organization processes and fittingga@pproducts and equipments and according to
the research accomplished the enterprise was @h lescting in routine tasks in 1998 and reached, i
2002, the pre-intermediate level starting to dgvetmovative activities to the engineer functiordan
projects management. The pre intermediate lewslk, $iep in the innovative activities development,
was not reached by the equipment function and eashed by the processes functions of organization
and fittings and products control from 2004. ldetached that the branch office did not get to ligve
activities in advanced level.

The main barriers identified were related to catudifferences that made the foreign knowledge
access difficult. The most significant difficultyas the German language understanding that caused,
in some situations, obstacles, fails and deficesicin communication among the technology
transference process involved persons. It wasiedrthat the exchange oscillation (Real x Euro) and
the excessive tributary load applied in the countiso generated difficulties to the process
effectiveness.

The knowledge creation and development was comdiicand depended on technology importing
from the technological head office, however thétedogical competence accumulation was possible
thanks to some identified factors as: pro-activsitmm and professional qualification of the praces
involved personnel, besides planning and struafitbe transference process previous phase (1998-
2002) making it possible the necessary absorptidhe process effectiveness.

The established partnership favored the profesk&rdonnel importing from the head office and
the developing of processes and mechanisms oflizangaallowing the branch office to convert the
learning of individual level to the organizatior@ie. Theses mechanisms did not happen in isolated
way and were made potential with capable natiomafegsionals contracting allied to continuous
efforts of standardizing and projects codifying ahé search for shared solutions to problems by
means of meetings to critical analysis.

It is suggested that studies being accomplishethgito analyze and measure the influence of the
mechanism and strategy to the promotion of tectlyyotoansference process with the technological
competence accumulation; studies of comparativescas enterprises the act in the same area or
segment that passed through the technology tramsferprocess head-branch office. Evaluating the
speed or time to technological competence accumunlastudies that evaluate the cultures, structure,
outer and inner environment and resources influémd¢ke technological competence accumulation in
enterprises that passed through technology trargferprocess, studies that evaluated the influegince
outer factor as: government policy, macroecononansjronmental and industrial to the technological
competence accumulations in enterprises that sefarclacquiring technology by means of the
transference process.
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