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The keen of competitive pressure and globalization have provided the im-
petus for innovation because of innovation implies newness and commer-
cial success. To date, the role of technology management as factors of suc-
cess in technological innovation has become a subject of significant interest
amongst practitioners and academicians. Although the plethora of atten-
tiom given to the numerous issues of management of new lechnology adop-
tion and implementation, but many organization still fail to manage their
technology efficiently, effectively, and strategically.

This paper is base on a feld investigation via face to face interviews with
top management, that was done in East Java involved medium and large
manufacturing companies. They operate in the tobacco, plastic, pulp, fur-
niture, textile, cable and plywood business area, This research is an ex-
ploratory one that was conducted to examine the extent of technology adop-
tion and its management in medium and large manufacturing companies in
Indonesia. This study also investigates the impact of technology adeption
on performance of the firms,

The analysis of this study has shown that there are many internal and
externil drivers influencing technology adoption, In addition, the success-
ful of technology adoption and implementation depend on: (1) Management
of technology adoption, which includes all of processes before making de-
cision for adopl new lechnology and how the companies monitor adoption
and implementation of technology. (2) Strategy to adopt and implement
technology as technology sourcing, choosing product and process technol-
ogy. and which part the companies develop, adopt, and implement new
technology. (3) Development of technology capabilities through introducing
new technology, to up grade skills, knowledge, and capahilities of worker,
improve organization structure and culture, collaboration with supplier
and customer, as well as benchmarking. Finally, the issue of cost, people
or human resource, and economic situation were some of the problem faced
by these organizations that somewhat affect that performance.
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INTRODUCTION

In the last decade, more and more business organizations have invested
in new technology, advanced technology, computer-based technology, and also
adopted new processes and products to survive and to stay competitive. The
increased degree of interests and investments on technology have made re-
searches and investigations on the factors related to the adoption of new tech-
nology, how the business organizations manage the technology adoption, tech-
nology strategy, and the effects of technology adoption to performance, par-
ticularly more interesting for researchers,

Although there have been many studies which focus on the determi-
nants of technological adoption and technological innovation, very little em-
pirical research have been done on the relationship between technology adop-
tion and performance. The reason for this is because of the assumption that
the adoption of technology can only benefit it's adopter, via increasing profit-
ability, increasing productivity, and achieving better operational performance,
without the need to consider other factors such as management of technology
adoption, technology strategy and also integration between technology, busi-
ness strategy, and manufacturing strategy (Irwin and Hoffman, 1998). There-
fore, many past researches were more focused on these factors that make the
adoption of technology successful rather than what the consequences of tech-
nology adoption it self. Nevertheless, there are numerous articles and concep-
tual literatures that analyzed the relationship between technology adoption
and performance (Porter, 1985; Morone, 1989; Higgins, 1895; Hottenstein and
Dean, 1985). Madique and Patch (1988) argued that technology is a critical
force for the business organization in competitive environment. Similarly,
Morone (1989) viewed technology as a source of competitive advantage, Stacey
and Aston, (1990) highlighted that technology advancement played a vital role
in long term profitability, and Higgins, (1995) identified technology as a con-
tributing factors to successful operation. '

As consequence, it is interesting to conduct a case study on technology
adoption, technology adoption management, and technology strategy that in-
fluence organization performance. In addition, this study focuses on process
technology, which is more popular in China (Chen, 1995), Singapore (Tsang,
1985}, Latin America (Correa, 19895), as well as other developing countries as
Thailand [Ignance, et al. 1998), South Korea, and Indonesia (Shariff, 1997).
The primary reasons why process technology is adopted in these countries
are due to the lack of skilled and knowledge workers, and are also due to the
capital and funding.

THE OBJECTIVES OF THE CASE STUDY

In view of the background and the corresponding literature review, this
case study incorporate the following objectives:
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= Toidentify the general objective of the firms adopting and implementing
tachnology.

*  To identify the external and internal driver motivating and influencing
technology adoption.

*  To identify the type of hard technology and soft technology that have
bean adopted and to find out whether hard technology or soft technol-
ogy is more dominant to achieve competitive advantage in Indonesian
manufacturing firms.

*  Toinvestigate how the firms manage the technology, what was done be-
fore adopting and implamenting the new technology, which were factors
considered in technology adoption, and how firms monitor technology
adoption and implementation.

*  Toidentify the key success factors and the barriers in managing technol-
ogy adoption.

. To find out the technology strategy, technology sourcing, type of tech-
nology employed (product or process technology), and which part of
firm is the technology implemented.

*  Tofind out how the firms develop their technology capability, and what
is the result of technology adoption and technology implementation,

LITERATURE REVIEW
Type of Technology

Technology can be defined as the ability to recognize technical problem,
the concept and tangible thing developed to solve technical problem and the
ability to exploit the concept and tangibles thing in effective way, In the other
hand technology is hardware and software employed to solve operational prob-
lems effectively in an organization (Errko and Leimanen, 1995), Generally tech-
nology has been classified base upon type of technology that are product ver-
sus process technology, and hard versus soft technology, While, innovation of
technology has been classified as radical versus incremental innovation and
administrative versus technological innovation.

Product technology versus process technology. Product technology is
technology that has been used to translate idea In to new products or services
for firm's customer (Krajewski and Ritzman, 1999). Development of product
technology requires close cooperation with marketing to find out what cus-
tomer really wants and with operation to determine how the goods and ser-
vices can be produce effectively. Product technology is important because the
production system must be designed to produce product and service spawned
by technological advanced, Process technology is the machine, equipment,
and device, which help the operation transform material and sperations in
order to add value and fulfill the operation’s strategic objectives (Slack, 2001).
Frocess technology is important because it can Improve the method currently
used in the production systems (Krajewski and Ritzman, 1998).
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Hard technology versus soft technology. Hard technology includes plant,
equipment, computer based technology, and advanced manufacturing tech-
nology. While, soft technology means the system which eontrol the technical
processes and the human resources process within the organization such as
TQM (Total Quality Management), uT (Just In Time), TPM [Total Productive
Maintenance), MRP2 (Manufacturing Requirement Planning), and
benchmarking (Harrison and Samson, 1997).

Radical versus incremental innovation. Radical innovation improve the
existing functional capability of existing technology through a discontinuity,
s0 that the new technology capabilities provides opportunity for new busi-
ness venture and even for new industries. Incremental innovation improve
the existing functional capability of existing technology through improve perfor-
mance, safety, quality, and lower cost {Betz, 1993).

Administrative versus technological, Damanpour, et al. (1989) proposad
two type of innovation adoption namely administrative innovation and tech-
nical innovation.Administrative innovations are defined as those occur in the
administrative component and affect the social system of an organization con-
sist of the organizational members and the relationship among them. It in-
cludes those rule, roles, procedures and strength that are related to the com-
munication and exchange between organizational members. Technological in-
novations are defined as those that eccur in operating and affect the technical
system of an organization. The technical system consists of equipment and
methods of operation used to transform raw materials or information in to
products or services. Subramanian and Nilakanta [(1996) investigated the ef-
fect of technological and administrative innovation on performance and the
result has shown that both type of innovation promote organizational effi-
clency. The result indicated that firms that adapt technical innovation sarly
were more effective in gaining market share than late adopter,

Technology and Competitive Advantage

That technology as potential sources of competitive advantage is not new
issue but widely accepted in management and economic literature. Techno-
logical adoption and technological innovation have been powerful forces for
industrialization, increasing productivity, supporting growth, and increasing
standard of living (Abernathy and Clark, 1985),

The success of technology adoption, technology implementation, and
ampowerment of technology in pursuing competitive advantage depend on
how the organization manage the technology itself. Managing technology is
concerned with how the organization generates the technology internally,
developes technology externally, integrates the technology within operational
activities, and how organization manage the existing skilled and operational
workers (Morone, 1989). Finally, the balance between internally developed
technology and externally developed technology is very important to create
and establish technology capability of the organization (Mansfield, 1987).
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Schroeder (1990) investigated the impact a new manufacturing technol-
ogy had on industry competition and competitive strategies. The study found
that technology adoption (innovation) created competitive opportunities and
threats for firm's that both adopted it and thoss that did not, Technology adop-
tion and new operation techniques have proven to have positive effect on SME's
performance such as payroll size, assel size, financial rating, sales rating and
operating problem. (Ignance, et al,, 1998), To develop competitive advantage,
organization need to choose, design, and implement manufacturing technol-
ogy that is consistent with the needs of competitive advantags (Hottenstein
and Dgan, 1995].

Management of Technology

The successful of technology adoption, technology implementation, and
empowerment of technology as competitive advantage depend on how the or-
ganization manage the technology. Managing technology related to how the
organization generated the technology internally, developed technology exter-
nally, then integrated the technology within operational activities, included
how organization manage the existing skilled and operational workers (Morone,
1989). The balance between internally developed technology and externally
developed technology is very important for create and establish technology
capability of the organization [Mansfield, 1987).

The concept of technology management covers not only R&D but also
the management of product and process technology. Viewed from that per-
spactive, management of technology is actually the practices of integrating
technology strategy with business strategy in the company (Betz, 1993). Effec-
tive management technology links engineering, science, and management dis-
ciplines to address the issues involved in the planning, development, and
implementation of technological capabilities to shape and accomplish the stra-
tagic and operational objective of organization.

Harrison and Samson (1997) categorized fields of management of tech-
nology into a number of fields those are technology strategy, the management
of technology adoption, identifying barrier and success factors for technology
management and development of technological capabilities. Technology strat-
egy is a pattern of decision, which set technological goals, and role of technol-
ogy for achieving the goals of business strategy and goals of the firms Harisson
& Samson, 1997]. According to this definition, technology strategy is about:
(1) the technological choices that made by firms. (2) The effort to embodied
technology into new products and new processes. (3) The implementation of
organizational practices and managerial processes for the deployment of tech-
nical resources.

In addition, the other thing that is not less important is how to develop
technological capability. The development of technology capability is conscious
process of investing in technological know-how and organizational capabili-
ties, for effectively building and exploiting the technology that adopted and
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Implemented by organizations. Technology capability development involves
the introduction of new technology and the associated skill, development or-
ganizational systems through technological basic are used (Harisson & Samson,
18497). Technological capability will become enabler to enhance innovation
capability and to improve operation performance of organizations.

RESEARCH METHOD

There are many approaches to studying technology adoption manage-
ruent, Ressarchers employed questionnaires to study technology adoption,
implementation and organizational performance (Schroeder & Schal, 1099;
Sim, 2001: Koo, et. al. 2000 Burgess, et all, 1998: Mechling, et. al. 1995), The
use of interviews by Doms, et al. (1994) suggest that technologles complement
human capital. Other researchers conducted case studies to investigate tech-
nology adoption, implementation, and performance (Butcher, Ct al,, 1999;
Harrison and Samson, 1997),

This study uses the modified version of the Processual Model that was
developed by Dawson (1994), Importantly, this model was used as a guideline
to investigate the experlences of business organizations in adopting and imple-
menting tachnology. Figure 1 presents the framework for analyzing those fac-
tors that can influence new technology adoption success.

FIGURE 1
Framework of The Process of Adoplion of Tecnology
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Far this study, a list of medium and large companies was obtained from
the Directory of Manufacturing Industry, published by the Indonesia Statistic
Center Bureau (Biro Pusat Statistic Indonesia, 2000). Seven companies were
chosen at random from the manufacturing sectors, located in East Java, Data
were collected through face-to-face interview with top-level managemant by
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using a semi-structured questionnaoire, The duration of the interview is about
two hours in order to get all the information needed for this study. Classifica-
ton of the sized of the firms was based on the number of employees: (1) firms
with 10-99 employees are classified as small. (2) Firms of 100-499 employees
are classified as madium and, (3) firms over 500 employees are classified as
large. This short of classification technique was undertaken by past research-
ers such as Ko, Kinkade, & Brown, (2000) & also Cagliano & Spina [2000).

As shown in table 1, the profile of companies that are participated in
this study included the field of business operations, length of operations,
number of permanent employees, assets, and the general performance in past
three years, The seven chosen companies operate in different field of busi-
ness, comprising of tobacco, plastic, pulp, furniture, textile, cable, and ply-
wood, All of the companies are private companies that have been operating for
more than ten years.

TABLE1
Respondent's Profile
Company Kind ol Length of Number Asset  Orwmership Performance in last
Industry Operation of [Billion REp) thres years
amployes

1, Tobagce > 30years 24,000 > 100 Hil private Increase = 0,15

2. Plastie > 10 yearg 330 = 75 Bil Privale Increase 0,10-0,15
a1 Pulp = 10 years 7,274 > 100Bil Private Decreaze 0,05 - 0,10
4. Furniture > 10 years 200 =100 Bil  Private Increase 0,06-0,10
B Textile > 10 years 2881 > 100BI Privale Decroaso>0,15

B Cahla = Z0 years 629 > 100 Bil Private Increess 0,05-0,10
7 Plywood > 20 years 2,387 > 50 Bil Private Increase >0,15

FINDINGS

General Objectives and Factors Influencing technology adoption

All of the respondents who have participated in this study have adopted
and implemented hard technology and soft technology at different level type.
According to the result of the interviews, the general objectives to adopt and
implement technology are different amongst respondents, but one similarity
is that all the respondents’ main objective is lo enhance competitive advan-
tage. The general objectives of technology adoption are presented in Table 2.

Adoption and implementation of technology consequently demand the
companies to change the organization culture, organizational system, as well
as the human resource management practices. In other addition, the compa-
nies also face business competitions by making various changes within the
company.

There are many factors driving the companies to adopt technology, both
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internally and externally. The external factors include: (1) global competition
(2). inereasing customer demand for quality products. (3) the changing eco-
nomic conditions that cannot be predicted. (4) higher market pressure (5)
sustainability of environmental (6) the degree of competition in local market,
(7) media coverage. While, internal factors include: (1] implementing technol-
gy stralegy. (2) increasing material costs of production (3) increasing opera-
tional costs. (4) increasing business costs (5] obsolescent plants and aquip-
ments, (6) Increasing labor cost. (7) decreasing profits 8) decreasing quality of

products and, (9). high labor turn over;

TABLE 2
General Objectives of Technology Adoption and
Technology Implementation
5 R Company Percentage

d R Sl 1 & 8 & 8 8 7 W
Global competition X ¥ x x X ¥ x 100
To improve product and process quality % x - x x x % 85,7
Increase productivity X X - X X x - 7.5
To meet customer demand X X =2 e o= x - 42,8
Delivery capability = X s + X - X 42,8
Increase profitability X X 28,6
To extend the market - X = & - . x 20,6
Cost reduction. X = & = = s 14,3
Survival = TR = s o= e 143
Competitive price = T w = & 3 o 14,3
Product development = o m o e A 14,3
Process development - = - = = = 14,3

TABLE 3

External Factors Driving Technology Adoption
External factors o= Y B

1 2 B 4 B & 7 (%)
Enchance competitive advantage x x x x x X x 100
Customer demand for quality X X x X x x x 100
Change in economic condition X x x x 57.1
Higher market pressure X x: X X 57,1
Environment sustainability X X X X 57.1
Competition in local market - SR - X 42,8
Media attention X X 28,5
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TABLE a
Internal Factors Driving Technology Adoption

Company Percontage
Syt I 2 3 4 & B 7 [ &)

To implement technology strategy * x x x x x x 100

Increasing material cost ® ¥ N %N - o 10D

Increasing labor cost X X X X X X 57,1
Increaging the business cost X X X x 57.1
Plant and equipment chsolascence X x X 42,8
Increasing operational cost % E X 42.8
Decreasing profit XX X 28,5
Decreasing quality of product x X 28,5
Labor turn over is high X 14,3

Hard and Soft Technology Adopted

To face and or overcome various problems such as increasing degree of
competitiveness and the more hostile of environment, companies try to sur-
vive and to stay competitive by adopting and implementing technology and
new management practices. Table 5 to 10 describe technologies that have been
adopted by the companies in this study.

TABLE 5
Hard Technology Adopted
alogy Company Percentage

s 1 2 3 4 5 & 7 (%)
CNC X X X % X % x 100
APE X X X x X X % 100
CAD X X . X X = 85,7
AA X X X X x 714
FMS - R S X 71,4
CAM i (- SO - X 714
CAE X X x X X 71.4
SFMC I X X x 71,4
FMC X X X X 37,1
CAPP - R Sl 67,1
AMHS - A b4 42,8
AGV X X x 428
Robotic X o 28,5
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X Technology that has been adopted.
APE Updating process engineering (7)

CNC Computer numerical control (7).
CAD Computer Alded Design (6]
CAM Computer Aided Manufacturing (5)
FMS Flexible manufacturing system (5)
CAE Computer Aided Engineering (5)
SFMS Shop floer monitoring and control by computer (5)
AA Automated assembly (5)
CAFP Computer Aided process planning (4).
FMC : Flexible manufacturing cell (4),
AMHS : Automated material handling system (3).
AGV  : Automated Guide Vehicle (3).
Robotic (2)
TABLE 6
TOQM (Total Quality Management] Practices Adopted
2 Company Percentage

A Tt eon 1 23 a5 8 7 %
Quality management leadership X X X X x X x 100
Cuality information XX X X % x X 100
Strategic planning of quality X X X X X X x 100
Statistical quality control X X X X x x x 100
Quality assurance of product X X ¥ ¥ x x x 100
Quality assurance of process X 2 X 2 x xx 1m
Consideration of employees’ satisfaction x x x % x x x 100
Close cooperation with customer X X X X X = % 85,7
Cooperation with supplier X = X ¥ X - X 71.4

TABLE 7
JIT (Just In Time) Practices Adopted
. Company Percentage

i 1 23 4 567 %
Modifying plant lay out X X X X x x x 100
Use multinational machine, X OEOE XK X ¥ X 10
Increasing the level of automation X X X x X X x 100
Standardization of operation XX Ooxox ¥ x X 00
Simplification of oparation. X X ¥ X a . ox N 100
Rﬂdul::lﬁm:hjjmﬁalupﬂm. X X X x % x 85,7

10
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TABLE 8
TPM Practices Adopted
Company Percentage
i 12 3 45 6 7 %
Establish basic TPM policy % X N ¥ X N 100
Formulation of maintenance technology. = x x x x x x 100
Tracking and introduction of new ¥ ¥ & ¥ ¥ X 100
maintenance technology
Training and education to Improve X x x x x x X 100
operation and maintenance skills,
Develop an autonomous malnbenance ¥ % X X X X X 100
program.
Develop schedules maintenance X X X X x X 87.5
st et
TABLE 9
MRPZ Practices Adopted
. Company Percenlage
1 2 3 4 5 & 7 ks
Sales order processing XX OE K R X X 100
Long term capacity plam:un,g o o o X XX 100
Material requirement p X X X X X X X 100
Resources planning on medivm orshort x X x x x x x 100
horizon
Purchase order processing X OWOEON N ¥R 100
Master scheduling for facility o= XM X X R 87,5
Sales forecasting - B T A - 85.7
TABLE 10
Benchmarking Practices Adopted
Bariiian Company Percentage
1 2 3 4 58 8 7 %
Internal benchmarking X X X ¥ x x = 100
Competitive banchmarking X X % R X % =% 100
Functional benchmarking X X X X X »x % 1060
Goneric process banchmarking X = B R = e 57,1

11
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TABLE 11
The Role Hard Technology vs Soft Technology
Company Percentage
b 1 2 3 48 &8 7 %
Soft technology X X X ¥ X X X 85,7
Hard technology X = = = = a 14,3

Based on the results of this survey, Table 11 shows that only one of the
seven companies balanced hard technology and soft technology to achieve op-
erational excellence, while, the other six companies adopt more in soft tech-
nology.

Management of Technology Adoplion

Management of technology adoption is very important to achieve the
objectives, and gain the benefits. As shown in table 12, before adopting the
new technology companies need to: (1) determine the appropriate technology
to adopt (2] collaborate and negotiate with the suppliers, [3) prepare special-
ized team to handle the new technology that will be adopted. Training is also
conducted before adoption and implementation of new technology. In general,
all of the companies in this study highlighted the lack of government support
in the process of technology adoption and development,

TABLE 12
Process Before Adoption Technology

Ciom Percentage
Process before adoption i i
12 3 4 6 8 7 B
To build specialization team XX X X - X X 85,7
Discuss with consultant X - X - X X x 714
Megotiation with supplier = X % x - 1 57,1

Each company has different consideration in adopting and implement-
ing technology, but they have similarities in the decision to adopt and imple-
menl the new technology. For example, companies with higher budgets and
higher emphasis on technology, Frequently, limited budgets force the compa-
niss to survive with existing technology (machine, equipment, hardware, soft-
ware). Furthermore, the sluggish business condition adversely affects adop-
tion of technology, especially the adoption of hard technology. Table 13 pre-
sents the basic consideration of new technology adoption

12
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TABLE 13

Basic Consideration of New Technology Adoption
Company The reason for adopting of new technology

1. = Base on avallability of fund.
* The importance of technology for operation process
2, * The importance of technology.
* To meet increasing demand.
* Toimprove the quality of existing product.
* Budget for adopting new technology is flexible,
depend on the urgency of the technology.
* To improve process performance and product
perfo: 8.
3 * The imporlance of technology for operational
DCESS,
4, * Customer and market demand.
* Limited budget, survive with existing plant and
equipment
5 * The availability of fund. The company have the
budged for adopting and Implementing new
technology.
* Urgency of the new technology that will be adopted
B. * The availability of budged
* The importance of technology.
7. * The availability of budged
* The importance of technology.

The process of technology adoption involves idea generation and deci-
sion making process. After the adoption of technology, it needs monitoring so
the company knows whether the new technology is producing the expected
results. This case study shows that idea generation came from various parts of
the company. Based on functional area classification, Table 14 shows that the
production and engineering functions are the most dominant in generating
ideas, then followed by R&D, consultant, finance, supplier and marketing,
Interestingly, employees are yet playing a role in creating ideas for adopting
new technology.

Based on the level of management classification, Table 15 shows that tap
management and senior management provide the main drive in idea genera-
tion. This is followed by the middle management, junior management and
supervisory level. Therefore, the idea for adopting the new technology is top-
down and employee participation is very low.

14
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TABLE 14
Idea Generation forAdopting Technology Classified by Functional Area

Company Parcentage
Fstiied s 1 31 2 4.5 &K F ]
Production and enginsering X x x x x x x 100
FRasearch and development K A X X X OB - B5.7
Conguliant X - X - - X x 571
Accounting and finence X = = X% = = 42,8
Supplier X E s =l X o= 42,8
Sales and marketing X = = w = o= oa 14,2
Personnel/ employes e 0,00
TABLE 15
Idea Generation Classified by Level of Management
Company Percentage
Level of management
i1 2 3 4 6 8 7 %o
Top management X X x x % x x 100
Senior X ¥R T K XK 104
Middle management X X - X X X X 85,7
Jimiar managemeant X o= = ¥ o= W XN 57.1
Supervisory X = = X - X X 57,1
Shop floor individoal T 00,0

In term of the decision making for adopting technology, Table 16 shows
that involvement from the production and engineering areas are the most domi-
nant, then followed by accounting and finance, R&D, consultant, and market-
ing. Consultants have more dominant roles and involvement before the adop-
tion process, but in the decision making process, their roles and involvemant
are lower comparing with production, finance, and R&D.

TABLE 16
Decision Making of Technology Adoption and Implementation
Functional area l tage
12 % 4 5 8 7 %
Production and engineering X X X xXx x x x 100
Accounting and finance X X X X X x x 100
Rasearch and development X X X % R ¥ - 85,7
Consultant X - X - - = X 42,8
Sales and marketing X - - - X = = 28,5
Supplier - - - = X - 14,2
Personnel/ employes I PO P N [ 0,00

14
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For the monitoring process, Table 17 show that all the companies are
aware of the importance of monitoring after the adoption and implementation
of technology.

TABLE 17

Monitoring of Adeplion and Implementation New Technology

Company Monitoring of adoplion and
implementation lechnology
1. All management level.
2. Top management.
Operation manager.

Financial manager.
Top management.
All level management
Production department.
Financial department.
Top management.
6. Top management.

All level management
7 All leval management

Ll

The achievements of successful lechnology adoption and implementa-
Son require key success factors such as the openness of innovation culture in
all management levels and in the whole organization, top management sup-
port and involvement, monitoring systems toward adoption and implementa-
tion regularly, the availability of resources that support technology adoption,
the open communication system both vertical and horizontal, cross functional
working system, employee evaluation, personal employee selection and in-
wolvement or participation from all workers,

The availability of resources will help the technology adoption process.
Further more, availability of resources suggest the availability of workers [mana-
g=rial staff, technician, operational, and specialist or skill worker), materials,
and natural resources. In this study, the companies suffer lack of specialists
and skilled workers for handling and operating advanced manufacturing tech-
nology. As consequence, the operational cost for implementation is very high
because company has to pay for skilled foreign workers.

In addition, the companies also face some barriers such as: (1) Resis-
tance to change, (2) Conflict, say between management lines, between manapge-
ment and worker, and conflict amongst worker. (3) Lack of skilled and special-
st worker (4) High cost of adoption and implementation of technology. (5)
Lack of implementation skills.

After a certain period of adoplion and implementation of technology, the
companies evaluate the impact of the adoption on performance, to investigate

15
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whether technology adoption and implementation has produced the expected
results. They realized that it is not easy to evaluate the impact of technology
on performance because technology is not independent and they have synergy
with other factors. Nevertheless, a company tries to measure and evaluate the
impact of technology implementation as follows: (1). Increasing or decreasing
operational costs. (2], Increasing or decreasing quality of products (through
product defect inspection). (3) Customer response towards the product. (4)
Product efficiency (5) Increasing or decreasing production capacity per time
unit. (6) Increasing or decreasing production flexibility.

Technology Strategy

Technology is the key to echieve suitable competitive advantage, While,
technology can create an opportunity, it can also becomes a threat for business
organizations. Table 18 describes how the companies consider the technology.
One of the seven companies states that technology 15 a threat, four companies
consider technology as opportunity and two others companies assert that tech-
nology can become an opportunity and threat. Those companies that consider
technology as an opportunity suggested that technology become main weapon
to create competitive advantage through faster product and process develop-
ment and technology is the enabler for creating better design, Technology pro-
vides an opportunity to expand market share and to create new market niche.
Other companies state that technology is a key success to survive in turbulent
and competitive business environment. With technology, the overall perfor-
mance of an organization will be improved. On the other hand technology is
considered as a threat because technological failures can affect the survival of
the company in the long term.

TABLE 18
Technology as Threat and Opportunity

Company Percentage
Technology as threat or opportonit
gl ’ 1 3 3 4 6 8 7 %
Opportunity X X X - 57,1
Threat and opportunity X s o= = 2 =X 28,7
Threat = = = X = o= 14,2

Table 19 presents technology sourcing and domination of product ver-
sus process technology. If classified by its source, technology can be acquired
from external sourcing and or developed internally by the organization's R&D.
The reasons why some companies prefer external technology sourcing [such
as from technology supplier) are the limited time and limited skills for devel-
oping technology. While, other companies prefer to develop technology inter-
nally through R&D because they consider the fit and appropriateness of tech-

16
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nology for the companies (for example, developing new software). Some com-
panies have yet fictionalized their R&D to develop their needed technology.
This survey shows that the company emphasizes more on adoption of process
technology than adoption of product technology. Only one of seven compa-
nies (operate in furniture industry) asserts that the development of product
technology was emphasized and performed,

TABLE 19
Technology Sourcing and Domination Process vs Product Technology
Company
1 2 3 4 g ] 7

Technology Internal External Internal External Internal External External

sourcing and

Product/process Process Process Product Process Product Process Process

technology

TABLE 20

Development and Adoplion Of new Technology

Respondent

Recognizing and Developing New
Technology

1.

Flanl

Equipment
Computer hardware
Computer software

A

EW mant practica.

Flant & equipment
Computer hardware
Computer software

New management practices.

Plant & equipment
Computer hardware
Computer software

New managament practices.

Plant & squipment
Computer hardware
Computer softwars

A

Mow management practices.

Apply new management practices

pply new management practices

(g fen

Plant & Eq_ui]:lment
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Table 20 describes investment of technology performed by each respon-
dent. Adoption of new technology based on the degree of urgency of the tech-
nology for company while considering the availability of budget, degree of
preparation for adopting and implementing the new technology, and also an-
ticipation toward risks and difficulties of adoption and implementation. Each
company have different policies in adopting new technology and depend on
their preferences, such as developing technology in plant and equipment, com-
puter hardware, computer software, new management practices and new tech-
nigques of management,

Technology Capability

Technology capability is as important as other functional capability in
organizations, particularly as competitive weapon, Technology capability can
be used as a strategic tool for developing products and processes, expanding
market share, and increasing profitability-

TABLE 21

Integration Between Technology Capability
with other functional capabilities

Company Percentage
Integrated/™ tegrated
a S 1 2 3 4 8 B 7 %
Yes x x x X 71,5
Mo X X X 2R8.5

Development of new capability of technology expands and changes rap-
idly. Base on respondent's experiences, hey develop technology through many
ways:

*  Introducing new technology that is important to be adopted technical
and operational capability of organizations.

. Enhancing skills, knowledge, and abilities of employee through courses.

. Improving and changing organizational culture. {According to this case
study highlights that a centralization ideology is more dominant in In-
donesian companies).

*  Creating innovative culture that encourages participation and involve-
ment of workers, so that technology capability can be improved.

*  Enhancing collaboration with suppliers.

*  Enhancing relationship and collaboration with customers.

*  Collaborating with other companies, even with the competitar, through
benchmarking,

18
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Many literatures have studied, discussed, and presented (conceptually
and empirically) about benefits and advantages obtained after adopting and
implementing technology. Table 22 shows performance cutcomes after adopt-
ing and implementing technology. Each company obtains different benefits

after adopting various technology, both hard and soft technology.
TABLE 22

The Performance Outcome Achieved by Companies
after Technology Adoption

Company The result of technology adoplion
Reducing production cosl.
Reducing process cycle tims,
Increasa capability of delivery time
Reducing product defoct.
Increasing labor productivity.
Efficiancy.
Improving working environmeant
Increnss g
To reduce time of production process
Increasa productivity.
Dalivery capability
Eliminate waste of material and enargy.
Improving prodection controlling,
Reducing Inventory of work in progress product,
Reducing overhead cost,
Solving the technical problem.
3, Reduce time of production process.
Beiter management control, to make management control aasier,
4, Reducing tims to process.
Improving the copability of product delivery.
Reducing product defact
Improving the capability to develop prodoct design
Increasing market shara
Incroasing productivity
5. Reduce product defect
Stabilize product process
Reduce cycle time oul production
B. Reduce cost of production
RBeduce average cycle Hme of production
Improve delivery time capability
Improving product quality,
Increass productivity
Eliminate waste
Ingrease Nexibility
T To defend from the hostility of business environment
Improve working envimnmendt,
Overcoming ekills defliciencies,
Improve response bo customer demand.

o o ®E W
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CONCLUSION
Findings from this case study concludes that:

1.  Adoption of technology has been motivated and derived by internal and
external factors, the need of change in companies, the objectives and
goals of the companies.

2.  The importance of management in technology adoption and implemen-
tation. This study suggests that participation and involvement of em-
ployees still very low, so the companies need to encourage employee
involvement and to create innovative culture. In managing adoption of
technology, key success factors are needed and barriers have to be over-
COME.

3.  The importance of formulating technology strategy formally. For example
in choosing of technology investment and technology sourcing.

4,  The importance of developing technology capability continuously such
as introducing new technology, enhancing technological skills and capa-
bilities of employees, and also creating culture that encourages technol-
ogy advancemant.

The other factors that should received attention are various barriers that
impede development of technology and investment of technology, such as lim-
ited budget or fund and lack of specialists or skilled workers. Poor economic
condition or recession can hamper investments on technology, give negative
impact on adoption and implementation of technology, and affect performance,
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