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A Study on the Role of Organizational Control for the Knowledge Management

of a Corporation - Focus on the Korean Construction Firms -
Jae-Young Moon*, Won-Hee Lee
ABSTRACT

Today’s corporate environment is an information age in which knowledge decides corporate competitiveness. Especially in
an age of knowledge management, corporations that can make optimal organization of knowledge can obtain a competitive
advantage. Recently, domestic construction companies have been going through a difficult period of time due to many
adverse domestic and foreign factors. This study looks into the effect the attributes of corporate knowledge have on the
transfer and application of knowledge along the control line in an organization. To this end, we did an empirical analysis of
what effect the internal factors and control method of organizational knowledge attributes have on the knowledge transfer and
application with the application of the structural equation modeling (SEM) for domestic construction companies. According to
the result of this study, the control of the results has a significant effect on both the knowledge transfer and application,

while the control of the process has a significant effect on the knowledge application for Korean construction companies.
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| . Introduction

Global

corporations are facing a global competitiveness

In today’s business environment,

challenge due to a dramatic change in technology, a
shortened product life cycle, the downsizing of
organizations, and high market volatility. A
corporation must be able to manage a variety of wide
spread knowledge[1]. Knowledge is well recognized
as one of the most competitive assets in a dynamic
business environment. In recent years, corporations,
in fact, have been seriously focusing on the
organization, creation, transfer, search and sharing
under the shadow of Knowledge Management.
Existing studies regarding the knowledge
management process in Knowledge Management,
however, focus only on the attainment and transfer
of knowledge, while ignoring the attributes of
knowledge itself and the process through which
knowledge is managed and applied within the
organization. Existing studies on knowledge rarely
went beyond the provision of the concepts and
research models. And domestic corporations have
not been able to fully verify the specific effect of the
introduction of Knowledge Management. In light of
such limitations, an overall analysis is necessary
concerning the relationship among the attributes of
organizational knowledge itself and the role of its
control method and knowledge transfer and the
application for the knowledge management of a
corporation. Therefore, what needs to be considered
is the procedural aspect of the control process
through which the attributes of organizational
knowledge affect knowledge transfer and the

application of the knowledge management process.

This study presents a model that shows the role of
control in organizational knowledge management at
a time of increasing impotence of competitiveness,
the knowledge management process and Knowledge
Management. The purpose of this study, therefore, is
to analyze what effect the attributes of organizational
knowledge have on the transfer and application of
knowledge depending on each control method (the

result, the process)

I1. Theoretical Background

2.1 Attributes of Organizational Knowledge

To evaluate how organizational knowledge is
managed in a corporation, we must understand first
the way knowledge itself can change. Various studies
of the past typified the attributes of various types of
knowledge and the three types of the attributes can
be identified to see important qualitative differences
of knowledge. We call the types “codifiability”,
“diversity”. And

knowledge attributes will be discussed in relation to

“completeness”  and these
two kinds of organizational knowledge. These are
the result of (1) the way to achieve an organizational
objective, the behavior and the process (2) the result
of these processes, and the objective itself [2][3].

The of codifiable

knowledge is the fact that it can be broken down into

obvious  characteristic
specific components that are easy to understand and
express [4]. Highly codifiable knowledge is known to
be explicit knowledge because it tends to not be
ambiguous, nor have room for dispute, but is

observable. Such characteristics make it easier to
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transfer highly codifiable knowledge between
individuals or in an organization without loss of its
meaning[5]. On the contrary, tacit knowledge cannot
be codified or broken down into components. Tacit
knowledge, therefore, is difficult to be made clear or
expressed. The application capability of tacit
knowledge, therefore, depends on an individual’s
prior experience and relation to the knowledge. Such
experience provides a foundation for -easier
understanding of the new knowledge.

When process-related knowledge is easily
codifiable, it is possible to simplify the process into a
series of specific, identifiable rules or behavior
processes [4][5]. The employees can have clear and
obvious instruction about the very process they
participate in. When result-related knowledge is
obvious, the final result desired by the organization
can be correctly specified. And it is possible to
provide individuals with obvious, undisputable
standards.

The concept of completeness indicates the level of
applicability and suitability for decision makers to
use for decision making or their tasks. The more
volatile or unpredictable, the more incomplete the
knowledge will be [6]. The last attribute of
knowledge is diversity, which indicates the amount
and relevance of the information necessary for the
explanation of the characteristic of knowledge of the
issue in dispute[7]. Very diverse knowledge has
variables[4][8]. When

process-related knowledge is not diverse, it suggests

multiple and diverse
that the knowledge is specialized to a given task.
And this is mostly related to a special functional
capability. When result-related knowledge is not
diverse, it suggests that the number of knowledge

components that are related to the objective is the

smaller or characteristically the more specialized.

2.2 Outcome Control

In Outcome control is a mechanism that focuses
on a certain task or outcome an organization desires.
An outstanding characteristic of outcome control is
that it describes a specified outcome requirement for
employees’ tasks|[2].

Outcome control depends on using an inducement
that is clearly adjusted to the level of wanted
outcome or effort. Such inducements are generally a
form of definitive compensation for each sale, the
number of products produced and the level of profit
generated. Mechanism of such category includes
performance-related ~ contract,  bonus,  profit
distribution plan, pay per piece, commission and
proposed program that awards compensation based
on cost saving. Outcome control is ex-post control
with responsive characteristics, but there is not any
prevention system that can prevent errors from
occurring before an error actually occurs because the
control can take place only after the occurrence of an
error. That is, even though it is not specified as an
object for the employees to achieve, it often causes
shortsighted behavior because it focuses on only
quantifiable objectives, excluding other objectives
that are also important in the performance of an
organization[9].

Because outcome control specifies outcome
requirements, but does not specify behaviors that
yield wanted outcome or procedures types, such a
control is most suitable for cases where it is difficult

to define or program the process-related knowledge
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[2]. In the end, such control can be said to be most

suitable for tacit, incomplete and diverse
process-related knowledge and for explicit, complete

and unvaried outcome-related knowledge.

2.3 Process Control

Process control is about structuring the activities
of employees or the transformation process of works
and regulating employees’ behaviors reflected in
their function [10], and it is defined as a mechanism
that clearly specifies proper behaviors and processes
in which employees must participate. The benefit of
using such control is that the control is direct. That is,
it enables a process control manager to use feedback
as a tool to correct any departing activity as soon as it
occurs. But the process control has a weakness as a
limitation on the manager’s control range or an
increase in actual cost due to individual supervision
[2][10]. And under such control, an individual is
responsible only for the process that is clearly
described rather than the outcome of the process[11].

The process control is most useful when the
organization clearly specifies the job domain of
individual workers, and is organized with
specialized works. The process control includes
highly formalized standard processes and rules,
clearly established practices, specialized work
statements, hierarchical senior-junior relationships,
and highly-structured groups and environment[12].

The process control means that the organization
understands the proper behaviors and the order of
events very well during their job execution[10].
Organizations will use the process control only when

a specific procedure that individuals have to follow

is not characteristically complicated. This is because
as the behaviors or activities to be programmed get
more and more complicated, the probability of error
will increase when necessary works or tasks are
instructed to achieve a desired outcome. Therefore,
the overall process control-related process-related
knowledge tends to be obvious, complete and

non-diverse.

2.4 Knowledge Transfer

Knowledge transfer in an organization can be
defined as a process in which a unit (team,
department and part) is influenced by the
experiences of another unit[13]. This definition is
similar to the previous concept in terms of individual
analysis in cognitive psychology. In the previous
study, it was pointed out that outcome control
depends heavily on the process of attaining an
individual’s internalized new knowledge. Because
knowledge is internalized in an individual, it is
particular and difficult to transfer to another
person[14]. And the transferability is lower because
of the variability of the process use to the
incompleteness and  inherent complexity of
knowledge. Therefore, experiential process-related
knowledge will be difficult to be systematically
transferred to other persons regarding the outcome
control. On the contrary, outcome-related knowledge
that is explicit, complete and non-diverse can be
easily transferred to other parts of an organization by
relying on the outcome control[15].

The attributes

knowledge are not useful for the attainment of an

of process control-related

important new knowledge, but they work much
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better when process-related knowledge is transferred
to an entire organization. Standard operation
procedure, job description and rules are highly
codified, so that it is easier to transfer to an overall
organization. Consistency and lack of diversity in a
process is an indication that the knowledge can be
easily transferred to individuals and departments.
But the characteristic of specialization of
process-related knowledge limits the necessity to
transfer to other individuals or other departments of
an organization. Outcome-related knowledge is also
individual specific, so that there is no need for

transfer.

2.5 Knowledge Application

The ultimate purpose of the attainment, transfer
and interpretation of knowledge is to apply the
knowledge toward the objective of the organization.
The skill of using knowledge develops through a
special method by which such ex-ante processes are
managed. This is because collective understanding
that is generated through such early processes results
in a unique way of thinking and behavior. Therefore,
a decision making method is formed in the final
analysis[16]. Organizations thus will be able to use
resources for a special purpose throughout entire
process. Therefore, the capacity to use knowledge in
an outstanding way is the key point of corporate
capability development.

As already explained, corporate capability to
engage in knowledge management is not automatic.
Corporate knowledge flow is very much influenced
by the type of organization and the way knowledge

is organized such as individual cooperation and

information sharing. The attributes of knowledge
have already been discussed and each attribute has
an important implication for the way knowledge is
managed. A process or instruction that is used for
codifiable knowledge is vastly different from that of
tacit knowledge. Likewise, incomplete knowledge
needs different management from that of complete
knowledge, and it is the same for knowledge
diversity. There are few studies about such an issue
so corporations have little understanding on the
management method for certain types of specific
knowledge. This study, therefore, will address this
issue by proving that the control system of
companies has a big impact on the corporate

capability of knowledge management.

[ll. Research Model and Research
Hypotheses

Using the Structural Equation Model, the
empirical investigation aims to understand how the
attributes Organizational Knowledge effects on the
Outcome Controls, Process Controls, Knowledge
Transfer, Knowledge Application. Figure 1 shows the
study model.

As pointed out by [10] on the relationship
between organizational knowledge and outcome
control, the outcome control performance standard
concisely  explains  “crystallized”  performance
standards that transfer clear and specific knowledge
for an outcome organizationally desired. Outcome
control is most suitable for tacit, incomplete, diverse
process-related knowledge, and explicit, complete,

non-diverse outcome-related knowledge.
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[17] proved a relationship between outcome
control and the corporate knowledge characteristic,
taking a pharmaceutical company’s R&D project and
jewelry manufacturer for examples. Using process
control means having a very high level of
understanding by an organization of proper behavior
and the order of events during the process of
conducting business[10]. Regarding the previous
study by [17] in which two environment cases,
R&D  project

manufacturer, were reviewed to find a relationship

pharmaceutical and  jewelry

between outcome control and organizational
knowledge, using process control implies knowledge
about the process in which employees need to be
involved as we look into how the knowledge
characteristic changes in such environment as a
process control.

At this point, this study sets the following
hypotheses with regard to the characteristic of
organizational knowledge, outcome control and
process-control.

H1: The attributes Organizational Knowledge has
a positive effect on Outcome Controls.

H2: The attributes Organizational Knowledge has
a positive effect on Process Controls.

It is pointed out that outcome control relies
very heavily on the procedures of attaining
individually internalized new knowledge. Because
knowledge is developed in an individual, it is
particular and difficult to transfer to others[14]. And
its transferability is lower because of the variability
of the process due to the incompleteness and internal
complexity of knowledge. Therefore, experiential
process-related knowledge following the outcome

control will be difficult to systematically transfer to

other persons. On the contrary, explicit, complete,
non-diverse outcome-related knowledge would be
easily transferred to other parts of an organization by
relying on the outcome control[15]. The objective
outcome of outcome control is obvious and
completely materialized so that decision makers can
make various attempts in various ways to achieve an
acceptable outcome[18]. So it is freely and actively
recommended to search for new knowledge and
ideas based on his/her own unique experience and
perspective rather than being limited to existing
organizational knowledge.

The attributes

knowledge are not useful in attaining new

of process control-related
knowledge, but they are much more useful in
transferring process-related knowledge to an entire
Standard

business explanations and rules are highly codified

organization. operation  procedures,
so that it is easier to transfer to an entire
organization. Consistency of a process and a lack of
diversity mean that the knowledge can be easily
distributed to individuals and departments of an
organization.

We can tell that process control relies much on
available work-specific information within an
organization, and there is little need to attain new
knowledge or exchange knowledge beyond clearly
defined works.

Therefore, this control is advantageous to the
generation of a high level of concentration on
personal work that excludes most other knowledge
and the generation of a high level of accuracy.
Therefore in this study, the relationship among
outcome control and process control and the

application is hypothesized as follows:
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H3: The Outcome Controls has a positive effect
on Knowledge Transfer.

H4: The Outcome Controls has a positive effect
on Knowledge Application.

H5: The Process Controls has a positive effect on
Knowledge Transfer.

Hé: The Process Controls has a positive effect on

Knowledge
Transfer

Knowledge Application.

Outcome
Controls

The attributes
Organizational
Knawledge

Process
Controls

Figure 1. Research Model
J8 1. d72y

Knowledge
Application

IV. Methodology
4.1 Sampling

The samples for this study were collected from
active member companies of the Construction
Association of Korea and the distributed
questionnaires were collected by post, e-mail,
telephone, fax or in person.

The total response was 274. 243 of them were
used for this study. 31 of them were excluded

because of ineligible responses.

4.2 Characteristics of the Sample

The results of the frequency analysis for the
demographic characteristics of this study are as
follows: First, the number of male responses was 225
(92.6%), which was 207 more than the number of
female responses 18 (7.4%). Regarding the age, the
largest bracket was in their 30s, 110 (45.3%); in their
40s, 81 (33.3%); in their 20s, 34 (14.0%); and in their
50s or beyond, 18 (7.4%). As for their marital status,
167 (68.7%) of them were married, while the singles
were 76 (31.3%). With regard to their educational
backgrounds, high school graduates were 23 (9.5%);
2-year college graduates were 51 (21.0%); 4-year
college graduates were 156 (64.2%); and graduate
school graduates or more were 13 (5.3%). So, a total
of 64% of them received 4-year college degrees or
more.

Looking at their title, the highest number were
assistant manager/manager, 104 (42.8%); assistant
(21.8%);
manager/ general manager 45 (18.5%); and director
(board member) 41 (169%), so their overall

distribution was about even.

manager/chief 53 deputy  general

For the number of years they had been working
for their company, 6~7 years was 99 (20.6%); 2~3
years 70 (28.8%); 4~5 years was 55 (20.5%); and 1 or
less was 24 (9.9%). Lastly, their departments are as
follows: 125 (514%) for
engineering/construction/plant); 85 (35.0%) for
on-site; 17 (7%) for
personnel, general affairs, accounting, and capital); 9
(3.7%) for sales; 5 (2.1%) for other; and 2 (0.8%) for

overseas department (headquarters).

technology  (civil

management  (planning,

- 89 -



SRR IR B R

[
Y

A8 A A5 Z 20133 108

4.3 Investigation Process

SPSS Windows 12.0 and AMOS 18.0 were used
for the analysis of the data collection. The
confidence level of the investigation tools was
analyzed with the SPSS Windows 12.0 first. Then
the Confirmatory Factor Analysis was carried out
with the AMOS 18.0 to verify the validity of the
measuring tools. Lastly, the Structural Equation
Model Analysis was carried out with the AMOS
18.0 to analyze the causal relationship among The
attributes Organizational Knowledge, Outcome
Controls, Process Controls, Knowledge Transfer,

Knowledge Application.

V. Results

5.1 Development of the Measuring Items

This study looks into what impact the attributes
of an organizational knowledge has on the outcome
control and process control that controls knowledge
and then what impact this outcome control and
process control have on the transfer and application
of knowledge. Regarding the development of the
items for measurement, the questions of the
questionnaire ~ were  derived  from
studies[2][10][13][18]. Second, related specialists

reviewed whether they were properly expressed

existing

linguistically or whether there were any redundancy
factors before selecting 15 questions for the

attributes of organizational knowledge, 13 questions

for outcome control, 13 questions for the process
control, 15 questions for knowledge transfer, and 15
questions for knowledge application, for a total of 71

questions.

5.2 The Findings of the Exploratory Factor
Analysis

The exploratory factor and the confidence level
were analyzed with the SPSS Windows 18.0, while
Cronbach’s a > 0.7 was used for the assessment of
the confidence level.

The Principle Component Analysis was used for
the factor extraction, while Varimax Rotation was
used for the rotation method and the items were
made suitable for the purpose of the investigation.
The exploratory factor analysis was conducted with
Factor Loadings: FL>0.6 which indicates the
correlation between the assessment factors.

First, using the SPSS 18.0, seven items were
deduced by the Exploratory Factor Analysis, and
the factor loading of each item for all the The
attributes Organizational Knowledge, Knowledge
Transfer were more than 0.6. But when it comes to
Outcome Controls, Process Controls, Knowledge
Transfer, Knowledge Application, the measurement
tool was below 0.6, so four items were removed.

The Cronbach’s a (>0.7) of the confidence level
appeared enough in between 0.892 and 0.977 that
both the convergent validity and the discriminant

validity were suitable <See Table 1>.

- 90 -



A Study on the Role of Organizational Control for the Knowledge Management of a Corporation

- Focus on the Korean Construction Firms -

Table 1. The Findings of the Exploratory Factor Analysis

E 1. B0l 2423

[

The attributes
L Knowledge Knowledge
Organizational o
Transfer Application
Knowledge  |Outcome | Process
Controls | Controls
Factor | Factor Factor | Factor | Factor | Factor
1 2 1 2 1 2
No. of
10 5 13 13 8 7 1 4
items
Final
) 10 5 12 11 8 7 10 4
items
Cronbac
b 0.912]0.958 | 0915 | 0977 | 0.966 | 0.903 | 0.892 | 0.978
sa

5.3 The Findings of the Confirmatory Factor
Analysis

Table 2. The Result of the Confimatory Factor Analysis

Evs 5 =]
E 2 N 20FZMZn

Number of
ltems Cronbac
Construct C.R. AVE
h's a
Before| After
Facto| 0.89 |Factor 0501
The rios |1
attributes
Organizatio| 15 12 0.921
Facto| 0.91 |Factor
nal 5 5 5 0.554
Knowledge '
Outcome
12 9 0.894 0.856 0.502
Controls
Process
1 8 0.966 0.847 0.506
Controls
Knowledge Facto | 0.88 |Factor
15 11 0.897 0.526
Transfer ri 4 1

Facto| 0.86 |Factor
0.511
r2 6 2
Facto| 0.92 |Factor
0.634
Knowledge ri| 4 1
14 10 0.950
Application Facto | 0.91 |Factor
0.622
r2 1 2
Total 67 50

The measurement tools in the investigation was
reflected in the previous researches. They got
thorough advice and review from related specialists.
Therefore, it can be said to have validated the
contents.

Using the AMOS 18.0, the Confirmatory Factor
Analysis (CFA) was carried out to test the validity of
the test tools on the items that were first tested
through the exploratory factor analysis and
confidence analysis. First, the fitness of the concepts
and measurement variables were tested with the
Maximum Likelihood Method.

The methods used for the adequacy of the
assessment items are Standardized Factor Loadings:
FL>0.6), Squared Multiple Correlations: SMC>0.5),
Standardized Residual Covariance;
-2.58<SRC<+2.58) [19] and the Construct Reliability;
CR>0.7 and Average Variance Extracted: AVE>0.5
[19]]20]. The methods used for the confirmation on
the significance level of the study model were
Goodness-of-fit-index>= 09  (GFI),  Adjusted
Goodness-of-fit-index>=0.9  (AGFI), Root mean
(RMR), Normed fit
index>=0.9 (NFI), Comparative fit index>=0.9(CFI)
and Root ~ Mean square error of
approximation<=0.1(RMSEA).

square residual<= (.05

Lastly, the path coefficients between theoretical

variables were identified using the Structured
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Equation Model (SEM) to verify the hypotheses of
the investigation.

According to the findings of the confirmatory
factor analysis, all the Standardized Factor Loadings,
Squared  Multiple Standardized

Residual Covariance [19] satisfied the necessary

Correlations,

criteria value. As a result, 17 items were removed

from the 50 items for the final selection.

5.4 Analysis of the Structural Model

Normally, the causal relation is used to find the
cause and effect relationship. In the study, therefore,
using covariance structure modeling, the causal
relationship between HIS, strategy, employee
satisfaction, work process and the business results
was analyzed.

The fit statistics of the initial model indicate that
the chi-square of the model is 128.332 with a d.f. of
11. GFI is 0.911, AGH is 0.875, NFI is 0.920, CFI is
0.928 and RMR is 0.044. All the fit statistics of the

initial casual model were fit.
T
Transfer

(Qutcome
Controls

HL:0857,

The attiibutes
Organizationa|
Knowledge

HEOL4 s
Process Knowledge
Controls Application

Figure 2. Results of Research Model
a8 2 drey Z3

According to the findings of the investigation, The
attributes Organizational Knowledge appeared to
have an effect on the Outcome Controls (H1). The
Outcome Controls appeared to have an effect on the
Knowledge  Transfer(H3) and  Knowledge
Application(H4), while the Process Controls
appeared to have not an effect on the Knowledge
Application(H6) but Knowledge Transfer (H5).

Table 3. The Result of the Research Model

E 3 ATl thet HEEY

Hypo
Hypo T P- |thesis
yp. Path FL
thesis value |value | Supp
orted

The attributes
H1 Organizational Knowledge [0.897| 12.665 | 0.000 o
— Qutcome Controls

The attributes
H2 Organizational Knowledge [0.114| 0.644 | 0.105| ns
— Process Controls

Outcome Control
H3 weome LOntos 1 67110245 | 0043 |+
— Knowledge Transfer

Out Control
H4 vieome LOos 1 7581 11.175| 0.000 |«
— Knowledge Application

P Control
s rocess Lontols =1 1051 0.014 | 0177 | ns
Knowledge Transfer

Process Controls —
Hé o 0.722| 9.256 | 0.024 | =
Knowledge Application

* P<0.05, = P<0.01, ns: not significant
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VI. Conclusion

This study looks into what effect the attributes of
organizational knowledge has on the knowledge
transfer and knowledge application. The samples
were drawn from the members of Construction
Association of Korea who were registered with the
Association as currently active in their business
domestic and/or overseas and 243 items of data were
collected for pilot measurement.

As a result, the attributes were found to have a
positive impact on the outcome control, but no
impact on the process control. The outcome control
was found to have a positive impact on both
knowledge transfer and knowledge application. And
the process control appeared to have a positive
impact on the knowledge application, but with no
impact on knowledge transfer. The reason seen from
the perspective of the industrial characteristic of the
construction company, work know-how of the
employees is in the state of generalization, and the
utilization of knowledge transfer from inside is low
due to the authoritative industrial culture of the
domestic construction companies.

Based on the results mentioned above, the
following research implications can be presented. It
can be seen that applying empirical analysis to the
core process of enterprise knowledge management,
knowledge sharing and utilization for domestic
on-site construction companies, has both important

academic significance and implications.
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