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The Impact of Strategic Alignment of Accounting Information
Systems on a Firm's Performance
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E Abstract ®

Using structural equation modeling, this study empirically examined the causal relationships among the leve! of
advanced manufacturing technology (AMT), facilitation of alignment, the degree of strategic alignment of management
accounting information systems (MAIS), and the improvement of production performance. The causal relationships
between MAIS strategic alignment and information characteristics of MAIS were also investigated. The results showed
that the level of AMT has a significant and positive impact on alignment facilitation. A significant causal relationship
between alignment facilitation and MAIS strategic alignment was also found. It was shown that under high degrees
of MAIS strategic alignment, MAIS must provide broad-scope and integrated types of information. The causal relation-
ships between MAIS strategic alignment and organizational performance were significant and positive. Thus, it is con-
cluded that under high levels of AMT, a high degree of MAIS strategic alignment positively contributes to the improve-
ment of production performance.

Keyword : MAIS Strategic Alighment, Alignment Facilitation, Production Performance,
Information Characteristics of MAIS, Causal Relationships
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1. Introduction

Strategic alignment of information systems
(IS) has become an important research topic.
Thus, many studies (e.g., [5, 10, 16, 28, 38, 43, 44])
have suggested and investigated both the defi-
nition or types.of IS strategic alignment and its
impact on performance. Das et al. suggested a
framework that links strategic IS planning and
business strategy and relates it to company
performance. Baets defined strategic alignment
of IS as a collaborative process among business
strategy, business organization, and IS infra-
structure and strategy. King and Teo proposed
four types (i.e, degrees) of alignment: admin-
istrative, sequential, reciprocal, and full integra~
tion. They also empirically examined and con-
firmed the positive effects of the degrees of
alignment on organizational performance. Chan
and Huff [9) and Chan et al. defined IS strategic
alignment as the fit between business strategy
and IS strategy. They partially demonstrated the
positive impact of IS strategic alignment on
business performance. Sabherwal empirically
showed a circular relationship between IS stra~-
tegic alignment and IS success that was meas-
ured by cost reduction, internal efficiency, and
company reputation.

In investigating the effects of IS strategic
alignment on performance, most prior studies did
not consider the contingency variables that may
influence strategic alignment of IS. Rather, they
have focused on the alignment between IS strat-
egy and business strategy without considering
the causal factors of alignment. It is generally
assumed that the advanced manufacturing tech~
nology (AMT) adopted by manufacturing firms

requires a high level of the strategic alignment

of management accounting information systems
(MAIS) {19, 42]. However, the causal relation-
ships among AMT, strategic alignment of MAIS,
and organizational performance have not been
empirically examined.

In examining the impact of IS strategic align-
ment on organizational performance, previous
research has considered the whole IS. Thus, in
most previous studies, only macro measures of
organizational performance, such as market
growth, return on sales, return on investment,
and company reputation, were considered. However,
the whole IS are composed of many types of
sub-IS. There exist wide differences in the ac—
tual degree of strategic alignment according to
types of sub-IS [47]. The level of strategic align-
ment of the whole IS seems to be the mixed re-
sults of the strategic alignment of various types
of sub-IS. Accordingly, it may be more appro-
priate to investigate the impact of sub-IS strate-
gic alignment on performance. In prior studies,
the effects of sub-IS (i.e. MAIS) strategic align-
ment have never been examined.

In aligning IS with business strategy, there are
many facilitating activities (i.e., alignment facili-
tation) [34]. Thus, using structural equation
modeling, -the current study empirically inves-
tigated and analyzed the causal relationships
among AMT, MAIS strategic alignment, facili-
tation of alignment, and organizational perfor-
mance. The present study also examined and
identified relevant information characteristics of
MAIS when the level of MAIS strategic align-
ment is high. Hence, the results of this study can
answer the following research questions: Is the
degree of MAIS strategic alignment different ac-
cording to the level of AMT? ; Under a high lev-
el of AMT, does the high degree of MAIS strate-



S| AR HA| /] A

o “es s = e

gic alignment really lead to increased perform-
ance? ; What are the roles of alignment facilitation
when the level of AMT is high? ; What are rele-
vant information characteristics of MAIS when the
degree of MAIS strategic alignment is high?

2. Theoretical Underpinnings
and Hypotheses

2.1 AMT and MAIS strategic alighment

AMT relates to the physical hardware of the
manufacturing process and is defined as consist—
ing of technological advancements in automation
that are used in the production process [24].
AMT allows an organization to obtain production
systems with many forms of flexibility [39].
Because of these forms of flexibility, AMT brings
various strategic benefits, such as quality im-
provement, economies of scope, and shortened
lead and delivery times. AMT, which provides
diverse tangible and intangible benefits, is re-
garded as the premiere competitive weapon to
achieve manufacturing and business goals [15].
Since manufacturing capabilities are more cen-
tral to determining the strategic position of a
firm, the strategic importance of AMT is also
enormous [35]). This strategic consequence re-
quires the consideration of AMT as a key varia-
ble in the formulation and implementation of
business strategy. The adoption and config-
uration of AMT must be closely aligned with
manufacturing and business strategy.

In implementing AMT, the planning, control
and evaluation of production activities through
the provision of information are the most im-
portant roles of MAIS (7]. MAIS collect, classify,
summarize, and report information to managers
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to assist them in their control of production
activities. To adopt only AMT does not guaran—
tee higher production performance. According to
the complementary theory, the successful im-
plementation of AMT requires complementary
MAIS [33]. The MAIS that are not compatible
with AMT are likely to cause poor production
performance. The notion of complementarity im-
plies that MAIS can interact with AMT to pro-
duce higher performance than would be achieved
by AMT alone [40].

Sim and Killough developed a formal optimiz~
ing model in which AMT, business strategy and
MAIS assist firms to maximize their expected
profits. The essential element of their thesis is
that profitability is maximized when strategy,
AMT and MAIS are clustered in a way that ex-
ploits potential complementarities between them.
They predict that profitable firms develop link-
ages among business strategy, AMT and MAIS
to include: Flexibility or differentiation strategy,
high levels of AMT and strategically aligned
MAIS. They claim that there are synergies in
employing complementary choices of strategy,
AMT and MAIS, which enhance profitability.
They point out that firms failing to achievge com-—
plementary relationships among strategy, AMT
and MAIS are likely to encounter serious eco—
nomic losses.

MAIS must be complementary to AMT to re-
alize the strategic benefits of AMT and to attain
higher production performance [33,40]. MAIS
must fit with the strategically important position
of AMT. Thus, MAIS should also be linked to
the goals and strategies of business or manu-
facturing. To support and evaluate the achieve-
ment of the strategic advantages of AMT, the
design and development strategy of MAIS must
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be aligned with the firm’s strategy set, such as
business strategy, mission, and objectives. In
conclusion, MAIS have to serve the imple-
mentation of AMT as well as business strategy.
MAIS, which are designed in that way, can be
used to encourage employees to behave in ac-
cordance with a firm's business strategies.
For example, it has been argued that financial
performance measures, which are one design ele-
ment of MAIS, lack relevance in AMT in that
they do not reflect and are inconsistent with the
strategic factors of quality, flexibility and de-
pendability of supply. To support and evaluate
the realization of the strategic benefits of AMT,
MAIS must provide non—financial performance
information that reflects and is aligned with
strategic goals. Prior researchers [24, 40] empiri-
cally confirmed that the non-financial perform-
ance measures, which match well with the AMT’s
strategic integration, can improve a firm's pro-
duction performance. '
Accordingly, a high level of AMT, which gen-
erally demands a large amount of investment and
which is strategically more important than a low
level of AMT, may require a closer integration
or alignment with the business strategy. As a
result, under a high level of AMT, a high degree
of integration between MAIS planning and busi-
ness strategic planning may be also needed.
However, when the level of AMT is low, since
the strategic consequence of AMT is trivial, the
degree of MAIS strategic alignment may be low.
Based upon these arguments, Hypothesis 1 is

formulated as follows :

Hypothesis 1 : The level of AMT adoption has
a positive effect on the degree of
MAIS strategic alignment.

2.2 MAIS strategic alignment and alignment
facilitation

To achieve the alignment of MAIS with busi-
ness strategy, we can refer to means of IS stra-
tegic alignment. Nath [34] surveyed many firms
to investigate the critical factors which are
thought to influence the alignment of IS with
strategy. Based on the responses of the IS and
general managers, he suggested five important
factors. They include educating upper managers,
upper managers commitment to IS, business ob-
jectives about IS, IS manager involvement in
strategic planning process and educating IS
management of business goals. Broadbent and
Weill [6] also empirically reported the organiza-
tional policies and practices, which contribute to
the alignment. They comprise the firm’s experi-
ence of IS planning, the clarity and consistency
in strategic orientation, the interaction between
business and IS managers and the IS under-
standing of the business managers.

For the alignment of MAIS with business
strategy, the mechanisms composed of similar
elements, which were suggested by Nath, and
Broadbent and Weill, are needed. The alignment
with strategy is a collaborative process between
business strategy and organization and the com-
ponents of MAIS (ie. MAIS architecture) [5].
The participation of management accountants in
the strategic planning process, the clarity of
business strategic orientation, the management
accountants’ collective understanding about busi-
ness goals and the education of management ac-
countants about the business and manufacturing
strategy and so forth may be primary ways to
attain alignment. These facilitating activities en-
hance and contribute to the alignment of MAIS
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with business strategy. The success of aligning
MAIS with business strategy is dependent on the
conditions of this facilitation [17, 371. Therefore,
it is likely that to attain successful MAIS strate-
gic alignment, the facilitation must be arranged
first according to the level of AMT.

When the level of AMT is high, facilitation of
alignment must be well-coordinated to obtain a
high degree of MAIS strategic alignment. If the
facilitation is poorly prepared, strategic MAIS
planning process may not proceed. Hence, con—
ditions of alignment facilitation may be a proxy
indicator of the degree of alignment. However,
under a low level of AMT, since the degree of
MAIS strategic alignment is also low, well-co-
ordinated facilitation may not be required. Based
upon this reasoning, Hypotheses 2 and 3 are for-
mulated as follows :

Hypothesis 2 : The level of AMT adoption pos-
itively influences the alignment
facilitation.

Hypothesis 3 : The alignment facilitation has a
positive impact on the degree of
MAIS strategic alignment.

2.3 Strategic alignment and information
characteristics

In most IS design research (e.g., [11, 12, 14]),
three information dimensions (i.e., information
scope, timeliness, and integration) are considered
the key design variables of IS. Narrow-scope in-
formation tends to be concerned with events
within the organization, and results in data that
are financial and historic. Alternatively, broad-
scope information includes external, non-finan-
cial, and future-oriented material. Timeliness is

usually specified in terms of the ability to provide
information on request and the frequency of
reporting. Information integration deals with a
variety of ways to collect or sum the data within
periods of time or areas of interest, such as re-
sponsibility centers or functional areas.

Information characteristics of MAIS that is
aligned with business strategy can be inferred
from the information characteristics of strategic
IS. Since business strategic planning causes
highly uncertain and complex tasks, to support
strategic planning process, timely and aggre-
gated types of information are required [41].
Therefore, to influence and support the for-
mulation and implementation of a business strat-
egy, IS must provide broad-scope, aggregated,
and non-periodic types of information [22]. Fisher
[20] and Chong [13] empirically confirmed a pos-
itive relationship between highly uncertain tasks
and the broad-scope, timely and integrated types
of information. Kirs et al. [29] empirically dem-
onstrated that IS which is integrated with busi-
ness strategy provides external, future-oriented,
aggregated, and broad-focused types of infor-
mation.

Hence, it is likely that when the degree of
MAIS strategic alignment is high, to support the
implementation of manufacturing or business
strategy and the achievement of strategic goals,
MAIS also must provide broad-scope, timely,
and integrated types of information. However,
under a low degree of MAIS strategic alignment,
since MAIS does not assist in the formulation
and implementation of business strategy, MAIS
may not necessarily produce broad-scope, non-
periodic, and aggregated types of information.
Based upon these arguments, Hypothesis 4 is
proposed.
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Hypothesis 4 : The degree of MAIS strategic
alignment positively influences
the provision of the broad-scope,
timely, and integrated types of

information.

2.4 Impact on organizational performance

Aligning IS with business strategy is a means
that appropriately considers business objectives
or strategies in strategic IS planning [25, 311. IS
strategic alignment helps to ensure that IS func-
tion supports organizational goals and activities
at every level by identifying critical applications
for development and ensuring that adequate re-
sources are allocated to critical applications.
Therefore, it is a way for a firm to secure com-
petitive advantages from IS applications. Das et
al. also argued that the fit between IS planning
and business strategy creates synergy through
the coordination of different functions, leading to
competitive advantage and, ultimately, to superi-
or performance.

Floyd and Wooldridge [21] empirically showed
the positive effects of the strategy and IS align-
ment on return on assets (ROA). Chan and Huff
{9}, and Chan et al. empirically demonstrated that
IS strategic alignment has a positive effect on
market growth and innovation, but a negative
impact on company reputation. Teo and King al-
so confirmed that organizational performance is
different according to the degree of IS strategic
alignment. Sabherwal found a circular relation-
ship between IS strategic alignment and IS suc-
cess (i.e., business performance). He argued that
aligning IS with business strategy improves or-
ganizational performance and, conversely, that

increased performance contributes to achieving

high degrees of IS strategic alignment.

Accordingly, if MAIS planning is not coordi—
nated with manufacturing or business strategy,
it is likely that it will be very difficult for MAIS
to support business strategies and to contribute
to the achievement of strategic goals. It is as-
sumed that the degree of MAIS strategic align-
ment also has a positive impact on organizational
performance. Based upon this reasoning, Hypo-
thesis 5 is formulated.

Hypothesis 5 : The degree of MAIS strategic
alignment has a positive effect

on organizational performance.

3. Research Methods

3.1 Sampling

Data for this study were drawn from a survey
of the current status of MAIS used in Korean
manufacturing firms. 450 organizations were
randomly selected from a population of approx-
imately 1,000 firms that are listed on the Korean
stock market. The manufacturing firms listed are
medium to large in size and consequently are
likely to have more experience with MAIS and
AMT applications than are smaller firms. Data
were collected by a survey questionnaire ad-
ministered to chief factory accountants. Only
chief factory accountants were selected as re—
spondents, since they understand both the degree
of MAIS strategic alignment and the firm's AMT
level and performance.

An initial letter was sent to the chief factory
accountant of each firm explaining the nature
and purpose of the research. About 1 week later,

a questionnaire with a cover letter was mailed
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{Table 1> Sample characteristics

Type of Chemical Machine Auto- Electronic . Paper Non-  Metal Fumit-
industry industry industry mobile industry Textle  Food & pulp metal industry ure Total
No.of o 8 14 % 79 8 7 T

firms
No. of employees Below 300 300~500 500~1,000 1,000~5,000 5,000~ Total
No. of firms 36 16 24 5 107

to each respondent. A self-addressed stamped
envelope was included with the questionnaire to
ensure anonymous responses. 111 responses
were returned. However, four responses were
excluded from the study because of incomplete
data. Finally, 107 usable data were collected
vielding a response rate of 23%. <Table 1> sum-
marizes the sample characteristics according to

the industrial type of the firms.

3.2 Measurements

3.2.1 The level of AMT adoption

Since the level of AMT is closely related to
the degree of automation, the current study
measured the degree of automation in the pro-
duction systems to obtain the AMT measure-
ment. Meredith and Hill [32] suggested a four-
stage model to assess the degree of automation.
Based on Meredith and Hill's model, a sev-
en-stage model was developed : partially auto-
mated stand-alone equipment, some automated
stand-alone equipment, a greater number of au-
tomated stand-alone equipment, low level of in-
tegration, high level of integration, linked islands,
and full integration. Since low-automated manu-
facturing firms in Korea are very dissimilar in
the number of stand-alone equipment employed
[30], the first stage (i.e., the stand-alone stage)
was subdivided into three stages according to
the number of pieces of unitary equipment. In the

second step (ie., the cells stage), the level of in-
tegration was divided into low and high [32].
Hence, the second step was also subdivided into
two stages In accordance with the level of
integration. With the seven-stage model, re-
spondents were asked to select the stage that
best corresponds with the state of automation in
their manufacturing systems.

3.2.2 Degree of MAIS strategic alignment

Degree of MAIS strategic alignment is defined
as the degree of the integration of MAIS plan-
ning with business strategic planning [28]. Teo
and King developed a four-stage model of MAIS
strategic integration: administrative, sequential,
reciprocal, and full integration. In the present
study, this four-stage model was used to meas-
ure the degree of MAIS strategic alignment. This
study also measured the degree of the fit be-
tween MAIS planning and business strategic
planning with two questionnaire items to prove
the external validity of the four-stage model.
Two question items are : the degree of the fit
between MAIS planning and business strategic
planning, and the degree of the reflection of
MAIS planning in business strategic planning.
The degree of fit was measured on a seven—point
Likert-type scale.

3.2.3 Information characteristics

Of various characteristics, orientation, time
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horizon, frequency, focus, aggregation, finan-
cial/non-financial, quantitative/qualitative, and
periodic/non-periodic were specifically selected.
Orientation determines whether data items re-
port primarily internal or external facts. Time
horizon defines whether data items are ex-post,
reporting what has happened, or ex—ante, report-
ing what 1s expected to occur. Frequency repre-
sents how many times the reports are produced
in a given period. Focus shows whether data
items are broad and diffuse or specific and
narrow. Aggregation shows whether the reports
contain too little or too much detail. Financial in-
formation 1s expressed in monetary terms. Quan-
titative information is expressed in numeric
terms. Periodic/non-periodic addresses whether
data items are to be reported periodically, or at
any undetermined time. In this study, actual in-
formation characteristics of MAIS were meas-
ured on a seven—point Likert-type scale.

3.2.4 Alignment facilitation

In measuring facilitation of alignment, nine
factors that enhance and contribute to alignment
were considered [34]. These were: MAIS man-
ager's understanding about business strategy,
MAIS manager education of business goals and
objectives, MAIS manager involvement in busi-
ness strategic planning, upper management’s
understanding about MAIS strategy, upper man-
agement education of MAIS strategy, user par-
ticipation in MAIS planning, upper management
commitment to MAIS, ability of MAIS manage-
ment to keep up with advances in information
technology, and MAIS responsiveness to user
needs. Using these factors, nine questions were
developed and measured on a set of seven-point
Likert-type scale.

3.2.5 Organizational performance

Benefits of MAIS strategic alignment are mul-
tidimensional. Since MAIS strategic alignment
contributes to the realization of strategic advan-
tages of AMT, this study measured the improve-
ment in production performance through AMT
and the financial performance using two varia-
bles : (1) return on assets (ROA) and (2) return
on sales (ROS). Using the 19 questionnaire items
developed by Vickery et al. [46] and Agarwal [1],
the degrees of improvement in production per-
formance were measured on a seven—point Likert-
type scale that ranged from ‘Not improved,
worse’ to ‘Highly improved.’

19 items comprise the improvements in four
dimensions, such as cost, quality, flexibility and
dependability of supply, which are the core ele-
ments of production performance in AMT. The
19 items were: new product, product volume,
speed in new products, product changeover and
R&D (five items for flexibility), lead time, deliv-
ery, production lead time and customer require-
ments (four items for dependability of supply),
product performance, product durability, specifi-
cations, design and engineering, product features
and perception of quality (six items for quality),
production cost, material cost, labor cost, and
overhead cost (four items for cost). Accounting
data to compute ROA and ROS were collected
from the firms’ balance sheets and income state-
ments for 2003, which were provided in the

Korean annual report of listed companies.

4. Results

4.1 Reliability and validity test

The questionnaire items measuring research



variables had been used in previous empirical
studies. However, the construct validities of
these items were questionable. We employed two
types of factor analysis : Principal component
and confirmatory factor analysis. Principal com-
ponent analysis with varimax rotation was used
to determine if all items measuring a construct
cluster together or not. That is, whether all items
measuring a construct load onto a single factor
(i.e. construct) or divide into multiple factors
(constructs). Confirmatory factor analysis was
adopted to assess the strength of measurement
between the question items and associated con-
structs created by principal component analysis.
To execute factor analysis, the number of sample
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must be four or five times of the question items
used in survey [23]. In this study, 36 ques-
tionnaire items were utilized. When the number
of sample is smaller than four or five times of
the question items, separate joint factor analysis
can be employed [27]. Two separate joint factor
analyses for alignment facilitation, information
characteristics and production performance were
carried out to acquire a more stable solution by
increasing the ratio of the sample size to the
number of items.

Using the 0.4 criterion for significant item
loading on a factor, the results show that in the
cases of information characteristics and pro-

duction performance, three factors with eigen

(Table 2> Factor loadings of research variables (Varimax rotation)

Production Factor Alignment Factor
performance 1 2 3 facilitation 1 2 3 4
1 0.34 1 059
2 061 2 0.34
3 0.80 3 0.73
4 0.75 4 0.79
.5 0.69 5 084
6 0.68 6 0.77
7 0.66 7 085
8 0.82 8 0.72
9 0.89 9 0.82
10 0.81 Information
11 0.70 characteristics
12 0.63 1 0.73
13 0.69 2 031
14 0.4 3 0.70
15 073 4 0.31
16 087 5 0.86
17 0.80 6 0.90
7 0.88
Eigen value 89 1.7 14 6.0 20 14 11
9 of variance 523 10.2 84 385 125 9.0 6.6

Note) Factor loadings below 0.4 were not presented.
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(Table 3) Construct validity using Confirmatory Factor Analysis (a : p<0.01)

Construct Items 152;2; CR. Variance (r:;i:l:?ﬂ?tc; Measur:ls f(1)tf mod-
MAIS manager’s understanding 061 - 0.528 093 X /df =28
MAIS manager education 0.85 55° RMR =0.06
Upper manager’s understanding 075 52 GFI1=092
] Upper manager education 0.86 55° AGFI =083
glcligh.n;;gg Upper manager commitment 085 55 NFI = 0.94
Ability of MAIS management 064 48 "IFI=096
MAIS responsiveness 082 54 CFI=09%
MAIS manager involvement 0.68 49
User participation 0.74 51°
. Quantitative/qualitative 077 - 0.804 0.78 x*/df=16
h‘f‘;ﬁ;ﬁ“’“ Financial/non-financial 088 37 RMR = 0.05
Orientation 0.62 30 GFI=0.%4
Information  Frequency 099 - 0.870 0.79 AGFI =090
timeliness  Periodic/non-periodic 069 57 NFI = 0.89
Information  Focus 0.89 - 0.842 0.86 IF1=094
integration  Aggregation 062 19 CFI=093
Delivery reliability 0.76 - 0.553 092 X /df =22
Product performance 091 10° RMR =006
Quality &  Product durability 0.88 96" GFI=090
dependability ~ Conformance to specifications 0.78 83 AGF1=0.86
of supply  Degign & engineering quality 077 8% NFI =091
Product features 0.68 71° [F1=093
Quality 0.74 18 CFI=093
Production lead time 0.78 - 0.650 091
Production cost 0.90 10°
Cost Material cost o7 17
reduction
Labor cost 0.86 9.7
Overhead cost 082 91°
New product 0.8 - 0.562 0.88
Product volume 0.74 86
H:;rl%aﬂslets Speed in new product 0.81 98
Product changeover 0.77 9.0
R&D ' 0.63 76

values greater than one were extracted, respec-
tively. However, in terms of information charac-
teristics, item 4 (time horizon) of factor 1 was
confounded with the item of factor 2. Item 4 was

removed and the factor analysis was repeated.

In this second factor analysis, the items of each-
factor were not confounded with the items in the
other factors. Factor 1 comprises quantitative/
qualitative, financial/non—financial and orienta-

tion. Thus, its title is information scope. Factor



2, which is composed of focus and aggregation,
represents information integration. Factor 3, which
includes frequency and periodic/non-periodic,
entails information timeliness.

In the case of production performance, in factor
1, items 6 (lead time) and 8 (customer require-
ments) were confounded with the items of factor
2. Thus, items 6 and 8 were removed. In the sec—
ond factor analysis, no item was confounded.
Factor 1 (delivery, product performance, product
durability, specifications, design and engineering,
product features, and quality) is quality and de-
pendability of supply. Factor 2 (production lead
time, production cost, material cost, labor cost,
and overhead cost) represents cost reduction.
Factor 3 (new product, product volume, speed in
new product, product changeover, and R&D)
shows increased flexibility. The results of our fi-
nal factor analysis are presented in <Table 2>.
<Table 3> shows the results of confirmatory
factor analysis. From these results, it is con-
firmed that the construct validities of each varia—
bles are very high.

To prove the external validity of the four-
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stage model (i.e. the measure of the degree of
MAIS strategic alignment), we employed Pearson
correlation analysis. The correlation coefficient
between the four-stage model and the degree of
fit (l.e. the fit between MAIS planning and busi-
ness strategic planning) was 056 (p = 0.00). Thus,
it is concluded that the instrument for the degree
of MAIS strategic alignment has external vali-
dity. A single scale for the research variable was
created by averaging a respondent’s scores over
the items measuring each variable. The values
of mean and standard deviation for the research
variables were calculated and are summarized in
<Table 4>.

4.2 Analysis of causal relationships

This study employed a structural equation
modeling technique to analyze causal relation-
ships among research variables. AMOS 4.0 was
utilized as the analytical tool to estimate the
measurement and theoretical models [4]. So the-
orized, distinct causal paths from AMT level,
alignment facilitation and MAIS strategic a

(Table 4> Summary statistics of research variables

Variables Mean S;?jtﬁ Median ~ Minimum  Maximum
Level of AMT 35 17 40 1.0 7.0
MAIS strategic alignment 2.3 08 30 1.0 40
Information scope 2.7 09 26 10 50
Information timeliness 31 1.2 30 1.0 7.0
Information integration 45 13 45 1.0 7.0
Alignment facilitation 46 11 47 1.0 6.3
Quality and dependability of supply 52 038 52 32 7.0
Cost reduction 5.1 09 52 26 7.0
Increased flexibility 43 0.7 50 24 6.3
Return on assets (ROA, %) 195 188 151 250 588
Return on sales (ROS, %) 185 144 164 -21.8 66.9
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[Figure 1] Structural path estimates

lignment predict alternative outcomes with re-
spect to both organizational performance and in-
formation characteristics. [Figure 1] displays
both the theoretical model structure correspond-
ing to the hypotheses and the measurement
model. [Figure 1] also presents individual struc-
tural path estimates. In [Figure 1], ellipse and
box represent the unobserved variable (theor-
etical variable) and the observed variable (mea-~
surement variable), respectively.

The observed x* for the theoretical model was
149.83 (df =53 ; p = 0.00). Although the signific-
ance (p - value) of x? indicates relatively poor fit
between the model and the sample data, good-
ness of fit cannot be judged by x* value alone.
Since the p - value of x? is sensitive to sample
size, a ratio of x? to degrees of freedom (x* val-
ue/degrees of freedom) can be employed as fit
index [8]. The x* to degrees of freedom ratio in
the range of 3 to 1 indicates an acceptable fit be-
tween the theoretical model and the sample data.

The ratio of x* to degrees of freedom was 2.8.
Other indices of fit for the theoretical model are
GFTI (goodness of fit index) = 0.87, AGFI (adjust-

ed goodness of fit index) = 0.78, NFI (normed fit
index) = 0.78, IFI (incremental fit index) = 0.80,
CFI (comparative fit index) = 0.79 and RMR (root
mean square residual) = 0.07. GFI and RMR re-
flect the relative amount of the variances and co-
variances jointly accounted for by the model.
However, there is no basic standard with which
to evaluate them because their distn'but(ions are
unknown [26]. Although GFI value above 0.9 in-
dicates a very good fit, GFI values around 0.8
also indicate an acceptable fit [3, 36]. Therefore,
the theoretical model in [Figure 11 is judged to
provide a moderate fit for the observed co-
variances.

Hypothesis 1 suggested that AMT level pos-
itively affects the degree of MAIS strategic
alignment. However, contrary to this prediction,
the path estimate between AMT level and MAIS
strategic alignment is non-significant (0.06, p >
0.4). Thus, Hypothesis 1 is disconfirmed. Hypo—
thesis 2 is supported by a significant and positive
relationship (0.28, p <0.1) between AMT level
and alignment facilitation. Hypothesis 3 concerns

the outcome resulting from the impact of align-
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ment facilitation. Consistent with Hypothesis 3,
the path predicting a relationship between align-
ment facilitation and MAIS strategic alignment
is significant and positive (0.79, p < 0.00). Hence,
high levels of AMT require well-coordinated
alignment facilitation and, subsequently, well-
coordinated alignment facilitation positively con-
tributes to the attainment of high degrees of
MAIS strategic alignment. <Table 5> shows
these path estimates.

Hypotheses 4 and 5 proposed the direct effects
of MAIS strategic alignment on information
characteristics and organizational performance.
Hypothesis 4, predicting positive impact of MAIS
strategic alignment on information character-
istics, is supported by a corresponding path esti-
mate of 0.8 (p <0.1). Thus, under high degrees
of MAIS strategic alignment, broad—scope and
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integrated types of information must be provided.
The path estimate representing Hypothesis 5
(0:73, p <0.00) is also consistent with prediction
suggesting that the degree of MAIS strategic
alignment positively contributes to improvement
of performance.

4.3 Fit among AMT, facilitation and strategic
alignment

In structural equation modeling, the causal re—-
lationship between level of AMT and MAIS
strategic alignment was not confirmed. Thus, we
examine effects of the fit among AMT, facili-
tation and strategic alignment on organizational
performance. Through this examination, we can
show that if a level of AMT is high, both well-
arranged facilitation and high degree of strategic

(Table 5) Path coefficients of the theoretical and measurement models

Regression weights Standardized
p regression
Model Path flow Estimate CR.  value weights

Facilitation <— AMT level 0.11 1.82 0.06 0.28

i Strategic alignment <— AMT level 0.02 0.74 0.40 0.06
Theoretical " Strategic alignment « Faciltation 05 7% 000 079
Information < Strategic alignment 0.21 1.66 0.09 0.80

Performance < Strategic alignment 069 581 0.00 0.73

AMT <« AMT level 1.0° 0.90

Alignment facilitation < Facilitation 1.0° 090

MAIS strategic alignment < Strategic alignment 10 0.76

Scope < Information 10" 0.29

Timeliness < Information 119 1.26 0.20 0.16

Mea;‘;fg‘ent Integration < Information 6.19 169 009 0.79
Quality & dependability of supply < Performance  1.0° 0.76

Cost reduction < Performance 1.08 7.09 0.00 0.74

Increased flexibility <— Performance 1.02 797 0.00 0.86

ROA <« Performance 828 2.51 0.01 0.27

ROS <« Performance 5.23 201 0.03 0.22

Note) * : Regression weight was set in 1
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alignment can lead to improved performance. As
it were, we indirectly analyze the relationships
between AMT, facilitation and strategic align—
ment to attain a high performance.

Van de Ven and Drazin [45] outlined three ap-
proaches to analyze data based on alternative
definitions of fit. They include: Selection, inter-
action and systems. Researchers have been crit-
ical of the selection and interaction approaches,
arguing that they only provide partial depictions
of relationships between variables of interest and
fail t6 consider the fit of the whole system. The
systems approach takes a holistic view of fit by
considering the internal consistency among mul-
tiple variables. In this study, a systems approach
is employed because there are various combina—
tions of the level of AMT, facilitation and the de-
gree of strategic alignment to enhance or de-
crease organizational performance.

Van de Ven and Drazin emphasized that there
is no dominant method for operationalizing the
systems approach. However, in recent years, a
range of cluster analysis methods has emerged
to offer a more sophisticated means of determin-
ing the way in which variables combine. In the
current study, cluster analysis provides the clus-
ters of companies that are similar in levels of
AMT, conditions of facilitation and degree of
strategic alignment. In the cluster analysis, this
study used the hierarchical agglomerative meth-
od for forming the clusters because it generates

non-overlapping clusters and has been the domi-

nant method [2). As the sorting or linkage rules,
Ward’s method was chosen since this technique
optimizes the minimum variance within clusters
[18]. We also used the squared Euclidean dis-
tance as the proximity measure.

Based on the values of the level of AMT, facil-
itation and the degree of MAIS strategic align-
ment, cluster analysis was performed to produce
clusters of organizations. Additionally, the aver-
age organizational performance was calculated
for each cluster. A critical issue in cluster analy-
sis is to determine the optimal number of clusters.
While there are formal decision rules to guide
this process, heuristics are commonly used. A
formal approach to determining the most appro-
priate number of clusters is to examine the dis—
tance coefficient.

The distance coefficient is shown in <Table
6>. The points at which the distance coefficient
suddenly jumps indicate suitable stages in the
clustering sequence for analysis [2]. In <Table
6>, the distance coefficient increases greatly at
two points - between the sixth and seventh clus-
ters and between the fourth and fifth clusters.
This implies that the five—cluster and seven-
cluster solutions may be appropriate points for
analysis. However, the seven—cluster solution is
a little large in terms of the number of clusters.
The five-cluster result provides sufficient data
to examine the variations in performance, which
were caused by the various combinations of the

AMT level, facilitation and strategic alignment.

{Table 6y Distance coefficient (Agglomeration schedule using Ward method)

Stage 98 9 100 101 102 103 104 105 106

Coefficient 5.6 572 64.3 713 90.8 1183 1542 250.1 376.3

Increasing rate - 13.0% 124 20.2 174 302 30.3 62.1 504
No. of cluster 9 8 7 6 5 4 3 2 1




Therefore, the five-cluster solution was used in
the analysis.

The mean ranks of variables within each clus-
ter are presented in <Table 7>, along with
Kruskal-Wallis test results (x* values) for each
clustering variable. The x* values show that
statistical differences exist for individual varia-
bles across clusters. However, they do not pro-
vide evidence that significant differences exist
between clusters. In the case of C3, the level of
AMT is the highest (i.e. ranked first), and both
the score of facilitation and the value of strategic
alignment are also high (i.e. ranked first). Thus,
C3 is solid in terms of organizational perfor—-
mance. By contrast, in C5, though the level of
AMT is relatively high (i.e. ranked second), the
value of facilitation and the degree of strategic
alignment are lower (i.e. ranked fourth).

In terms of facilitation, the difference between
C3 and C5 was examined using the Mann-
Whitney test and found to be significant at the
1% level. In terms of the degree of strategic
alignment, the difference between C3 and C5 was
also significant (i.e. the difference was examined

using the Mann-Whitney test). As a result, the

{Table 7> Mean ranks
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organizational performance of C5 seems to
decrease. In terms of organizational performance,
the differences between C3 and C5 were exam-
ined using the Mann-Whitney test and found to
be significant at the 1% and 5% level. These re-
sults are presented in <Table 8>. These results
confirm the fact that at a high level of AMT, a
high degree of MAIS strategic alignment along
with well-coordinated facilitation can increase
the firm's performance. Hence, to achieve in-
creased performance, high levels of AMT must
lead to well-arranged facilitation as well as high
degree of MAIS strategic alignment.

In the case of Cl, the level of AMT is very
low compared with the scores of facilitation and
strategic alignment. The difference between
AMT level for Cl and C4 was examined using
the Mann-Whitney test and found to be sig-
nificant at the 10% level. However, the rankings
of strategic alignment and facilitation are consid-
erably higher. In terms of strategic alignment
and facilitation, the differences between C1 and
C4 were significant at the 196 level. Because of
the misfit among AMT level, degree of strategic

alignment and facilitation, the organizational

of variables within clusters

Clusters
faﬁgérlzls Cl C2 3 4 655)

(n=27) (n=21) (n=18) (n=24) (n=17) X’
Level of AMT 175(5) 46.9(3) 67.9(1) 289(4) 62.7(2) 5.8
MAIS strategic alignment 440(2) 435(3) 52.3(1) 9.2(5) 12.5(4) 3H5
Facilitation 38.3(3) 483(2) 59.2(1) 8.9(5) 125(4) 419
Quality & dependability of supply 356(3) 46.8(2) 56.1(1) 11.3(5) 23.8(4) 289
Cost reduction 34.2(3) 45.3(2) 61.3(1) 18.7(4) 16.7(5) 286
Increased flexibility 32.3(3) 455(2) 59.5(1) 17.8(5) 19.4(4) 210°
ROA 38.2(2) 37.0(3) 41.2(1) 37.0(3) 27.4(5) 18
ROS 40.9(2) 32.4(4) 41.0(1) 38.2(3) 278(5) 35

Note) The numbers in parentheses

are rankings of research variables across clusters. * : p < 0.01.
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{Table 8) Differences between clusters (Mann-Whitney test)

Cluster C3 C5 Cl 4 C2 C3
AMT level 1[8_] = 85.(1)6 2L2] = 15.(:)))CO 112J = 18.(%?
MAIS strategic alignment Z{] _ 0'037 38 =1 15:1 1[7j = 255%“3
Facilitation 28 = 3()_()‘“‘6 38 = 22_;3) 18 = ?85262
Quality & dependability of supply 2{1] - 36.633 38 - 37.(}9 1[(_5] = 27(?93
Cost reduction 28 = 23_537 ?ESJ = %59 18 = 265%4
Increased flexibility 2[‘3 = 27,0"’9 38 = 24.511)7 1[5J = 23(?3
ROA 2[?} = 39(%')1 2?} = 12.?)6 1% = 11.(1)9
ROS 2[4} = 3451"2 ZZJ = 16?)6 117J :,12.(%3

Note) Numbers are mean ranks.

performance of Cl is likely to be a little low.
From these results, it is concluded that under a
low level of AMT, if the degree of MAIS strate-
gic alignment is excessively high and the facili-
tation is very well-arranged, the performance of
a firm may decrease.

The AMT level of C2 is a little lower than that
of C3 (i.e. the difference was sighificant at the
5% level). In the degree of strategic alignment
and the facilitation, the scores of C2 are slightly
lower than those of C3 (i.e. the differences were

- significant at the 10% level). In C2, there is prop—
er match among AMT level, strategic alignment
and facilitation. Thus, the organizational per-
formance of C2 is moderately high (i.e. ranked
second). From these results, we can put forth the
following conclusion : according to the level of
AMT, a proper degree of strategic alignment and
proper conditions of facilitation must be attained
and maintained all together to achieve a high de-

gree of organizational performance.

2:p<00l °:p<005 “:p<OL

5. Conclusion and
Discussion

In investigating the impact of IS strategic
alignment on a firm's performance, contextual
Vériables, such as external environments and
AMT, which affect the degree of IS strategic
alignment, must be considered. If contextual var-
iables of a firm do not require high levels of IS
strategic alignment, a firm generally pursues de—
fensive strategies based on high efficiency and
cost effectiveness and thus, a high degree of IS
strategic alignment in the firm, which provides
opportunities of strategic IS applications, may be
a costly luxury. Therefore, it seems that when
contextual variables do not require high levels
of strategic alignment, a high degree of IS stra-
tegic alignment cannot be related with the im-
provement of organizational performance. Since
the whole IS of a firm are composed of various

types of sub-IS, the level of strategic alignment
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of the whole IS may reflect the mixed results of
the strategic alignment of many kinds of sub-IS.
Thus, some inconclusive results of prior studies
(e.g. [9,10]) may be caused by the consideration
of the whole IS strategic alignment.

This study focused on the strategic alighment
of such sub-IS as MAIS. Using structural equa-
tion modeling, this study examined causal rela-
tionships among AMT level, degree of MAIS
strategic alignment, alignment facilitation, in-
formation characteristics of MAIS, and organ-
izational performance. The results showed that
there is no significant causal relationship be-
tween AMT level and MAIS strategic alignment.
However, through cluster analysis, we confirmed
the fact that at a high level of AMT, a high de-
gree of MAIS strategic alignment along with
well-coordinated facilitation can increase the
firm's performance. In addition, we found that
the level of AMT has a significant and positive
impact on alignment facilitation. A significant
causal relationship between alignment facili-
tation and MAIS strategic alignment was also
found. Hence, to achieve increased performance,
high levels of AMT must lead to well~arranged
facilitation as well as high degree of MAIS stra-
tegic alignment. From these results, we can sug-
gest that under high levels of AMT, well-coordi-
nated alignment facilitations are required and,
consequently, they contribute to the increase of
the degree of MAIS strategic alignment.

According to the results of this study, it is
concluded that under high degrees of MAIS stra-
tegic alignment, MAIS must provide broad-
scope and integrated types of information. These
types of information are required to support the
formulation and implementation of business
strategy and the realization of strategic goals.

The causal relationships between MAIS strate~
gic alignment and organizational performance
were significant and positive. Thus, it is sug-
gested that under high levels of AMT, a high de-
gree of MAIS strategic alignment positively con-
tributes to the improvement of production per—
formance.

Manufacturing firms usually employ high lev~
els of AMT to achieve strategic goals, such as
cost reduction, high quality, economies of scope
and customer satisfaction. These strategic goals
are also reflected in business strategies : Cost
leadership strategy, and product and market dif-
ferentiation strategy. Thus, a high level of AMT
can be considered as a means to support and
stimulate the implementation of business strate~
gies. Since MAIS can encourage the achievement
of strategic goals through AMT, the design of
MAIS must be aligned with business strategies.
There are many design elements of MAIS into
which business strategic objectives must be
incorporated. They are comprised of overhead
allocation, performance measure, investment ap~
praisal, costing and others. Performance evalua~
tion systems, which are designed to monitor how
strategies are implemented, can contribute to the
achievement of organizational goals. Traditional
investment appraisal may impede the adoption of
AMT by emphasizing short-term profitability
and using excessively high hurdle rates. Therefore,
the investment in AMT must be justified from
a strategic perspective. Even product costing
may be used to implement competitive strate~
gies. To focus employees’ attention on the fac-
tors managers deem most critical to success, an
incorrect and biased costing system may be in—
tentionally created.

The strategic application of a specific sub-IS
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is likely to influence positively the improvement
of particular performance of a firm [47]. Since the
important role of MAIS is to provide information
for the control and evaluation of production ac-
tivities, high levels of MAIS strategic alignment
can lead to the improvement of production per-

formance and consequently, high financial per-

formance. The indirect relationship between
MAIS strategic alignment and organizational fi-
nancial performance, such as ROA and ROS, can
be confirmed with the results of partial correla-
tion analysis.

The partial correlation coefficients between
MAIS strategic alignment and financial perform-
ance after controlling production performance are
0.13 (p=0.18) in ROA and 0.15 (p = 0.13) for ROS,
respectively. These results can be compared with
the initial zero-order correlations of 0.22 (p=
0.04) in ROA and 0.21 (p=0.04) for ROS. The
positive relationship between MAIS strategic
alignment and financial performance becomes
non-significant when production performance is
controlled. However, the significant positive re-
lationship between MAIS strategic alignment
and production performance exists as before af-
ter controlling financial performance. Partial cor-
relation coefficients are 0.32 (p =0.01) in quality
and dependability of supply, 0.25 (p=0.01) in cost
reduction and 0.35 (p = 0.01) for increased flexi-
bility.

The limitations of the current research and di-
rections of future research efforts include : This
study only considered the level of AMT as con-
tingency variable that affects MAIS strategic
alignment. There are many other contextual var-
iables, such as environment and organizational
culture, which may influence the degree of IS

strategic alignment. In future research, various

contingency variables have to be included simul-
taneously to determine the key contingency vari-
able that explains the variations in the degree of
IS strategic alignment.

In measuring the level of AMT, we used the
sevén-stage model. The seven—stage model can
be considered as an objective measurement.
However, if the seven-stage model is the sub-
jective measure of AMT level, its scale is near
to ordinal scale, and thus, it cannot be utilized
in parametric analyses techniques. Although, in
prior studies, the seven-stage model has been
used in parametric analyses techniques, there is
a problem in the use of the seven-stage model.
It is the limitation of our research to utilize the
seven-stage model. In future study, objective
measurement to measure AMT level must be
developed.

The dimensions of organizational performance,
which are influenced by sub-IS strategic align-
ment, may differ according to the type of sub-IS
that is aligned with the business strategy.
Therefore, in investigating the impact of sub-IS
strategic alignment, various types of sub-IS
must be empirically examined while considering
the relevant performance dimensions. If the pos-
itive effects of the strategic alignment of a par-
ticular sub-IS on specific performance di-
mensions can be proven, ways to improve spe-
cific dimensions of organizational performance
through the strategic alignment of IS can be

proposed.
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