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A B S T R A C T

Using structural equation modeling, this study empirically examined the causal relationships among the level of 
advanced manufacturing technology (AMT), facilitation of alignment, the degree of strategic alignment of manage-
ment accounting information systems (MAIS), and the improvement of production performance. The causal relation-
ships between MAIS strategic alignment and information characteristics of MAIS were also investigated. 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 relationships between MAIS strategic alignment and organizational performance were significant and 
positive. Thus, it is concluded that under high levels of AMT, high degrees of MAIS strategic alignment positively 
contribute to the improvement of a firm’s production performance.

Keywords: MAIS strategic alignment; Alignment facilitation; Information characteristics of MAIS; Production performance

Ⅰ. Introduction

Strategic alignment of information systems (IS) 

has become an important research topic. Thus, many 

studies (e.g., Alina and Daniel, 2013; King and Teo, 

1997; Wu, Straub, and Liang, 2015) have suggested 

definitions and types of IS strategic alignment and 

investigated its impact on performance. Das, Zahra, 

and Warkentin (1991) have suggested a framework 

that links strategic IS planning and business strategy, 
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and relates it to company performance. Alina and 

Daniel (2013) defined the strategic alignment of IS 

as a collaborative process among business strategy, 

business organization, and IS infrastructure and 

strategy. King and Teo (1997) proposed four types 

(i.e., degrees) of alignment: administrative, sequential, 

reciprocal, and full integration. They also empirically 

examined and demonstrated the positive effects of 

the degrees of alignment on organizational performance. 

Wu, Straub, and Liang (2015) defined IS strategic 

alignment as the fit between business strategy and 

IS strategy. They confirmed the positive impact of 

IS strategic alignment on business performance.

In investigating the effects of IS strategic alignment 

on performance, some prior studies did not consider 

contingency variables that may influence the strategic 
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alignment of IS. Rather, they focused on the alignment 

between IS strategy and business strategy without 

considering the causal factors of alignment. It is 

generally assumed that the advanced manufacturing 

technology (AMT) adopted by manufacturing firms 

requires a high level of strategic alignment of 

management accounting information systems (MAIS) 

(Banker, Bardhan, and Chen, 2008; Fullerton, Kennedy, 

and Widener, 2013). However, the causal relationships 

between AMT, strategic alignment of MAIS, and 

organizational performance have not been empirically 

examined.

In examining the impact of IS strategic alignment 

on organizational performance, previous research has 

considered the overall 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 overall IS are composed 

of many types of sub-IS. There exist wide differences 

in the actual degree of strategic alignment according 

to the type of sub-IS (Tallon, 2011). The level of 

strategic alignment of the overall IS seems to be 

the mixed results of the strategic alignment of various 

types of sub-IS. Accordingly, it may be more appropriate 

to investigate the impact of sub-IS strategic alignment 

on performance. In prior studies, the effects of sub-IS 

(i.e., MAIS) strategic alignment have never been 

examined.

In aligning IS with business strategy, there are 

many facilitating activities (i.e., alignment facilitation) 

(Preston and Karahanna, 2009). Thus, using structural 

equation modeling, the current study empirically 

investigated and analyzed the causal relationships 

between AMT, MAIS strategic alignment, facilitation 

of alignment, and organizational performance. The 

present study also examined and identified relevant 

information characteristics of MAIS when the level 

of MAIS strategic alignment is high. Hence, the results 

of this study can answer the following research 

questions: Is the degree of MAIS strategic alignment 

different according to the levels of AMT?; Under 

high levels of AMT, does a high degree of MAIS 

strategic alignment really lead to increased performance?; 

What are the roles of alignment facilitation when 

the level of AMT is high?; What are relevant information 

characteristics of MAIS when the degree of MAIS 

strategic alignment is high?

Ⅱ. Theoretical Underpinnings and 
Hypotheses

A. AMT and MAIS Strategic Alignment

AMT relates to the physical hardware of the 

manufacturing process and is defined as consisting 

of technological advancements in automation that 

is used in the production process (Wagner, Moll, 

and Newell, 2011). AMT allows an organization to 

obtain production systems with many forms of flexibility 

(Rao and Bargerstock, 2011). Because of these forms 

of flexibility, AMT brings various strategic benefits, 

such as quality improvement, economies of scope, 

and shortened lead and delivery times. AMT, which 

provides diverse tangible and intangible benefits, is 

regarded as the premiere competitive weapon to achieve 

manufacturing and business goals (Fullerton, Kennedy, 

and Widener, 2013). Since manufacturing capabilities 

are more central to determining the strategic position 

of a firm, the strategic importance of AMT is also 

enormous (Fullerton, Kennedy, and Widener, 2013). 

This strategic consequence requires the consideration 

of AMT as a key variable in the formulation and 

implementation of business strategy. The adoption 

and configuration 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 important roles of MAIS 

(Wagner, Moll, and Newell, 2011). MAIS collect, 

classify, summarize, and report information to managers 

to assist them in their control of production activities. 

Adopting only AMT does not guarantee higher production 

performance. According to the complementary theory, 

the successful implementation of AMT requires 

complementary MAIS (Milgrom and Roberts, 1995). 
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MAIS that are not matched with AMT are likely 

to cause poor production performance. The notion 

of complementarity implies that MAIS can interact 

with AMT to produce higher performance than would 

be achieved by AMT alone (Sim and Killough, 1998).

Sim and Killough (1998) developed a formal 

optimizing 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 exploits potential 

complementarities between them. They predict that 

profitable firms develop linkages 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 achieve complementary 

relationships among strategy, AMT, and MAIS are 

likely to encounter serious economic losses.

MAIS must be complementary to AMT to realize 

the strategic benefits of AMT and to attain higher 

production performance (Milgrom and Roberts, 1995; 

Sim and Killough, 1998). MAIS must fit with the 

strategically important position of AMT. Thus, MAIS 

should also be linked to the goals and strategies of 

business or manufacturing. To support and evaluate 

the achievement of the strategic advantages of AMT, 

the design and development strategy of MAIS must 

be aligned with the firm’s strategy set, such as business 

strategy, mission, and objectives. In conclusion, MAIS 

have to serve the implementation of AMT as well 

as business strategy. MAIS, which are designed in 

that way, can be used to encourage employees to behave 

in accordance with a firm’s business strategies.

For example, it has been argued that financial 

performance measures, which are one design element 

of MAIS, lack relevance to AMT in that they do not 

reflect and are inconsistent with the strategic factors 

of quality, flexibility, and dependability of supply. To 

support and evaluate realization of the strategic benefits 

of AMT, MAIS must provide non-financial performance 

information that reflects and is aligned with strategic 

goals (Gates and Germain, 2015; Honggowati, Aryani 

and Rahmawati, 2015). Bouwens and Abernethy 

(2000) empirically found that the production systems 

of customization, which is the strategic focus of a 

firm, affect the design of MAIS. The results of their 

study indicated that under high customization systems, 

MAIS must provide types of customer or market 

related broad scope and aggregated information, 

which also reflect the strategic orientation of a firm.

Banker, Bardhan, and Chen (2008) empirically 

showed that under high degrees of AMT, the use 

of activity-based costing more contributes to the 

improvement of plant performance than under low 

levels of AMT. Based on the complementarity theory, 

they suggested that activity-based costing is a 

strategically more suitable mechanism to control and 

monitor the implementation of AMT. Accordingly, 

a high level of AMT, which generally 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 business strategic planning may be also needed. 

Based upon these arguments, we can formulate as 

follows:

H1. The level of AMT adoption has a positive impact 

on the degree of MAIS strategic alignment.

B. MAIS Strategic Alignment and Alignment 
Facilitation 

To achieve the alignment of MAIS with business 

strategy, we can refer to means of IS strategic 

alignment. Cohen (2008), and Preston and Karahanna 

(2009) 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, they broadly suggested five 

important factors. They include educating upper 

managers, upper managers’ commitment to IS, business 

objectives for IS, IS manager involvement in strategic 

planning process, and educating IS management about 



Jong-min Choe

53

business goals. Chen (2010), and Wu, Straub, and Liang 

(2015) also empirically reported on the organizational 

policies and practices that contribute to the alignment. 

These comprise the firm’s experience with IS planning, 

clarity and consistency in strategic orientation, the 

interaction between business and IS managers, and 

the IS understanding of the business managers.

For the alignment of MAIS with business strategy, 

mechanisms composed of similar elements, which 

were suggested by Cohen (2008) and Preston and 

Karahanna (2009), are needed. Alignment with strategy 

is a collaborative process among business strategy, 

organization, and the components of MAIS (Alina 

and Daniel, 2013; Budiman and Wijaya, 2016). The 

participation of management accountants in the 

strategic planning process, the clarity of the business 

strategic orientation, the management accountants’ 

collective understanding of business goals, the education 

of management accountants about the business and 

manufacturing strategies, and so forth may be primary 

ways to attain alignment. These facilitating activities 

enhance and contribute to the alignment of MAIS 

with business strategy. The success of aligning MAIS 

with business strategy is dependent on the conditions 

of this facilitation (Cohen, 2008; Chen, 2010). Therefore, 

it seems that to attain successful MAIS strategic 

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 high 

degrees of MAIS strategic alignment. If the facilitation 

is poorly prepared, a strategic MAIS planning process 

may not proceed. Hence, conditions 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-coordinated facilitation may not be required. 

Based upon this reasoning, we can propose as follows:

H2. The level of AMT adoption positively influences 

alignment facilitation.

H3. Alignment facilitation has a positive impact 

on the degree of MAIS strategic alignment.

C. MAIS Strategic Alignment and 
Information Characteristics

In most IS design research (e.g., Choe, 2004; 

Tillema, 2005), three information dimensions (i.e., 

information scope, timeliness, and integration) are 

considered as the key design variables of IS. 

Narrow-scope information 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-financial, 

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 responsibility centers or functional 

areas. Information characteristics of MAIS that are 

aligned with business strategy can be inferred from 

the information characteristics of strategic IS.

Since business strategic planning is a highly 

uncertain and complex task, timely and aggregated 

types of information are required to support the 

strategic planning process (Jermias and Gani, 2004; 

Choe, 2016). Hence, to influence and support the 

formulation and implementation of a business strategy, 

MAIS must provide broad-scope, aggregated, and 

non-periodic types of information (Kober, Ng, and 

Paul, 2007). Tillema (2005) and Wiersma (2008) 

empirically confirmed the positive relationship between 

highly uncertain tasks and broad-scope, timely, and 

integrated types of information. Jorgensen and Messner 

(2010) also indicated that MAIS which are integrated 

with business strategy provide external, future-oriented, 

aggregated, and broad-focused types of information. 

Thus, 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. Based 

upon these arguments, we can propose that:

H4. The degree of MAIS strategic alignment positively 

influences the provision of broad scope, timely, 

and integrated types of information.
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D. Impact on Organizational Performance

Aligning IS with business strategy is a means that 

appropriately considers business objectives or 

strategies in strategic IS planning (Teubner, 2007; 

Chen, 2010). IS strategic alignment helps to ensure 

that the IS function supports organizational goals 

and activities at every level by identifying critical 

applications for development and ensuring that 

adequate resources are allocated to critical applications. 

Therefore, it is a way for a firm to secure competitive 

advantages from IS applications. Mithas and Rust 

(2016) also suggested that the fit between IS planning 

and business strategy creates synergy through the 

coordination of different functions, leading to competitive 

advantage and, ultimately, to superior performance.

Wu, Straub, and Liang (2015) empirically showed 

the positive effects of IS and strategy alignment on 

financial returns. Leidner, Lo, and Preston (2011), 

and Nianxin et al. (2012) empirically demonstrated 

that IS strategic alignment has a positive effect on 

market growth and innovation but a negative impact 

on company reputation. Cohen (2008) also confirmed 

that organizational performance is different according 

to the degree of IS strategic alignment. Sabherwal 

and Jeyaraj (2015) found a circular relationship between 

IS strategic alignment and IS success (i.e., business 

performance). They argued that aligning IS with 

business strategy improves organizational performance 

and, conversely, that increased performance contributes 

to achieving high degrees of IS strategic alignment. 

Accordingly, if MAIS planning is not coordinated 

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 assumed that the degree of MAIS 

strategic alignment also has a positive impact on 

organizational performance. Hence, we can suggest 

that:

H5. The degree of MAIS strategic alignment has a 

positive effect on organizational performance.

Ⅲ. Research Methods

A. Sampling and Data Collection

Data for this study were drawn from a survey 

of the current status of MAIS used in Korean 

manufacturing firms. 500 organizations were randomly 

selected from a population of approximately 1,000 

firms that are listed on the Korean stock market. 

In this study, interval random sampling technique 

was used. 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. A medium-sized firm usually 

means that its number of employees is between 300 

and 500. Large-sized firms imply that their number 

of employees is more than 500. Data were collected 

by a survey questionnaire administered to chief factory 

accountants. Only chief factory accountants were 

selected as respondents, since they understand both 

the degree of MAIS strategic alignment and the firm’s 

AMT level and performance.

In order to collect data, questionnaires were 

administered to the participating firms. We pre-tested 

our Korean questionnaires by asking three professionals 

in the information systems areas to assess its logical 

consistency, ease of understanding, and sequence of 

items, etc. Based on the collected comments, we made 

several minor modifications in the wording and 

readjusted the item sequence. For the validation of 

the questionnaires, a pilot study was also conducted 

with the accountants of four manufacturing firms. 

Through the pilot test, the instrument was refined 

again to improve respondents’ comprehension and 

to adapt the questions they found unclear.

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 to each 

respondent. A self-addressed stamped envelope was 

included with the questionnaire to ensure anonymous 

responses. A total of 131 responses were returned. 

However, five responses were excluded from the 

study because of incomplete data. Finally, 126 usable 
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No. of employees Below 300 300 - 500 500 – 1,000 1,000 - 5,000 5,000 - Total

No. of firms 35 19 30 29 13 126

Type of 

industry

Chemical 

industry

Machine 

industry

Auto-

mobile

Electronic 

industry
Textile Food

Paper

& pulp

Non-

metal

Metal

industry
Total

No. of firms 24 11 16 28 8 9 12 10 8 126

Table 1. Sample characteristics

data were collected yielding a response rate of 25%. 

The response rate was a little low. Thus, we tested 

that there exist any differences between the sample 

firms (126 firms) and the other non-sample firms 

(374 firms). The results of t-test and χ
2
 test showed 

that no significant differences exist in total assets 

(t=0.2, p=0.8), total sales (t=1.0, p=0.27), and the 

distribution of industrial types (χ
2
=4.2, p>0.2). The 

survey was conducted during a 4-month period 

between October 2015 and February 2016. Table 

1 summarizes the sample characteristics according 

to the industrial type of the firms.

To test non-response bias, the final sample was 

partitioned into two groups according to early and 

late responses. The non-response bias was then examined 

through a t-test. The results showed no significant 

differences between the two groups regarding the 

number of employees (t=0.83, p=0.4), AMT level 

(t=1.27, p=0.21), degrees of MAIS strategic alignment 

(t=-0.72, p=0.46), sales volume (t=1.22, p=0.22), and 

organizational age (t=-1.1, p=0.25).

B. Measurements

Since the level of AMT is closely related to the 

degree of automation, this study measured the degree 

of automation in the production systems to obtain 

the AMT measurement. Meredith and Hill (1987) 

suggested a four-stage model to assess the degree 

of automation. Based on Meredith and Hill's model, 

a seven-stage model was developed: partially automated 

stand-alone equipment, some automated stand-alone 

equipment, a greater amount of automated stand-alone 

equipment, low level of integration, high level of 

integration, linked islands, and full integration. Since 

low-automated manufacturing firms in Korea are very 

dissimilar in terms of the amount of stand-alone 

equipment employed (Korea Production Committee, 

2013), 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 

(i.e., the cells stage), the level of integration was 

divided into low and high (Meredith and Hill, 1987). 

Hence, the second step was also subdivided into two 

stages in accordance with the level of integration. 

With the seven-stage model, respondents were asked 

to select the stage that best corresponds with the 

state of automation in their manufacturing systems.

Degree of MAIS strategic alignment is defined 

as the degree of integration of MAIS planning with 

business strategic planning (Chen, 2010). King and 

Teo (1997) 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 measure the degree of MAIS 

strategic alignment. This study also measured the 

degree of fit between MAIS planning and business 

strategic planning with two questionnaire items to 

prove the external validity of the four-stage model. 

The two question items address 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. In a seven-point Likert-type scale, ‘1’ means 

very low degrees of fit or reflection, and ‘7’ implies 

very high degrees of fit or reflection.

Among various information characteristics, orientation, 

time horizon, frequency, focus, aggregation, financial/ 

non-financial, quantitative/qualitative, and periodic/ 

non-periodic were specifically selected. Orientation 
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determines whether data items report primarily internal 

or external facts. Time horizon defines whether data 

items are ex-post, reporting what has happened, or 

ex-ante, reporting what is expected to occur. Frequency 

represents 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 information is expressed in 

monetary terms. Quantitative 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, the actual 

information characteristics of MAIS were measured 

on a seven-point Likert-type scale.

In measuring facilitation of alignment, nine factors 

that enhance and contribute to alignment were considered 

(Cohen, 2008; Preston and Karahanna, 2009). These 

were: MAIS manager’s understanding of business 

strategy, MAIS manager education about business 

goals and objectives, MAIS manager involvement 

in business strategic planning, upper management’s 

understanding of MAIS strategy, upper management 

education about MAIS strategy, user participation 

in MAIS planning, upper management commitment 

to MAIS, ability of MAIS management 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.

Since MAIS strategic alignment contributes to the 

realization of the strategic advantages of AMT, this 

study measured the improvement in production 

performance through AMT and the financial performance 

using two variables: (1) return on assets (ROA) and 

(2) return on sales (ROS). Using the 19 questionnaire 

items developed by Agarwal (1997), the degrees of 

improvement in production performance were 

measured on a seven-point Likert-type scale that ranged 

from ‘Not improved, worse’ to ‘Highly improved.’ 

The 19 items comprise improvements in four dimensions, 

such as cost, quality, flexibility and dependability 

of supply, which are the core elements 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, delivery, production lead time, and customer 

requirements (four items for dependability of supply), 

product performance, product durability, specifications, 

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 statements for 2015, which were provided 

in the Korean annual reports of listed companies.

Ⅳ. Results

A. Reliability and Validity Test

The questionnaire items measuring research variables 

have been used in previous empirical studies. However, 

the construct validities of these items were questionable. 

Principal Factor (component) analysis with varimax 

rotation was used to determine if all items measuring 

a construct cluster together or not. To execute factor 

analysis, the number of samples must be four or five 

times of the question items used in the survey (Hair 

et al., 2005). In this study, 36 questionnaire items 

were utilized. When the number of samples is smaller 

than four or five times of the question items, separate 

joint factor analysis can be employed. 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 production performance, 

three factors with Eigen values greater than one were 

extracted, respectively. However, in terms of information 

characteristics, item 4 (time horizon) of factor 1 was 

confounded with the items of factor 2. Item 4 was 

removed and the factor analysis was repeated. In 
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Production

performance

Factor Alignment

facilitation

Factor

1 2 3 1 2 3 4

1 0.84 1 0.59

2 0.61 2 0.84

3 0.80 3 0.73

4 0.75 4 0.79

5 0.69 5 0.84

6 0.68 6 0.77

7 0.66 7 0.85

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 0.81

14 0.84 3 0.70

15 0.73 4 0.81

16 0.87 5 0.86

17 0.80 6 0.90

7 0.88

Eigen value 8.9 1.7 1.4 6.0 2.0 1.4 1.1

% of variance 52.3 10.2 8.4 38.5 12.5 9.0 6.6

* Factor loadings below 0.4 were not presented.

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

this second factor analysis, the items of each factor 

were not confounded with the items of the other 

factors. Factor 1 comprises quantitative/qualitative, 

financial/non-financial, and orientation. 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 requirements) 

were confounded with the items of factor 2. Thus, 

items 6 and 8 were removed. In the second analysis, 

no item was confounded. Factor 1 (delivery, product 

performance, product durability, specifications, design 

and engineering, product features, and quality) represents 

quality and dependability 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 of new product, 

product changeover, and R&D) shows increased flexibility. 

The results of our final factor analysis are presented 

in Table 2. From these results, it is confirmed that 

the construct validities of each variable are very high.

To prove the external validity of the four-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 (i.e., the fit 

between MAIS planning and business strategic planning) 

was 0.56 (p=0.00). Thus, it is concluded that the 

instrument for the degree of MAIS strategic alignment 

has external validity. A single scale for the research 

variable was created by averaging a respondent’s 

scores over the items measuring each variable. The Alpha 

coefficient, mean, and standard deviation for the 

research variables were calculated and are summarized 
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Figure 1. Structural Path Estimates

Variables Mean
Standard

deviation
Minimum Maximum Alpha

Level of AMT 3.5 1.7 1.0 7.0 -

MAIS strategic alignment 2.3 0.8 1.0 4.0 -

Information scope 2.7 0.9 1.0 5.0 0.78

Information timeliness 3.1 1.2 1.0 7.0 0.79

Information integration 4.5 1.3 1.0 7.0 0.86

Alignment facilitation 4.6 1.1 1.0 6.3 0.93

Quality and dependability of supply 5.2 0.8 3.2 7.0 0.92

Cost reduction 5.1 0.9 2.6 7.0 0.91

Increased flexibility 4.8 0.7 2.4 6.8 0.88

Return on assets (ROA, %) 19.5 18.8 -25.0 58.8 -

Return on sales (ROS, %) 18.5 14.4 -21.8 66.9 -

Table 3. Summary statistics of research variables

in Table 3.

B. Analysis of Causal Relationships

This study employed a structural equation modeling 

technique to analyze causal relationships among 

research variables. AMOS 11.0 was utilized as the 

analytical tool to estimate the measurement and 

theoretical models. As theorized, distinct causal paths 

from AMT level, alignment facilitation and MAIS 

strategic alignment predict alternative outcomes with 

respect to both organizational performance and 

information characteristics. Figure 1 displays both 

the theoretical model corresponding to the hypotheses 

and the measurement model. Figure 1 also presents 

individual structural path estimates.

The observed χ
2
 for the theoretical model was 

149.83 (df=53, p=0.00). Although the significance 

(p-value) of χ
2
 indicates relatively poor fit between 

the model and the sample data, goodness of fit cannot 

be judged by χ
2
value alone. Since the p-value of 

χ
2
 is sensitive to sample size, the ratio of χ

2
 to degrees 

of freedom (χ
2
value/degrees of freedom) can be 



Jong-min Choe

59

Model Path flow

Regression weights Standardized

Estimate C.R.
p

value

regression

weights

Theoretical

model

Facilitation → AMT level 0.16 1.82 0.06 0.28

Strategic alignment → AMT level 0.02 0.74 0.40 0.06

Strategic alignment → Facilitation 0.51 7.95 0.00 0.79

Information → Strategic alignment 0.13 1.67 0.09 0.23

Performance → Strategic alignment 0.69 5.81 0.00 0.73

Measurement

model

AMT → AMT level 1.0* 0.90

Alignment facilitation → Facilitation 1.0* 0.90

MAIS strategic alignment → Strategic alignment 1.0* 0.76

Scope → Information 1.0* 0.29

Timeliness → Information 1.19 1.26 0.20 0.16

Integration → Information 6.19 1.69 0.09 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 7.97 0.00 0.86

ROA → Performance 8.28 2.51 0.01 0.27

ROS → Performance 5.23 2.07 0.03 0.22

*: Regression weight was set in 1

Table 4. Path coefficients of the theoretical and measurement models

employed as a fit index (Arbuckle and Wothke, 1999). 

A χ
2
 to degrees of freedom ratio in the range of 3 

to 1 indicates an acceptable fit between the theoretical 

model and the sample data. The ratio of χ
2
 to degrees 

of freedom was 2.8. Other indices of fit for the 

theoretical model are GFI= 0.87, AGFI= 0.82, NFI= 

0.78, IFI= 0.80, CFI= 0.89, and RMR= 0.07. Although 

GFI above 0.9 indicates a very good fit, GFI around 

0.8 also indicates an acceptable fit (Ping, 1993). 

Therefore, the theoretical model in Figure 1 is judged 

to provide a moderate fit for the observed co-variances.

Hypothesis 1 suggested that AMT level positively 

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. Hypothesis 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 alignment facilitation. Consistent with 

Hypothesis 3, the path predicting a relationship 

between alignment 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 contributes to the 

attainment of high degrees of MAIS strategic alignment.

Hypotheses 4 and 5 proposed direct effects of 

MAIS strategic alignment on information characteristics 

and organizational performance. Hypothesis 4, predicting 

a positive impact of MAIS strategic alignment on 

information characteristics, is supported by a corresponding 

path estimate of 0.23 (p<0.1). Thus, under high 

degrees of MAIS strategic alignment, broad-scope 

and integrated types of information must be provided. 

The path estimate representing Hypothesis 5 (0.73, 

p<0.00) is also consistent with the prediction suggesting 

that the degree of MAIS strategic alignment positively 

contributes to improvement of performance. Table 

4 shows these path estimates.
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Stage 118 119 120 121 122 123 124 125 126

Coefficient 50.6 57.2 64.3 77.3 90.8 118.3 154.2 250.1 376.3

Increasing rate - 13.0% 12.4 20.2 17.4 30.2 30.3 62.1 50.4

No. of cluster 9 8 7 6 5 4 3 2 1

Table 5. Distance coefficient (Agglomeration schedule using Ward method)

C. Fit among AMT, Facilitation, and 
Strategic Alignment

In structural equation modeling, the causal relationship 

between the level of AMT and MAIS strategic alignment 

was not confirmed. Thus, we examine the effects of 

the fit among AMT, facilitation, and strategic alignment 

on organizational performance. Through this examination, 

we can show that if the level of AMT is high, both well- 

arranged facilitation and a high degree of strategic 

alignment can lead to improved performance. As it 

were, we indirectly analyze the relationships between 

AMT, facilitation, and strategic alignment to attain 

high performance.

Van de Ven and Drazin (1985) outlined three approaches 

to analyze data based on alternative definitions of 

fit. They include: Selection, interaction, and systems. 

Researchers have been critical of the selection and 

interaction approaches, arguing that they only provide 

partial depictions of relationships between variables 

of interest. The systems approach takes a holistic 

view of fit by considering internal consistency among 

multiple variables. In this study, a systems approach 

is employed because there are various combinations 

of the level of AMT, facilitation, and the degree 

of strategic alignment to enhance or decrease 

organizational performance. In the current study, 

cluster analysis was adopted as the systems approach 

to fit analysis. Cluster analysis provides clusters 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 method for forming the clusters. As 

the sorting or linkage rules, Ward’s method was 

chosen. We also used the squared Euclidean distance 

as the proximity measure.

Based on the values of the level of AMT, facilitation, 

and the degree of MAIS strategic alignment, cluster 

analysis was performed to produce clusters of 

organizations. Additionally, the average organizational 

performance was calculated for each cluster. A critical 

issue in cluster analysis 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 

appropriate number of clusters is to examine the 

distance coefficient. The distance coefficient is shown 

in Table 5. The points at which the distance coefficient 

suddenly jumps indicate suitable stages in the clustering 

sequence for analysis. In Table 5, the distance coefficient 

increases greatly at two points - between the sixth 

and seventh clusters 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. Therefore, the five-cluster solution 

was used in the analysis.

The mean ranks of variables within each cluster 

are presented in Table 6, along with Kruskal-Wallis 

test results (χ
2
 values) for each clustering variable. 

The χ
2
 values show that statistical differences exist 

for individual variables across 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 performance. 

By contrast, in C5, although 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, 
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Clusters

Variables

Five clusters

C1 C2 C3 C4 C5

(n=31) (n=28) (n=21) (n=27) (n=19) χ
2

Level of AMT 17.5(5) 46.9(3) 67.9(1) 28.9(4) 62.7(2) 56.8 
a

MAIS strategic alignment 44.0(2) 43.5(3) 52.3(1) 9.2(5) 12.5(4) 35.5 
a

Facilitation 38.3(3) 48.8(2) 59.2(1) 8.9(5) 12.5(4) 41.9 
a

Quality & dependability of supply 35.6 (3) 46.8 (2) 56.1 (1) 11.3 (5) 23.8 (4) 28.9 
a

Cost reduction 34.2 (3) 45.3 (2) 61.3 (1) 18.7 (4) 16.7 (5) 28.6 
a

Increased flexibility 32.3 (3) 45.5 (2) 59.5 (1) 17.8 (5) 19.4 (4) 27.0 
a

ROA 38.2 (2) 37.0 (3) 41.2 (1) 37.0 (3) 27.4 (5) 1.8

ROS 40.9 (2) 32.4 (4) 41.0 (1) 38.2 (3) 27.8 (5) 3.5

* The numbers in parentheses are rankings of research variables across clusters. a: p≤0.01.

Table 6. Mean ranks of research variables within clusters

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 organizational 

performance of C5 seems to decrease. In terms of 

organizational performance, the differences between 

C3 and C5 were examined using the Mann-Whitney 

test and found to be significant at the 1% and 5% 

levels. These results confirm 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 increased 

performance, high levels of AMT must lead to 

well-arranged facilitation as well as a high degree 

of MAIS strategic alignment.

In the case of C1, the level of AMT is very low 

compared with the scores of facilitation and strategic 

alignment. The difference between AMT level for 

C1 and C4 was examined using the Mann-Whitney 

test and found to be significant at the 10% level. 

However, the rankings of strategic alignment and 

facilitation are considerably higher. In terms of 

strategic alignment and facilitation, the differences 

between C1 and C4 were significant at the 1% level. 

Because of the misfit among AMT level, degree of 

strategic alignment and facilitation, the organizational 

performance of C1 is likely to be a little low. From 

these results, it is likely that under a low level of 

AMT, if the degree of MAIS strategic alignment 

is excessively high and the facilitation is very 

well-arranged, then 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 significant 

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 are proper 

matches among AMT level, strategic alignment, and 

facilitation. Thus, the organizational performance 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, the proper degree of 

strategic alignment and proper conditions of facilitation 

must be attained and maintained together to achieve 

a high degree of organizational performance.

Ⅴ. Conclusion and Discussion

A. Research Conclusion

This study focused on the strategic alignment of 

such sub-IS as MAIS. Using structural equation 

modeling, this study examined the causal relationships 

among AMT level, degrees of MAIS strategic alignment, 
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alignment facilitation, information characteristics of 

MAIS, and organizational performance. The results 

showed that there is no significant causal relationship 

between AMT level and MAIS strategic alignment. 

However, through cluster analysis, we confirmed 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. In addition, we 

found that the level of AMT significantly and positively 

influences alignment facilitation. A significant causal 

relationship between alignment facilitation and MAIS 

strategic alignment was also found.

From these results, we can suggest that under high 

levels of AMT, well-coordinated alignment facilitation 

is required and, consequently, it contributes to the 

increase of the degree of MAIS strategic alignment. 

The relationships between MAIS strategic alignment 

and information characteristics of broad-scope and 

integration were found to be significant and positive. 

Hence, according to the results, it is concluded that 

under high degrees of MAIS strategic 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 relationship between MAIS strategic alignment 

and organizational performance was significant and 

positive. Thus, it is proposed that under high levels 

of AMT, a high degree of MAIS strategic alignment 

positively contributes to the improvement of production 

performance.

B. Practical Implications and Future 
Research Efforts

From the results of this study, we can suggest 

some practical implications. First, in adopting high 

levels of IS strategic alignment to improve a firm’s 

performance, contextual variables, such as external 

environments and AMT, which affect the degrees 

of IS strategic alignment, must be considered. If 

contextual variables of a firm do not require high 

levels of IS strategic alignment, a firm generally 

pursues defensive strategies based on high efficiency 

and cost effectiveness, and thus, a high degree of 

IS strategic alignment in the firm, which provides 

opportunities for strategic IS applications, may be 

a costly luxury. Second, under high degrees of AMT, 

complementary sets of MAIS strategic alignment, 

alignment facilitation, and information characteristics 

of MAIS have to be totally prepared. If one of these 

elements is not properly developed, this misfit impairs 

and reduces the synergistic effects of AMT and MAIS. 

Third, to develop the alignment facilitation of a firm, 

interactions, communications, and coordination between 

IS department and other departments must be frequently 

occurred. Shared understanding and recognition about 

strategic goals of a firm among employees of IS 

department and other departments are needed to 

construct a high degree of alignment facilitation. Finally, 

in manufacturing firms, to employ a high level of 

AMT is the strategic decision of a firm. Thus, the 

changes of MAIS according to the adoption of AMT 

have to be strategically planned and executed in advance.

This study only considered the level of AMT as 

a contingency variable that affects MAIS strategic 

alignment. There are many other contextual variables, 

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 simultaneously to determine the key 

contingency variable that explains the variations in 

the degree of IS strategic alignment. In measuring 

the level of AMT, we used the seven-stage model. 

The seven-stage model can be considered as an objective 

measurement. However, if the seven-stage model is 

the subjective 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 the 

AMT level must be developed.

The dimensions of organizational performance, 

which are influenced by sub-IS strategic alignment, 
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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 positive effects of the strategic alignment of 

a particular sub-IS on specific performance dimensions 

are proven, ways to improve specific dimensions of 

organizational performance through the strategic 

alignment of IS can be proposed. In future research, 

to empirically examine various types of MAIS 

information such as planning and control, and non- 

financial performance information that are required 

under high levels of AMT is also needed. Because 

of a little small sample size, in the results of this 

study, the power or significance level was not high. 

These are limitations of this study. Along with small 

sample size, the low response rate is also the limitation 

of this study.
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