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Abstract 

This paper investigates the end user computing acceptance (EUCA) as well as its influent factors. A survey was performed in Taiwan small and median enterprises. The research model that is based on Igbaria, et al. (1997), was adapted from technology acceptance model (TAM). Some intraorganizational and extraorganizational factors were proposed as the causal factors of end user computing perception. The results show high computer usage, but mostly for routine work. In addition, management support is the most influent and the only leading factor of end-user computing perception.
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1. Introduction


Small and medium enterprises (SMEs) used to be one of the major contributors to the economic miracle of Taiwan for the past decades. According to the government document released by the Small and Medium Enterprise Administration (MOEA) (http://www.moeasmea.gov.tw) for year 1999, there were over a million of small and medium enterprises, which were 97.7% of all Taiwanese enterprises. Those SMEs had more than seven million employers that were 78% of all workers in Taiwan.


However, while Taiwanese people started to cherish the risen living standard and loosen political control, the business environment degenerated gradually: the exchange rate of NT dollars to US dollars rose dramatically, the committed crimes got worse, land became extremely expensive, labor wages increased as well as the tension drawn from environment protest.


In order to survive or further to stay in the competition, SMEs had to upgrade their technical capabilities and improve their qualities in terms of manufacturing, marketing, and the product itself. In other words, they must redefine their niches to be able to compete either in the international market or domestic market. Most importantly, they had to bring profit into their companies.

It has been proven in researches (Cragg and King, 1993) that small businesses obtained better financial performance and higher service quality through applying computer. If SMEs can fully adopt the advantages of computer, their competitiveness should obtain great improvement. However, the limited finance and human resources, in addition to lack of information knowledge and technical capability, end users might be affected by such business nature of SME.

Because the business nature of SME tremendously differs from large company, the computer using capability of end users in SME is more limited in general. Rockart and Flannery (1983) used to define end users in six categories that distinguish the computing capability of end users from professional programmers to non-programming users. Within SME there are often no professional programmers in computer support personnel. For that reason end user computing in SME is that users choose applying computer to solve their job requests. They use available application software, such as spreadsheet, database package, or programming languages such as Microsoft Access. The definition excludes computer professionals since their computer use is mandatory.

The purpose of this paper is to investigate the computing acceptance of end users in Taiwan SME’s, and how the organizational factors influence their perception for the unique business nature. Besides, the instrument of IZCC was examined as a general measure of EUCA in order to determine whether their proposed theoretical model can be replicated in Taiwan. We utilized this instrument in a field setting and assessed its validity and reliability. 

The rest of this paper is organized as follows. In Section 2, the research model and how the survey was performed are briefly described. Section 3 contains the data analysis and result discussion. Finally, Section 4 is the conclusion.

2. Theoretical Model and Research Method

EUCA is one of the most widely researched topics in the information field. For instance, IZCC investigated those issues for the end users in the small firms of New Zealand based on TAM (technology acceptance model). Davis (1989) adapted TRA (Theory of Reasoned Action), which is a theory to explain what composes a behavior intention of an individual. It presumed that an individual’s behavior intention is resulted from his/her behavior attitudes and subjective norms. The model is for general behavior intention so that the empirical studies for different academic disciplines would require different equipments. Davis (1989) reformed the TRA and developed another theoretical model, TAM, especially tailored for information systems. The behavior attitudes and subjective norms are replaced by the perception of ease of use (PEOU) and perception of usefulness (PU) for an individual intending to use the information system. TAM has been proved for its validity and can satisfactorily explain the end users’ system usage. 

IZCC further assumed the antecedences of the end user’s perception are intraorganizational factors and extraorganizational factors. The intraorganizational factors consist of internal computing support (ICS), internal computing training (ICT), and management support (MS). The extraorganizational factors contain external computing support (ECS), external computing training (ECT). IZCC obtained 358 valid responses from a survey of small firms in New Zealand during 1994. Figure 1 shows the diagram of the structural equation model of their empirical results.

It shows that not all presumed organizational factors directly affect end users’ attitudes. According to Figure 1, both MS and ECS directly affect PEOU and PU at the same time. ICT only makes end users think the usefulness of information system; however, ECT makes them feel easy to use computer. On the other hand, the effects of ECS toward PEOU and PU are not significant at all. It is not a big surprise for the small firms, because of insufficient resources referring to their business nature.

We adopted the model presumed by Igbaria, et al. (1997, will be abbreviated as IZCC later in the paper) and performed a survey investigation to analyze what really forms end users perception and usage of computer systems. Based on the theoretical model provided by IZCC, we investigated end users in Taiwan SMEs for their computer usage and associated influent factors. We also adopted the hypotheses stated in IZCC (1997).


We adopted the questions developed by IZCC. The content validity, construct validity and reliability were sufficiently discussed in the paper (IZCC, 1997). To obtain the empirical results in Taiwan, those questions were translated to Chinese. The translated draft was tested by several graduate students in the MIS department of National Sun, Yat-sen University. Some corrections were made to make the questions more brief and precise.  


Since the low response rate is a serious problem for the mail survey, data were collected through interview to ensure the response rate and the valid end user. Accordingly, respondents were asked to answer each of the statements by considering all computer-based information systems and applications they currently using in their jobs. The interviewers were undergraduate students in the MIS department, National Sun Yat-sen University. Before they headed for the field, every interviewer was requested to attend a training section. They were instructed the purpose of this study, the conceptual model introduction, and the interview guidelines. Target firms were randomly selected from northern, central, and southern Taiwan. In the beginning of every interview, they have to confirm the qualification of the company; that is, the capital amount must be between one million to eighty million NT dollars (according to the 1995 Revised Recognition Standard of Small and Medium Business). Each interviewer was required to hand in a brief report about the most significant experience during their interview. The purpose is for the authors to improve the preparation for the future studies.

3. Data Analysis and Discussion


In this section, the descriptive statistical results are presented. Then, the validity and reliability of the translated questionnaire are analyzed through exploratory factor analysis (EFA) and Cronbach’s (, respectively. The third part is about the result of SEM computed by LISREL.

The Descriptive Statistics


There were 201 respondents accepted the interview. Six of them with incomplete answers were dropped. It left 195 valid responses for statistical analysis. Table 1 lists company demographics. About two-thirds of respondents are working in service sector. According to Table 1, it seems respondents were from different sizes of firms because there were certain numbers of companies from each categories of capital amount and employee. 

Table 1. Characteristics of the Sample Organizations

	
	Frequency
	%

	Sector
	
	

	    Extractive
	4
	2%`

	    Manufacturing
	67
	34%

	    Service
	125
	64%

	No. of Employees
	
	

	    ~10
	101
	52%

	    11~20
	43
	22%

	    21~50
	28
	14%

	    51~200
	24
	12%

	Capital Amount
	
	

	    1~5
	69
	35%

	    5~10
	44
	22%

	    10~20
	35
	18%

	    20~80
	48
	25%

	*Extractive: Mining and farming



Table 2 lists sample means of the thirty-four variables. The mean values for those organizational related variables, such as ICS’s, ICT’s, ECS’s and ECT’s, are lower than three. Accordingly, most of the respondents did not think that they had been provided enough computing support and training either from inside or outside of the companies. On the other hand, mean values of variables associated with MS are around four. It indicated the agreement of management support from the respondents and managers were considered as being supportive.


In addition, those end users perceived the computer very useful that all four indicators of PU have mean values above four. The other perception construct PEOU has indicators with mean values a little below four. The respondents agreed that the computer is not difficult to use, and they had higher agreement on the perception of usefulness. 

Table 2. Mean of each variable

	
	Var1.
	Var2.
	Var3.
	Var4.
	Var5.
	Var6.

	ICS
	2.26
	2.34
	2.21
	2.23
	
	

	ICT
	2.21
	2.04
	2.23
	2.15
	
	

	MS
	3.92
	4.05
	3.78
	4.05
	3.58
	3.50

	ECS
	2.64
	2.37
	2.68
	2.24
	
	

	ECT
	2.67
	2.68
	2.35
	2.41
	
	

	PEOU
	3.83
	3.82
	3.75
	3.77
	
	

	PU
	4.06
	4.18
	4.35
	4.32
	
	

	SU
	5.46
	4.94
	3.57
	2.85
	
	



Table 3 lists job tasks (SU3) that the respondents most often use computer to accomplish as well as most often used software. The highest job task request is the data retrieval and/or storage, then are reports, letters and electronic communication. For the computer software (SU4), the order is word processors, spreadsheets, application package, and e-mail. Both results of SU3 and SU4 concurrently indicate the majority of end users using computer to handle routine jobs such as data maintenance or paper work; therefore, the word processor and spreadsheet become the most frequently adopted software. It implies that end users in Taiwan SMEs do not apply computer for further advanced functions which can be business analyzing, planning, decision making, and so on. They also hardly use professional software for specific purpose, such as statistical analysis or programming languages.

Table 3. Computer usage for the mast happened job tasks and computer software

	
	%

	Job Task
	

	    Data Storage/retrieval
	80%

	    Producing Report
	70%

	    Letters and Memos
	54%

	Electronic communication with others
	37%

	Computer Software
	

	    Word Processing
	78%

	    Spreadsheets
	64%

	    Application package
	39%

	    Electronic mail
	31%


EFA, Validity and Reliability


The measurement model was first tested by EFA. The purpose was to explore possible latent variables, which were believed to result in the variables. It can generate valuable underlying patterns in the data. We have run EFA for all thirty-four indicators. The maximum likelihood is set as extraction method and varimax as rotation method. There were eight factors with eigenvalues greater than 1. Those variables with rotated factor loadings greater than 0.4 were assigned to that specific factor. Table 4 shows the EFA results which were consistent with the measurement presumption of IZCC that variables and their associated constructs are stable. Although the two indicators of SU, computer work tasks and software items, have factor loadings slightly below 0.4, all four indicators of SU still have the largest factor loadings toward the construct. Therefore, the construct validity of the translated questionnaire was satisfactory.


Table 4 also lists Cronbach’s (. All the constructs except SU have reliability values greater than .87 that is considered high enough (Nully, 1969) to conclude that the instrument had good internal consistency. Though the reliability of SU is 0.67, it is still in the range of acceptable.  

Table 4. Factor loadings and construct reliability

	
	1
	2
	3
	4
	5
	6
	Eigenvalue
	Cronbach’

S α
	Average Variance Extracted/Explained

	ICS
	.833
	.862
	.663
	.689
	
	
	2.920
	.93
	.82

	ICT
	.777
	.769
	.836
	.484
	
	
	2.842
	.91
	.80

	MS
	.635
	.564
	.666
	.669
	.923
	.908
	3.884
	.92
	.73

	ECS
	.775
	.874
	.685
	.575
	
	
	.2.689
	.88
	.73

	ECT
	.882
	.797
	.896
	.495
	
	
	2.803
	.87
	.73

	PEOU
	.777
	.769
	.811
	.879
	
	
	2.768
	.89
	.76

	PU
	.652
	.734
	.858
	.812
	
	
	2.705
	.87
	.73

	SU
	.708
	.662
	.360
	.382
	
	
	1.821
	.67
	.78


CFA, Test of Structural Equation Model


EFA proved the association between the measurable variables and latent constructs. The next step is to test whether the empirical data confirm to the presumed model. The conceptual model can be constructed as the following structural equation model (Bollen, 1989), 
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In Equation (1), 
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( = ((ICS, (ICT, (MS, (ECS, (ECT) is the vector of five exogenous variables that are the organizational factors proposed by IZCC as the causal constructs for end-user’s computing acceptance. Except for (MS that consists of six observed variables (x9, . . . , x14), each of the other four exogenous variables is measured by four indicators.  


The CFA was computed by the software LISREL 8.3. Path coefficients and model fitness measures are listed in Table 4 and Table 5, respectively. The path coefficients contain three categories: direct effects, indirect effects, and total effects. The direct effect can be interpreted as the regression coefficient from a left variable (independent variable) to a direct linked right variable (dependent variable). The indirect effect involves at least one intervening variable (or mediator variable) that transmit some effects of prior variables onto subsequent variables. Total effects are the sum of all the direct and indirect effects of one variable on another (Kline, 1989, p 120)
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 (Eq 1) are all statistically significant, but only a few are significant for those in 
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 (Eq 1). As shown in Table 4, PEOU has a significant direct effect to PU but the direct effect toward SU is insignificant. PU has significant direct effect to SU. The results are consistent with the empirical study in Davis (1989).


IZCC proposed that the organizational factors are the causal constructs to influent both PEOU and PU. However, our empirical results showed that only management support has significant direct effect toward PU (
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 = 0.44). 

Table 5. Prediction of Endogenous Construct

	
	PEOU
	
	PU
	
	
	SU
	

	
	
	Direct
	Indirect
	Total
	Direct
	Indirect
	Total

	ICS
	-.04
	.13
	-.01
	.12
	
	.03
	.03

	ICT
	.02
	-.11
	.00
	-.11
	
	-.03
	-.03

	MS
	.15
	.44*
	.04
	.48*
	
	.16*
	.16*

	ECS
	.06
	-.06
	.02
	-.04
	
	-.01
	-.01

	ECT
	.08
	-.01
	.02
	.01
	
	.01
	.01

	PEOU
	
	.28*
	
	.28*
	.12
	.08*
	.20*

	PU
	
	
	
	
	.30*
	
	.30*



Goodness of Model Fit


LISREL (Jöreskog and Sörbom) provides two categories of indices to test the model fitness, the assessment of the absolute fit and the comparative fit of the model (Kelloway, 1998). Test of absolute model fit (or called overall model fit measures, Bollen, 1989) assesses the ability of the presumed model to produce the actual correlation/covariance matrix. The fit indices include Chi-square test, RMR (Root Mean Squared Residuals), RMSEA (Root Mean Squared Error of Approximation), GFI (Goodness of Fit) and AGFI (Adjusted Goodness of Fit). The assessment of comparative fit, which separates into two parts(the comparative fit and the parsimonious fit, compares the presumed model with two or more other competing models to assess which produce better model fit referring to the given data. The comparative fit indices are NFI (Normed Fit Index), NNFI (Non-Normed Fit Index), IFI (Incremental Fit Index), CFI (Comparative Fit Index), RFI (Relative Fit Index), and ECVI (Expected Comparative Fit Index). In addition, the parsimonious fit indices refer to PNFI (Parsimonious Normed Fit Index), PGFI (Parsimonious Goodness of Fit), AIC (Akaike Information Criterion), and CAIC (Consistent Akaike Information Criterion). The values of fitness indices computed for the empirical data for three nested models are listed in Table 5. 


The three nested models(model A, model B and model C, are IZCC model and two modified IZCC models, respectively. Model B is the suggested model structure after IZCC’s empirical analysis. Model C presumed only one exogenous variable MS as showed in Figure 2. Actually, three nested models turned out the same results that except MS, other exogenous variables are insignificant. In addition, most indices of goodness-of-fit are similar as listed in Table 6. The slight differences of Chi-square values and RMR make model A and model B to gain more favor for the evaluation of absolute fit. For the second part, comparative fit, model B and model C seem more superior. The third part is the parsimonious fit that index values of model C are more close to the given criteria. Nevertheless, model C assumes the least parameters for the structural equation model among three models. It is not surprised that model C is more favored.    

Table 6. Model Evaluation Measures of Overall Fit

	
	A

(df = 504) 
	B

(df = 508)
	C

(df = 513)
	Approximate Boundary as a good fit

	Absolute Fit
	

	(2
	1096.64
	1095.32
	1105.07
	

	RMR
	.10
	.11
	.11
	Close to 0, e.g. RMR < .05

	RMSEA
	.078
	.077
	.077
	Close to 0, e.g. RMSEA < .1

	GFI
	.75
	.75
	.75
	GFI ( (0, 1), close to 1 is better

	AGFI
	.71
	.71
	.71
	AGFI ( (0, 1), close to 1 is better

	Comparative Fit
	

	NFI
	.79
	.79
	.79
	 Close to 1, e.g. NFI > .9

	NNFI
	.85
	.86
	.86
	Close to 1, e.g. NNFI > .9

	IFI
	.87
	.87
	.87
	IFI ( (0, 1), close to 1

	CFI
	.87
	.87
	.87
	Close to 1, e.g. CFI > .9

	RFI
	.76
	.77
	.77
	Close to 1, e.g. RFI > .9

	ECVI
	6.59
	6.54
	6.54
	ECVI > 0, the smaller the better 

	Parsimonious Fit
	

	PNFI
	.71
	.71
	.72
	PNFI ( (0, 1), close to 1 is better

	PGFI
	.64
	.64
	.65
	PGFI ( (0, 1), close to 1 is better

	AIC
	1278.64
	1269.32
	1269.07
	Smaller is better

	CAIC
	1667.48
	1641.07
	1619.45
	Smaller is better


Model A: The original model proposed by IZCC

Model B: The modified model concluded after the survey study of IZCC

Model C: The modified IZCC model referring to the survey data obtained from the end-users of small and median enterprises in Taiwan

4. Discussion and Managerial Implication

Scarborough and Zimmerer (2000) stated that the introduction of any new technology proceeds gradually through a series of three stages: substitution, adaptation, and revolution. In the first stage, i.e., substitution, people use computers to replace existing tools to perform the same tasks faster and better. Computers are applying for mundane work such as accounting, record keeping, and cash management and make them being much less tedious than before. In stage 2, adaptation, people discover that computers give them the ability to do new things they didn't do before. Stage 3 involves using computers to create major shifts not only in the way things are done but also in things to be done. Entrepreneurs start to consider the revolutionary impact from computer technology and rebuild entire work process.

Table 3 indicated that most of the respondents use computers to handle data, producing reports, write letters and memos and process e-mails. In addition, the most often used software packages include word processing, spreadsheets, e-mails and related application packages. With the variable means listed in Table 2, respondents thought that both computing training and support from inside and outside of the organization are not sufficient. Referring to the three-stage of computer adoption, SME in Taiwan is still in the first stage. That is, utilizing computer technology to replace the tedious manual work. 

Figure 2 indicated the empirical results moderate support for the IZCC’s results. The results showed that MS is the only external factor that influences PEOU. For the constructs of PEOU, PU and SU, the significantly direct effects happen at PEOU to PU and PU to SU. These demonstrate the absolute influence of managers or executives in TSME toward the end user employees. These results showed that the computer adoption in the TSMEs is still in the substitution stage. Most of the TSMEs owners consider the computer as an efficient tool to replace human resources and to save cost. Actually, very few SMEs in this study employ internal computer specialists. Thus, it may be the case that a lack of resources makes it impossible for TSMEs to establish internal information center, not even to retain quality computer specialists or to acquire sufficient external computer support and training. 

In the last decade, information industry is one of the fast growing industries in Taiwan. The salary for the computer professionals is skyrocketing. It turns out very few SMEs owners are willing to compete for computer professionals. Even though they may have employees specified to work on computer systems, the service quality might still be limited. Thus, users without adequate computer knowledge may actually believe that the system is too hard to use.

5. Conclusions


This study adopted the conceptual model and questionnaire provided by Igbaria, et al. (1997) to investigate end user computing perception as well as the acceptance factors for the small and medium enterprises in Taiwan. The results showed that the management support is the most important and the only factor to influence EUC. Moreover, the results shown that PEOU directly affecting PU and PU directly affecting SU, imply that the managerial authority is the essential factor to influence end-users. In addition, end users in Taiwan SME’s are inferred being more utility-orientated because PU is the only direct cause of SU. In summary, using IZCC’s instrument as a measure of end user computing acceptance can be particularly beneficial to information system managers to assess computer system across departments, users, and applications to gain an overall view of system success.
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Figure 1. The empirical results of IZCC, 1997
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Figure 2. The empirical results of this study





.44








5
1

_1029240269.unknown

_1029759570.unknown

_1031411303.unknown

_1031411550.unknown

_1031411566.unknown

_1031411285.unknown

_1029759533.unknown

_1029759550.unknown

_1029759422.unknown

_1029759502.unknown

_1029759364.unknown

_1029759389.unknown

_1029759158.unknown

_1029242893.unknown

_1029240229.unknown

_1029240251.unknown

_1029240159.unknown

