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Abstract

Fresh food is approaching a professional food value orientation. Taiwanese people have become increasingly
concerned with nutrition when eating out, and have begun to consider the nutrients and calories in box lunches,
in addition to price and taste. This study constructed a platform for an online box lunch ordering system. The
system contained a screen that allowed consumers to use checkboxes to select the dishes they wanted, which
could then be used to calculate the nutritional information, calories, and prices of the meal combination, in order
to achieve customization. At the same time, this study used purposive sampling to conduct a survey on actual
online users regarding the box lunch ordering system. The measuring tool was developed based on the
technology acceptance model (TAM). The linear structure equation was used to confirm the correlations between
the dimensions of the TAM. The results showed that the users’ perceived ease of use on the box lunch ordering
system would significantly influence the perceived usefulness, which would directly influence usage attitudes.
However, usefulness does not have a significant influence on usage behavioral intentions. The concept of food
value will promote the development of agricultural business opportunities for local food materials.

Keywords: food value, business opportunities, technology acceptance model, box lunch website, structure
equation models

1. Introduction

Since 7-Eleven began selling box lunches in Taiwan, it has sold over 60 million of them (Freshnet, 2009),
making it the most representative product of the company, and this has created a new focus on box lunches.
Regional fresh food box lunch has a professional orientation of “food value”, and can promote the development
of agricultural business opportunities for local food materials.

With economic development, changes in social structures, and evolution in lifestyles, eating out has gradually
taken a larger share of people’s food budgets. According to data from a family income and expenditure survey in
Taiwan, on average, the ratio of dining out costs to food costs increased from 24.9% in 1997 to 31% in 2003,
indicating that eating out was a non-daily behavior in the past, but it has become an indispensable part of daily
life (Directorate-General of Budget, Accounting and Statistics, Taiwan Executive Yuan, 2004).

Because of busy modern life, a large number of people now dine out. Other than the few who bring their own
meals from home, most people choose have lunch at restaurants or choose box lunches. Since box lunches are
cheap, delicious, and convenient, they are preferred by civil servants, teachers, businesspeople, students, and
laborers (Li & Chiang, 1982). People who eat out tend to eat box lunches the most. However, in order to
maintain good nutrition, it is necessary to be concerned with matching diverse foods.

According to statistics from the Taiwan’s Department of Health of the Executive Yuan in 2011, there were
approximately 17,700,000 daily instances of people eating out, and there were approximately six million
instances of people eating out for each meal. More than 70%~80% of office workers ate out twice a day. Dining
businesses do all they can to pursue business opportunities, but they often overlook the needs for healthful food
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in the pursuit of convenience and taste. There is a high ratio of people in Taiwan who eat out. More than 20% do
not have a habit of eating balanced meals, and more than 70% do not have fixed meal times. Also, restaurants
emphasize spices and tend to have use fat and salt. There are many high calorie traps, such as having too much
meat but few rice and vegetables; these are all common problems in dining out.

Recently, Taiwanese people have become more concerned with the concept of health and nutrition when dining
out, and they have begun to be concerned with nutritional content and calories in addition to price and taste.
Consumers see the selection of food as choices between health, taste, and convenience (Costa, Schoolmeester,
Dekker and Jongen, 2007). This study created a box lunch ordering system, in which main feature was that it
showed the real-time recipes with actual picture presented on the website, allowing the customers to understand
the real-time food offerings. They could also easily click to choose the dishes they wanted, and at the same time,
the system would calculate the calories and prices of the food combinations, in order to achieve customization.
This study used TAM as the theoretical basis to confirm the influence of this box lunch ordering system on
consumer purchase intention and consumption behavior.

The mostwell-known models investigating resistance to new technologies in the workplace was developed by
Davis (1989) in the technology acceptance model (TAM). Technology Acceptance Model (TAM) had been used
by many researchers to explain adoption of new systems and other information technologies in lots fields. Wu,
Chu and Fang (2008) used TAM to investgate the perceived usefulness and perceived ease-of-use of the website.
Hsu, Wu, Chen and Chang(2012) found that perceived quality of e-shopping, which was categorized into
perceived information, perceived system, and perceived service quality, has a significant and positive influence
on perceived usefulness and ease of use, and, both e-satisfaction and flow were seen to significantly influence
e-loyalty on a positive level. Based on the findings, managerial implications are discussed in this paper and
directions for future research are also highlighted.

This study constructed an online box lunch ordering system that could provide the nutritional components,
caloric and price calculations as the research platform, and used the two dimensions of perceived usefulness and
perceived ease of use in the TAM to explore the influence on usage attitudes and usage behavioral intentions
regarding an ordering system that could provide related health information. This research has two purposes: 1) to
understand the influence of consumer perceived usefulness and perceived ease of use on ordering system usage
attitudes; and 2) to understand the influence of user usage attitudes on ordering system usage behavioral
intentions.

2. Literature Review
2.1 Technology Acceptance Model

Technology acceptance model (TAM) was constructed by Davis (1989), based on the theory of reasoned action
(TRA). It is used to construct a user behavioral model of their acceptance of information technology. TAM
places the user at the center, and uses research to learn how users accept technology products and how their
attitudes affect usage behavioral intentions for the technology products. Attitude refers to a relatively long
orientation toward certain people, events, and objects, and includes the three dimensions of cognition, affection,
and behavior (Chang, 2011).

TAM believes that user attitudes about information technology will be affected by their perceptions of the
technology. The two factors that affect attitudes are the perceived usefulness and the perceived ease of use.
Perceived usefulness refers to the users perceiving that the technology is useful, and that it can increase work
efficiency. Perceived ease of use refers to the user perceiving that the system is easy to use. If the degree of the
perceived ease of use is high, then the degree of the perceived usefulness will also be high and will enhance the
usage attitudes. In addition, the model also includes external variables, which refer to other factors that may
affect potential users to adopt the system, such as the users’ personal variables, system characteristics, and
environmental variables. These external variables will affect the users’ perceived beliefs through the perceived
usefulness and the perceived ease of use (Venkatesh & Davis, 1996; Igbaria, et al., 1995; Szajna, 1996).

The primary theoretical models of TAM are as shown in Figure 1:
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Figure 1. TAM framework
Source: Davis et al. (1989)

TAM’s explanation of the individual’s acceptance level for technology, usage intention and actual use has been
broadly confirmed and applied in academic research and the practical world. In academic research, numerous
studies have applied TAM to predict and explain whether system users will accept the introduction of new
information technology systems. In the practical world, TAM has been regarded as being a potential diagnostic
tool to test the user acceptance of new systems, in order to check and evaluate the addition of new system user
acceptance strategies (Hong, Liang and Chang, 2005). Currently, TAM has been used in various fields to explain
and confirm the influence of information systems on user attitudes. Davis’s (1989) exploration of the student
usage of word processing tools in TAM has been confirmed. Lin and Lu (2000) explored the usage of Internet
web pages, and the empirical results showed that there is a positive correlation between the perceived ease of use
and the perceived usefulness, and that the perceived usefulness also has a positive correlation to usage intentions
(Cheng, Lam and Yeung, 2006; Porter and Donthu, 2006; Chu, Huang and Weng, 2008; Wu, Chu and Fang,
2008; Chen, Shang and Liu, 2010; Chen and Liu, 2010). Shih (2004) found that the perceived ease of use has a
more significant effect on Internet usage attitudes than the perceived usefulness, and that the perceived ease of
use has a positive correlation to the perceived usefulness. Jeyaraj, Rottman and Lacity (2006) pointed out that the
important predictive indicators for an individual’s acceptance of technology include the perceived usefulness,
behavioral intentions, computer experiences, and the support from higher management levels.

2.2 Research Model and Hypothesis

The TAM has enough strength that makes it potentially suitable for the adoption of technological innovations. It
is a reliable and robust model, with empirical data extensively supporting and validating the theory. The model is
supported upon a number of hypotheses derived from the literature. In this study, four constructs were included
in the model: usefulness, ease of use, usage of attitude and usage behavioral intention. Based on the relationships
between variables postulated by the TAM, the following hypotheses were formulated:

H-1: The box lunch ordering system users’ perceived ease of use significantly influences the perceived
usefulness.

H-2: The box lunch ordering system users’ perceived ease of use significantly influences the usage attitudes.
H-3: The box lunch ordering system users’ perceived usefulness significantly influences the usage attitudes.

H-4: The box lunch ordering system users’ perceived usefulness significantly influences the usage behavioral
intentions.

H-5: The box lunch ordering system users’ usage attitudes significantly influences the usage behavioral

intentions.
H4
Usage attitudes

Figure 2. Conceptual model

Usage behavioral
intentions
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3. Research Method
3.1 System Platform

This study attempted to research the influence on Internet box lunch usage intentions, using Flash CS4 to design
a box lunch system, and focusing on university students and office workers during a trial usage period. The
system content marked the nutritional content, caloric content, and price of each dish. After the trial,
questionnaires were used for the collection of raw data. Figure3 shows the box lunch ordering system screen:

Figure 3. Box lunch system diagram (1)

Figure 4 shows the operational interface for the box lunch ordering system. During usage, the user first moves
the cursor to select the dishes:

| 155 ‘ Bl

| 1607 ‘

| MERE-DBI-2-6 ‘

Figure 4. Box lunch system diagram (2)

As shown, the first dish selection is white rice, and after selection, the small box on the top will show the
currently selected dish, the price, the caloric content, and the nutritional content. After repeated operations, a
result similar to that shown in Figure 5 will appear:
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Figure 5. Box lunch system diagram (3)

3.2 Research Tool

The measurement tool of this study was based on the structure of the TAM model, in reference to Weng et al.
(2009), and used the self-compiled Box Lunch Ordering System and TAM scale as the research tool. The
subjects for the pre-test of the items were students at a school in Chiayi. The pre-test subjects first used the
system and then completed the pre-test of the items. There were 120 pre-test subjects and 95 valid questionnaires
were retrieved, with a valid questionnaire rate of 79%. The scale in this study was divided into five parts: basic
demographic background, perceived usefulness, perceived ease of use, usage attitudes, and usage behavioral
intentions.

The internal fitness evaluation of the research tool included the reliability, the convergent validity, and the
discriminant validity. The descriptive statistical analysis and confirmatory factor analysis of the dimensions are
shown in Table 4. The scale used by this study to measure the four dimensions was based on a modification of
previous scales proposed by scholars. The scales’ Cronbach’s alpha was used to assess the internal consistency
of the proposed constructs. Table 4 summarizes the loading ranges and a value for each construct identified and
used. The Cronbach’s a value of the sub-dimensions ranged from 0.79 to 0.91; these are greater than 0.7 and
thus the constructs were considered reliable.

The factor loading of the measured variables to the latent variables is an index of individual item reliability. The
individual item factor loadings are statistically significant if they are all over 0.5, which conforms to the
suggested values by Hair et al. (1998). Regarding the scale reliability evaluation, Huang (2004) pointed out that
any individual observed variables with excessively high residual values after the standardization of confirmatory
factor analysis, or those with excessively low factor loading, should be deleted. Items with a standardized factor
loading of 0.45 should be kept, meaning that the individual observed variable reliability must be greater than
0.20. Appendix A shows that the factor loadings of the observed variables were all between 0.511 and 0.881, and
the individual reliability of the observed variables (SMC) were between 0.26 and 0.78, which conformed to
suggested values of Hair et al. (1998). Thus, the individual items of this study had sufficient reliability. The
individual dimension construct reliability(CR) was between 0.80 and 0.91, which conformed to the suggested
construct reliability of greater than 0.60 proposed by Fornell and Larcker (1981); thus, the scale had good
construct reliability.

3.3 Research Subjects

This study used purposive sampling to survey online users. The test was divided into two parts. The first part
was the box lunch ordering system platform instruction and operations, and the second part was the completion
of the research questionnaires. There were 312 subjects and 272 valid questionnaires were retrieved, showing a
valid questionnaire rate of 87%.
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4. Results

This study applied the TAM on box lunch ordering systems, using the linear structural model to establish the
relationships and influences of the ease of use, usefulness, usage attitudes, and usage behavioral intentions. The
software package AMOS 7.0 was used to evaluate the model fitness and the relationships between the
dimensions.

According to Hair et al. (2006), the linear structural model uses the maximum likelihood estimation to measure
the parameters. If the sample is too small, it may result in the inability to converge, and if the sample is too large
it will cause the maximum likelihood estimation method to be too sensitive. The goodness of fit may become
worse, meaning that the chi-square value will increase with the sample size, resulting in the model being rejected.
Thus, it was suggested that the sample size should be between 100~300. This study had 272 valid samples, and
maximum likelihood was used to estimate the model.

The linear model constructed in this study is shown in Figure 6. The overall model fitness evaluated the overall
fitness between the model and the observed data; if the model’s fitness was high then its usability would also be
high. Generally, the research fitness indicators use y’; if it is small, the fitness is good. The overall fit indices are
generally evaluated by having a chi-square degree of freedom ratio (x*/df) value smaller than three, an RMSEA
value lower than 0.08, GFI and AGFI values that are greater than 0.90, an NNFI value greater than 0.90, and a
CFI value greater than 0.90. Table 1 shows the overall fit indices of our model (}/df=2.262, GFI=.850,
AGFI=.819, RMSEA=.068, NNFI=.901, CFI=.911). We concluded that our findings had reached an acceptable
level and could be used to explain our hypotheses.

Usefulness

Usage behavioral

0.60 intentions

Ease of use

Figure 6. Research model

Table 1. Overall model fitness

Indicators of fitness r y*/df GFI AGFI RMSEA  NNFI CFI

Suggested value <3.0 >0.9 >0.9 <0.08 >0.9 >0.9
p>.05

Research model x'=560.87 2262 0850  0.819 0.068 0901 0911
P=0.000

Table 2. Path and hypothesis evaluation of the structure model

Path Structural coefficient Result
H;: ease of use -> usefulness 0.60" " supported
H,: ease of use -> usage attitudes 0.59""" supported
H;: usefulness -> usage attitudes 0.40""" supported
Hj: usefulness -> usage behavioral intentions -0.04 rejected
H,: usage attitudes -> usage behavioral intentions 0.91°"" supported

Note: ~“p<0.001
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In the structural model, the box lunch ordering system’s ease of use was shown to affect the user’s perceived
usefulness. The structural coefficient was 0.60, which was significant, and supported H1. The structural
coefficients of the ease of use and the usefulness for usage attitudes were 0.59 and 0.40, respectively. Ease of use
and usefulness had a positive effect on usage attitudes, which showed that H2 and H3 conformed to the
theoretical expectations and had support from the data. In addition, the ease of use and usefulness had an
explanatory power of 79% for the usage attitudes. The structural coefficient of usage attitudes to usage
behavioral intentions was 0.91, which indicated that usage attitudes had a positive effect on usage behavioral
intentions; thus supporting hypothesis 4. Seen from the overall model, the ease of use, usefulness, and usage
attitudes had an explanatory power of 79% for the usage behavioral intentions (see Table 2, Figure 6).

Table 3 shows the direct, indirect and total effects of significant model constructs. The direct effects of ease of
use and usefulness on usage attitudes are 0.59 and 0.40, respectively. Apparently ease of use and usefulness had
indirect effects on the usage behavioral intentions through the mediator of the usage attitudes. This showed that
the total effect of the box lunch ordering system’s ease of use and usefulness on usage behavioral intentions is
produced through usage attitudes.

Table 3. Direct, indirect and total effect of significant model constructs

Total effect
Ease of use Usefulness Usage attitudes
Usefulness .60 .00 .00
Usage attitudes .83 40 .00
Usage behavioral intentions 74 .32 91
Direct effect
Usefulness .60 .00 .00
Usage attitudes .59 40 .00
Usage behavioral intentions .00 -.04 91
Indirect effect
Usage attitudes 24 .00 .00
Usage behavioral intentions 74 .36 .00

5. Conclusion and Suggestions
5.1 Conclusion

This study explored the influences of technology users’ perceived ease of use and perceived usefulness of a box
lunch ordering platform on their usage attitudes and usage behavioral intentions. Actual users of a box lunch
ordering system were the research subjects, and the linear structure equation model was used to confirm the
relationship between the dimensions in the TAM. The results showed that the users’ perceived ease of use of the
box lunch ordering system platform would significantly influence the perceived usefulness and would indirectly
affect usage attitudes through the perceived usefulness, while the perceived usefulness would also directly affect
usage attitudes. In the single model, the TAM’s usefulness and ease of use are the factors that affect usage
attitudes, and the usage attitude is the antecedent variables for the usage behavioral intentions, which is
consistent with past researches (Davis et al., 1989; Patrick, 1996; Igbaria and Tan, 1997; Venkatesh and Davis,
2000; Lin and Lu, 2000; Moon and Kim, 2001; Wu, 2001; Chen et al., 2002; Shih, 2004; Yen, 2005;
Vijayasarathy, 2004; Shang et al., 2005; Cheng, Lam and Yeung, 2006; Porter and Donthu, 2006; King and He,
2006; Schepers and Wetzels, 2007; Chang, 2007). However, usefulness does not have a significant influence on
usage behavioral intentions, which differs from the TAM model. This finding is consistent with Mathieson
(1991), Taylor and Todd (1995a, 1995b), and Ren, Lu and Liu (2009). Hong et al. (2005) suggested that the
variables and causal relationships in different theoretical models are different, and since each study explores
different issues and confirmation subjects or uses different theories, it will result in inconsistencies among the
research results. In addition, models that are more complex do not have better explanatory power, but a TAM
with a more simplistic model structure has the advantages of richness and conciseness (Ren, Lu and Liu, 2009).
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5.2 Suggestions

The model in this study verified that the perceived usefulness and perceived ease of use are important factors in
user acceptance behavior, and that they have both a direct and indirect positive effect on consumer usage
attitudes and behavioral intentions. At the same time, since usage attitude plays an intermediary role in user
acceptance behavior, the elevation of the system usage interface richness and operational procedure smoothness
should enhance positive attitudes toward the perceived usefulness of the system, and in turn enhance the usage
behavioral intentions.

For future studies, as the selection of external variables affects the system’s perceived ease of use, perceived
usefulness, usage attitudes, and usage behavioral intentions, the external variables should consider the visual and
entertainment character and the operational contexts of box lunch ordering systems, as well as external factors
such as personal usage experiences and the personal traits of users, in order to enhance the model’s explanatory
power.

5.3 Research Limitations

Due to research budget and manpower limitations, the scope of this research was limited to Chiayi County and
City; therefore, the research results cannot be generalized to other areas. Since the research subjects were people
who are had a basic ability in using computers and related equipment, its coverage cannot represent consumers
of all age groups.
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Appendix

Appendix A. Composite reliability analysis of the descriptive statistics of the variables and measurement
dimensions

Dimension Indicator SFL SMC CR AVE
PE3 The system content conforms to needs 700 490
PE4 The system content is new and fun .801 .642
Ease of use ) )
(0=.845) PES The system content is attractive .881 776 845 529
a=.
PE6 The contents of the dishes are easy to search for .662 438
PE7 The reality of dishes in the system .548 .300
PU3 The diversity of dishes in the system Sl 261
PU4 The economical character of dishes in the system 572 327
Usefulness . . .
(a=791) PUS5 The nutrition of dishes in the system 788 621 797 448
PU6 The healthfulness of dishes in the system .822 .676
PU7 The dishes in the system care about the customers .597 356
AT1 I think it is smart to use this system 715 S11
ATS3 I think this system is beneficial to my health .636 404
Usage AT4 I think this system is beneficial to my budget .602 362
attitudes ) ) ) ) 843 475
(0=.843) ATS 1 think this system is concerned about the client .695 483
AT6 I think this system is what [ need 791 .626
AT8 I think this system has enhanced good services .680 462
BI1 If I need to order meals, I will want to use this system 730 533

BI2 If I need to order meals, I will certainly use this system 740 .548

BI3 When there are multiple systems to choose from, I will

still use this system as a priority 791 626

BI4 I will introduce this system to my friends and relatives  .793 .629

Usage so they can use it
behavioral . . . 913 567
intentions BI6 This system has increased my frequency of buying box  .692 479 - .

((X:.91 1) lunches

BI7 This system has certainly provided me with a .742 551
convenient purchasing method

BI8 I will use this system again next time 817 .667

BI9 On the whole I have a high degree of usage intention for  .711 .506
this system
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Appendix B. Correlation coefficient matrix for the dimensions (AVE method)

Correlation coefficients

Dimension Ease of use Usefulness ~ Usage Usage behavioral ~AVE

attitudes intentions
Ease of use' 727" 0.529
Usefulness 132 .669 0.448
Usage attitudes .192 .184 510 0.475
Usage behavioral intentions 184 177 249 553 0.567

Note 1: The values in the diagonals are the square root of the average variance extracted (AVE) of this latent
variable. The variable should be greater than the non-diagonal line values
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