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Abstract

Environment Accounting is an important instrument that helps manage business
organizations along with the environmental consciousness of their management teams. Envi-
ronment Accounting is influenced by the accountants’ competence, executive support, and
social pressure in such a way that it produces information essential for strategic management.
Thus, the objective of this research is to study the effects of accountants’ competence, execu-
tives’ support, and social pressure on the efticiency of environmental accounting used by the
ISO 14001 certified of 5 business groups in the manufacturing firms in Thailand. The three
hypotheses were set up to determine whether there was an impact of the three factors
mentioned earlier on the efficiency of environmental accounting. The three factors are inde-
pendent variables: whereas the efficiency of environmental accounting is the only dependent
variable. The data collection was made through the open-ended questionnaires based on 5
level of the Likert Scale. They were completed by respondents who were mostly accounting
managers of five different types of business {irms under the manufacturing sector in Thai-
land. The research shows that 1) The accounts’ competence in terms of professional know-
ledge do not has an impact on the efficiency of environmental accounting but professional
skills. and values have an impact on the efficiency of environmental accounting. 2) The
executives’ support in the form of budgets, environmental policies, and training courses have
a positive impact on the efficiency of environmental accounting. 3) The social pressure has
a appositive impact on the efficiency of environmental accounting.

The research study also relies on the opinion of accounting executives in the area
of the knowledge and competence of accountants, the support of the management team, the
social pressure and the effectiveness of the environmental accounting. Such qualitative infor-
mation would be useful to the management of the environmental accounting by the public

and private firms. [t may be helpful for future research.

g _ g aF 3 W@ w L3 - o
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Keywords :  Accountants” Competency. Executives’ Support, Social Pressures,

Environmental Accounting Efficiency
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Channel Resource Blocking Probability for WLAN based on PDH

Scheme controlled with Mobile Station Velocity and

Advertisement Period by Assignment of Cell Size
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Abstract

This paper aims to investigate the performance of WLAN (Wireless Local Area
Network) in aspect of blocking probability for channel resources when cell size is consid-
ered. By using the novel Packet Duplicated Handoff (PDH) controlled with both Mobile
station velocity and Advertisement period of access point based on PDH_MA the results
show that the proposed method consisting of PDH_MA and traffic engineering theory can
reduce channel resource blocking probability in the system when the cell size is assigned

to be smaller while the mobile station velocity is higher,

o_ @8 3, s - 1 =
Mdny:  uaudesy, Yeadgnn, niwens arutnzdlumsuden,
& " 0
TnseieAuiiestiulime, vnedvies, mudyanadszme
Keywords:  Handoff, Channel, Resource, Blocking Probability,

Wireless Local Area Network, Buffer size, Advertisement period
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Abstract

This paper describes an experimental study which utilised eye gaze tracking as
a method for usability evaluation of web sites. There were 39 participants involved in
this experiment: each participant visited the same three web sites from three categories
(information, entertainment, e-commerce) and completed given use scenarios. All par-
ticipants’ eye gaze patterns were recorded automatically with the remote eye gaze track-
ing equipment called faceLAB. The following measures were investigated and com-
pared across three web sites: average fixation duration, cumulative fixation time, num-
ber of fixations, and average PERCLOS. [t was found that some of the measures were
different across web sites. Average fixation duration, in particular, was found to be

different in two out of the three comparisons.

o 5 = & a &g 1 3/

MaAg:  MIAAAINAA1, MIthdananam, Baa laady, anuldauld,
UfduAusuudiuaouiuned
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1. Introduction

Eye gaze tracking is a relatively new
technique used to observe users while browsing
web sites. It is also non-intrusive (when remote
eye gaze tracking equipment is employed) and
provides statistical data promptly for usability
analyses. For the past few years, it is considered
by many theorists and practitioners to be one of
the most promising techniques for usability
evaluation. However, at present, the number of
eye gaze tracking studies related to web site
usability is fairly small; Stanford-Poynter
(2000), Cowen, Ball, and Delin (2002), Gold-
berg, Stimson, Lewenstein, Scott, and
Wichansky (2002), and Pan Hembrooke, Gay
Granka, Feusner, and Newman (2004 ) are some
examples of such studies. In order to explore
this technique in further details, this study util-
ised the faceLAB eye gaze tracking system to
compare the usability of three web sites.

The faceLAB system, marketed by an
Australian company named Seeing Machines,
combines head, face, and eye tracking into one.
The faceLAB system is non-intrusive to the user
because it does not require any device to be
worn by the user. Instead of the usual single
camera, the faceLAB system uses dual cameras.

The following quote from Seeing Machines

anidinad
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explains how faceLAB works: “faceLAB is a
monochrome video-based tracking system, that
is able to find a face in an image sequence and
then home in on facial landmarks, such as the
lips, nose and eyes, to obtain accurate position
estimates of the features in each image. Data is
then combined from two video sources (stereo),
to generate 3D measurement information. Once
the head-pose is located, the eye images are ex-
amined and the gaze direction is inferred from

pupil orientation. " (Seeing Machines, 2003)

2. Details of the faceLAB system

The version of faceLAB used in this ex-
periment is faceLAB 3.2.1, which contains dual
cameras, PC, and accessories. The dual cameras
are mounted on a stand (called Stereco-Head).
The distance between the two cameras and their
tilt angle can be adjusted easily according to the
position of the user whose eye gaze is to be
tracked. It is recommended that the distance be-
tween the cameras and the user be between 0.5
to 2.0 metres, while the tilt angle of the cameras
must not exceed 15 degrees. It is best to select a
user distance and a tilt angle that enable the cameras
to capture the whole face of the user. During the
tracking process, faceLAB can measure head-

pose, gaze direction, saccades, attention, what
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objects people are looking at, eye closure, PER-
CLOS fatigue measure, and eye blinks.

To track the user’s face and head posi-
tion, faceLAB first builds a model of the user’s
face. This process relies on unique features of
the face, such as eye and lip corners, or artificial
markers that can be applied to increase tracking
accuracy. Therefore, it is necessary to build a
unique model for each user under specific
lighting conditions and camera settings. If any
of these factors change (e.g. marker position,
lighting, camera tilt angle, etc.), the model
previously created cannot be used any longer
and a new model has to be built. It is simple to
build a model as faceLAB provides a built-in
semi-automated application for this purpose.
The application takes snapshots of the user and
allows the experimenter to select unique fea-
tures of the user’s face. Two types of models
can be created within faceLAB: full head and
front-only. While a full head model is more
suitable in the case where the user’s head rotates
more than 30 degrees to the left or right during
the tracking process, it requires more unique
features to be tracked, usually around the sides
of the head, e.g. ears, side-burns, earrings, etc.
In addition to face/head model building,

faceLAB also requires the calibration of eye

gaze in order to track the user’s eye gaze accu-
rately. This can be done by having the user look
into each camera for a few seconds. The follow-
ing parameters can also be adjusted to increase
the accuracy: pupil radius, iris radius, and eye
opening. Further details of the procedures for
using the faceLAB gaze tracker are provided in

the next section.

3. Experimental procedures

In this study, an eye gaze tracking ex-
periment was conducted with 39 participants, all
of whom were undergraduate students. Three
Web sites were selected for the experiment to
keep the duration within reasonable limits, and
the selection was made so that one Web site was
chosen from each of the three categories
(information, entertainment, e-commerce). The
three web sites selected were:

A) Full Sail (information site)

B) Madonna (entertainment site)

C) Chronicle Books (e-commerce site)

The eye gaze tracking experiment was
conducted in a specialised laboratory equipped
with Seeing Machines’ faceLAB 3.2.1 head/eye
tracking system (released in 2004 ), which in-
cluded faceLAB PC (for running the tracking

software), Stereo-Head (dual cameras for captur-
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ing face/eye images), and the Overlay Unit. The
installation of the faceLAB system was
completed one week prior to the experiment. In
addition to the faceLAB PC, another PC with a
| 7-inch monitor (User PC) was used to display
web sites to the user during the experiment.
While eye gaze tracking was in process,
faceLAB PC also generated screen Intersections
that displayed the approximate area on the
screen where the user was looking at, repre-
sented as a red dot on the screen. screen Inter-
sections were also shown to the user during the
screen calibration process, just before the start

of the experiment. During screen calibration, a

white dot appeared on the screen and moved to

Control Interface
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different points around the screen. The user was
required to stare directly at the white dot, so that
the cameras could capture images of the user’s
eyes when he/she looked at different parts of the
screen. When the screen calibration finished, the
user could no longer see screen intersections.
Instead, he/she was presented with stimulators
(Web sites). However, both screen intersections
and web sites were visible to the experimenter at
all times. They were also combined (using the
Overlay Unit), and then recorded for future
analyses. Figure 1 depicts the schematic diagram
of the connection of all equipment within the

laboratory.

Screen Inter

=

Steren-Head
(Dual Cameras)

Observation
Monitor

User Monitor

o
=1

()

Experimenter
Maoniror

Web Sites

Video Recorder

Figure | Schematic diagram showing eye gaze tracking equipment and its connection
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During the two-week experimental
period, each of the participants visited the eye
tracking laboratory one by one. Each participant
was given a one-hour time slot for the experi-
ment, and he/she was monitored by the
researcher who was also present in the labora-
tory while the experiment was taking place.
When entering the room, the participant was
asked to put four markers on their face (as

shown in Figure 2) and sit on an adjustable

chair in front of the cameras and PC monitor.

Figure 2 Positions of four markers on the user’s face

Markers were used on all participants
(except one participant who was allergic to La-
tex material used in the markers) because they
were recommended by Seeing Machines for
increasing tracking accuracy. After the user

applied the markers and adjusted the height of

the chair, their face model was created as per
faceLAB guidelines, and then eye gaze calibra-
tion and screen calibration took place.

After the screen calibration, the partici-
pant was asked to view a brief PowerPoint pres-
entation on the screen to measure the accuracy of
the tracking process. The presentation displayed
multiple five-digit numbers on the screen, one by
one, on different parts of the screen, and the user
was asked to read the numbers out loud in order
to aid the experimenter in verifying the accuracy
of eye gaze tracking. When the presentation fin-
ished, the user was directed (via an onscreen
message) to a web page where they were pre-
sented with links to the three web sites men-
tioned earlier. The user then followed use sce-
narios for each web site. While the participant
was browsing the web sites, their eye movement
data was collected automatically by the faceLAB

system.

4. Data collection and analysis

Raw eye gaze data collected from the
faceLAB system is in a binary form and contains
various eve/head movement measurements.
Therefore, it is necessary to extract only some
data fields that are relevant to this study as the

first step towards quantitative data analysis. The




faceLAB eye tracking system records the user’s
eye gaze position at 60 Hz frequency, i.e. it cap-
tures the user’s eye gaze every 1/60 of a second.
Each time faceLAB captures eye gaze data, it
writes that data to disk, together with a unique
numeric identifier called frame. Frame number
increases as more data is captured over time,
and it is reset once the system is restarted (in
this experiment, this was done every time a new
participant came in, to prevent overflow in the
frame number). During the experiment, a binary
file with FLL extension (short for faceLAB
Log) is created for each participant. It contains
all data captured in a proprietary format
(already compressed). The size of the data file
depends on the duration of the experiment. The
longer the experiment, the larger the file. On
average, the size of a faceLAB log file is ap-
proximately one megabyte per minute recorded.

Seeing Machines, the provider of
faceLAB, offers a software application named
FaT (faceLAB Toolbox) which allows selected
data (user-defined frame numbers and data
fields) to be exported into an ASCII (text) file,
which can be further analysed with other soft-
ware applications, e.g. Microsoft Excel, SPSS.
In this study, each log file (for each participant)

was exported into three ASCII files, one for
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each Web site visited. The following data fields
were selected for exporting because they were
crucial to the analysis of web site usability:
frame number (for reference only), saccade,
PERCLOS, and gaze-screen intersection. The
saccade field contains a Boolean value (0 or 1),
where 0 means there was no saccade detected
during that frame, and 1 means there was a sac-
cade. PERCLOS is a fatigue measure endorsed
by the National Highway Traffic Safety Admini-
stration (U.S. Department of Transportation),
which is the percentage of the intervals with
closed eyes in a fixed time window (disregarding
regular blinks). PERCLOS values range between
0 and 1. For example, if a user has 5 eye closures
of 3 seconds each (for a total of 15 seconds)
within a 6 0 -second period, his/her PERCLOS
value is 0.25 (=15/60). The gaze-screen intersec-
tion field contains a Boolean value, where 0
means that the user’s eye gaze did not intersect
with the computer screen, while 1 means the
opposite. Therefore, it is particularly useful for
checking whether the user is looking at the
screen or away from it.

Once the required data was extracted, it
was imported into Microsoft Excel for further
analysis. First, the gaze-screen intersection field

was used to filter out any frame that the user’s



eye gaze fell out of the screen area (gaze-screen
intersection = 0 ). After the unwanted frames
were removed, fixations were extracted by us-
ing the information from the saccade field. This
method was chosen because fixation informa-
tion was not available directly from the
faceLAB system. However, Seeing Machines,
the provider of faceLAB, suggested that at any
time when there was no saccade (saccade = 0).
there had to be fixation. Therefore, the number
of consecutive frames with no saccade was
counted as one fixation and the duration of each
fixation (in seconds) was calculated by dividing
the number of frames in the fixation by 60 (as
the gaze data was recorded at the rate of 6 0
frames per second). Fixation before the first
saccade or after the last saccade was omitted
because its length could not be determined
(incomplete fixation). This makes the first real
fixation happen after the first saccade and the
last real fixation happen before the last saccade.
For the same reason. any incomplete fixation
. occurred immediately before the user looking
out of the screen or immediately after the user
looking back into the screen was also removed.
A Visual Basic macro was written to help auto-

mate the extraction process within Excel.

For the usability evaluation of a com-
puter user interface, including web sites, several
eye gaze measures can be used. However, only
the following measures were selected for this
study because they were effective in measuring
web site usability and supported by the faceLAB
system:

Average fixation duration. This is the
average duration of all fixations over the period
of viewing the web site. Average fixation dura-
tion is the most frequently used measure for us-
ability evaluation, as it is accepted that more
complex information/representation usually re-
quires a higher level of processing and therefore
leads to longer fixation duration time. This is
emphasised by Goldberg and Kotval (1999) that
representations which require long fixations are
not as meaningful to the user as those with
shorter fixation durations.

Cumulative fixation time per second.
Cumulative fixation time is the sum of duration
of all fixations over the period of viewing the
web site. Cowen et al. (2002) has suggested that
cumulative fixation time (they call it total fixa-
tion duration) is a global measure of the total
amount of processing performed on each page

(or in this study, each web site), rather than just

)
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the mean amount of processing on each part of a
page (or a web site). However, since different
users spend different amounts of time viewing
the same web site, this cumulative fixation time
is divided by the total amount of time viewing
the web site, so that the cumulative fixation
time of each person is comparable to others.
Cumulative fixation time per second can also be
calculated by summing the total number of fixa-
tion frames and dividing it with the total number
of all frames; this method was implemented in
the analysis of this experiment.

Number of fixations per second. The
number of fixations is the total number of indi-
vidual fixations over the period of viewing the
Web site. Tzanidou (2003 ) suggests that an in-
crease in the number of fixations indicates the
difficulty in extracting information or the frus-
tration of the interaction with the user interface.
However, the number of fixations could also
indicate the amount of interest in a specific area
of the screen. For the same reason as the previ-
ous measure, the total number of fixations is
divided by the time used for viewing the web
site, to provide the number of fixations per
second.

Average PERCLOS. This is the average

PERCLOS value over the period of viewing the
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web site. PERCLOS is an effective indicator of
fatigue (or alertness), as it is the percentage of
eyelid closure over the pupil over time and re-
flects slow eyelid closures (droops) rather than
blinks (Federal Highway Administration, 1998).
The higher the value, the greater tiredness indi-
cated. PERCLOS measurement is often used in
detecting a driver’s alertness while driving a
motor vehicle. However, it is hypothesised that
PERCLOS could also be used in user interface
evaluation as well, because the effectiveness of a
user interface should have a negative relation-
ship with the user’s boredom (lack of engage-
ment), whose effect is very similar to that of the

user’s fatigue.

5. Results of the study

After the measurement data was calcu-
lated for each participant, quantitative analysis
was performed by considering Web site category
(information, entertainment, e-commerce) as
independent variables, while eye gaze tracking
measures, as discussed in the previous section,
were regarded as dependent variables. The fol-
lowing research question and hypothesis were

formulated and tested according to the quantita-

tive eye gaze data collected from the experiment:



- oo o
nidIvad
UTHIPARITHAT

Ql: Areusers’ eye gaze measures affected by category of web site

version viewed (information, entertainment, or e-commerce)?

HI: Users’ eye gaze measures can be affected by category of web site version

viewed (information, entertainment, or e-commerce).

Table 1 depicts descriptive statistics of eye gaze measurements considered in this study.

Table 1 Descriptive statistics of eye gaze variables

Variable N Min Max Mean SD
Average Fixation Duration 117 629 4.787 1.834 T
Cumulative Fixation Time per Second 117 790 985 941 035
Number of Fixations per Second 117 204 1.336 .601 238
Average PERCLOS 117 000 140 022 032

In order to test hypothesis HI , cases
were grouped according to the Web site visited,
as there were three Web sites, each of which
falls in a different category. In this case, paired-
sample t-tests were performed because each

participant had visited all three Web sites. Com-

parisons between the information site and the
entertainment site (A-B), between the entertain-
ment site and the e-commerce site (B-C), and
between the information site and the e-
commerce site (A-C) were made, as shown in

Tables 2. 3, and 4, respectively.

Table 2 Results from paired t-tests comparing information and entertainment web sites (A-B)

Variable Mean Diff. SD SEM t Sig. (2-tailed)
Average Fixation Duration 019 486 078 244 .808
Cumulative Fixation Time per Second =007 028 004 -1.661 105
Number of Fixations per Second 010 176 028 367 716
Average PERCLOS -.004 021 003 -1.234 225

v
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Table 3 Results from paired t-tests comparing entertainment and e-commerce web sites (B-C)

Variable Mean Diff. SD SEM t Sig. (2-tailed)
Average Fixation Duration 240 .505 081 2.967 005*
Cumulative Fixation Time per Second 013 032 005 2.500 017*
Number of Fixations per Second -061 142 023 -2.661 011*
Average PERCLOS -.005 .020 .003 -1.495 143

* = significant at .03 level

Table 4 Results from paired t-tests comparing information and e-commerce web sites (A-C)

Variable Mean Diff. SD SEM t Sig. (2-tailed)
Average Fixation Duration 259 682 109 2.368 023*
Cumulative Fixation Time per Second 005 037 006 912 367
Number of Fixations per Second -.050 213 034 -1.471 150
Average PERCLOS -.009 024 004 -2.303 027+

* = significant at .05 level

As shown in Table 2, no significant dif-
ference was found in the eye gaze variables
between information and entertainment web
sites. However, there are significant differences
in average fixation duration between entertain-
ment and e-commerce web sites, and also be-
tween information and e-commerce web sites,
i.e. participant’s fixation duration was shorter in
the e-commerce Web site than the other two
Web sites. This could be because the
e-commerce Web site is more organised, so that

the user does not need to fixate on specific areas

of the site for so long to understand what they
represent. The significant difference in cumula-
tive fixation time between entertainment and
e-commerce Web sites can also be interpreted
the same way. as cumulative fixation time also
indicates the amount of processing required to
understand the representations. The lower
number of fixations in the entertainment Web
site (compared to the e-commerce Web site)
could be resulting from longer fixation durations,
because when fixations are counted during a

specific period of time, longer fixations usually
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generate a smaller counted number. In addition,
the e-commerce web site incurred a signifi-
cantly higher average PERCLOS value than the
information web site. This could indicate that
the e-commerce web site is less interesting to
these users than the information web site, and
therefore engages the user less strongly.
According to these significant differ-
ences found in some eye gaze measures across
the Web sites, it could be concluded that
hypothesis HI is partially supported. Although
the order of viewing the web sites was the same
for all participants (web site A, then B, then C),
the possible effects of web site order on eye
gaze behaviours were found to be minimal, be-
cause there were only three web sites used in
the experiment and no significant difference in
eye gaze variables was found between the first

two web sites.

6. Conclusion

Results from the eye gaze tracking
experiment show some differences in eye gaze
patterns across web sites. The difference in
average fixation duration was found in two out
of three comparisons, while the difference in
other measures was found in one comparison

only. This could be due to the nature of eye

tracking technologies which are not yet in their
prime and still evolving, or it could be because
the difference is too subtle for the eye tracking
method to perceive. This could be confirmed by
future research. In addition, one web site
selected for each category may seem to be a
small representative of web sites in that cate-
gory: therefore. further investigation with a lar-
ger number of web sites could be undertaken, so
that the chosen web sites could better represent
their category.

It is also worth noting that the partici-
pants in this study were all undergraduate stu-
dents. Therefore, the findings in this study are
only able to be generalised to parts of the user
population with the same characteristics. How-
ever, if the results need to be applied to different
population groups, such as children or working
professionals, it is recommended that further
research be undertaken with samples from those
population groups, in order to gain results which
are more relevant to the groups in consideration.

Regarding the eye gaze tracking tech-
nique in general, more research studies have to
be undertaken, possibly with different tools and/
or methodologies. This is because there are
many eye tracking systems available. which can

support different kinds of measurements. For




example, gaze trails and look zones, which may
be beneficial for the usability evaluation of web
sites, are not supported by the faceLAB system
utilised in this study. It is also inevitable that
further research needs to be conducted with

various eye tracking systems, so that the eye
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gaze tracking technique can be evaluated more
effectively, as results from several studies can be
compared and comparative performance can be
measured, which in furn will benefit practitio-
ners who are seeking suitable eye tracking

systems for usability applications.

IS4
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Abstract

Using the age-earnings profiles of the Student Loans Fund (SLF) borrowers, we
analyze the repayment hardship for the undergraduate level. The current SLF is compared
with our three proposed SLF schemes. We assume different grace periods of interest
charge and loan repayment, and a 7% nominal interest rate, instead of 1%, for all schemes.
Under the current SLF, average repayment hardship (as measured by the ratio of total re-
payment to total income) of average graduates is roughly 4% of total income, while that of
unlucky graduates (i.e. graduates whose income is in the bottom 10%) is three times as
much. In case of the radically modified SLF scheme, of which all government subsidies
are eliminated. the average repayment hardship of average grar:iuatcs increases almost
three times. As for unlucky graduates, their average repayment hardship raises more than

two times.
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1. Introduction

Human capital is important for social
and economic development. One most sensible
way to enhance the quality of a country’s
human capital is to promote education. How-
ever, in developing countries, the access to edu-
cation, especially high educational levels, is
limited because a large number of populations
are poor, Therefore, the government has to play
an important role in establishing a student loans
scheme to reduce inequality of education, which
will eventually increase the country’s economic
growth.

From the point of view of the govern-
ment, as a loan provider, some key issues
regarding a student loans scheme are loun allo-
cation and distribution, recovery, collection and
administration, and repayment conditions." The
government also needs to be concerned about an
efficiency of resource allocation to the student
loans scheme. From the point of view of loan

borrowers, although they receive an opportunity

to access to higher education and earn higher
income, required loan repayment with strict con-
ditions may increase the borrowers’ repayment
hardship. These issues lead to the tradeoff
between the government’s subsidy and the bor-
rowers’ repayment difficulties.

Previous studies have investigated stu-
dent loans schemes in many countries, for exam-
ple. in Australia (Chapman and Ryan, 2002 ;
Chapman, 2006), Europe and the US (Johnstone,
1986 ), Africa (Johnstone and Amero, 2001 ;
Johnstone, 2 0 0 4 ), and South East Asia
(Ziderman, 2003 and 2004).” This study is to
fully analyze the repayment hardship of the Stu-
dent Loans Fund (SLF) recipierits in Thailand at
the undergraduate level. As far as we are
concerned. this study is the first to analyze the
repavment hardship the SLF’s borrowers. Our
study empirically investigates the repayment
hardship of a loan recipient throughout the
repayment period, using the proportion of total

payment to total income.

4 . . .
Loan repayment conditions refer to interest charges and repayment schedule.

L Hard? . i
Although Thailand’s student loans cover upper secondary, vocational and undergraduate education, most student

loans schemes over the world cover only higher education (Ziderman, 2003). Therefore, in this paper our analysis will

be based on higher education.

°
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2. How the SLF works
Loan budget allocation and loan distribution

In each fiscal year, the SLF will esti-
mate the total amount of funds needed for loan
distribution in that year, and submit a request to
Bureau of the Budget, Thailand. The annual
allocated budget of the SLF will then be divided
into (1) the loan budget for upper secondary and
vocational education, and (2) the loan budget
for undergraduate education. To our focus, the
loan budget for undergraduate education will be
allocated directly to each university, through the
Commission on Higher Education (formerly the
Ministry of University Affairs). The loan budget
allocated to a university is based on the number
of loan recipients in the previous years. At the
institutional level. the university’s loan commit-
tee authorizes the distribution of the loan budget
to eligible students and oversees the process of
loan applications. Within the limitation set by
the Commission on Higher Education, a univer-
sity makes the decision on individual loans

distributed to its students.
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The SLF loans cover tuition fees and
educational related expenses, as well as living
allowance during a studying period. For the un-
dergraduate level, which is the focus of our
analysis, the loan ceiling for a tuition fee and
educational related expenses are set differently.
depending on the field of study, ranging from
60,000 baht to 150,000 baht per year. The living
allowance loan, including accommodation and
personal expenses, is limited to 24,000 baht per
year.6
Loan repayment

Since the SLF loans are provided to
students from low-income families, the condi-
tions for interest charge and principal repayment
have been set to lessen debtors’ burden. First,
there is a seven-year interest charged grace pe-
riod between the first enrollment and the first
debt repayment. Second, there is a two-year re-
payment grace period after a loan recipient
graduates or stops borrowing. Following the two
-year grace period, the loan recipient is required

to repay his or her debt for 15 yeztrs.T Third, a

*Source: Office of Student Loans Fund’s website (www.studentloan.or.th).

A loan recipient may choose 1o start repaying his or her debt during the two-year grace period. Also, a loan recipient

may choose to pay off the debt in less than 15 years.
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flat interest rate of only 1 % per annum is
charged throughout the repayment period. The
annual loan repayment is calculated as the pro-
portion of total loan, ranging from 1.5% in Year
1 to 13% in Year 15.° It seems that the SLF
loans have the potential to provide
“consumption smoothing”, meaning that the
proportion of loan repayment grows with the
borrower’s expected earnings. Fourth. if a loan
recipient is unemployed or encounters a natural
disaster, riot, or war, he or she can apply for a
six-month suspension, but in total not more than
two years. If a loan recipient’s income falls be-
low the threshold income of 4,700 baht per
month. he or she can request not to pay the total
amount of required payment. In this case, the
borrower has to pay a minimum of 300 baht per
month or 2,400 baht per year, and it has to be
higher than the interest charged for that repay-
ment period. If a loan recipient fails to repay his
or her debt. he or she will face the penalty be-
tween 12% and 18% of the installment princi-
pal. Finally, upon a loan recipient’s decease or
disability to work, the loan will be automatically

forgiven.

Loan collection

Krung Thai Bank (KTB), a government-
owned bank, is responsible for the SLF loan col-
lection. Once the two-year repayment grace pe-
riod ends, due borrowers are required to contact
KTB to arrange the loan repayment by the 5 " of
July in that year. The borrowers have two
choices in paying back the debt. First, they may
pay the total due amount for the particular pe-
riod. Second, they may apply for an installment
of 12 monthly payments. During 15 years of the
loan repayment period, KTB will inform due
borrowers of the amounts to be paid one month
prior to the due date, i.e., the 5" of July. Again,
the borrowers have two choices to settle the re-
payvment schedule for each particular year. If due
borrowers fail to arrange the payment, follow-up
by mail, telephone, and home visit will be made
depending on the length of the delinquency

period.

3. Repayment hardships
3.1 Data and methodology
3.1.1 Age-earnings profile
To investigate the repayment hardship

of loan recipients, we need the estimated future

*However. a loan recipient can choose to repay the debt more or faster than what is specified in the repayment
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income of the loan recipients. We use the age-
earnings profile of average Thais with an under-
graduate degree provided by Chapman and
Luonkaew (2008 ). They construct the age-
earnings profile of Thai graduates using data
from the 2006 Labor Force Survey conducted
by the National Statistical Office. The sample is
classified into female and male graduates. Their
income is measured as wages from their main
jobs with a minimum of 20 working hours per
week. The estimated income of average gradu-
ates is constructed based on the Ordinary Least
Square (OLS), which is regressed by potential
experience (as a quadratic) and education back-
ground. ¥

Moreover, to examine how the repay-

ment hardship of loan recipients under the SLF
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Figure |: Age-Earnings profile of average graduates
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scheme will be different when the loan recipients
earn much lower than the average, we use the
age-earnings profile of graduates whose income
is in the bottom 10%, i.e., unlucky graduates. To
calculate the estimated future income of unlucky
graduates, we also use the same regression
model as that of average graduates. The mini-
mum earning of unlucky female graduates is
12,500 baht, but on average they earn 75,994.96
baht. As for unlucky male graduates, their
average income is 78.972.62 baht, which is
higher than that of female ones.

The age-earnings- profile over a period
of working life of average female and male
graduates and that of unlucky female and male -
graduates are shown in Figure 1 and Figure 2,

respectively.
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Figure 2: Age-Earnings profile of unlucky graduates

There is a possible unemployment issue. However, it is probably not very serious because the average unemployment

rate of female and male graduates during the 15-year repayment period is only around 8% and 4%, respectively.
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To calculate the repayment hardship,
there are four sub-samples in our analysis, i.e.
average female graduates, average male gradu-
ates, unlucky female graduates and unlucky
male graduates. The repayment hardship is cal-

culated as below.

Total loan repayment

Repayment hardship = Total i
otal income

The total loan repayment of each period
is adjusted to a real term, using the inflation rate
of 4% and total income, estimated by the regres-
sion model, is in a real term."”

3.1.2 Repayment conditions of the cur-
rent SLF

The nominal interest rate charged to
current SLF loans is fixed at 1% until the loans
are fully paid. The 1% interest rate assists loan
recipients to bear a very low cost of their educa-
tion because it is much lower than market inter-
est rates. Currently, the term deposit interest
rate of the Government Saving Bank is 3% and
the interest rate of long-term government bonds

11

is 5%. It means that the government has to

subsidize the SLF at least about 2-3% over the

15-year repayment schedule.

Furthermore, the 1% interest rate charged
highly affects the present value of repayment in
the future. Assuming that an average inflation
rate is 4%, the government subsidizes loan re-
cipients about 3 %. The amount of repayment
reduces through time at a real rate of 3%. When
the total loans. charged with 1% interest rate, are
fully paid after 21 years (4-year course of study,
2-year grace period and 15-year repayment pe-
riod), the government would receive much lesser
amount of money in real term.

In addition, the SLF allows loan recipi-
ents to start loan repayment two years after their
graduation. The two-year grace period of repay-
ment benefits loan recipients, but increases the
government subsidy. Moreover, since the loan
application date, the borrowers are not obliged
to pay interest, or to make a repayment for seven
years, meaning that the government has to bear a
high cost of lending for the seven-year interest
grace period. In addition to this, the SLF allows
the borrowers to postpone their repayment in a
total period of two years if they are unemployed

or face a natural disaster, riot, or war.

"“The calculation of repayment hardship in this article is based on the actual repayment practice of SLF, which is

slightly different from the results of Polsiri, Sarachitti and Sitthipongpanich (2008).
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3.2 Analysis
We calculate the average repayment
hardship over the 15-year repayment period of

average female and male graduates as well as

Table 1: Average repayment hardships (%)
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unlucky female and male graduates under the
four different SLF schemes, companing between
the current scheme and our Three preposed

schemes. The results are presented in Table 1.

Schemes Interest rate of 1% Interest rate of 7%
Average Unlucky Average Uniucky
Female Male Female Male Female Male Female Male
2 Rep. 3 Inf’ 4.37 3.6l 12.96 10.12 7.15 5.97 20.97 16.46
0 Rep, 3 Int’ 4.74 3.92 14.79 11.68 7.76 6.48 23.97 19.04
2 Rep, 0 Int 4.65 3.85 13.77 10.76 10.13 8.51 29.50 2323
0 Rep. 0 Int' 533 4.51 15.41 12.18 10.64 9.15 30.15 24.02

‘2 Rep, 3 Int refers to “Two-year repayment grace period and interest charged 3 years after graduation”.

“0 Rep, 3 Int refers to “No repayment grace period and interest charged 3 years after graduation™.

°2 Rep, 0 Int refers to “Two-year repayment grace period and interest charged on enrollment”.

‘0 Rep, 0 Int refers to “No repayment grace period and interest charged on enrollment™.

“ The nominal interest rate of 7% is equivalent to a real rate of interest of 3%, given that the inflation rate

is 4%. If the government’s cost of borrowing is 3%, this interest subsidy will be removed.

As expected, under the current SLF
scheme (2 Rep, 3 Int with the interest rate of
1 %), the average repayment hardship of the
borrowers is the lowest among all schemes.
Even for unlucky female graduates, the average
repayment hardship is only as high as 12.96%.
The current SLF is considered generous, be-
cause the government subsidizes a large portion

of the loan in terms of a very low interest rate of

1%, a two-year grace period of loan repayment,
and a seven-year grace period of interest
charged.

Compared with the current SLF, when
we change the repayment grace period from two
years to zero (0 Rep, 3 Int with the interest rate
of 1 %), the average repayment hardship in-
creases only less than [ % for all sub-samples.

The result also holds when adjusting the grace
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period of interest charged from seven years to
zero (2 Rep, 0 Int with the interest rate of 1%).
These findings indicate that under the low inter-
est rate regime, a change in the grace period
conditions does not really affect the repayment
hardship.

When we design a comparison SLF by
changing the interest rate from 1% to 7% (2
Rep, 3 Int with the interest rate of 7%), the aver-
age repayment hardship of average graduates
increases roughly by 2 -3 %. Differently, the
average repayment hardship of unlucky gradu-
ates increases around 6-8%.

When we remove all forms of subsidiza-
tion by the following changes; 1) the interest
rate increases from 1% to 7%, 2) there is no
grace period for loan repayment, and 3) the in-
terest is charged on enrollment. Table 1 shows
that the average repayment hardship under this
radically modified SLF scheme (0 Rep, 0 Int
with the interest rate of 7%) is as twice as much
for all sub-samples, compared with the current
SLF scheme. More precisely, the average repay-
ment hardship increases from 4.37% and 3.61%,
to 10.64% and 9.15% for average female and
male graduates, respectively. As for unlucky
female and male graduates, the average repay-

ment hardship increases from 12 .96 % and

10.12%, to 30.15% and 24.02%, respectively.
These findings show that for unlucky graduates,
if the government decides to reduce the subsidy
for student loans, they may have to pay as high
as one-fourth of their income for the loan, on
average.

We then compare the repayment hard-
ship over the | 35-year repayment period of the
current SLF and the radically modified SLF
scheme (0 Rep, () Int with the interest rate of 7%)
for all sub-samples. Figure 3 shows that under
the current SLF scheme, an average female
graduate pays as low as 1.77% of her income to
the SLF at the beginning of the repayment period
because the SLF does not charge interest in the
first vear of repayment. When the interest is
charged to her loan in the second year of the
repayment period, the repayment hardship in-
creases more than doubled to 3.77%. Then, the
proportion of repayment to income gradually
increases before it reaches the highest at 5.22%
at the end of the repayment period. Similarly, for
an average male borrower, the proportion of loan
repayment to income increases from 1.6% in the
first year to 3.35% in the second year. The maxi-
mum repayment hardship of average male gradu-
ates is about 4.1% in the last three repayment

years.
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Figure 3: Proportion of total payment to total income

of average graduates (Current SLF)

Figure 4 shows the repayment hardship
of unlucky graduates over the repayment period.
Compared with that of average graduates, the
proportion of repayment to income of unlucky
graduates is much higher. More precisely, the
proportion of loan repayment to income is the
lowest at 4.72% and 3.86% in the first year of
repayment, and it then rises to 10.22% and 8.3%
in the second year for unlucky male and female
graduates, respectively. Unlucky graduates are
in the most difficulties in the last year of repay-
ment. Specifically, the repayment hardship is
16.4% and 12.44% for unlucky female and male
graduates, respectively.

The proposed SLF scheme that charges
7% interest rate on enrollment and requires the
borrowers to pay immediately after graduation

demonstrates a different pattern of repayment
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Figure 4: Proportion of total payment to total income

of unlucky graduates (Current SLF)

hardship, compared to the current SLF. The in-
terest charged on enrollment has a strong impact
on the repayment hardship of borrowers at the
beginning of repayment period. Tendency of the
role of the interest goes down over the repay-
ment period because the size of principal is
getting smaller. Therefore, the proportion of total
loan repayment to total income is reducing
overtime under this proposed SLF scheme.
Moreover, as expected, the repayment hardship
is higher under the modified scheme than the
current scheme.

Considering the case of average borrow-
ers, Figure 5 shows that at the start of the repay-
ment period, an average female borrower pays
14.19% of her income as the principal plus inter-
est charge of the loan. The proportion increases

to 14.29%, which is the highest, at the second
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year of the repayment period. Then it declines
gradually to the lowest of 7.43% at the end of
the repayment period. The result also holds for

an average male borrower. Nevertheless, the
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Figure 5: Proportion of total payment to total income

of average graduates (Modified SLF)

ship of unlucky borrowers is shown in Figure 6.
However, the proportion of repayment to in-
come of unlucky borrowers is substantially
greater than that of average ones. Specifically,
the proportion peaks at 37.31% and 30.75% for
unlucky female and male graduates, respec-
tively, in the 2" year of the repayment period.
Subsequently. it declines to the lowest at 23.1%
and 17.65% for female and male graduates, re-

spectively, at the end of the repayment period.

repayment hardship of a male borrower is around
1-1.5% lower than that of a female borrower.

Similar to Figure 5, the repayment hard-

— — Female  ————Male

18 20 22 24 26 2B 30 32 34 36 38 40 42

Figure 6: Proportion of total payment to total income

of unlucky graduates (Modified SLF)

4. Conclusion

We analyze the repayment hardship of
student loan borrowers in Thailand for the
undergraduate level. We compare the current
SLF with three alternative SLF schemes, assum-
ing different grace periods of interest charge and
loan repayment. In addition, we assume a 7%
nominal interest rate, instead of 1 %. for all
schemes. This 7% rate is to make the real inter-
est rate of the SLF loan equivalent to the

discount rate we use in the analysis.

i ]

O




Under the current SLF, average repay-
ment hardship of average female and male
graduates is 4.37% and 3.6 1 %, respectively,
while that of unlucky female and male gradu-
ates is 12.96% and 10.12% respectively. As-
suming that the interest rate increases to 7% and
the grace periods of interest charge and loan
repayment are eliminated, the average repay-
ment hardship of average female graduates in-
Under the same condi-

creases by about 6 %.

tions, the average repayment hardship of
unlucky female graduates raises by about 17%,

compared to average female graduates. In case

RERER LR
SUTHIPARITHAT =0

of male graduates, the average repayment hard-
ship of the average ones and unlucky ones in-
creases by approximately 2% and 11%, respec-
tively.

To sum up, the current SLF seems to be
generous in terms of repayment hardship for the
borrowers. Nevertheless, if all forms of the gov-
ernment’s subsidy are taken away, i.e. the nomi-
nal interest rate increases and there are no grace
periods of repayment and interest charge,
unlucky graduates will be in difficulty in paying

back the loan.
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Abstract

The research “Roles of Children Television Programs and Public Conscious-
ness” had objectives to analyze the content of television programs which relating to the
public consciousness of children, to study roles of children television pro.gmms in pub-
lic consciousness, to study opinions of the children on promotion of public conscious-
ness for children television programs. The research was the qualitative research in-
cluding in-depth interview of the producers, textual analysis of the television programs
and focus group of the children.

The results of the research were that most of children television programs
relating to the public consciousness promoted public consciousness in two issues
which were supporting the benefit of the public focusing on cooperation, forgiving and
helping the weak people without gaining benefit.

Roles of children television programs in public consciousness, the producers -
for the programs should focus on the roles of programs in teaching life skills for the
children. Moreover, the public consciousness should be presented with cartoons and
showing the children activities as social models.

For the opinions of children on public consciousness in children showed the
public consciousness in terms of helping the others and sharing knowledge with others.
The adolescents thought that most of children television programs taught the children
to live with others, helping each other and solving the problems in the families. They
had different point of views on public consciousness depending on their experiences.
Mawey :  unumuessems Insiiml | Sadiinaisisae, Aeulawu

Keywords : Roles of Television Programs, Public Consciousness, Mass Media
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Abstract

As foreign direct investment (FDI) has become a major driver of a country’s
growth, literature on FDI determinants has won scholars’s continuous attention and
gained significant space and momentum in the FDI literature. Although the inverse
relationship between wage rate and foreign direct investment has been empirically
confirmed, there has been no effort to derive the insight into the specific behaviors of
the relationship. The absence of such insight, therefore, limits the scope of practical
recommendation. This paper, as a result, aims to conceputally suggest that sensitivity
analysis of FDI provides useful information for policymakers in predicting the length
of time during which competitive wage rate of the country holds. This in turn helps
policymakers craft appropriate long-term plans on infrastructure, capital stock, and

human resource of the country.
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Keywords :  Foreign Direct Investment, Wage rate, Sensitivity Analysis, FDI de-

terminants



o a oW d
nEYsdad
UTHIPARITHAT

Introduction

National policy to attract foreign direct
investment (FDI) has become a major issue as it
determines a country’s growth through techno-
logy spillover, employment, and balance of pay-
ment improvement. Whether it is the cause or
effect, the world FDI volume has outgrown
trade volume in the past fifteen years (Blonigen,
2005; Hill, 2007). What many national policy-
makers may overlook, however, is that FDI has
its reasons to enter when particular conditions
are met and to leave when the conditions dissi-
pate as the country’s situation changes.

The recent phenomenon that FDI in
some industries. especially the labor-intensive
ones, are deviating from and moving out of
Thailand to other countries with relatively more
competitive labor cost, such as Vietnam, con-
cerns policymakers and the business commu-
nity. While multinational entities (MNE’s)
freely move their investments wherever most
efficient, the host country has no other choice
but to carefully craft a long-term national policy

of FDL not only to attract FDI but also to pre-

pare for the next step when it leaves.

Thailand has enjoyed receiving FDI in
the past seventeen years as a result of successful
monetary policy (financial liberalization in
1990) and competitive labor costs and skills.
However, after China and Vietnam opened to
free trade and investment, the two countries have
become an emerging target for FDI. Among
many transition-specific factors, the competitive
wage rates of these two economies have become
the focus of decisional criteria. In light of prox-
imity. Thailand is probably most affected from
Vietnam’s emergence. Nevertheless, while Viet-
nam can enjoy the stream of inward FDI today, it
has to prepare for the departure of FDI when its
wage rate is no longer competitive in the future.
Compared to other macroeconomic factors, how-
ever, wage rate is relatively more predictable. It
tends to increase over time, as a country’s
economy advances, thus making FDI relatively
predictable as well.

Since Hymer’s (1976) seminal thesis on
FDI and MNE’s was posthumously published in

1976. sixteen years after it had been presented.

*In fact, Vietnam’s long-term higher education plan dictates that the country be science-oriented by emphasizing on

pure science, information technology, and bio-technology education. By the next 10 years, Vietnam is expected to

rely more on science-based industry, and less on labor-intensive industry, hopefully by the time when the labor-

intensive FDI moves out.
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FDI has won scholars’ continuous attentions to ~ wage rate, much literature supports its effect on
explore it in its many different dimensions FDI decision-making (Amaro & Miles, 2006;
(Calvet, 1981). Attempts to comprehend the Bevan & Estrin, 2004; Janicki & Wunnava,
impact of wage rate on FDI decision-making are 2004; Carstensen & Toubal, 2004; Girma, 2002;
found in the literature focusing on FDI determi-  Billington, 1999; Kyriacos & Stilianos, 1996:
nants. Although the two most recent studies Bajor-Rubio & Sosvilla-Rivero, 1994; Nigel,
(Bitzenis, 2003; Blonigen, 2005), which aimed 1993; Fedderke & Romm, 2006; Salehizadeh,
to comprehensively review the literature focus- 2005; Tung & Cho, 2001; Yang. Groenewold &

ing on FDI determinants, surprisingly neglected ~ Tcha, 2000; Wei, Liu, Parker, & Vaidya, 1999).

Net Flow of Foreign Equity Investment Classified by Sector

1989 1990 1995 2000 2005 2006 2007
Industry 20,129 20.649 15.086 46,829 124,835 134,899 147,850
Food & sugar 1.854 1.022 952 3,790 -566 3.022 3,345
Textiles 747 1.707 1174 1,437 3337 -801 2,182
Metal & non metallic 2,747 1470 1,995 5.523 8.476 12315 19.843 ‘
Electrical appliances 7.511 8,748 8.469 9.157 37.096 36.733 11.430
Machinery & transport equipment 974 1,981 2,974 12,131 49,758 44,584 48,898
Chemicals 2,108 2,011 1.726 2.7%1 16,522 5.952 9.028
Petroleum products 3 0 -4.195 2,884 -2328 13,054 10,305
Construction materials 73 16 633 2.042 789 280 1.058
Others 4.109 3.693 1.358 7.073 11,752 19,761 36,762
Financial institutions 1401 1.163 643 5.267 62.112 85,282 54378
Trade 5.065 10.100 10.716 21.392 16.352 23324 39.965
Construction 3.174 3,209 832 132 1.472 -4.015 2,055
Mining & quarrying 576 1125 1214 688 -1.438 7737 21,177
Agriculture 64 416 278 20 507 -41 56
Services 1.201 1.079 2,038 19.715 14.793 12.813 21576
Investment 0 0 -2,163 -2.001 -62 82951 11.063
Real estate 5212 4,785 18,544 3,087 1.079 329 39,744
Others 86 473 4 18,780 -179 -2.937 14.807
Total 37,408 43.000 47.192 113,910 219472 343242 352,672

Bank of Thailand, December 2008
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Nevertheless, these empirical works
simply suggested that wage rate in the host
country negatively affected the locational FDI
decision, with no further insight into the behav-
iors of the effect. The scope of the findings,
therefore, limited the scope of the recommenda-
tions. While the finding did quench scholars’
thirst for comprehension of FDI behaviors, it
was reluctantly and ineffectually used to make
recommendations to policymakers because
scholars could not suggest that governments
keep wage rate low in order to attract FDL

This paper aims to prove that wage rate
sens_itivity analysis of FDI provides useful infor-
mation that can benefit policymakers in predict-
ing the length of time during which competitive
wage rate of the country holds. This, in turn,
helps policymakers make appropriate long-term
plans on infrastructure, capital stock, and human

resources of the country.

Literature on FDI determinants and wage
rate

Considered an engine of a country’s
growth, FDI has been explored in two major
strands: the impact of FDI on a country’s

growth and FDI determinants. Both strands of

the literature aimed to suggest that policymakers
create favorable conditions to attract FDI.

The very first literature on FDI determi-
nants dates back as early as 1960: The interna-
tional operations of national firms: A study of
direct foreign investment, Hymer's (1960) thesis
at MIT. He distinguished direct from portfolio
investment. He also postulated that FDI existed,
despite the fact that local firms had better infor-
mation of local market, because (1) foreign firms
possessed a countervailing advantage over local
firms. and (2) the market for sale of this advan-
tage was imperfect. It was Kindleberger (1969)
who refined and delineated the “market imper-
fection” as a cause of FDI. He specifically classi-
fied market imperfection into four categories: (1)
imperfection in goods, (2) imperfection in factor
markets. (3) scale economies, and (4) govern-
ment-imposed disruption. Attempting to encom-
pass new developments in the field of FDI deter-
minants, Calvet (1981) synthesized FDI theories
and re-classified market imperfection into mar-
ket disequilibrium hypotheses, government-
imposed distortions, market structure imperfec-
tions, and market failure imperfections.

After the theory synthesis by Calvet

(1981), scholars in the field of FDI applied the
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existing FDI theories in numerous empirical
research studies. Some focused soley on one
particular determinant, while others tested various
determinants simultaneously. Blonigen (2005)
conducted a comprehensive review of empirical
literature on FDI determinants. In his work, FDI
determinants were classified into two groups:
firm characteristics and external factors.

Firm characteristics that affect FDI deci-
sion-making are derived from transaction cost
theory and the ownership-location-internalize
(OLI) paradigm. The transaction cost theory
was first introduced by Coase (1937) and later
refined and operationalized by Williamson
(1975). While the nature of public goods of in-
tangible assets specific to the firm explain mul-
tiple-plant decision, the transaction cost theory
gives a more complete explanation to why it has
to be in the FDI form. The OLI paradigm devel-
oped by Dunning (1988) takes a step out of the
firm’s boundary to include a location-specific
advantage to explain the locational decision of
FDI. Firm characteristics, however, are rela-
tively understudied as a result of their inherently
unobservable nature (Blonigen, 2005). Accord-
ing to the review of Blonigen, scholars having
conducted empirical studies on firm-specific

assets including Mork and Yeung (1992) who
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used R&D and advertising intensity to proxy
firm-specific assets, and Kogut and Chang
(1991) and Blonigen (1997) who studied Japa-
nese firms’ acquisition FDI in the U.S. to access
firm-specific assets.

Empirical studies on external factors
affecting FDI decision-making mostly use partial
equilibrium analysis. Frameworks of these studies
are based in industrial organization and finance.
Therefore, the tested factors are macro-economic
factors. These factors include exchange rate ef-
fects (Froot & Stein, 1991; Steven, 1998; Klein
& Rosengren, 1994; Blonigen, 1997; Cushman,
1985; Campa, 1993; Goldger & Kolstad, 1995);
taxes (de Mooij & Ederveen, 2003; Hartman,
1984, 1985; Slemrod, 1990; Scholes & Wolfson,
1990; Auerbach & Hassett, 1993; Swenson,
1994; Hallard-Dreimeier, 2003: Blonigen & Da-
vies, 2004); institutions (Wei, 2000a, 2000b:
Hines, 1995); trade protection (Grubert & Mutti,
1991: Kogut & Chang, 1996; Blonigen, 1997);
and trade effects (Lipsey & Weiss, 1981, 1984;
Grubert & Mutti, 1991: Blonigen, 2001; Head et
al., 1995: Hoshi et al., 1991; Belderbos & Slu-
waegen, 1996: Blonigen et al., 2005).

The conclusion about the body of literature
of FDI determinants, perhaps, is as Bitzenis

n

(2003) described: “... no theory dominates ...
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In a similar fashion as Calvet (1981), Bitzenis
reviewed and synthesized theories determining
FDI. While Calvet’s work was at the conceptual
level, Bizentis’ was at the variable level. He
collected 69 variables determining FDI decision
-making in a literature review from 1937 up to
2000 and categorized into 9 groups: i.e., market
hunters, strategic market hunters, factor hunters,
efficiency hunters, location hunters, exploiting
ownership advantages, financial hunters, politi-
cal reasons, and overcoming impertfection,
which he collectively called the “Universal

Model of Theories Determining FDL.”

Wage-rate as a determinant of FDI

It seems that wage-rate received limited
attention from the three comprehensive reviews
of FDI determinant literature (Calvet, 1981;
Bitzenis, 2003; and Blonigen, 2005). In fact,
Bitzenis did slightly mention about labor, under
the “factor hunters” category, but in the dimen-
sion of its “availability.” However, the FDI
literature from 1999 to 2006 appears to have
wage rate and labor cost empirically tested in at
least 13 studies.

Of the thirteen studies, only one by
Amaro and Miles (2006) tested the sole effect of

wage rate on FDI decision. They observed that

middle-income developing countries such as
Brazil, Malaysia, and Mexico, after having bene-
fited from FDI inflow, started to fear losing FDI
to new. lower-wage countries. They found that
wage rate was still an important FDI determinant
as well as infrastructure quality.

The other studies tested wage-rate to-
gether with other macro-economic factors deter-
mining FDI decision-making. It appears that
countries in transitory stage, especially those in
Central and Eastern Europe and China, have
received increasing attention. Three of the
twelve studies were specifically on FDI in Cen-
tral and Eastern Europe, two on FDI in China,
and one in South Africa. FDI in developed coun-
tries was studied in four research studies: three
in the United Kingdom, one in the United States,
and one in Spain.

Bevan and Estrin (2004) used a panel
dataset of bilateral flows of FDI from Western
European countries to Central and Eastern Euro-
pean ones. They found that unit labor cost, gravity
factors, market size, and proximity were the
most important FDI determinants. Janicki and
Wunnava (2004) conducted a similar study, fo-
cusing on eight Central and Eastern European
candidate economies awaiting accession into the

European Union: i.e., Bulgaria, Czech Republic,
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Estonia, Hungary, Poland, Romania, Slovak
Republic, and Slovenia. The study revealed that
key FDI determinants were the size of the host
economy, the host country risk, labor costs in
the host country, and openness to trade. Car-
stensen and Toubal (2004) used dynamic panel
data methods to examine FDI determinants in
Central and Eastern European countries. The
study statistically confirmed traditional and
transition-specific FDI determinants. Traditional
determinants included market potential, low
relative unit labor costs, a skilled workforce and
relative endowments, while transition-specific
determinants were method of privatization and
country risk.

Girma (2002) conducted a study on non-
EU FDI in the United Kingdom. The study con-
cluded that FDI determinants changed in
response to the challenges and opportunities
created by increasing economic integration. FDI
determinants also depended on types of FDI. In
this study, acquisition FDI appeared to be more
responsive to the size of European markets and
unit labor costs relative to the rest of the EU,
and less sensitive to the local market size. Bill-
ington (1999) analyzed locational decision-
making of FDI in the United Kingdom using

two models: a multi-country model, containing

- - ¢
aniUIviaul
SU‘I’HiFARITHﬂT'I'_

seven industrialized countries, and a multi-
region model, consisting of the eleven regions of
the United Kingdom. At a country level, market
size variables (income and growth), unemploy-
ment, level of host country imports and certain
policy variables (corporate tax and interest rates)
were significantly confirmed. At the regional
level, population density, unit labor cost and
unemployment were significantly confirmed.
Nigel (1993) constructed a theoretical model of
FDI and empirically examined FDI in the United
Kingdom during the 1980’s. He found that rela-
tive factor prices were an important determinant
of FDI, with investment becoming more sensi-
tive to movements in relative labor costs in the
1980°s.

Salehizadeh (2005) studied the relation-
ship between FDI inflow and the economic
growth of the United States. The results showed
a rising share of the American labor force as
being employed by these affiliates, and that FDI
inflow favored high-wage industries and sectors.
The study also found a positive and significant
relationship between FDI and U.S. economic
growth. In a study on FDI in Australia, Yang,
Groenewold, and Tcha (2000) found that interest
rate, wage changes, openness of the economy

and a variable representing industrial disputes
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were important FDI determinants. Bajo-Rubio
and Sosvilla-Rivero (1994) examined the rela-
tionship between gross FDI inflow in Spain,
during the period from 1964 to 1989, and mac-
roeconomic variables. The study found signifi-
cant and negative effects for the user cost of
capital and the unit labor cost only for manufac-
turing and non-manufacturing FDI, respectively,
and not for the total gross FDI.

In a study on FDI in South Africa, Fed-
derike and Romm (2006) found that determi-
nants of FDI lay in the net rate of return, as well
as the risk profile of the FDI liabilities, assur-
ance of property rights, market size, wage mod-
eration, lower corporate tax rate and full inte-
gration of the South African economy into the
world economy:.

The two studies on FDI in China include
Tung and Cho (2001) and Wei, Liu, Parker and
Vaidaya (1999). Controlling for infrastructure,
unemployment rate, wage rate and agglomera-
tion economics, Tung and Cho found a relation-
. ship between tax rates and incentives and FDI
inflow. Adding to traditional determinants of
FDI such as level of international trade, wage
rate, R&D manpower. GDP growth rates, im-
provement of infrastructure, rapid advances in

agglomeration, and preferential policies, Wei,

Liu, Parker and Vaidaya found that closer ethnic
links with overseas Chinese attracted relatively

more pledged FDL

Sensitivity analysis of wage rate to FDI

As previously argued, while these studies
successfully made clear statements about the
importance of unit labor cost on FDI decision,
they failed to provide any deeper suggestions to
policymakers. The confirmed significance of
wage rate could not, in practice, suggest that a
country should keep its wage rate at a favorable
level to attract FDI. By implication, this could
mean to keep the standard of living low and simply
welcome human rights movements. It is the
intention of this study to suggest that a sensitivity
analysis. as opposed to a mere test of signifi-
cance level, of wage rate to FDI would benefit
the crafting of national policy on FDI.

Sensitivity is the investigation of poten-
tial changes and errors in the parameter values of
any economic model. Sensitivity analysis has
been applied to a wide array of issues. Pannell
(1997) groups the uses of sensitivity analysis
into 4 main categories; decision making or
development of recommendations for decision
makers, communication, increased understanding

or quantification of the system, and model
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development. An example of applying a sensi-
tivity analysis to FDI issue is found in a study
by De Mooij and Ederveen (2003). In the study
a sensitivity analysis is used to examine the
impact of tax on FDI. They found a median tax-
sensitivity of FDI of -3.3 across twenty-five
studies.

The gist of sensitivity analysis is to
observe the rate of change (the slope) of an
activity level or of the objective function with
respect to changes in a parameter. In the case
that unit of measurements of the observed pa-
rameters are not comparable elasticities have to
be calculated. Elasticities simply are measures
of the percentage change in a dependent vari-
able divided by the percentage change in an
independent variable, have to be calculated.

Among many FDI antecedents, changes
in wage rate are most predictable. One can
expect only an increase in wage rate as time
passes by. As a country’s economy advances, so
do standard of living and wage rates. A study on
wage rate sensitivity of FDI will show the fash-
ion of the impact of increases in wage rate on
FDI. The result of the study will indicate the
duration that FDI of an industry will remain in a
country before the wage rate becomes unbear-

able, thus leading to a decision to investment
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reduction and new investment in another coun-
try. As each industry depends on different types
of labor to a different degree, it is appropriate

that there be an analysis control for industry.

Conclusion and future research

Using a sensitivity analysis, one can
explore the manner and pattern of impact that
changes in wage rate has on foreign direct
investment. The pattern of impact is useful for
making a more accurate prediction of the dura-
tion that FDI of an industry will remain in Thai-
land. This, in turn, is useful for long-term plan-
ning of the country in various dimensions. Tech-
nology transfer, which is one of the benefits that
FDI brings in, will be more efficiently planned
provided that the duration of FDI is known.
National policy can be more precise in phasing
the long-term plan to transfer technology. This
helps prevent technology transfer from not hap-
pening before FDI moves out.

The analysis will also greatly help
national educational policy in planning to pro-
duce sufficient and relevant human resources. As
a country advances and relies more on FDI,
educational institutions may blindly produce
graduates with irrelevant skills, creating an over-

supply of work force in some areas and an
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undersupply in others. Not only does it help the labor whose foreign direct investors decide to
in-feeding process of labor, but also the analysis pull out the stakes.

will help to plan for re-training programs for
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Abstract

The world’s market for frozen ready-to-meal products is becoming more value-
added nowadays. This is the result of an increase in world’s population together with
changing world economy and eating habits. In Thailand the manufaction is growing to
the very first position in the line of exporting market. In 2002 to 2007, frozen ready-to-
meal products have increased theirs value from 30% to 50%, which equal to over 3,500
million baht a year.

Though Thai export has certain problems , people expect that it would double in
the future, In order to gain a competitive advantage in the market, a lots of sources are
needed for support. Among them are lower costs and accepted food quality and safety.
Moreover, package design must be fashionable, using beneficial materials to serve mar-
ket likes while observing import label rules. As a result we would put most attention to
business and management for safety in every process such as material preparation and -
pre- processing, heating for damaged pathogenic and spoilage microorganisms, package
portioning, reducing temperature after cooked and freezing for supply. Also, the busi-
ness needs to have their qualities check for frozen ready-to- meal safety products as well
as protection management program for roofing and the areas around, employees, equip-
ment receiving and operating, visitors, storing and supplying frozen ready-to-meal and

products to consumers.
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