37

AED Y.

Research Article

COMPARISON OF THE PRINTING AREAS FOR COMMONLY USED FONT TYPES: EXAMPLE
OF GREEN INFORMATION

Emrah AYDEMIR"

Some of the fonts used in the computer systems are designed to facilitate readability
on the computer screen while others are designed to use both readability and print
space economically. However, computer users do not have any idea which of the
most commonly used fonts are more economical. In the present study, the printing
area of the 10 commonly used fonts were examined with image processing methods
and compared among each other. It is seen that the font which uses the least print
area among Century Schoolbook, Courier New, Georgia, Times New Roman, Arial,
Comic Sans MS, Tahoma, Verdana, Cambria, Calibri fonts is Courier New whereas
the type that uses the least print area is Times New Roman. It was found that Comic
Sans MS and Verdana used almost twice as much printing area as the font Courier
New font. With this study, it is thought that computer users will be more careful and
more conscious about the font they use for printing.
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1. Introduction

As a result of various social, economic and environmental factors, it can be said that less paper is used
recently. Specifically, users prefer e-mail, projector, document scanning, double-sided printing, single-spaced
text, recycled paper, printing multiple pages per page, smaller font size, margin reduction, toner / ink saving
mode, colorless and paper-free printing solutions [1]. Users and companies may also seek for such simple
solutions that don't require investment.

Font designers put great efforts to choose features such as the type and size of the font to make the
reader's reading experience more enjoyable and more comfortable. The typography of the text undoubtedly
influences the reader's reading and comprehension performance [2, 3]. In addition, the font type and font size
are also effective on reading and comprehension [4, 5]. Indirectly, text type can be said to affect the printing
area used while printing on type paper. Tiirk Telekom has developed a font type with 25% less ink / toner
for its use [6]. In this study, the widely used font types were compared regarding the use of the print area.
Thus, it is aimed to increase both individual and institutional awareness about green IT.

2. Green Information Technologies

Reducing the use of environmentally harmful materials and chemicals in information and
communication technology products or the use of recyclable products can be considered as green information.
Technologies aiming to minimize the environmental impact of design, production and use of tools such as
computers, monitors, printers, network and communication systems known as green IT [7]. In green IT,
respect for nature and the efficient use of products are essential [8]. It also contributes to environmental
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sustainability through equipment that uses energy more effectively. Energy efficiency is provided not only by
hardware but also by green software [9]. Especially virtualization technology is one of the best examples of
this condition [10]. However, the awareness of individuals and institutions about green IT is very low [11].
The UK is the first country to focus on green IT strategies and policies [12]. The ultimate aim of green
computing is to reduce operational costs and increase the efficiency of the IT infrastructure [13]. Individual
and corporate users of information technologies can choose and apply the solution they want to use to reduce
costs.

3. Commonly Used Font Types

Effective reading, fast reading, charm and general preference font types were examined and eight fonts
were found to be widely used [14]. Hashim and Majid [15] used these fonts and the Calibri font in the
readability of web texts. However, it has been concluded that fonts do not have an effect on web readability.
These fonts are listed below.

1. Comic Sans MS
Verdana
Tahoma
Arial
Georgia
Century Schoolbook
Times New Roman
Courier New
Calibri

Times New Roman font type is designed for both legible and print economy. The Georgia font type is
similar to the Times New Roman font type, but is particularly legible on the computer screen. The Century
Schoolbook font type is also designed to be more legible, especially in books, and is widely used in school
books [14].

Thesis manuscripts of the Institute of Science and Technology belonging to 208 state and private
universities in Turkey examined the font types given in Table 1 below. Some universities have allowed their
students to use more than one font. Some of the universities have been excluded from the evaluation due to
their being a vocational school, not being an institute of science or lack of a thesis guide, resulting in 68
universities in total.

© o N O~ oDd

Table 1. Font Type and Number of Universities Using

Font Type Number of Universities Rate (%)
Avrial 22 9,13
Bitstream-Charter 1 0,41
Calibri 9 3,73
Cambria 4 1,66
Helvetica 1 0,41
Tahoma 2 0,83
Times New Roman 132 54,77
Verdana 2 0,83
There is no Institue or thesis writing guide 68 28,22
Grand Total 241 100

The majority of the universities (54.77%) prefer the Times New Roman font type. Then Arial font type
was preferred with 9.13%. Other font types are used in very few universities. With Helvetica, the Bitstream-
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Charter font type is used only at a university. These font types are not installed in the Windows 10 version and
in Microsoft Office 2016 by default. Therefore, these font types were excluded from the study. Cambria was
added to nine font types and 10 font types were examined.

The 10 font types specified here are printed on 12-point A4 paper. Figure 1 below shows the 400% zoom
of the "S" character. Only solid black is used, and each character is under the corresponding font. Figure 1
shows that some font types are thicker and more dominant when carefully examined. However, in some font
types, thinner and lesser points are used. Such properties are effective in the use of the print area. Montrucchio
and Ferrero [16] also found that in order to reduce the use of toner in these studies, these characters were able
to place white spots in dense places and save about 40% of toner. Similar results were observed in different
studies [17, 18]. Another method of saving toner is to illuminate some areas of characters in print. For example,
only the color values of the internal pixels are exposed from the pixel groups of the same color. Thus, outlines
are unaffected [19]. It is another method to make the inner and edge pixels independent [20] or to just open
some parts of the image [21].

S S

S

‘s

Century Schoolbook Courier New Georgia Times New Roman
Arial Comic Sans MS Tahoma Verdana

Calibri Cambria

Figure 1. A Letter of Commonly Used Font Types (400% Zoomed)
4. Method

Font type and font size are important for less ink / toner consumption [22]. For this reason, with 10
commonly used font types in the study, 10 verses of the National Anthem were written in Word file to fit on
one page. Then the output from this word file is saved as an image file with jpg extension. With the help of C
# programming language, image files with jpg extension have been converted to Bitmap file type. Thus, red,
green and blue values of each pixel will be accessible. These values consist of values between 0-255. The
pixels of the image files created here are either full black or full white. By counting the black pixels and white
pixels, the necessary analyzes were made and the ratio of the blacks was extracted. Thus, the use of printing
area has been determined. Pixel numbers are calculated by the following equations.
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Yy d
TS=ZZS )

Ts = Total black pixel count
y = Total number of horizontal pixels in paper
g = Total number of vertical pixels in paper

s = Black pixel

Y d
Tb=22b @

T, = Total white pixel count
b = White pixel

T, =Ts+ T (3)

T, = Total pixel count

The number of white pixels is calculated by counting the white pixels by scanning all pixels horizontally
and vertically. The number of black pixels is calculated similarly and the sum of the two gives the total number
of pixels. As a result of the ratio of these values with the following equation 4, the printing area utilization
ratio is calculated.

Ty + Ty (4)
¢ = Black pixel ratio

5. Results

The calculated number of black pixels and white pixel numbers for each font is given in Table 2 below.
In this case, the font with the least use of the print area was Courier New with 3.55%. The Times New Roman
font is 4.94% followed by the least printable area.

Table 2. Print Area Usage Ratios of Font Types

Font Types Total white pixel Total black pixel Total Black Ratio (%)
count count
Comic Sans MS 3619078 249628 3868706 6,452493
Verdana 3619623 249083 3868706 6,438406
Tahoma 3622015 246691 3868706 6,376577
Arial 3633961 234745 3868706 6,067791
Georgia 3644581 224125 3868706 5,793281
Cambria 3668706 200000 3868706 5,169687
Century Schoolbook 3672691 196015 3868706 5,066681
Times New Roman 3679757 188949 3868706 4,884036
Calibri 3684153 184553 3868706 4,770406
Courier New 3731099 137607 3868706 3,556926
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Comic Sans MS and Verdana font types have been found to have the most printing area fonts. It
would be correct to say that these fonts use approximately twice as much printing space as the Courier
New font type. There is a 0.1% difference between Times New Roman and Calibri font type.

Courier New

Calibri

Times New Roman
Century Schoolbook
Cambria

Georgia

Arial

Tahoma

Verdana

Comic Sans MS

o

50000 100000 150000 200000 250000 300000

Figure 2. Black Pixel Numbers by Font Types

Black pixel numbers according to font types are shown in Figure 2 and there is very little
difference between Comic Sans MS, Verdana and Tahoma but this difference is very high for Times
New Roman and Courier New.

6. Discussion and Conclusion

Due to the fact that computers are indispensable devices of today, much of the information is
obtained through these tools. In some cases, the information must be transferred from the computer to
the paper. Even though this situation is reduced by different solutions, some users think that paper
transfer is still necessary [23]. In this study, it was investigated which common fonts would be
appropriate to use less toner or ink in case of paper printing. It has been seen that the Courier New font
uses the most printing area of the 10 commonly used fonts. It would not be correct to say that reading
from the computer screen is more disadvantaged than reading paper [24]. Therefore, of course, not
printing is the right solution. However, selecting the font types that use less toner / ink when printing is
required will be the most suitable option for greener printing. Milosevi¢ et al. [25] also produced similar
results. The font generated by the font called eco-font was found to use 39% less ink than other fonts. It
was seen that these two different fonts could be parsed by the users but not the problem. The Regulation
on the Procedures and Principles to be Applied in the Official Correspondences [26] covering all public
institutions and organizations states that the electronic documents will use Times New Roman or Arial
as the font. However, the Times New Roman font uses approximately 10% less print space than the
Avrial font. This means that 10% toner savings will be achieved if the Times New Roman font type is
selected and applied in all public institutions. It is good to see that the Times New Roman font type is
mostly used in the thesis writing guidelines of the Institute of Science. Considering this situation, other
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institutions and organizations will undoubtedly have many different benefits. Some of these are less
damage to nature, less paper consumption, less toner consumption, less electricity. Particularly while
efforts are being made for a sustainable ecosystem [29] on the one hand, ignoring such issues will be in
contradiction in itself. Unhelkar [27] also refers to a number of users to reduce the environmental impact
of information technologies in their daily life, such as turning off the monitor, minimizing printing
operations or using recycled paper. It would be right to say that there is almost no difference between
Times New Roman and Calibri. This difference can be ignored and the two font types can be considered
equal in terms of the print area. Furthermore, in future studies, both fonts that use less print space and

methods that can hide data in various ways can be used [28].
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