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Abstract The purpose of this study is to implement ECOFoodLife, a pro-environmental dietary
information system, as a mobile website and check the availability of the information system through
usability evaluation. In addition, during the usability evaluation, visualization variables of information
were inputted to confirm changes to the system before and after the input. In particular, the usability
evaluation was conducted on 36 men and women in their 20s and 40s, and tasks were given to access
the mobile website for 28 days to input breakfast, lunch, and dinner menus. The usability evaluation
showed that the average daily intake energy amount and carbon emission of participants were lower
than the corresponding average goal of participants, and the average eco-friendly index was 2.05g CO-
e/kcal, which was similar to the one in the previous study. In addition, as a result of providing three
visualization variables and comparing the eco-friendly index before and after the provision, it was
confirmed that the index lowered from 2.11 to 2.00 and changed the diet to an eco-friendly diet.
Further, there was an opinion that there was a problem with the ease of use and utilization of the
information system due to the lack of a food database and that the name of the food needed to be
supplemented so that similar food names could be searched. In essence, about 67% of participants rated
the information system as useful, and the most preferred function of the system was providing
information on individual goals and results (in the form of figures and graphs). Finally, this study is
significant in that it conducted convergence research that required expertise in various fields of
greenhouse gas, food, and information system, which is difficult to conduct in the design field, and
conducted usability evaluation on the implemented actual information system, unlike research centered
on existing surveys.
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Pro—environmental Dietary Information System(Mobile)
f—

Users

Home
4—» Input Dietary

+ Input
- Dietary of Breakfast,
lunch and dinner
(food name, amount)
- Output of Result
- Goal of Day
(Energy, CFP)
- Result of Day
(Num. and graphs)

Login
Join Membership

+ Input Information
- D, Password
- User name
- Date of birth

I — . 1

- Age group

- Gender

- Height

- Activity Index

f—————— Foods Information

Input Guide

Fig. 1. Menu Structure of Pro-environmental Dietary
Information System
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Function and Information provided

+ Name the system Bl (refrain from using other icons or images) ‘

+ Set the appropriate amount of energy and carbon emissions
per day according to the height entered at the time of
membership and the selected activity index (25 to 40)

« Position the user's appropriate amount of energy per day and
appropriate carbon emissions at the top of the screen

+ Cumulative comparison of eco—index across users to provide
percentile messages

+ Color the results of the eco-index on the corresponding date
on the calendar (good-green, caution—yellow, warning-red)

- Position the user's appropriate amount of energy per day and
appropriate carbon emissions at the top of the screen

« Place today's results in the second place, and input the diet in
the third place

- Compare today's results to your goals (appropriate amount of
energy and carbon emissions) and plot the results in a bar chart
- Color classification by graph interval (green—100%, orange—
101-150%, red—151% or higher)

+ Mark today's eco-index in relatively large numbers and color
the numbers according to the range of numbers (green: less
than 2.2, orange: 2.2 to 2.5, red: 2.6 or more)

Intro/ lcon
Login
Join ] None '—
— Relocation of Info. H
Comparison with
Others
Home —
Interaction
— Color ‘
— Relocation of Info. F
Result }7
Compare Your
Changes
Ipput Num. text b
Dietary
Graph
Color —
— Interaction ';
Food DB )
Guide of Activity }7
Input
Guide

- Enter your diet (search for food, select it, and consume it) and
calculate it immediately

+ Modifiable and deleteable and provides immediate calculation
results when entering future diet

« Providing DB information on food and ingredients (energy
amount, carbon emissions)

+ Guidelines on how to input diet and provides reference
information to enable weight of food

Fig. 2. Matching of Menus, Consideration Factors, and Information provided by Pro-environmental Dietary

Information System
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Table 1. ECO Index to Considerable[4-6]

No ECO Index Source
" | (g CO; e/keal)
Chai(2019)’s Vegetarian & Semi
1 1.9 X
Vegetarian[5]
2 1.2 Seol(2016)’s a Standard Diet[6]
3 2.5 Seol(2016)’s Average of 6 Scenario Diet[6]
Average of 30 survey diets based on
4 2.2 .
energy intake(4]
Average of 30 survey diets based on
5 2.0 .
appropriate energy standards(4]
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ECOFoodLife ECOFoodlLife Logout

Logout

“Home | Input Diet  Food Info. Input Guide Home | Input Diet | Food Info. Input Guide

Hong 1620 kCa|(Appr0. Energy per day)

Hong 1620 kcalppro. E d
9 (Gigove. Emegy par ¢Ey) 3564 4C0, eq(Appro. Carbon Emissiong)

3564 4C0, eq(Appro. Carbon Emissions)

Monday, February 07, 2022
You are one of the top 00% of
the participants in the pro- Result of Today -~

environmental diet.
Breakfast ~

< February 2022 > et i o o S
Y Th + Q rice 200 296 256
2 3 4 . Mixed rice
6 7 8 9 0 11 12 W M
13 14 15 16 17 18 19 Browniik
20 21 22 23 24 25 26
27 28 Am’t Of Dumped Food 100 47
Sum o Brealfast 200 296 303
ECO Index's Meaning of Color ~ Saveﬁ,
Good(2.2 g CO2 eq./kcal Less) Lunch ~ ,\\\ r‘
Caution(2.2~2.5 g CO2 eq./kcal) !
@ Warning(2.6 g CO2 eq./kcal More) Dinner
[ @] < )
L J
\\ [ O < / -
Fig. 4. Input Diet of Information System 1

Fig. 3. Home of Information System
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O = 100% A
ECOFoodLife
Home  Input Diet | Food Info. ' Input Guide
Ecotibane (i'c‘: w'/%@','é;f) (;acrg?:; S:J“g')

1 Oatfiakes 373 79

2 White Rice(raw) 363 97

3 RoePondetognd 362 642
4 Rice(outdoor) 353 166
5  Cookedwhieroe 155 52

6  Cookedbown e 186 73

7 Cooked bean rice 158 58
8  Inst Rice(white) 148 128
9 Whezt flour 334 113
10  Pan frying powder 360 83

11 Glutinous wheat 260 97
12 Gravity flour 376 115
13 \"/\"gfi‘f‘” 368 161
14 Frying flour 512 245
15 Sneck 484 250
16 Biscuit snacks 523 245
17 Shimpsnack 511 246
18 Com Snack 534 337

3

J

Fig. 6. Food DB of Information System

7 O s )

ECOFoodLife ..,
Home Input Diet Food Info. | Input Guide
Target energy and carbon emissions are
automatically set to reflect individual standard
weight and activity.
If the search DB does not have the food you want,
select a similar food or select the main ingredient.
Please include water, coffee, drinks, snacks, and
late-night snacks that you ate before and after
meals.
Even if you don't know the exact amount, please
enter the approximate amount and refer to the
table below.
Name Ave. Weight
Avocado lea 140g
Banana lea 150g
Tangerine lea(middle) 80g
Peach lea(Big) 300g
Apple lea(middle) 300g
Apple lea(Big) 380g
Pear lea(Big) 600g
Tomato lea 170g
Cucumber 1lea 280g
Paprika lea 130g
Brockley lea 260g
Tuna can lea(small) 90g
Tuna can lea(middle) 135g
cheese 1ea(slice) 24g
Egg lea(middle) 48g
Egg lea(big) 56g
Egg lea(special big) 64g
Yogurt 1ea 85g
Espresso 1shot 25ml

[l @ <

Fig. 7. Guide of Information System
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Ministry of Env.
EPD Data
32 Korean Food
Client Data

(User PC) SERVER

Ministry of Agriculture,
Food and Rural Afairs
33 Korean Food Data
Low Carbon Agr. Data
National Standard
Food Composition
Table

Denmark
Food LCA Data

Food DB J \ AticoData |
Fig. 8. Structure Chart of Information System
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Fig. 9. Use Case Diagram of ECOFoodLife
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Table 2. Three Variables

No. Screen Visualization Image
Result of Today
ECO Index(gCO, e /keal) 6.3
1 Diet Input: Energy(kcal/day) 1288
Results Graph ——
Carbon Emissions(gC0,e/day) 9008
S February 2022 >
1 z
3 4 5 6 7 8 9
2 Home: ECO 10 n 12 13 14 15 16
IndeX status 17 18 19 20 21 22 23
24 25 26 ar 28 29 30
ECO Index's Meaning of Color
Good(2.2 g CO2 eq./kcal Less)
Caution(2.2~2.5 g CO2 eq./kcal)
Warning(2.6 g CO2 eq./kcal More)
5 Hon.le}‘l goglpare Hong's 16-day average Eco index is 2.3,
with Others
the top 70% of all users.
Messages
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Table 3. Results for 28 days of 36 participants
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Table 5. Comparison of ECO Indexes Before and
After Exposure to Variables

. 4/11~4/24 4/25~5/8

ype (14 days) (14 days)
2.11 2.00

Average ECO Index (g CO2 e/kcal) | (g CO2 e/kcal)

Average of intake Energy 1,815 1,664
Amount keal/d kecal/d
g , L 3,836 3,640

Average Carbon Emissions 2 CO2 e/d 5 CO2 e/d
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Trends in Average Intake Energy and Carbon Emissions
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Fig. 10. The average amount of energy consumed and carbon emissions of participants during the 28 days
. Changes in the ECO Index of Diet for 28 Days
3.0 29 28 2.8
25
2.5 2.3 24 2.3
2.1 22 2.1 /\2/\
2.0 T T /\‘ / 20 ~ 19a./\ A 20 .
16 \}l 19 19 19 \/1.8 \\ld \/ \/ 19
15 1.7
1.0 Average ECO Index(g CO, e/kcal)
2.05
0.5
0.0
411 4/12 4013 414 4/15 4/16 417 4/18 4/19 420 421 4/2 4/23 424 425 426 427 4/28 429 4/30 51 52 5B 54 55 56 57 58

Fig. 11. Average eco-index trend graph for participants over 28 days
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Pro—environmental Dietary Information System Food DB System Related Org.
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Fig. 12. A Proposal for Pro-environmental Dietary Information System
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