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Urban Agriculture

This project focuses on service design to address challenges
in urban agriculture by integrating product and interface
solutions. It facilitates seamless collaboration between
elderly and young gardeners through interactive devices and
systems.

Using a user-centered approach, the project tackles issues
such as physical limitations, knowledge gaps, and social
iIsolation, providing intuitive interfaces and assistive tools for
planting, care, and task management in urban green spaces.

Time: 2024.05-2024.07 Type: Individual Project
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sDefinition Of Urban Agriculture .
Urban agriculture refers to agricultural activities carried ‘1
out in or around cities, including planting, breeding, L Beijing

and agricultural processing.

Urban agriculture in China is mainly concentrated in big
cities such as Beijing, Shanghai, Guangzhou, and
Shenzhen. The reason is that land resources in big cities .- Shanghai
are scarce, and urban residents have a higher demand
for green space and healthy food.

«fypes Of Urban Agriculture In China

In areas of
ceased development '\

10%

Community Garden

Educational Farm —
13%

Rooftop Garden
Utilizing the rooftop
space of urban buildings

Balcony Garden
Rooftop Garden
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Community Garden
A public green space jointly
used by community residents

Educational Farm
Located in schools or
educational institutions

-
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Balcony Garden
Residents use their own balconies
- for small-scale planting

Research Of Participants
Urban agriculture participants are generally well-educated, living in the city center, and from the

upper middle class.

Age of Participants Motivation

o 20-29 years old

15.74%%

50+ years 1241% — 30-39 years old

40-49 years old & Jﬂ Education and
3 experience
Environmental protection
«€hallenges And Strategies
® Lack of urban land and resources ® Consumption pattern
® Passive community engagement Challenges ® Food waste
® Limited government support ® National grain demand
Production Consumption
® Adopt community gardens, ® Optimize resident dietary pattern
rooftop gardens, and vertical

. @
farms. Strategies Reduce food waste

® Community participation ® Adjust grain demand structure

® Funding and resources support ® Moderate food imports policy

Urban agriculture in Chinese cities includes community gardens, rooftop gardens,
balcony gardens, and educational farms. Participants are typically urban retirees, white-
collar workers, and families. Available space and supportive policies facilitate this
practice, promoting sustainable urban living.



¥y Stakeholder Map J Interview

Description Of Reason Key Stakeholder List sdrban Planter Interview sGovernment Research Interview
By systematically identifying and analyzing stakeholders, urban agriculture "Maior Chinese cities like Beiiing. Shanahai
projects can be designed to be more effective, inclusive, and sustainable, & - T ' T Guajngzhnu T ;cti?f'ely progmc:t; @ Public Hygiene @ Vegetable Varieties
addressing the diverse needs and leveraging the strengths of all involved parties. 82 48 g1 e R L A S e e ] N . .
J SIS J D _ 2 years e = Y er———— urban farming through supportive policies, Watering, fertilizing, and spraying must Residents' vegetable varieties must
Urban Planter Family members Community Property Management | h » - Plant Types d,*" . - 4 i/ £:; integrating green spaces and innovative not impact neighbors‘ hygiene. Trim comply with laws, regulatinns, and
Residents’ Committee Company ah 4h & b i : g h practices to enhance community welfare in hanging plants regularly. environmental protection standards.
: ‘*‘ 9 @ AT i s ¢ 2 SR e & urban areas.”
Zhao Jin , LB T aakts $ONR e
Site e 2 S T e B W
| O Blyeeire 010 g aaicony Anc ROCK B A TN S S, @ Food Safety Planting Areas Public Safety
A%"ECU“U?AT&E*"WH[ - 'n «Relationships Residents must use qualified seeds, soil, The committee issues licenses and Ensure safety with secure flower pots and
upport Agencies | . ; : _ : . L . : .
PP 0 > Q: How do you plan your planting space before starting planting? and adhere to planting standards for designates planting areas for approved racks; avoid installing them on high-rise
Horticultural = Non-Governmental ; L. : i
Companies a L, Organizations o Support grower and enjoy A: The flowers struggled on the balcony due to poor lighting, so vegetables were planted on the food safety. residents. buildings.

the benefits of the harvest

rooftop instead, with support from residents and the landlord.

: Do you think the nutrients needed to grow crops are sufficient? - P
Directly interacts with residents, — - 5 ’ 9 P m e rs 0 n a

Dbl AR ..... e
e manages and supports them L ﬁ A: Choose organic fertilizer, applying once or twice a week based on plant growth. Reduce if
yellowing, increase if thriving. | will not choose homemade fertilizer because it is troublesome.

Xiao Lifen Wu jiawen =~ =

i

oy 1

Site Cnmmuneity.--_(‘;arq:ggi(ég”Mi
Age 80 YearsOld" ek

Occupation-Retired Worker -

- Community Residents’
* ect}mmittee
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9 Ensures urban farming activities

Property Management
Universities and Company
Research Institutions
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comply with community regulations Site Balcgny Garden (gml)__lf‘

Age 55 Years Old

Consumers

Duration
8 years

Occl tm‘nGraphlc Designer’ i

o Formulate and implement relevant tt,
policies, provide resource support

Plant Types Vegetables & FruatTrEEST

Plant Types plant Type_l__s____ Flowers & Veg cta bl_e_s

Urban Personality " My balcony garden Personality " | live alone as a solitary

9 Develop relevant policies A | 'Q*

. . . —g e 7T » Et' - . - | " sl
Planter and provide guidelines <R LI Wen e & 0 i Al Ay . g Creativity and Aesthetic Sense brings colorful flowers into Creativity and Aesthetic Sense elderly person, so | joined
O 62 years old Balcony And Roof pata - @B e e L g = my home, but limited = a community garden to
Ba wf DR Gardening Enthusiasm space and sunlight are Gardening Enthusiasm socialize with other
Agricultural Experts ; : ientifi
?and Consultal;ts Environmental Family members (6 QHEFSEINTURG KeseATEN o - . n o . ’
Protection Department and technical guidance Q: How do you choose plants or seeds suitable for an urban environment? Problem-Solving Skills challenging Problem-Solving Skills residents
= =5
A: | buy from the flower market; they generally offer plants that are well-suited for cultivation. o o
Provide planting resources Motivations Needs Motivations Needs
€ and technical support Q: Is your planting area easy to water? ® Beautity The Indoors @ @ ® Healthy Lifestyle @ @
_ s _ o o _ ® Healthy Food ® Social Activities
A: Yes, it's easy. | use an automatic irrigation system. If the water supply is insufficient, | adjust the S Connerth listure Space Guidance o Kill e Socializing Assistance
Purchase and consume system. The automatic irrigation is convenient, though occasionally the batteries run out.
9 oroducts from urban farming Pain Points Goals Pain Points Goals
Q: Do you believe the nutrients for your crops are sufficient? e Limited Space And Sunlight e Flooding During The Rainy Season [{EGEIEELIENILEN
" . . Fallen L Polluti Cleanliness Insufficient Strength For Farm Work
Local Government A: To ensure better plant growth, | buy fertilizer and use it every 10-15 days. I've experienced both @ Fatien Hedves FORULon = ¥ RN~ B T HAILAGR
e Water Spills Everywhere e Need Help But Live Alone

nutrient deficiencies and over-fertilization.



@ Problems And Insights E] Case Study

w P r M This image compares balcony and community gardening across "Preparation,’
0 C e S S a p "Planting,” and "Harvesting," highlighting planting challenges at each stage

e Preparing -------------- | e e Planting === -=- == == mm e | }-- Harvesting - - - sProblem Tree
Nutri Al Kitchen Scale
. £ - . 6B . G2 Seniors find it hard to bend Cold weather kills new plants . _
& & & . & I P R = T ks Smart nutrition tracker that automatically records
' Buy materials and ' Arrange plants based ' Apply fertilizer : Trim the branches ; \ iack detailed food intake. It identifies and logs nutrition
' organize the balcony + on light needs L rand leaves o 00 much water, roots turn blac e
® - . 5 Eam | - &) Back hurts from lifting flower pots facts of foods, eliminating manual data entry.
: ; rain P o e o  Pick fruit Not enough sun, plants turn yellow Key points

: Research suitable plants Lack of space

Pain
. Lack of planting knowledge
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Inadequate light

rinsufficient fertilizer
. distribution :

: Sow seeds : Set up automatic ' Check plant
: pain ' watering equipment ' health

: Seed spacing is : Pain : §Pain

- inappropriate : water spills  Unable to

. everywhere : : determine

; : : plant health
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. Fallen leaves

pollution . Pain
» Unable to

, determine ripeness

;

. Share crops
Pain

: Limited

. participation
&

: Harvest produce and
' recycle plant waste

§Pain
' Plan crops and with | = : Unable to pick
' neighbors & . & L&) + high fruit
Pain ' Prepare soil and set up : ' Establish a 5 Prune and
 DifficilEto rasch an éthe garden layout éwatering schedule : 5 Eweed the
. agreement : Pain | & ' Pain : 69 . garden
: Physical strain and ' Plant seeds/seedlings Flooding during : Apply fertilizer ; Pain
» limited mobility and arrange crops . the rainy season : Pain - Find it hard
o , _ _ (:Eﬁ) . to bend
: Pain : Physical strain | Check plant health :
: Back hurts from :
: lifting flower pots . Pain

§Time—consuming
» due to quantity

Physical Adaptation

Seniors unable to pick high fruit

Can't carry heavy water jug

Limited opportunities for
knowledge sharing

Feel lonely gardening alone

Social Isolation

Hard to find local gardening
communities

Privacy concerns when sharing
garden photos online

dnsights

Knowledge & Skills

Provide personalized
assistance to seniors with
varying skill levels.

v

Physical Adaptation

Facilitate peer support
through gardening

community social activities.

Knowledge & Skills

Too much fertilizer burns leaves

Small bugs eat rose leaves

Rain drowns small herbs

Sad when flowers won't bloom

Insufficient recognition for gardening
efforts

Achievement & Motivation

Lack of benchmarks for gardening
progress

Automated Identification § Nutritional Analysis § Data Logging

Dibble

Key points

Betty

Tangible interface device with three points.
Place a contact on a point to send them a
message, simplifying communication for users.

It is a garden tool with interactive features. When
inserted and rotated, it sends help requests to
volunteers. Volunteers respond similarly, earning
points for market vegetables.

Task Request System Reward Mechanism

Dirt falls on living room floor

i

Social Networking

Create a social network for
gardening enthusiasts to
share and discuss.

Achievement & Motivation

Enhance users' sense of
achievement in their
gardening endeavors.

Key points
Tangible Interface Personalized Messaging

Pet Communication Button

The pet communication button recorded the
corresponding language. After training, the dog
can use the button correctly to communicate with
people, and even learn more than 29 words.

Key points
Multi-Modal Interaction Customizable Command Set



Q- Ideation

Problems

Physical Adaptation
Achievement & Motivation
Social Isolation

Knowledge & Skills

Concept 1

/

Expressions

Negative Emotions

Low Efficiency

« Plants Turn Yellow

« Bugs Eat Leaves

» Back Hurts From Lifting Pots

- Sad When Flowers Won't Bloom
» Feel Lonely Gardening Alone

« |Insufficient Recognition

« Dirt Falls On Living Room Floor

« Weather Kills New Plants

« Fertilizer Burns Leaves

s

Knowledge Exchange

« Rain Drowns Small Herbs

Quick Help Requests

Task Assistance Matching

Emergency Response

Group Activities

Handy Tools

Resource Sharing

Solutions

Visual Instructions

Step-By-Step Guides

B
Communication

Button System

Use quick-touch buttons to
bridge elderly and young
gardeners, enabling instant
assistance requests through
smartphone notifications in
urban gardens

« Reward Mechanism
« Personalized Messaging
» Voice Calls

o Elderly hands struggling
with a large potted plant

o Volunteers offer

assistance

e Single finger
pressing the
assistance

slider

9 Smartphone notification
received by volunteer

i

0

e Earn points for

completed task

Idea 1: Communication Button

« Reward Mechanism
» Personalized Messaging
» Voice Calls

Idea 2: Smart Desktop
« Prediction & Reminder

« Skill Learning

« Progress Tracking

Idea 3: Garden Workstation
- Motorized Height Control

- Multi-Functional Storage

« Space-5Saving Design

Idea 4: Local Trading App
- Local Produce Exchange

- Community Delivery Network
« Harvest Planning

Ideas

Accessibility

. Social Connection

+ Real World Impact

Accessibility
Social Connection

Real World Impact

Accessibility
Social Connection

Real World Impact

Accessibility
Social Connection

Real World Impact

score

93

TRAIKX  score
8 & SAE

& 8 8 & ¢ 86

RRRXRKY . ore

1 8 6 & S

1 & 6 & 8% 72

score

72

-

growing advice based on
real-time monitoring and
local conditions

» Prediction & Reminder
« Skill Learning
* Progress Tracking

o User activates smart help
through assistant button

Concept 2
Smart Desktop o User places plant on e System displays 9 User reviews and
_ smart desktop surface personalized plant confirms care
Al-powered interface for scanning care guidance schedule
analyzes plants and
provides personalized R

R

9 User explores related
educational content

|IX The Value Proposition Canvas

Gain Creators

- Housing Rental Policy Support nnn[l

(Points Redemption)

» Community Mutual Aid Model

 Sustainable Urban Planting
Showcase

l'e'l
L Jd
Products & Services

« Communication Buttons +
Rewards System

- Smart Desktop For Planting
Support

» Professional Planting Pain Relievers

Guidance Platform
» Reduce Workload For Elderly

Through Volunteers

« Provide Planting Tools And
Guidance

% - Build A Network For Better
Community Interaction

Value Proposition

Customer
Gains
« Essential Benefits: Easy Planting And Harvesting

- Expected Benefits: Building Social Connections

» Extended Benefits: Improving E Customer
Residents' Quality Of Life

- Complete Daily Planting Tasks
Efficiently

Join Mutual Aid Programs To
@ Strengthen Connections
- Involve Elderly In Planting
To Boost Community
Development

Customer Pains

- Elderly Face Physical Limitations
« Lack Of Planting Skills And Experience

» Low Engagement, Leading To Isolation

Customer Profile



sl Smart Desktop

Due to the primary user group being elderly,
the interaction design employs fewer
hierarchical levels, instead displaying
Information directly categorized by type to
meet user needs

As elderly users in Chinese regions often feel
overwhelmed when using digital technology
products, and considering the health
concerns of prolonged screen time, we've
retained only essential core functions. Social
features have been intentionally omitted
from this product, instead encouraging real-
world social interactions through alternative
approaches

The start page prominently features a voice assistant
functionality to cater to users' personalized needs

Start Smart Desk

Activate voice assistant

Object Identification % Place plant & soil

Learning Hub

Personal Space

Health Status

Care Guide

Soil Analysis

® keeds water
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P}rsonal Space - My Plants

.........

Comectend oxamses

My plants

Collected courses

Growth History
Water & Light Data

Disease Detection

Watering Guide

Care Instructions

pH Levels
Nutrient Status
Fertilizer Plan

Video Tutorials
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Plant Guides

Planting Calendar
User Settings

Personal profile

Gardening Dashboard
Care Guide
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accessed through the 'More' button

on the plant status page, and users
- --can adjust their management
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Additionally, voice assistant buttons
are placed on the periphery of each
page to allow users to activate the

feature at any time

[s] Persenal Space
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In the Personal Space section, users

can switch between different tabs
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(@ Communication Button System

@@hysical Button Set T1he Physical Button Set is designed for elderly growers without mobile access, offering intuitive interaction 4
through customizable AssistSliders for various assistance requests such as transporting, picking, pruning, or carrying. It also includes a call
button, a speaker and mic, and a charging pad for seamless interaction. The system integrates with a volunteer app, enabling volunteers to
receive and respond to help requests effectively.

AssistSlider Status

[ —

= | ( = -'.
| ( 1y FL \

Volunteer Cancels: Icon turnsred ——>  Slide back: End

Order Failed:

Slide back: End
Ilcon turns red

—>

Slide Button Up: Initiate
help request

Progress countdown: Slider

Slide back: End
track shows progress

| Gﬂf\ \ \ ' \

1.Default 2.Task 3.0rder 4.0rder
Status Assigned Failed Accepted

—>

Task Completed: Icon resets

Press call button
for special requests

Order Accepted:
Icon lights up

——> Icon turns red: End

User Cancels: Slide back

AssistSlider Modules

Y

5.Halfway
Progress

—
F

'}

Speaker & Mic

7/

Call Button
The intuitive s======secceeaaan

herringbone pattern Large, soft touch

clearly conveys area for easy -
/ operation-=====«=-=-- L
4 \
X s T \
indicating waiting Charging Pad
time progress
... . A\ 4w eSS a4 Y EEAEER. e ¥ Y @ Indicator
AssistSlider | Light for
Battery Status-==---- ®
( | 4
- v
v ) v Y
Transport Pick Prune Carry

. : - i Help Request Help Completion
Product Views From Different Angles «Volunteer Mobile App
The Communication Button system notifies volunteers E““: oy,
—_ 5 of assistance requests through an intuitive mobile e o
(= | % - | | i i AR,
- | ') | interface. Volunteers can: Ay s S
l \ | 7] — - [ s e o R
x C l ] e VView Request Details: Access task information, G —
l_./ L/ | — . . . .
‘ including the type of assistance, location, and L
\ v ! requester profile
® Earn Points: Complete tasks to gain points, track
| Front-Upper View Top View Side View achievements, and level up in the system r 7
¢ IR

Points Reward

+50 Points
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@ Help Completed!

Heavy Physical Paints: 50

Zhao Jin

&) u

Plant Care Schedule Week v ol

& Needs water 2 &
Today you have to water, 2 weeks for harggs! ﬁd Monstera
i Do e

Pest and Disease Fertilizer . . 4 [ e \;_._" R = et TR ~
& - luctive foodscapes into u n
> : u l"l.-ll-:ll E o T — S ey B i ':-I..-:] _::‘.L "_f_‘|"'|"'_,||:_'|:il'| Firre IE l'lr: J‘t'_l.q :
Characteristics 9 10 1 12 13 14 15 :

istainable city landscapes

,_

45(}:_“.“ %'Jl 559 - 555 Jpright keaves, dork green M i Wed Listion Evidancs

Heirsst Curmenthy aboul 45cm

Physical Assistance

Aood Lomplat .
e =
o T | S
- T T N
1 CxpEC e QUranion. U mir L "
| ;
" |
= 1
. . o Ton 5 LAEgOr il ofy
R TLE % ) [
H & |4 !
5 1 i A ki i el o1 - F - nM

Pest and Disease Control

A Mumbsr of sovag 8

v

Health Status . I Maintcin proper watering practices —
- Current stotus; — Healthy f ’ | Water on WEdnESdﬂ]r' 2. Ensure good air circulation
&

MNutrient Intake

s = v, Mot Mow
Ly vater 5T

-

|ast chiescks Fabroary 20205

Check soil betore watering - if it's still moist, wait another day 3. Regularly inspect leaves and stems Your Progress
et chiack chas gharch 200 200 i g
A 4. Clean leaves with damp cloth monthly

y Remind me every Time S—

¥ )

==3 Mitrogen A5%
-

280 Points

£ Phosphors 7%
mionthily Tosol

Care Guide Learn More — 2 days b Marning (%:00) w

Ty ! %
- - .
1 Prloaed! it Srhiiecd il ot
¥ 5 . T
" I 7 10 | ] (& i L}

Growth Curve (cm) '

_..—..Ll;l;;

Use a balonced, water-soluble
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during growing season (spring and
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GoldenYears

Our "GoldenYears Sanctuary” is a comprehensive service
design project aimed at revolutionizing the way we perceive
and care for aging animals in zoological settings.

Sanctuary

This multifaceted approach combines digital platforms,
architectural design, product design, and interactive
installations to raise public awareness and improve the quality
of life for elderly animals.

Role: Leader

Time: 2024.08-2024.11 Type: Team Project

Contribution To Key Components:
Digital Platforms (90%) , Interactive Installations (30%)
Architectural Design (20%) , Product Design (10%)

il Background

Aging Trend of Zoo Animal Population in Guangdong Province (2012-2023)

Showing increase in total numbers and growing proportion of elderly animals

Number of Animals (Thousands)
60

40

0

® Young

® Middle-aged Elderly

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

«Site Selection Of Zoo

(Year)

Guangzhou Zoo, established in 1958 in Yuexiu District, houses 4,500 animals across
450 species, including 67 nationally protected species, and attracts 4 million visitors
annually. With these characteristics, it serves as a suitable location for our design.

pA)

F Chengdu-Chongging-Greater
Bay Area Corrido

[ Xijiang Route
N :
E Coastal Route
W Guangzhou Zoo ”1..}’*
Research institutions
B Animal protection association
A\, v

The reason for choosing Guangzhou zoo

Long history
Established zoo with decades e
of experience in animal care.

PN Large elderly animal population

v
LJ Significant expertise in caring
for aging zoo animals.
.1, Subtropical climate
7 |deal weather conditions for
AN

diverse animal species year-round

= 'ﬂﬂquhuu-!huhui-

Macau Route

o e ‘1
" N o :
i Beijing-Hong -Macau Corridor

=¥

A
.. e 4 j."':'l"': ;/
.

E Yangtz zFti*'.ﬂarr Delta-Greater
Bay Arga Corridor

e
- -

& }E Guangzhou-Shenzhen-
BT Hong Kong Route

-

Convenient transportation
Well-connected location facilitating
easy access for visitors and resources.

Animal protection association
Center for coordinating regional animal
welfare and conservation efforts

Nearby research institutions
Collaboration opportunities with universities
for animal behavior and conservation studies

Economic Pressures on Smaller Zoos in Guangdong Province (2012-2023)

lllustrating revenue decling, rising expenses, and growing deficit in smaller zoos

Financial challenges

\S) Decreased visitor attraction -
... Reduced welfare resources

Deteriorating conditions

Needs for aging animals

+ Increased medical expenses
gi#” Srecialized facility investments

Higher nutrition costs

eAnimal Analysis

Our project focuses on Brown Bears, Stub-nosed Monkeys, South China Tigers, Asiatic Lions as primary research subjects. We

(Million ¥)
70

50
40
30
20
10

0
2012 2013

® Revenue

2015 2016 2017 2018

Expenses =@= Deficit

2020 2021 2022 2023

selected these species due to their high proportion of aging individuals. Additionally, these animals are Long-lived in
captivity, presenting unique care challenges.

Brown Bear

Helght 1T00~150cm
Width 90~150cm
Length 170~280cm
Weight 180~280kg

Lighting Requirements

. L

| | | | | I
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Stub-nosed Monkey

Height 57-76 cm
Width 25-55cm
Length 50-135 cm

Weight 15-20 kg
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south China Tiger

Height 70-80 cm
Width 50-70 cm
Length 2.2-2.6 m
Weight 130-175 kg
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South China Tiger:

Asiatic Lion

Height 80-120 cm
Width 70-120 cm
Length 2.2-2.7 m

Weight 120-190 kg
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H Field Research

The research combined interviews and observations, focusing on elderly animal care, health management, and public engagement. Key findings highlighted issues with
manual health monitoring, weak emergency alerts, and low visitor engagement.

aOn-Site Observations aStaff Interview

i Fer : Lo AR T . h : ™
-y "'?.'ﬂ'f:ﬂ—- olim/r ap NN Poor enclosure design increases - Resting areas lack comfort and ggﬁi Q: In the daily care of elderly animals, which
Bl “‘ 1I 4 g _ , N T 7 =

proper temperature regulation.

risks of unsafe feeding by visitors. {8 tasks are the most time-consuming?

« Limited space restricts natural | - Existing facilities do not support the

behaviors and causes stress. physical needs of elderly animals. A: Recording and monitoring health data
.« Inadequate enrichment fails to o ’.':".L. % - Limited medical resources affect manually is very time-consuming. This method is
< stimulate physical and mental ' preventive care and treatment. not only inefficient but can also lead to errors

activity.

'u-—l."'_
=

G

1K

=R
g b Q: What challenges do you face in health
- F management?

A: There was an incident where delayed alerts
caused a missed treatment for an elderly animal
experiencing a sudden health issue at night

©

&L; Q: What is the biggest drawback of current

« Inadequate care for aging animals. « Insufficient staff for personalized care. « Outdated exhibits fail to engage visitors. Gz&/ promotional methods?
« Hidden care areas, visitors unaware of « Habitats lack natural, engaging features. « Lack of stimulation reduces activity.
behind-the-scenes work « Enclosures fail to ensure safety and  Minimal education on elderly animal care. A: Lack of interactivity and appeal makes it
comfort. difficult to effectively convey the needs of elderly

animals, leading to low visitor engagement

aSite Selection For The Elderly Animal Care Center
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(;) Summary: Choosing | — | g ' TENEER
the Amusement Park | ' - ' ' e Closed due to age and disrepair
— — ¢ Inconsistent with modern zoo concepts

The amusement pEI’k stands out e Occupies valuable space for potential
as the ideal site due to its animal habitats

.
spacious layout and existing

p
infrastructure, reducing _ | - | | , | | : |
redevelopment costs compared | e S W A & N s (“\ Animals Performance
to other areas. [ /\. \ * Ethical concerns about animal shows

® |Limited educational value

Unlike the science corridor or - Al Celllio e AR et o
animal performance zones, its | | %
large, adaptable space allows for i N | = S '_ P i
the creation of customized " N\ \ Y | = aie s é_ Science Corridor
habitats that cater specifically A _ — . # 1 58 ¢ Outdated exhibits and information
to the needs of elderly animals. 4 | | G - ' e Worn-out interactive installations

space

¢ Narrow, elongated layout with limited

El Questionnaire

We conducted a visitor survey to understand public awareness and
engagement with elderly zoo animals. The questionnaire focused on

visitor demographics, visit motivations, learning
suggestions for facility improvements.

Are you willing to spend more time observing and learning about elderly animals?

Interested in Area for elderly animals

Willing to Observe elderly

preferences, and

eWhat Can We Get From The Questionnarie?

vy

Youth Engagement

67% of visitors aged 18-35,
suggesting potential for long-
term education

Balancing Entertainment
and Education

37% visit for Family Activities,
15% for education

Awareness Gap

55% unaware of elderly animals,
indicating an educational
opportunity

Welfare-Conscious
Visitors

31% support specialized medical
areas for elderly animals

gBasic Information
Age Gender

'a

Under 18 12%

18-35 67% 48%

Are you aware that there are elderly Zoo Visit Purpose?
animals in the z00?
AR 37% @ 35%
Family Activities Entertainment

93% 45% -~ 997

® 36-60 16% Male Female Yes = No 4@ 19% m 13%
@® Overé0 5% Education Research
How would you prefer to learn about elderly animals? What special facilities do you think the zoo should provide?

Brochures

Mobile Apps

On-site Explanation

A Persona

-0 -
e '

Interactive Learning

44% prefer guided tours, 38% 200 I(EEper

favor interactive devices

Age 35

es——
FAPPPrrE

Potential for Dedicated
Spaces

o =517

68% more interested in visiting
with elderly animal areas

Quiet Resting Areas
23%
Soft Ground Surfaces
22%
= — e RATIRARCESR 2 2 2 2
B MR iXIX], 20%
——
Heating Equipment
| 10%
Pain Points 0 Pain Points
® Daily Care Capacity Challenges e ® Limited Specialized Medical Facilities
® Complex Enrichment Activity Needs ® [ ack Of Health Monitoring Systems
® Environmental Monitoring Challenges “ ® Rehabilitation Space Constraints
Expectation Expectation
1< iy Veterinarian = . f&)
@ gt ﬁ E N,
Better Enhanced Monitoring Age 42 Medical Health Preventive
Facility Spaces Systems Center Tracking Care
Pain Points Expectation
Visitors ® |Limited Educational Content D Interactive Educational Volunteer
' . Programs Exhibits Opportunities
Age 40, 38 ® Unclear Animal Care Information

® Poor Interaction Experiences



H Stakeholder Map

The Stakeholder Map reveals interactions between core stakeholders (Guangzhou Zoo
Management, Zookeepers, Veterinarians, Visitors) and supporting organizations, helping
identify critical pain points and design opportunities within the zoo ecosystem.
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Analysis reveals five core opportunity areas: Enrichment Activities, Environment
Design,Medical Care, Data Analysis, and Public Education.
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should be implemented to maximize impact on elderly animal care.

- Z00 Digital Platform

1.Zoo Management

System
- Animal management

« Environment tracking

2.Public Website & App
 Interactive zoo map
» Elderly animal profiles

» Donation platform

Interactive
Installations

» Animal Life Journey
Display

« Motion-sensing
Interaction

« Emotional connection

— Transport Wheel

» Dual-mode operation

« Easy maintenance

Elderly Living Space

« Medical treatment center
« Monitoring systems
« Age-friendly pathways

Service System Map identifies key intervention points and resource flows, directly informing where and how design concepts
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s Improves animal transport
E P rO d u Ct D e S I g n efficiency and safety
Dual-Purpose Wheel for Animal Transport

ﬁ Design Objective (D )))) % @
C/ A wheel system that operates on both regular @))) @ %
roads and special tracks for animal Oj)

transportation

LA
e

1. Key Features
Adaptable: V-shaped structure for
seamless switching between
surfaces

2. Safety
Braking system effective on
both road and track surfaces

Stable: Double wheel design with
large diameter for smooth
transport

3. Specifications

Quiet: Noise reduction to prevent o-inch wheel

animal distress
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Futuristic Diet

Nowadays, many people strictly control the ratio of food in
order to pursue the . But will the
pleasure of eating be lost in this way of eating; what will
happen to our way of eating if this trend continues, and will
the emergence of new habits be a good thing compared to
traditional ones?

In this project, based on the study of the relationship between
healthy diets and artificial foods, as well as the judgement of
the development trend, . ' ot of f is
conceived, and it is hoped that this will lead to a reflection on
the conflict between the development of future diets and the
traditional dietary culture. f

| - . P
Time: 2024.11-2024.12  Type: Individual Project o
3

l / > : J; \
: ’ R

PHENOMENON

Data Showing People's Demand For Healthy Food

S 2315.2 B 13.9%

The Organic Food Market Is Growing With A Compound Annual Growth Rate
Rapidly Globally. The Global Organic (CAGR) Of 13.9% From 2024 To 2030,
Food And Beverage Market Size Is And Revenue Of $563.60 Billion By
Expected To Be $2315.2 Billion In 2033 2030

Top Weekly Organic Buyers Frequency Of Organic Purchasing By Categoruy:

46% Centennials 18-24 Fruit & Veg| — |
Millennials 25-34 Meat or Poultry iy
Xennials 35-44 Dairy [

Gen X 4544 Breads & Grains (SN

Snacks, packaged and canned foods -
Baby Boomers 55-74
Other Beverages .

Matures 75+
0% 20% 407% 60% 807% 100%

Reverse Intermittent Fasting High-Fat Diet Plan

This exemplifies how people adopt extreme dietary plans to achieve ideal health - using
ketogenic diets to shift the body into a fat-burning metabolic state

NS " Daily Menu:
d 20:00 PM - Appetizer f} ) & 23.00 PM - Snack Y P

Avocado salad (1 avocado, uli@lgﬁﬁ)j Mixed nuts (50g)
Pan-fried bacon (4 slices) Jjﬁ,ﬂ"’r Full-fat Greek yogurt (150g)

& 21:30 PM - Main CourSeige

Pan-seared salmon fillet (200g) 4 .,“
Broccoli scrambled eggs (3 whule' Ty

€ 1:00 AM - Final Mealife,

Beef burger patty (150g, no bun) * * '
Cheese slices (2 slices), Guac’:hé_'_ﬁ'ﬁl':" e

Additional Notes:

Total calorie intake controlled between 1800-2200 i
Macronutrient ratio: fat, protein, carbohydrates

15 12 1

Training scheduled at 7 PM, just before the eating window begins
Follow this plan for S days a week, normal three meals allowed on weekend

g
10

O Eating Window: 20 PM To 2 AM

O Fasting Time: 2 AM To 20 PM

Organic Food Market Size 2023 To 2033 (USD Billion)

715

550

385

220

95

|
|
1
I I I I |

2023 2025 2027 2029 2031 2033

Growth Of Healthy Eating Hashtags On Instagram

HealthyEating = Cleankating [= Nutrition
100k

80k
40k

20k

2017 2018 2019 2020 2021 2022 2023

Reflection

Does consistently eating similar foods and suppressing
one’s desires contradict the fundamental purpose of
eating?

What is the real point of eating, and why do we eat?

Do we pay too much attention to the data and nutrients
of food and ignore the cultural and social value of food?

Are these specific (High-Fat and low-carbohydrate)
diets suitable for all people? How does they affect long-
term health?

With the popularization of the concept of healthy eating,
are we overcomplexing the diet to make it a source of
stress rather than enjoyment?



ARTI FI CIAL FOO D As.health-cnnscinus eating t_rands_ grow, artificial fDL'-]d emerges as a _pn_:}tential snlutit.:m for _star?d_r:irdized l?utritinn an_d taste. M a nufa CtU ri ng Pri nCiples Of ArtifiCi al FOOdS Inte rView

This concept explores how bioengineering could optimize food's nutritional value while maintaining consistent quality

= Y
Q: Would you eat zero-sugar, zero-calorie foods? What are your thoughts
Plant-Based Alternatives Fermentation-Derived Foods Cultured Meat Synthetic Biology Foods Cell Culture Food on these foods?
These are made from plant prot Y s This category includes products Also known as lab—gruwn . This emerging category | K21 drifik 7evo-slidar eols becatise I's not as sweet andire Hood for welght
and are designed to mimic the't 2, made using microbial fermentatinnﬁ cell-based meat, thi 'insmlve ‘.Il‘ A involves using synthe ic *;;,j; | — control. | think if food is meant to bring joy, why eat it if it has no taste? It
texture, and appearance of animal == to produce proteins and othey | H‘"l growing animal E.Ei?’ ina % biology to create enﬂfelg ReW.—.. M::'\ "?ww - goes against the purpose of eating.
products. Examples include plant- | components identicalito those ™ " controlled environment to | . | food products or enhance |/ ¥ )
based burgers (like those from"™. - -J’ found in animal prndu%s\ ‘ I_,f"’""" produce meat mt*hnuﬁ\the need & existing ones. For example, .k -'. ,'; ) ‘?.ﬂ, p—_— «' Q: Do you think there's a conflict between healthy eating and delicious
Beyond Meat or Impnssmle@ga,, _a Examples include Perfect Day’ S for animal slaughter. % | companies are working on \:*-—.-,h___ v | B "tl'\ food? If so, how do you balance them?
plant-based dairy alternatwgé(such 4 _f dairy proteins and Clara Foods' & Companies like Memphiiﬂﬁa}s producing honey without bees™«..__ _.q_.._.,j,t‘""a b e gt
as almond milk or soy yogurt), and ﬁﬁf | egg whites, both created through and Mosa Meat are picnnll_ ers in and vanilla flavoring without 1 Mirccle colle =re collected Cells proliferate in Cells grow into muscle fibres under A: There's no conflict. If you think healthy food is unappetizing, it might be
egg substitutes. | 4 precision fermentation. ' this field. S - vanilla plants. %’ from target animals sitine mediiim 8 controlled envirenment Cultured meat because you're used to greasy and spicy foods. Once you get used to
| healthy eating, it can also be enjoyable, like finding joy in light meals and
different food experiences.
: . e . | Age 21 Years Old
Q: What th ht future food trends, like artificial t and
The Advantages And Disadvantages Of Artificial Foods e St | Wt re s o e e he il et
plant_Based Food Career  College Student | data-driven foods?
Advantages Interviewee 1 A: I'm against artificial meat for long-term consumption. Eating natural
meat respects the food chain. For example, | enjoy fresh fish cooked on-

. s & . 0=0 TR i -1 i i

@ Environmental Efficiency @ Enhanced Food Safety @ Animal Welfare Nutrition Control SIie abivsialeiis: ILadds exciiamEnt and feshrbes. Eating SHould Ue 8
~ relaxing and enjoyable experience.

Production requires less resources Controlled production environment Reduces dependency on industrial Enables precise control of nutritional
compared to traditional farming, with significantly reduces contamination animal farming, potentially decreasing content to meet specific dietary
lower greenhouse gas emissions and risks from pathogens like Salmonella animal suffering while still meeting requirements and health needs, with Py AR Th e = et a: HE'“E_U”“ itlad any EFfE‘:'El digtae.g; kptontenmitiont fasting,
water usage when measured across the and E. coli, while ensuring consistent protein demands potential for customization * = R faat ° |::1ch E:-ms arz >t Jlr.ac tD vegetarian)? How eifective wers they(
entire supply chain quality control eating, extrusion and cooting 1o

tabricate meat-like texture A: | just switched to lighter dinners, reducing high-calorie foods like rice

and noodles, and replacing them with low-calorig, filling foods.

Disadvantages

Q: Have you ever felt stressed or anxious due to diet management? How
_ did you cope?
BR Agricultural Impact

A: Yes, | felt anxious because my previous unhealthy diet led to obesity,
and | was mocked by others. After that, | decided to control my diet and
exercise simultaneously.

While production is efficient, large-scale raw material
cultivation requires careful management to prevent
monoculture farming and protect biodiversity

Q: What are your thoughts on future food trends, like artificial meat and
The mixture is shaped Other ingredients and additives are Ao 32 Years Old data-driven foods?

h : :
Health Considerations into final product added to improve sensory profile

A 4
S
:

;
S e Rl
W e el i

Location Hangzhou, China

Career  Designer A: | am hesitant to try these foods. | believe that every existing natural food

Contains food-grade additives and preservatives that

: _ has its own significance, containing not only known nutrients but possibly
require ongoing research to ensure lang—term safetg,

i essential trace elements that we haven't yet discovered. Artificial foods

particularlg for those with EpEGifiC sensitivities . Interviewee 2 might overlook these unknown elements, iTllaadiraeg to nutrient deficiencies.

Conclusion

Ethical Considerations Artificial foods, encompassing genetically engineered, lab-grown, and plant-based products, offer sustainability and C on Cl.u Si on

resource efficiency but raise health, ethical, and environmental concerns, requiring further socio-ethical exploration.
Development process involves complex decisions Most people prioritize enjoying food over maintaining a specific body image. Their main
about genetic engineering and resource allocation, Artificial foods are produced through non-traditional agricultural methods, utilizing modern technology and engineering motivation for diet management is weight loss, but they struggle with the blandness of
requiring transparent dialogue with stakeholders and techniques. The primary goal is to address global food security, environmental protection, and resource scarcity issues. healthy foods, which affects their mood. Overall, they are skeptical about artificial foods,

public Will this development lead us to overlook the cultural and emotional values provided by traditional cuisine? fearing they may lack essential nutrients found in natural foods.




CASE STUDY

All Dishes Are Converted To Data Food "CUBE"

TOKYO -- Humans have succeeded in sending people and animals into space. Japanese companies are now putting their
minds together to see if they can instantly "teleport” gourmet food to the heavens and other faraway places.

(CUBE] is developed by OPENMEALS, which decomposes the
elements that make up the world's first digital format
cooking of data meals and consists of a 3 cm cupe shape.

HUZFN=7T0O—I

1 texture, 2 flavors, 3 fragrances, 4 elasticity, 5 temperature,
6 layers, 7/ tax order, 8 ratio, 9 layers method

With an algorithm based on these 9 elements, it is possible
to convert various dishes into data meals.

PR LEE | g . v B B o RO AGDH

They are developing a special system that can design "CUBT" data
food.

Cooking is made on a laptop. Such a future will be realized.

The designed data is recorded in [cube] format.

||||[|||I|

They are developing a special 3D food printer
for outputting data food CUBE. They have
multiple new mechanisms that have not been
able to realize any 3D food printer so far. With
this printer, data meals designed on a laptop
will be eaten as real dishes.

A digital platform where "cooking CUBE" designed by data food
creators from all over the world gather. Anyone can easily download
data food from their smartphone.

They are developing an attractive Ul that allows you to choose dishes
from "Today's Recommendation” and "Popular Chef Ranking”.

To the era of sharing food with data.

Share your food with data like exchanging photos and videos.

Such a Social Food Network Service will be born soon.

FUTURE SCENARI

1. Smart Entry Experience

 Sensorless scanning technology, no need for guests to linger

 Biometric identification system, automatically retrieve the
customer's historical data

 The equipment detects the missing nutrients in the human
body, and the results are fed back to the system backstage.

Based on the current trend towards standardised, ultra-healthy diets,
| have made the following vision of a possible future scenario:

EnmAn

3.Intelligent Food Preparation Process

- The system combines previously required nutrients with
molecular gastronomy and 3D printing technology to
achieve multi-layered flavours.

- Real-time adjustment of food parameters, including

nutrient density, flavour levels, release rate, absorption
efficiency.

2. Nutritional Information Display

- The smart table is equipped with a transparent
touch screen, which can visually display a 3D
preview of the food.

- Nutritional details, including calorie count,
vitamins, and nutrients, are displayed alongside
the 3D model for real-time user insight.

O. Post-Dining Service Optimization

- Create personalised nutritional profile cloud
database

- Provide intelligent suggestions for the next meal
optimisation plan, daily dietary matching
suggestions, exercise suggestions and lifestyle
adjustment suggestions.

- Provide continuous nutritional tracking and advice
through mobile APP to establish a complete data
chain of meal-absorption-feedback.

4. Innovative Dining Experience

« Absorption dynamic, food will no longer be a static object. After the
consumer eats. Each nutrient will automatically arrive at the optimal
destination according to the optimal nutrient absorption path, thus
achieving efficient nutrient absorption.

-»_The real-time feedback system monitors the body's reaction during the

. N joyment process through micro-sensors, adjusting the taste and the
Z4 \spee of nutrient rele?iﬂ/ timely ﬁ‘ua[?_n_gr. ;

\A | '




SERVICE SYSTEM MAP THE FUTURE FOOD HUB
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Core Interface Insights
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metrics, visualized through the
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data updates
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into the user’s current health
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The system customizes nutrient
supplements based on individual health

data, with each supplement assigned a
unigue code
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Meal Journey Visualization
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Upon Seating

The system displays data
on the interactive dining
table interface based on
the scanned results upon
the customer’s arrival.

Post-Serving
Nutrient Display

Dynamically showcases
the provided nutritional
content after serving the
meal.

Mid-Meal Update

Nutritional replenishment
is tracked, with real-time
updates to body data.
Progress bars and metrics
reflect changes
dynamically.

Post-Meal Analysis

Comprehensive analysis
after the meal, highlighting
optimal improvements
across all body health
metrics.

USER MOBILE INTERFACE DESIGN
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P
85.2pts

¥

9:41 il = -

Browse Category Sea All

& Vegetable ¥ Meat & Fruit R

Morning Routine See All

.
L4 intake Statistics < Nutrition Trends
Parcant of Daily Intals Mutrition Scara
Fitness Metrics T . 35.2pt s Al Suggestion See All
fearenies o | Achimerd ) ::m““ Excellant nutrition balance protwin-ric P ﬁ
Ly BE e i \ !I I|_- I Ly o : # Caloras @ Protedn & Carbs kyg "'.F
- 1 ents Tu =1, : B ; : .
Blood Pressure Watep ’ // & 351kcal @ 3 . T e BN
121!3“ mmHg e e i M 2g "‘3“'["- . I e .
Readiness | o [ Add Meal -I- e ;
ﬁ L L Ytap -
80% fatipu=d f L, B H w :
1flcan ﬂ n
"N = 55.2 s 77.8 e L
h._ J
] [
- Profile & Objectives
‘ - L B
£ a o Manage personal details, set health goals, and review in-depth
e & reports. Stay motivated with tailored recommendations and
© shen Zhen, China = Basic Member InS!ghtS IntD gDur png rESS.
—
28 yr 80 kg 978 ical
Current Age Weight Daily Intake 8] B:a1 alll = - o1 il -
e ¢ Personal Info ¢ Health Goals @ Health Report I"’ < Al Suggestions 2
(--——. & Personal Information ) a 30% mh.
- Achieved : AL on O
e Overall Progress mt
=@ [ Health Goals S & St l‘
ek T e ey k
IEJ L :) © wamantar yRIiamgmallaoom -' ':"-" '-'”:"'
Meal History e - e TR
= ot B 80 -
. @ Health Report } g You ere a healthy individual, ::::":':“::':H
I : T T F0mir
. ki 1 8
- () shen Zhen, China Autodetect Hoalth Goal (B) See Al Recommendations
— VWorkout Suggestions
L B

I

Meal & Nutrition Insights

Explore personalized meal suggestions, track dietary
habits, and analyze nutrient intake. Plan your
nutrition smartly with advanced tracking tools.
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USER FEEDBACK

"The precision in monitoring is impressive, but it raises
ethical concerns. How can we ensure data privacy when our

health metrics are so exposed?”

— User A, Student

“The system offers an unparalleled understanding of my
body’s nutritional needs, but it makes me wonder—will such
dependence on technology erode our ability to trust our

instincts?"

— User B, Fitness Enthusiast

.

“It's incredible how interactive dining can enhance health

awareness. However, does this shift the responsibility of

health entirely to technology?”

— User C, Health Coach

"It’s inspiring to see nutrition tailored to the individual, but
what about the social aspect of meals? Will this kind of
dining make eating feel isolating?”

— User D, Teacher




Jhoenix

Textbook waste in China is a significant issue, with
over 2.9 billion textbooks sold annually, often
discarded or recycled after minimal use. This leads
to severe resource wastage, as students treat
textbook disposal as part of celebratory traditions.

Phoenix introduces a creative and sustainable
solution by repurposing discarded textbooks into
functional items. This approach not only reduces
waste but also creates a tangible connection to
students' educational journeys, promoting
sustainability and environmental protection.

Time: 2024.01-2024.03  Type: Individual Project

il Background

ghhe Life Cycle Of Textbooks In China
Textbooks piled high

Books become
outdated within
years or months

---------------------------

Students toss books to
celebrate graduation

------------------------------------

Discarded textbooks

Twelve years of
learning stacked up
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as\Why Do Textbooks Have Such A Short Life Cycle

The Value of Education

Parents prioritize education and invest heavily in their children's
learning, including purchasing new textbooks each semester

Economics of Textbook Production

China's large-scale textbook production enables low costs, with
prices ranging from 20-50 RMB per book.

Short Lifespan and Rapid Turnover

Typically one semester per book. Rapid curriculum updates lead
to quick obsolescence, limiting the potential for reuse or resale.

Limited recycling options

Content updates restrict second-hand markets, forcing most
outdated textbooks into paper recycling streams

Impact of textbook diversity

Multiple textbook options per subject increase production
volume and eventual waste generation

Is it possible to develop a service system that

enhances the circular value of textbooks?




F Research

eMainstream Paper Materials Recycling Comparison

High Ink Content 2o .+t Harmful Substances
Declining Circulation s, **  Fading Print

Unpredictable Collection Volumes Small Size

Environmental
Protection

Decreasing Usage Trend
Contains Metal Fasteners 0
Often Shredded )

.» Non-Paper Contamination
Diverse Material Types

.-*o
@& Mixed With Garbage

Resource

@)

Circular&e\

Economy Conservation
Textbook
recycling
Plastic/Foil LiNiNG ra=ssss °.> <.° Treated Fibers
Energy-Intensive Process Dispersed Usage
Specialized Facilities Needed Economic Social Biological Contamination
Benefits Responsibility

Why Textbook Recycling Has the Highest Value Among Printed Materials

etenclusion

After analyzing various types of printed materials, textbook recycling demonstrates the highest value because:

= 2 e

Low Digitalization Rate Limited Second-hand Value Predictable Accumulation
- Learning tools still heavily rely on physical formats - Textbooks have restricted resale potential - Higher recycling value than promotional materials
- Continuous high demand for paper textbooks - Recycling remains the primary disposal method - Fixed preservation and collection periods

El Case Study

aExisting Model: Lessons From Books For Africa

Qo

Collection

BOOKS

FOR
AFRICA

( Tranﬁpurt to
Africa

A Sorting

i
i

A\

Education
Imprnvement

Dlstrlbutmn tn
Schools/Libraries

Books for Africa was founded in 1988 with its headquarters located in Atlanta,
US. The organization's mission is to improve and promote education and
reading culture in Africa by donating books to schools, libraries, and other
educational institutions in various African countries. Since its establishment,
Books for Africa has donated millions of books to various African countries and
has become one of the world's largest non-profit book charities.

What if we create a textbook recycling system for 3-5 years of circular use?

Eustamabllity [%)

= Donator - African student

Indlmduals give their books, fue‘img
knowledge transfer across continents
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&% Volunteer
Dedicated helpers sort, pa K
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Organizations facilitate book distribyition, 2
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ﬂse Insplratlon The Use Of Second Hand Paper Products

Analyzing Sustainability (%) on the Y-axis and Sense of Connection (%) on the
X-axis reveals that products like craft items, stationery, and packaging are
ideal for recycled paper. These items not only promote sustainability through
the circular use of paper but also maintain a meaningful connection with users
by serving practical or aesthetic purposes, making them excellent options for
circular paper use. What if produce a variety of recycled paper products?

Among the three recycling solutions, Pulp Recycling demonstrates the lowest
carbon footprint (-850 kg CO2e), making it the most eco-friendly option.

+250 kg

Wood Processing

—

20% Degradation

Year 2 Usage

ﬂmparatlve AI'IEI'.YSIS Of Recycllng Solutions Batch quantity: 1000 books Total weight: 0.5 tons
Comparing the Effects of Reuse, Recycling and Direct Landfill Disposal Base Unit Specifications: Weight per book: 0.5kg Calculation period: 5 years
e T P Recycling Solutions (5-Year End) -------=---=ccccmmmmmaomaaa I B
| ol 9 I
g - [fjan T
Landfill O"™0'0 —— | 120 Raw
Disposal Sl — — Materials —
+200 kg +1800 kg +1000 kg +1000 kg +300 kg
Collection & Transportation Landfill Processing Methane Emissions Annual Average Emission Wood Harvesting
£ Be i L (g
Second- ] SHURMmE Sareany @@
Hand — — . Textbook = —>
Recycling +100 kg +150 kg +50 kg -760 kg L« Baseline emissions
Collection and Sorting Cleaning and Restoration Redistribution Annual Emission Reduction Year 1 Usage
e - s
Pulp . & - Pro uctiun
Recycling — — — & Deliverv
+100 kg +150 kg +50 kg -850 kg +400 kg +300 kg
Recycling Processing Pulp Processing Paper Production Annual Emission Reduction Paper Production Printing

+200 kg
Binding

5
o

+500 kg

.................................. { Total Carbon Emission

-

) R 5350 kg "
— 2000 f_ﬁ-'.::-_} v Landflll Disposal

Pulp Processing Chemical Processing

40% pegradation

Year 3 Usage

+100 kg
Packaging

—

08 -'7ﬂ-.3l f 590 kg CO2e
~ " Second-Hand
Recycling

60% Degradation 80% Degradation

Year 4 Usage Year 5 Usage

il

+50 kg
Storage

® 60 kg coze
Pulp Recycling

Conclusion: Based on the
calculation results, it is clear that
Pulp Recycling is the most

+300 Kk +200 environmentally friendly option
g 9 compared to the other two
Delivery Retail Storage methods.




gsEmotional Value In Textbooks: Duozhua Yu

Founded in 2017, Duozhua Yu is an engaging second-hand book trading
nlatform with the core concept of "bringing dormant books to life." It goes

beyond simple buying and selling, emphasizing the stories and emotional
value behind each book. What Functions Create Emotional Connections?

Sharing Book Stories

« Sellers can share personal stories or reflections related
to the books they sell.

« Buyers can discover the thoughts of the previous owner,
forming a cross-time connection.

Describing Book Conditions

B Synthesis

Large quantities of textbooks are only used for a short period, leading to significant waste. Current
solutions mainly focus on either reselling or recycling paper, with limited innovation in reusing or

upcycling textbooks.

cemparison Of Two Recycling Methods

Reuse

Method: Resell or donate textbooks.

Limitations: Often limited by outdated content
and emotional detachment.

Outcome: Low engagement, primarily economic

Upcycling

Method: Transform into new functional or
artistic products.

Benefits: Adds emotional and functional value,
making books more meaningful.

Outcome: Promotes creativity, education, and

H Conceptualization

The following flow illustrates the journey of discarded textbooks and how they can gain a second life through a sustainable and meaningful
process that fosters environmental awareness, emotional connections, and innovative reuse, creating lasting value and inspiring change.
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| After the college entrance exams, students
' celebrate by tossing their textbooks in the air
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= — |
A

A

m

—
e,

Wait! Your textbooks have
a better destiny!

/A 1"

.
|

Your textbooks can be transformed
into artwork, furniture, or even new

learning supplies!

_ - benefits. sustainability.
» Detailed descriptions of the book’'s usage traces, such
as notes, creases, and folds.
« These "traces of use" are seen as unique charms of the | Why Upcycllng Stands Out - ‘o mﬁ:*::;:i‘**:‘:;:ﬂi
: . 3 : poin K elr
book, enhancing its emotional value. Based on the analysis of carbon emissions, upcycling has proven to be the most environmentally 2 Students draw product
friendly solution compared to traditional reselling or paper recycling methods. SOTICRPE desirts 0% a L0
: . . . L =\
Therefore, | want to design a localized textbook recycling and upcycling system for urban 1\&
~Real Consumer Attitudes Through a questionnaire survey, 160 responses were collected: communities to help reduce waste and create value from used books, unlike others that focus solely on o
reselling or paper recycling. 2) S UL e
. : arcode
1. School Textbooks 2. Reference Books 3.Novels and Literature ? ~ " - . =N —
Long-term Storage Left Idle at Home g?gg-lir?{;r e Resold Second-Hand DESIgn Dbj ECthE | Hlmll\l Ilnm
for Study Resold Secﬂnd-Hand—‘@ Y, = . | 7 &
4 Left Idle K Long-term i
o o at Home Shared or Donated _f,“*—“f Storage for Study 38%
Resold ___ ¥,
Second-Hand . u B gl
- Shared or Donated — G
4.Consumer Attitudes Toward 5.Summary System Features
Disposal ) _ .
: — 18%: DEC[UttEflng feels great m B f‘ Textbooks are processed into pulp at the This lampshade is made
RSSO i E-" Demand for organizing and disposing of unused books A rm ‘ INCHY, then farid D SV ORCS from my math loaksr its

Takes Up Space,

Feels Annovyin
8% e

Decluttering
Feels Great

ki —im Fh
-4

Resale Price —
Feels Too Low

q_,.lri 37%: "Reselling used textbooks"
al

Indicates a market exists for second-hand textbooks

32%: "Resale prices feel too low"
Highlights the importance of establishing a fair pricing mechanism

g

Key Insights: Consumers have expectations for decluttering and generating income

» Fair Pricing: Establish a transparent system to address concerns about low resale value.

« Emotional Connections: Enhance engagement and participation through meaningful connections.

Minimize Transportation

Establish local collection points

Digital Platforms

Provide easy-to-use tools for book
management

Offer Reuse Options

Encourage book exchanges,

workshops, and targeted donations.

.
-)
Artistic Transformation

Partner with artists to upcycle
books

Transparent Pricing

Implement fair resale pricing
mechanisms

L

Community Education

Raise awareness about recycling
benefits
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[A Experiments
aProcedure

-
2. Blend the paper into pulp

. W R “'-F = "_‘,:,.-11—' "_"_':: = Tk
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3. Add the Pre-Mixed Materials 4. Blend the Materials
(Wood Layers, Wood Powder)

_
L=

5. Pour the Mixture into Molds 6. Dry the Molds

aOptimal Mix Ratios For Paper And Wood Components

F

Paper pulp + Wood chips + Wood chips & Wood flour M

Observation: Through the first Observation: In the second Observation: In the third stage,
stage of the experiment, we stage, the addition of the material becomes
found that using pure paper moderate amounts of wood completely dense and compact
pulp results in a soft and chips to the pulp significantly after adding the right amount
fragile shape. Additionally, the | increased its hardness and of wood flour to the base
pulp tends to form unevenly, strength. However, due to the mixture. The wood flour mixes
making it unsuitable for later dense nature of the wood well, fills in the gaps and
cutting or shaping processes. chips, the material was prone improves the consistency of

to brittleness and cracking. the final product.

eBptimal Ratio (Paper Pulp : Wood Chips : Wood Flour)

3:1:1 2:1:1 1:1:1 W
¥¥oas Haur Wood flour Wood flour Paper pulp
Wood g3  Paperpulp 2 Paper pulp
chips ,
Wood chips Wood chips
Best for high strength, A balanced approach, suitable | Ideal for lightweight, flexible
moderate flexibility for a variety of applications products with moderate strength

The ideal ratio of paper to wood components should be determined based on the specific application
needs. For stronger, more durable products, a balanced mixture of paper pulp, Wood chips, and wood
flour is necessary. However, adjustments should be made depending on the desired texture, strength,
and flexibility of the final product.

Re-Production

atellaborative Product Design Workshop afkinal Products
Consumers provided insights on desired recycled paper products, which were then explored The final recycled paper products, made from repurposed old textbooks, are practical and versatile,
in a collaborative design workshop. Students brainstormed and contributed to creating designed for everyday use. These include a cactus-shaped sticky note holder, a tissue box, a triangular

planter, and a phone stand. These products inspire customization options and demonstrate how
recycled materials can be integrated into daily life, offering a sustainable connection to the past.

functional, eco-friendly products
that meet everyday needs,
focusing on sustainability,
versatility, and aesthetics.
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El High Fidelity
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L System Map il Service Blueprint B Transitional Model

aley Insights Stage |----- Preparation----- | }------. Disposal ------ | |-Material Processing -|{ |---Product Creation---| |------ Shopping------ | }----- -Feedback------ ! Current State Target State
« Incentivize students to recycle by linking rewards to savings (EcoCoin).
» Collect school waste via platforms to streamline reuse. . : : : : :
. . Mobile app Recycling Instructions Sorting center Recycling machines
« Transparency in production encourages engagement. Data platform @ @ m
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Bookstores 0 Express Deliver Download app Sort & dispose Sketch upcycling ideas Receive priority View contribution - Inefficient disposal processes. « Standardize operations and - Scaled production efficiency.
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Training programs

Payment systems

Logistics systems

Quality control systems

Maintenance systems



