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Advancing Sustainable Development through 

Science

Technology

Innovation

CityUHK FIRST

Our Planet is Facingé

1.5°C 
global warming by 2100

3.6 billion people 
live in climate -vulnerable areas

685 million people 
lack electricity access

1.8 billion people 
depend on polluting stoves and fuels for cooking

1.7 billion people 
lack safe drinking water



Application of 4 Transformative 

Technological Innovations

Passive Radiative 
Cooling Coatings

Affordable Printable 
Solar Films

Biomass Waste -to-
Value Conversion

Human -powered 
Sanitation System

Promote Sustainability 

and Resilience
Achieve Tangible 

Impact on SDGs

Foster Global 

Collaboration and 

Capacity Building

Create Lasting 

Socioeconomic 

Benefits

Fostering Innovation for Resilience and Sustainable 
Transformation (FIRST)

City  University of  Hong  Kong  (CityUHK) leads  the  FIRST Programme ñan  

international  initiative  dedicated  to  developing  affordable  technologies  in 

collaboration  with  global  partners . Its mission is to  advance  sustainability  

and  improve  quality  of  life,  with  a  particular  focus  on  underprivileged  

regions .

As part  of  the  United  Nationsõ 

International  Decade  of  Sciences  for  

Sustainable  Development  (2024ð

2033), the  FIRST Programme  was 

selected  in 2025 from  nearly  600 

applications  as one  of  only  30 flagship  

global  actions  for  the  Decade . This 

distinction  came  through  the  first 

round  of  UNESCOõs highly  

competitive  review  process .

This prestigious  recognition  represents  a  top -tier  endorsement  by  the  United  

Nations,  affirming  CityUHKõs leadership  in advancing  global  sustainability  

through  scientific  innovation .
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Passive Radiative Cooling Coatings 
For Lowering Temperatures of Houses by Using Local Waste 

Materials

Developed  by  Prof. Edwin  Tso, Passive Radiative  

Cooling  Coatings  utilize advanced  materials ñ

derived  from  locally  sourced  wasteñto  passively  

lower  surface  temperatures  of  houses by  up  to  

30 °C. 

This innovative  approach  enhances  thermal  

comfort,  mitigates  the  urban  heat  island  effect,  

Sun
5 5 0 0ÁC  Outer

Space

- 2 70ÁC  

Substrates

Electricity -free Cooling Products

Mid -infrared Emission (8~13 ȋm)

Emitting heat to the outer space 

through the atmospheric window

~30°C

The passive radiative cooling 

technology has successfully 

transitioned from research to real -

world impact. With support from 

CityUHKõs HK Tech 300 Angel Fund, 

this innovation has been 

commercialized as i2Cool Limited , a 

climate -tech startup dedicated to 

electricity -free cooling solutions.

i2Cool now leads the charge in 

sustainable building materials, 

offering coatings that enhance 

thermal comfort, reduce energy 

consumption, and decarbonization 

in buildings. 

Passive radiative cooling paint effectively 
reduces rooftop temperatures by 

~30°C 
compared to untreated surfaces

Featured in Top Journal Science Inspired by Nature; Saharan Silver Ant

and  significantly  reduces  energy  consumption  in buildings,  offering  a  

sustainable  and  cost -effective  solution  for climate -resilient  housing .



Affordable Printable Solar Films
For Generating Electricity in Rural Areas

Developed  by  the  research  team  led  by  Prof. Alex  

Jen  and  Prof. Angus  Yip, the  highly  efficient  and  

scalable  perovskite  solar cells offer  a  cost -effective,  

printable,  lightweight,  and  flexible  solution  for clean  

energy  generation .

These advanced  cells can  be  mass-produced  at  

newspaper -printing  speedsñup  to  1,000 panels  

dailyñand  maintain  reliable  performance  in low  

light  and  high  temperatures,  enabling  stable  power  

generation  without  heavy  infrastructure .

The perovskite solar cells are:

in nature

Cost Efficient

Printable

Light-weight

Flexible

The solar panels mounted in place on 
the rooftop surface

Large -scale fabrication can be achieved using advanced printing methods, including 
blade coating, slot Ȥdie coating, inkjet printing, and spray coating 

With support from CityUHKõs innovation 

programs, HKTech Solar Limited ñbacked by 

the RAISe+ Scheme of the Innovation and 

Technology Commission of the HKSAR 

government ñand ATEC Film Technologies 

Limitedñsupported by CityUHKõs HK Tech 300 

Angel Fund and Hong Kong Science Parkõs 

incubation program ñwere established to 

translate cutting -edge research into scalable 

clean energy solutions.

Together, these startups exemplify Hong Kongõs 

leadership in climate -tech innovation, 

advancing the commercialization of next -

generation renewable energy materials and 

contributing to global decarbonization.



Biomass Waste -to-Value  Conversion
For Circular Economy

As led  by  Prof. Charles  Xu and  

Prof. Carol  Lin, the  advanced  

biorefinery  models  have  been  

developed  to  convert  renewable  

resources  and/or  organic  waste  

streams  into  high  value -added  

products,  facilitating  the  transition  

from  a  linear  to  a  clean,  climate -

neutral  and  circular  economy . 

An  optimized  one -pot  bioreactor  system efficiently  transforms  food  waste  

such  as rice,  noodles,  and  used  cooking  oil into  high -value  biosurfactants  

(i.e . sophorolipids ), through  hydrolysis, sterilization,  fermentation,  and  

purification . 

Another  system employs  Hydrothermal  Liquefaction  (HTL) to  convert  

biomass  and  organic  waste  into  bio -crude  oil and  biochar . The bio -crude  is 

refined  into  clean  fuelsñincluding  marine  biofuel,  Sustainable  Aviation  Fuel 

(SAF), and  green  city  gasñto  displace  fossil carbon . Concurrently,  the  

biochar  locks away  carbon  and  serves as a  valuable  by -product  for  

agriculture  and  carbon  sequestration .

Food waste
(e.g. rice, noodles, 

used cooking oil)

One -pot

bioreactor

Eco-friendly 

cleaners
(e.g. detergents, handwash, 

laundry liquids)

Featuring  complementary  modular  processes,  the  technologies  not  only  

produce  renewable  energy  and  fuels but  also valuable  platform  

chemicals  and  materials .

These are  used  as key  ingredients  in eco -friendly  cleaners,  cosmetics,  and  

pharmaceuticals,  i.e . upcycling  waste  for  nutrient  recovery .

The Green Surfactant Biorefinery The Thermo-Chemical Refinery

The biorefineries empower the

Circular Economy
ñ where every waste stream becomes a resource 

for clean living and low -carbon energy

Waste of Resources & Secondary Pollution

Sustainable Marine

Sustainable Aviation

Sustainable Building

Turning biomass into clean fuels and materials



Human -powered Sanitation System
For Generating Potable Water

Developed  by  Prof. Zhiguo  Yuan,  the  UV water  

disinfection  device  powered  by  a  

Triboelectric -Electromagnetic  Hybrid  Generator  

combines  the  advantages  of  a  triboelectric  

nanogenerator  and  an  electromagnetic  

generator  for  generating  electricity  at  a  low  cost  

and  human -powered  operation  via  cranking  or 

pedaling,  providing  a  practical  solution  for  

remote  areas  without  infrastructure . 

8-log pathogen removal 

=99.999999%

600 nm 0 s 400 nm 20 s

Model Dimensions 
(Length × Width 

× Height)

Weight Output 
Capacity

Hand -cranking 20cm x 10cm x 

25cm

0.5kg 2L (/25 mins)

Pedal 50cm x 50cm x 

50cm

2kg 10L (/15 mins)

2 Types of Operating Models

The benefits of Triboelectric -Electromagnetic Hybrid Generator are:

Low-cost

Excellent Disinfection

Electricity -freeIdeal to apply in areas with

Poor water 
sanitation Use Anytime, Anywhere



Professional Impact Assessment and Quantification
Ensuring that every contribution can be measured and 

verified with evidence 

Questionnaires

Pre/Post 

Comparative 

Analysis

In-depth 

Interviews & 

focus groups

Quality of Life 

Tracking

Diverse Data 

Collection

Innovative Social 

Science 

Modeling

Environmental

Social

PhysicalMental

Buildings

Water

Energy

Conduct 2 ð3 year 

longitudinal studies 

to measure changes 

over time

Proposed Impacts
Short-Term Gains, Long -Term Resilience

Capacity Building 

and Community 

Engagement

Immediate 

Improvements in 

Quality of Life

Pilot Testing and 

Validation
Job Creation

Immediate  benefits  of  the  four  technologies,  including  cooling  solutions,  

solar energy,  waste  conversion,  and  water  purification .

Short-term impacts

Transformative and 

Scalable Solutions

Strengthened 

Resilience Against 

Global Challenges

Sustainable Economic 

Development

Cultural Shift Towards 

Sustainability

Advancement of 

Global Scientific 

Knowledge

Institutional 

Leadership in 

Sustainability

Empower  communities  through  training,  restore  dignity,  and  reduce  

suffering,  while  fostering  a  future  worth  fighting  for through  global  

movements,  inclusive  cultures,  sustainable  economies,  and  climate  

action .

Long -term impacts

Developed  by  Prof. Nancy  Yu, this impact  

assessment framework  offers  a  pioneering  

approach  to  quantifying  how  technology  

affects  vulnerable  communities . By embedding  

environmental  dimensionsñenergy,  water,  and  

buildingsñinto  established  social  science  

models,  it enables  a  more  holistic  evaluation  of  

technological  interventions .

The framework  employs  3 core  evaluation  methods : diverse  data  

collection,  longitudinal  tracking  of  quality  of  life,  and  advanced  modeling  

of  environmental,  social,  physical,  and  mental  factors . 

This integrated 

methodology ensures 

that every 

contribution is 

empirically grounded, 

verifiable, and 

capable of driving 

transparent, 

evidence -based 

transformation across 

sectors.



Projects
Our Global Roadmap: From Pilot to Expansion

Bangladesh  
(2026)

Targeting rural housing 
communities

Hunan (2025 Q4)

Kuzhi Yucai  School

Hong Kong SAR (2025 Q4)

Chong Gene Hang College 

Our FIRST Step
 Pilots completed in China

And ultimately, 

to vulnerable communities across the globe.

Kenya  
(2026)

Targeting local 
schools

Regions

 ˂Completed

 ˂Confirmed

 ˂To be confirmed



Media Coverage in Hong Kong and in mainland China

Hunan, China (2025 Q4) Kuzhi Yucai  School

Located  in Guiyang  County  of  Chenzhou  City,  the  Kuzhi Yucai  School  (RÍ/¾
P™24!SF±+_8�) provides  full boarding  for 239 students  in Grades  1ð9 from  

highly  vulnerable  families . Situated  in Chenzhouõs humid  mountainous  

region,  the  school  faces  persistent  challenges,  including  extreme  summer  

heat,  ageing  infrastructure  and  recurrent  power  outages  that  directly  

affect  studentsõ daily  living  and  learning  conditions . Despite  these  

constraints,  the  institution  offers  not  only  free  education  but  also a  stable  

and  caring  residential  environment  that  safeguards  the  wellbeing  and  

dignity  of  its students .

The FIRST Programme  has played  a  significant  role  in strengthening  this 

mission. The team  applied  passive  radiative  cooling  materials  across  830 m²  

of  the  schoolõs rooftop  and  exterior  surfaces,  with  field  measurements  

showing  up  to  a  21.6 °C reduction  in rooftop  surface  temperature  and  an  

8.3 °C drop  indoors . This electricity -free  cooling  markedly  improves  

classroom  comfort ñespecially  important  in a  setting  without  air  

conditioning  and  subject  to  frequent  power  outages . 

In parallel,  the  initiative  has deepened  

climate  awareness  within  the  school  

community  through  interactive  lessons, 

supported  by  CityUHK undergraduate  

students  who  developed  teaching  

materials  that  link climate  change  to  

health,  the  environment  and  everyday  

life.

Certificate of Donation for Passive Radiative 
Cooling Technology to Kuzhi Yucai  School

Passive radiative cooling coatings 

was applied in the school, 

resulting in a 

8.3°Cƃ 
In indoor temperatures


