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S INCE  2015,  17  Sustainable  Development  Goals  (SDGs)
have  been  understood  as  more  promising  blueprints  for  a
peaceful,  prosperous,  and sustainable future [1]  which are
formulated to seek a framework to address global challeng-

ing  issues  such  as  poverty,  inequality,  and  pollution.  Indeed,  engi-
neers and scientists  have an obvious mandate for their  growing role
in solving these SDGs [2] where extensive research on various solu-
tions to these challenges can be found from the perspective of engi-
neering  practice  and  social  science  [3].  Whilst  there  is  existing
research on AI-enabled techniques  for  tackling SDGs [4],  [5],  there
has been less research on how generative AI can promote communi-
ties to live in a more sustainable way.

Recently,  generative AI (GenAI) has shown its  great  potential  for
promoting  the  development  of  industries,  economies,  and  societies
[6]. The advent of new generation AI technique with its human-like
ability has been recognized as a game-changer for sustainable devel-
opment [7]. Specifically, this emerging technology can be leveraged
to understand human requirements for delivering a desirable solution,
adapt to different environmental conditions for comprehensive deci-
sion-making,  and provide equal  access for  mitigating inequality [8].
The  pioneering  AI  technology  GPT  has  shown  great  promise  in
finance [9] and catalyst [10] with human-like text generated based on
a large language model (LLM). The advent of generative pre-trained
transformer  4  (GPT4)  has  exhibited  powerful  human-level  perfor-
mance  in  real-world  scenarios  with  dramatic  parameters,  thereby
extracting  more  features  to  overcome  more  challenges  by  under-
standing human requirements, adapting to different environment con-
ditions, and providing equality access.

In the context of GenAI, it could bring significant impacts on many

SDGs  [11]  if  properly  trained.  A  perspective  of  what  the  role  GPT
would  play  in  SDGs is  provided for  economic,  social,  and  environ-
mental targets. Specifically, the illustration of UN’s SDGs could con-
nect with GPT is shown in Fig. 1.
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Fig. 1.     UN’s SDGs are connected with a perspective GPT.
 

1)  SDG3:  Good  health  and  well-being: To  maintain  good  health
and promote well-being, a personalized diet and regular exercise are
important.

Personalized Diet: A healthy diet is a basis against many chronic
non-communicable diseases. Based on historical records of food con-
sumption and health conditions by using smart wearables, GPT could
enable  intelligent  recommendations for  a  daily  healthy diet  for  peo-
ple of all ages. With the powerful capacity to understand human lan-
guages, the daily nutritional requirement of a healthy lifestyle could
be  evaluated  by  GPT  [7].  Moreover,  the  preference  for  food  could
also  be  identified  for  people.  Thus,  different  preferable  diet  lists
could  be  recommended  for  people  who  could  guarantee  a  healthy
lifestyle.

Customized Exercise Planning: Historical exercise records could
be  exploited  by  the  strong  learning  ability  of  GPT to  determine  the
time schedule for exercise or relaxation to prevent health issues from
insufficient  or  excessive  exercise.  In  daily  life,  a  large  amount  of
real-time data can be collected by wearable electronic devices,  such
as ketones and heartbeats. Recently, AI has been applied to obtain an
accuracy of  99.4% for  a  specific  recognition task  and 42.91%–75%
precision for the decision-making task while GPT could contribute to
improving the performance of the interactive decision support in real-
time [12].  Hence,  GPT could help people with effective customized
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exercise strategies to promote well-being.
2) SDG4: Quality education: AI-promoted education is expected to

grow by  47.5 % from 2017–2021 in  the  US [13]  where  GPT could
considerably improve the quality of education by providing an inter-
active learning environment.

Interactive  Learning  Assistant:  Quality  education  exceptionally
requires equal access to good education resources which highly relies
on  an  interactive  learning  practice  to  monitor  the  progress  of  each
student and present valuable feedback to students by using different
strategies.  GPT  could  significantly  contribute  to  this  interactive
learning practice which enables teachers to provide extra educational
resources and personalized tutoring for students.

Human-like Ability for Disability: Disabled learners such as dys-
phasia could benefit from the human-like ability of GPT which could
help  them  more  precisely  express  what  they  are  thinking  and  what
they  want  to  say.  Therefore,  it  is  a  promising  solution  for  disabled
learning practice.

Personalized Educational Planning:  With powerful learning and
human-like ability, GPT could potentially understand the progress of
different learners. According to the historical data, learning method-
ologies  such  as  just-in-time  learning,  self-regulated  learning,  and
real-time reinforcement learning can be applied by GPT to refine per-
sonal educational planning so that better learning performance can be
achieved by every student [14].

3)  SDG6: Clean water  and sanitation: From SDGs,  an  integrated
water  management  strategy  is  expected  to  provide  sufficient  clean
water by 2030 [1]. With the large language model, supervised learn-
ing,  unsupervised  learning,  and  reinforcement  learning  can  be
applied to increase the performance of the water cleaning system and
the water sanitation equipment where the poisoner material in water
can be closely tracked by a GPT-enabled monitor system to mitigate
the hazard to all spices on the earth.

4) SDG7: Affordable and clean energy: The application of GPT in
the energy sector is  essential  as a critical  enabler of a clean, afford-
able,  and  reliable  energy  supply  [3].  GPT-enabled  decision-making
systems can be  leveraged to  deliver  the  optimal  solution  for  a  huge
amount  of  data  mining  tasks  from  multiple  sources,  i.e.,  weather
information and load demand. With big data analysis, GPT can digi-
talize,  automatize,  informalize,  and  intelligentize  the  global  energy
operation  to  help  provide  real-time  decision-making  and  insightful
interpretations  for  integrating  distributed  energy  resources  and
energy  storage  systems.  Thus,  GPT  can  be  introduced  to  generate
strategic decision-making, schedule efficient energy consumption for
complex energy systems, and maintain the supply-demand balance at
the distribution system level and the transmission system level.

5)  SDG11:  Sustainable  cities  and  communities: GPT  can  defi-
nitely  enable  a  sustainable  city.  Through  big  data  analysis  and  the
corresponding strategic decision-making, the energy sector, the trans-
portation network,  the  healthcare  system,  the  education system,  and
other important public sectors in a metropolitan city can be more effi-
cient where smart sensors, IoT devices, and wearable electronics can
record  a  large  number  of  data  from  the  city  with  green  innovative
solutions for sustainability [7], [8]. Based on the origin and destina-
tion  of  each  vehicle,  real-time  monitored  data  can  be  provided  by
GPT for balancing scheduling and managing traffic flows for livable
urban communities. With the human-like ability, GPT can be applied
to  coordinate  smart  home  electronics  with  the  understanding  of
human activities  and  adaptation  to  varied  environmental  conditions.
With powerful  self-learning ability,  GPT can understand the health-
care  system.  Thus,  the  trend  of  health  conditions  can  be  identified
which can be helpful to prevent serious diseases [15]. As an unprece-
dented assistance,  GPT can comprehensively arrange and assess  the
smart  city  in  multiple  dimensions  to  assist  in  beneficial  decision-
making in dealing with equal policy for sustainable communities and
cities.

The  general  illustration  of  GPT  contributed  to  society  targets  is
shown in Fig. 2.

6) Perspectives of GPT in environment target of SGD 13: Climate
action: Climate  Change  Tracking:  The  2015  Paris  Agreement  is

made  to  mitigate  the  climate  problem  from  the  global  perspective
[16]. To take more efficiently and effectively synergistic action, cli-
mate change tracking is required to decide on coordinating strategies.
Data collected by worldwide meteorological stations can be exploited
by  GPT to  evaluate  the  global  climate  change  states  and  give  com-
prehensive  and  reliable  predictions.  Thus,  climate  change  can  be
tracked  with  GPT  to  set  the  action  priorities  for  the  potential  high
risk.

Natural  Disaster  Prewarning  and  Post-disaster  Recovery:  The
global  meteorological  data  integration  is  required  for  disaster  pre-
warning  and  effective  assessment  of  disaster  characteristics  is
required for post-disaster recovery [13]. The global data can be pro-
cessed by GPT with the large model base to give comprehensive dis-
aster prewarning and plan the comprehensive post-disaster recovery.

Linkage  for  global  climate  action:  Considering  the  extreme
weather is continuously increasing, more people are required to take
action for the global climate. With the powerful human-like and self-
learning ability, GPT can be applied to give appropriate suggestions
of action for people in different physical and social systems. Hence,
everyone with internet access can take action for global climate with
suggestions determined by GPT.

7)  SDG8:  Decent  work  and economic  growth: From our  perspec-
tive, GPT could bring more decent job opportunities and increase the
economy.

Take  Obsolete  Job:  The  adoption  of  GPT  would  result  in  job
losses  in  certain  industries.  Yet,  the  development  of  GPT-based
automation can complete cumbersome tasks and boring obsolete jobs
with  high  efficiency  which  increases  productivity  and  promotes  the
economy  [5].  Thus,  obsolete  jobs  that  people  are  unwilling  to  do
would be replaced by the development of GPT.

Vocational Training:  GPT can contribute to vocation training by
educating  the  novice  to  absorb  the  latest  knowledge  since  GPT can
provide  vocation  training  strategy  from  up-to-date  news,  current
affairs, and even the research paper [9]. Hence, people who lost their
jobs can be assisted by GPT to find decent  and high-salary jobs for
career upgrade.

GPT  Human  Interaction:  In  the  future,  the  cooperative-coexist-
ing  GPT-human  Interaction  will  be  mature.  Thus,  the  complex  task
could be completed by human-GPT cooperatives with human innova-
tion  and  the  constructed  knowledge  base  from GPT which  dramati-
cally  promotes  efficiency  and  resilience  and  contributes  to  sustain-
able economic growth [17].

8) SDG9: Industry, innovation and infrastructure: Considering the
highly  nonlinear  industrial  system,  difficulty  in  updating  infrastruc-
ture, and complex innovation encouragement, the coexisting, cooper-
ative, and cognitive GPT-based robot would be the solution for fos-
tering  innovation  and  entrepreneurship.  The  number  of  industrial
robots is continuously increasing since 1993. Yet, current robots only
complete low-skill and medium-skill tasks and increase by around 8
percent  energy  consumption  [18].  With  the  powerful  self-learning
ability,  GPT  can  imitate  humans  to  complete  more  complex  tasks.
Besides,  GPT-based robots  could  automatically  switch  modes  when
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Fig. 2.     The diagram of generative AI contributes to SDGs.
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the  robot  is  workerless.  Moreover,  the  automation  level  would  be
increased to increase productivity which increases salary and reduces
working time. More flexible time and no budget stress would foster
innovation.  For  the  infrastructure,  GPT-based  robots  can  help  to
overcome  future  challenges.  From  2003  to  2013,  an  estimated  35
Australian  construction  workers  were  seriously  injured  every  day
[19].  With  GPT-based  robots,  the  ability  to  adapt  to  different  envi-
ronmental  conditions  based  on  supervised  learning  and  reinforce-
ment learning contributes to identifying the safety risk for protecting
workers.  In  addition,  the  shortage  of  skilled  workers  could  also  be
solved by GPT-based robots. With the powerful self-learning ability,
skilled  workers  could  train  mature  GPT-based  robots  to  complete
complex infrastructure tasks.

9) SDG12: Responsible consumption and production: Sustainabil-
ity  Promoter:  Digital  technologies  such  as  the  Internet  of  Things
(IoT)  are  applied  to  transfer  information  into  bits  and  bytes  of  data
[3].  Based  on  collected  data,  the  sustainability  promoter  GPT  can
schedule  high-efficiency  tasks  and  monitor  the  materials  consump-
tion. Hence, energy efficiency could be improved which reduces the
energy consumption from fossil fuels and materials such as material
footprint  could  be  traced  that  the  low-material  consumption  power
sector could be supported to reduce materials consumption.

Efficiency Optimizer:  The efficiency optimizer  GPT could mini-
mize  the  adverse  impact  of  materials  with  sustainable  management
[6].  Based  on  the  worldwide  agreement  on  hazardous  waste,  the
monitored waste data is applied to give real-time management since
the  large-model-based  GPT  can  deal  with  the  huge  amount  of  data
and  finally  gives  the  real-time  management  response.  Besides,  the
management  from  GPT  would  be  equal  since  no  interference  from
inequality policies.

In  conclusion,  GPT-based  approaches  contributing  to  economic
targets are illustrated in Fig. 3. Finally, we conclude this perspective.
As  an  innovative  AI  technology,  the  GPT would  play  an  important
role  in  SDGs  toward  a  sustainable  future.  Nevertheless,  the  ethical
challenges involving data fraud and privacy disclosure are the obsta-
cles to realizing SDGs goals with GPT. It is expected more research
and commercial entities will join the discussion on how to apply GPT
to different SDGs, and finally realize its potential.
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