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Abstract 

The emergence of generative artificial intelligence (AI) models like ChatGPT has marked the dawn of a new era 

in human-machine interaction, profoundly impacting various sectors of society. This study investigates the roles 

and hurdles faced by ChatGPT and its counterparts in advancing the United Nations' Sustainable Development 

Goals (SDGs). These 17 SDGs form a comprehensive framework addressing diverse global challenges such as 

poverty, inequality, climate change, and healthcare. Leveraging its natural language processing capabilities, 

ChatGPT actively promotes education (SDG 4) by providing accessible and personalized learning experiences. 

Moreover, it aids in information dissemination, supporting goals like zero hunger (SDG 2) and good health and 

well-being (SDG 3) by distributing vital agricultural and healthcare knowledge. Nevertheless, integrating AI, 

including ChatGPT, into sustainable development endeavors presents multifaceted challenges. Ethical concerns 

related to privacy, bias, and misinformation impede progress toward SDGs like gender equality (SDG 5) and 

reduced inequalities (SDG 10). Technical limitations also hinder AI's potential contributions, posing challenges 

to goals associated with clean water and sanitation (SDG 6) and affordable and clean energy (SDG 7). Addressing 

these challenges necessitates global collaboration and policy frameworks that align with the SDGs. This research 

delves into innovative approaches to effectively harness ChatGPT's capabilities, ensuring alignment with the 

SDGs. By confronting ethical and technical challenges and fostering collaboration among stakeholders, generative 

AI can significantly augment the global pursuit of sustainable development, fostering a more inclusive, 

knowledgeable, and interconnected world. 

Keywords:  ChatGPT, Artificial Intelligence, Generative AI, sustainable development, sustainable development 

goals, smarts cities.  

 

1. Introduction 

In the ever-evolving realm of technology, artificial intelligence (AI) shines as a prominent guiding light, 

illuminating paths to innovative solutions for multifaceted challenges [1-4]. One of the most captivating 

breakthroughs within the domain of AI is the rise of generative models, such as ChatGPT, which possess the 

capability to produce human-like text [5-7]. This remarkable advancement has found applications in a myriad of 

sectors, including education, healthcare, and entertainment [8-10]. However, the potential of these generative AI 

systems transcends the everyday and holds the key to advancing the Sustainable Development Goals (SDGs) set 

by the United Nations in the pursuit of global progress. The SDGs, established in 2015, constitute a universal call 

to action to eradicate poverty, safeguard the environment, and ensure prosperity for all by 2030 [11,12]. 

Comprising 17 interconnected objectives, the SDGs address a wide spectrum of issues, spanning from eliminating 

hunger (Goal 2) and ensuring quality education (Goal 4) to promoting gender equality (Goal 5) and fostering 

innovation (Goal 9). Figure 1 shows the categorization of the SDGs (https://www.un.org). These goals serve as a 

comprehensive blueprint for a better and more sustainable future [11]. In the forthcoming research, we have delved 

into the roles and challenges of generative AI, with a particular focus on technologies like ChatGPT, in 

contributing to the realization of the SDGs. This exploration not only sheds light on the potential applications of 

generative AI for each goal but also emphasizes the obstacles that must be surmounted to fully unleash their 

potential. 

Generative AI can play a pivotal role in addressing poverty by enhancing financial inclusion through virtual 

assistants that provide financial literacy and advice, empowering individuals in impoverished communities to 

make informed decisions about their finances and access vocational training and employment opportunities to 
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break the cycle of poverty [13,14]. Generative AI can revolutionize agriculture by providing farmers with real-

time insights and recommendations for crop management, pest control, and sustainable farming practices [15,16]. 

Additionally, AI-powered chatbots can disseminate vital information about nutrition and food safety, promoting 

healthier dietary choices in communities facing hunger and malnutrition [17,18]. In the realm of healthcare, 

generative AI can assist medical professionals by generating detailed patient histories, suggesting potential 

diagnoses, and aiding in medical research [19,20]. AI-powered chatbots can also provide accessible and accurate 

information about diseases, symptoms, and preventive measures, thereby promoting public health awareness and 

improving overall well-being [21-23]. Generative AI can revolutionize education by providing personalized 

learning experiences through interactive tutoring systems and educational chatbots [24,25]. These systems can 

cater to diverse learning styles and adapt to individual students' needs, ensuring a higher quality of education for 

all, regardless of geographical location or socioeconomic status. 

Generative AI can contribute to gender equality by fostering inclusive communication channels and promoting 

awareness about gender-related issues. AI-powered chatbots can engage in conversations about gender equality, 

debunk stereotypes, and provide resources for women's empowerment, thus fostering a more inclusive and 

egalitarian society [26-28]. AI-driven solutions can optimize water management systems by predicting water 

demand, detecting leakages, and ensuring efficient distribution of clean water [29]. Chatbots can educate 

communities about water conservation practices and proper sanitation, thereby promoting the responsible use of 

water resources and improving overall sanitation conditions [30]. Generative AI can facilitate the transition to 

clean energy sources by optimizing energy consumption patterns and predicting energy needs [31]. Chatbots can 

educate businesses and individuals about renewable energy solutions, energy efficiency practices, and government 

incentives, thus accelerating the adoption of affordable and clean energy technologies [32]. Generative AI can aid 

in workforce development by offering personalized career guidance, job matching services, and skills training 

programs, bridging the gap between job seekers and employers. Additionally, AI-powered chatbots can 

disseminate information about labor rights, workplace safety, and entrepreneurial opportunities, promoting decent 

work and economic growth. 

 

Figure 1 Categorization of the SDGs (https://www.un.org) 

Generative AI can drive innovation by assisting researchers and entrepreneurs in idea generation, prototype 

development, and market research. These systems can also analyze vast datasets to identify trends and 

opportunities, enabling businesses to make informed decisions and contribute to technological advancements 

[33,34]. AI-powered chatbots can disseminate knowledge about emerging technologies, fostering a culture of 

innovation and entrepreneurship. Generative AI can contribute to reducing inequality by providing marginalized 

communities with access to information, education, and resources. AI-powered chatbots can offer support to 

vulnerable populations, including refugees and people with disabilities, by providing information about social 
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services, educational opportunities, and employment resources, bridging the gap between privileged and 

disadvantaged communities. AI technologies can optimize urban planning by analyzing data on traffic patterns, 

energy usage, and public services [25,33]. Generative AI can assist city planners in designing sustainable 

infrastructure, reducing environmental impact, and enhancing the quality of life for urban residents [35-38]. 

Chatbots can engage citizens in discussions about community development, encouraging active participation in 

shaping sustainable cities and communities [17]. Generative AI can promote responsible consumption by 

providing consumers with information about product origins, manufacturing processes, and environmental 

impact. AI-powered chatbots can guide individuals in making eco-friendly choices, encouraging the adoption of 

sustainable lifestyles and responsible production practices among businesses [34]. 

AI technologies, including generative AI, can analyze climate data, model environmental changes, and predict 

natural disasters [35-38]. By processing vast amounts of information, these systems can assist scientists and 

policymakers in formulating effective climate action strategies [39]. Chatbots can educate the public about climate 

change, raise awareness about environmental conservation, and encourage sustainable practices, mobilizing 

communities to take collective action against climate change [40]. Generative AI can aid marine scientists in 

analyzing oceanic data, monitoring marine life, and researching aquatic ecosystems. These technologies can also 

raise awareness about marine conservation by generating engaging content and interactive experiences. Chatbots 

can disseminate information about sustainable fishing practices, marine biodiversity, and pollution prevention, 

encouraging the preservation of life below water. AI technologies can assist conservationists in monitoring 

wildlife, tracking deforestation, and preserving natural habitats. Generative AI can generate content to raise 

awareness about endangered species, biodiversity conservation, and reforestation efforts. Chatbots can engage 

communities in tree-planting initiatives, wildlife protection programs, and sustainable land management practices, 

fostering a harmonious relationship between humans and the natural world [41,42]. 

Generative AI can aid in legal research, document analysis, and crime prediction, enhancing the efficiency of 

judicial processes and law enforcement agencies. AI-powered chatbots can provide legal information to citizens, 

explain their rights, and guide them through legal procedures, promoting access to justice and strengthening 

institutions [41]. Additionally, these technologies can analyze social media data to identify potential threats and 

prevent cybercrimes, contributing to the maintenance of peace and security. Collaboration and partnerships are 

essential for achieving the SDGs. Generative AI can facilitate international cooperation by breaking down 

language barriers, enabling seamless communication between diverse cultures and communities. Chatbots can 

promote global awareness campaigns, encourage cross-border collaborations, and foster a sense of shared 

responsibility among nations, strengthening partnerships for the goals. 

While the potential applications of generative AI in achieving the SDGs are vast and promising, several challenges 

must be addressed to fully realize these opportunities [43]. Ethical considerations, including biases in AI 

algorithms and the responsible use of data, are paramount [44,45]. Privacy concerns, cybersecurity threats, and 

the digital divide must also be carefully navigated to ensure that the benefits of generative AI are accessible to all, 

leaving no one behind. The roles and challenges of generative AI, exemplified by technologies like ChatGPT, in 

achieving the Sustainable Development Goals are multifaceted. As we progress further into the age of artificial 

intelligence, it is imperative to harness these technologies ethically, responsibly, and inclusively. By doing so, we 

can harness the power of generative AI to address the world's most pressing challenges, paving the way for a more 

sustainable, equitable, and prosperous future for all. 
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Figure 2 Co-occurrence analysis of the keywords in literature 

 

Roles of ChatGPT and similar generative artificial intelligence for achieving the Sustainable Development 

Goals (SDGs) 

In the contemporary era, technology stands as a pivotal driver of sustainable development, offering innovative 

solutions to confront intricate global issues [2,3]. Among these technological advancements, generative models 

such as ChatGPT are reshaping the landscape of communication and problem-solving [27,41], especially in the 

context of the United Nations' Sustainable Development Goals (SDGs). This section delves into the multifaceted 

roles of ChatGPT and similar generative AI technologies in advancing each of the 17 SDGs. These technologies 

exhibit great potential to foster innovation, enhance education, improve healthcare, champion environmental 

sustainability, and promote social inclusion [20,23,25]. 

Goal 1: No Poverty 

ChatGPT plays a vital role in the fight against poverty by offering accessible and affordable information to 

marginalized communities. Through text-based interfaces, it empowers individuals with knowledge about 

vocational training, job opportunities, and financial literacy, thus enhancing their skills and employability. 

Additionally, AI-driven chatbots can facilitate access to microfinance services, enabling small entrepreneurs to 

gain credit, kick-starting or expanding their businesses, and ultimately breaking the cycle of poverty [27]. 

Goal 2: Zero Hunger 

Generative AI is a critical ally in achieving zero hunger by optimizing agricultural practices [16,18]. AI-powered 

systems can analyze extensive data on soil quality, weather patterns, and crop health, providing farmers with 

invaluable insights. Furthermore, AI-driven chatbots can disseminate information on sustainable farming 

techniques, pest control, and efficient irrigation methods, empowering farmers to increase crop yields and reduce 

wastage, ultimately enhancing food security [17]. 

Goal 3: Good Health and Well-being 

In the realm of healthcare, ChatGPT serves as a virtual health assistant, providing instant responses to health-

related queries and offering guidance on symptoms, treatments, and preventive measures [20,22]. AI-powered 
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chatbots can also monitor patients' health conditions, remind them to take medications, and provide mental health 

support [27]. By enhancing healthcare accessibility and affordability, these technologies make significant 

contributions to achieving good health and well-being for all. 

Goal 4: Quality Education 

Generative AI paves the way for innovative learning experiences by creating interactive educational content [24]. 

ChatGPT acts as a personalized tutor, delivering explanations, quizzes, and engaging lessons tailored to individual 

learning styles [25]. Furthermore, AI-driven chatbots support teachers in managing classrooms, grading 

assignments, and providing additional student support [41]. By promoting interactive and inclusive education, 

these technologies contribute to the attainment of quality education and lifelong learning opportunities for all. 

Goal 5: Gender Equality 

Generative AI can plays a role in challenging gender stereotypes and promoting gender equality by facilitating 

inclusive conversations. AI-powered chatbots raise awareness about gender issues, dispel myths, and offer support 

for victims of gender-based violence. Additionally, these technologies can facilitate mentorship programs, 

connecting women with mentors who can guide them in various fields. By encouraging dialogue and empowering 

women, AI contributes to dismantling barriers and advancing gender equality. 

Goal 6: Clean Water and Sanitation 

AI technologies assist in managing water resources by analyzing data to predict water usage patterns, detect leaks, 

and optimize distribution systems [46-48]. AI-powered chatbots educate communities about water conservation 

practices, proper sanitation, and the importance of clean water. Additionally, these technologies streamline 

communication between water management authorities and the public, ensuring efficient responses to water-

related issues [47]. By promoting awareness and efficient water management, AI contributes to achieving clean 

water and sanitation goals. 

Goal 7: Affordable and Clean Energy 

ChatGPT and generative AI technologies optimize energy consumption patterns through data analysis and 

predictive modeling. Smart energy management systems powered by AI help households and businesses monitor 

and reduce energy usage [31]. Moreover, AI-driven chatbots disseminate information about renewable energy 

sources, government incentives, and energy-efficient technologies [31]. By encouraging the adoption of clean 

energy solutions, these technologies contribute significantly to affordable and clean energy goals. 

Goal 8: Decent Work and Economic Growth 

Generative AI supports economic growth by enhancing productivity and innovation. AI-powered chatbots assist 

businesses in customer service, market research, and data analysis, enabling them to make informed decisions and 

expand their operations [49,50]. Additionally, AI technologies facilitate workforce training programs, equipping 

individuals with the skills needed for emerging industries. By fostering entrepreneurship and employability, AI 

contributes to the promotion of decent work and economic growth. 

Goal 9: Industry, Innovation, and Infrastructure 

ChatGPT and similar generative AI technologies drive innovation by providing creative solutions to various 

challenges. AI-powered chatbots facilitate ideation sessions, brainstorming new ideas for sustainable technologies 

and infrastructure development [51]. Moreover, AI supports the optimization of supply chains, predicting demand 

patterns and reducing waste [52]. By fostering a culture of innovation and enhancing infrastructure efficiency, AI 

contributes significantly to industry, innovation, and infrastructure goals. 

Goal 10: Reduced Inequality 

AI technologies can address inequality by providing equal access to information and opportunities. AI-powered 

chatbots offer support services for marginalized communities, connecting them with resources related to 

education, healthcare, and employment. Additionally, AI-driven platforms promote diverse voices and 
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perspectives, challenging stereotypes and prejudices. By bridging the digital divide and promoting inclusivity, AI 

contributes to reducing inequality within and among countries. 

Goal 11: Sustainable Cities and Communities 

Generative AI plays a crucial role in urban planning and development [53]. AI-powered systems analyze urban 

data, predicting traffic patterns, managing waste, and optimizing public transportation routes [52]. AI-driven 

chatbots engage citizens in discussions about community development, gathering valuable feedback for city 

planners. By promoting sustainable practices and citizen participation, AI contributes significantly to building 

sustainable cities and communities. 

Goal 12: Responsible Consumption and Production 

AI technologies optimize production processes and supply chains, reducing waste and promoting responsible 

consumption [52]. AI-powered systems analyze consumer behavior, predicting trends and helping businesses 

align their production with actual demand [33]. AI-driven chatbots educate consumers about sustainable products, 

recycling methods, and environmentally friendly practices. By encouraging responsible consumption and guiding 

businesses toward eco-friendly production, AI contributes to responsible consumption and production goals. 

Goal 13: Climate Action 

Generative AI technologies support climate action by analyzing environmental data and predicting climate 

patterns [40]. AI-powered systems assist climate scientists in climate modeling, helping understand complex 

climate interactions. Additionally, AI-driven chatbots raise awareness about climate change, providing tips on 

reducing carbon footprint and conserving natural resources [27,39]. By promoting climate literacy and supporting 

climate research, AI contributes significantly to climate action efforts. 

Goal 14: Life Below Water 

AI technologies aid in marine conservation efforts by analyzing data related to ocean health, biodiversity, and 

pollution levels. AI-powered chatbots educate the public about marine ecosystems, endangered species, and the 

impact of human activities on aquatic life. Moreover, AI supports the monitoring of illegal fishing activities, 

helping authorities enforce regulations and protect marine life. By raising awareness and supporting conservation 

initiatives, AI contributes to the preservation of life below water. 

Goal 15: Life on Land 

Generative AI technologies contribute to biodiversity conservation by analyzing ecological data and identifying 

endangered species and habitats. AI-powered chatbots disseminate information about wildlife conservation, 

deforestation, and sustainable agriculture practices [17,18]. Additionally, AI supports precision agriculture, 

optimizing land use and minimizing environmental impact [37]. By promoting responsible land use and 

biodiversity conservation, AI contributes significantly to life on land goals. 

Goal 16: Peace, Justice, and Strong Institutions 

AI technologies support peace and justice by analyzing data related to crime patterns, human rights violations, 

and social unrest. AI-powered systems assist law enforcement agencies in predicting crime hotspots and 

optimizing resource allocation. AI-driven chatbots provide legal information to citizens, promoting awareness of 

their rights and legal procedures. By enhancing law enforcement efficiency and promoting legal literacy, AI 

contributes to the establishment of peace, justice, and strong institutions. 

Goal 17: Partnerships for the Goals 

Generative AI technologies facilitate global partnerships by connecting people and organizations across borders. 

AI-powered platforms match NGOs, businesses, and governmental agencies with relevant partners, fostering 

collaboration on various projects. AI-driven chatbots facilitate multilingual communication, breaking language 

barriers and enabling diverse stakeholders to collaborate effectively [27,41]. By promoting international 

cooperation and knowledge exchange, AI contributes significantly to partnerships for the goals. 
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ChatGPT and similar generative AI technologies are powerful tools with immense potential for advancing the 

Sustainable Development Goals. By promoting education, healthcare, environmental sustainability, and social 

inclusion, AI technologies actively contribute to addressing the world's most pressing challenges. To harness these 

capabilities for the greater good, societies must continue exploring innovative applications of AI while ensuring 

ethical development and deployment. Through these efforts, AI can create a positive impact on the global 

community, paving the way for a more sustainable, equitable, and prosperous future. 

Table 1 Summary of roles and challenges of ChatGPT and similar generative artificial intelligence for achieving 

the Sustainable Development Goals (SDGs) 

SDG 

Number 

SDG Name Roles of Generative AI Challenges of Generative AI 

1 No Poverty - Providing tailored financial literacy 

resources for underserved 

communities.  

- Offering insights into microfinance 

options and entrepreneurial 

opportunities.  

- Facilitating access to job listings and 

vocational training resources. 

- Addressing economic disparities 

across regions and socioeconomic 

groups.  

- Ensuring cultural relevance and 

linguistic diversity in generated 

resources.  

- Overcoming limited internet 

connectivity in underserved areas. 

2 Zero Hunger - Disseminating information on 

sustainable farming techniques and 

climate-resilient crops.  

- Providing guidance on efficient 

irrigation methods and soil health 

management.  

- Promoting awareness campaigns on 

reducing food wastage and enhancing 

local food distribution networks. 

- Ensuring accuracy and context 

specificity of agricultural advice.  

- Reaching remote farming 

communities with limited online 

access.  

- Addressing climate change 

impacts on agricultural practices. 

3 Good Health and 

Well-being 

- Offering personalized health tips 

and mental health support resources.  

- Disseminating accurate medical 

information and debunking health 

myths.  

- Providing language translation 

services for healthcare-related 

content. 

- Ensuring user privacy and 

confidentiality in health-related 

conversations.  

- Mitigating the spread of health-

related misinformation.  

- Overcoming language barriers in 

healthcare communication. 

4 Quality Education - Providing personalized learning 

materials and adaptive educational 

resources.  

- Offering language translation 

services for educational content.  

- Facilitating access to online courses 

and interactive learning platforms. 

- Bridging the digital divide to 

ensure equal access to online 

education resources.  

- Ensuring the credibility and 

relevance of educational content.  

- Addressing the need for 

interactive and hands-on learning 

experiences. 

5 Gender Equality - Promoting gender-inclusive content 

and challenging gender stereotypes.  

- Providing information on women's 

rights, empowerment, and career 

opportunities.  

- Offering mentorship programs for 

women and girls in various fields. 

- Addressing biases in AI 

algorithms to avoid reinforcing 

gender stereotypes.  

- Ensuring diverse and inclusive 

representation in generated 

content.  

- Overcoming cultural barriers to 

gender equality. 
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6 Clean Water and 

Sanitation 

- Promoting water conservation 

practices and sustainable sanitation 

techniques.  

- Providing information on water 

purification methods and wastewater 

management.  

- Raising awareness about waterborne 

diseases and hygiene practices. 

- Addressing water pollution 

issues and ensuring the safety of 

drinking water sources.  

- Overcoming sanitation 

challenges, especially in 

developing regions.  

- Promoting behavior change for 

sustainable water usage. 

7 Affordable and 

Clean Energy 

- Disseminating energy-saving tips 

and promoting the adoption of 

renewable energy sources.  

- Offering information on solar, wind, 

and other clean energy technologies.  

- Providing guidance on energy-

efficient appliances and practices. 

- Overcoming resistance to 

renewable energy adoption due to 

initial costs.  

- Ensuring the reliability and 

consistency of renewable energy 

sources.  

- Addressing challenges in energy 

storage and distribution systems. 

8 Decent Work and 

Economic Growth 

- Providing insights into job market 

trends and offering recommendations 

for vocational training.  

- Facilitating access to resources for 

entrepreneurs and small businesses.  

- Offering guidance on balancing 

economic growth with social and 

environmental sustainability. 

- Addressing job displacement 

caused by automation and AI 

technologies.  

- Ensuring fair wages and decent 

working conditions in all 

industries.  

- Overcoming barriers to 

entrepreneurship, particularly for 

marginalized communities. 

9 Industry, 

Innovation, and 

Infrastructure 

- Promoting the adoption of 

innovative technologies and 

sustainable infrastructure 

development.  

- Facilitating collaboration between 

industries and research institutions.  

- Offering insights into green 

technologies and environmentally 

friendly practices. 

- Bridging the digital divide to 

ensure equal access to 

technological innovations.  

- Addressing ethical concerns and 

intellectual property rights in 

innovation.  

- Overcoming resistance to 

technological changes in 

traditional industries. 

10 Reduced Inequality - Promoting social inclusion and 

awareness of inequality issues 

through generated content.  

- Offering resources on inclusive 

policies and practices.  

- Providing platforms for 

marginalized communities to voice 

their concerns. 

- Addressing biases in AI 

algorithms to avoid perpetuating 

social inequalities.  

- Ensuring equal access to 

generated content for all 

communities.  

- Overcoming resistance to policy 

changes that promote equality. 

11 Sustainable Cities 

and Communities 

- Providing urban planning support 

and promoting community 

engagement strategies.  

- Offering resources on sustainable 

architecture, green spaces, and eco-

friendly transportation options.  

- Promoting awareness about the 

importance of preserving cultural 

heritage in urban areas. 

- Addressing urban sprawl and 

ensuring affordable housing 

options in cities.  

- Overcoming resistance to 

changes in urban planning and 

transportation systems.  

- Ensuring community 

participation and inclusivity in 

city development initiatives. 
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12 Responsible 

Consumption and 

Production 

- Recommending eco-friendly 

products and promoting sustainable 

consumption habits.  

- Providing information on waste 

reduction, recycling, and ethical 

manufacturing practices.  

- Encouraging businesses to adopt 

circular economy principles. 

- Addressing fast fashion and 

promoting the adoption of 

sustainable manufacturing 

practices.  

- Overcoming consumer resistance 

to sustainable products due to 

higher costs.  

- Ensuring the availability and 

affordability of sustainable 

products in the market. 

13 Climate Action - Raising awareness about climate 

change, its impacts, and individual 

actions to mitigate it.  

- Providing energy-saving tips and 

promoting the adoption of renewable 

energy sources.  

- Encouraging lifestyle changes that 

reduce carbon footprint. 

- Addressing climate denial and 

misinformation about climate 

change.  

- Overcoming political resistance 

to climate policies and 

international cooperation.  

- Ensuring global collaboration 

and commitment to climate action. 

14 Life Below Water - Promoting marine conservation tips, 

sustainable fishing practices, and 

responsible tourism in coastal areas.  

- Raising awareness about plastic 

pollution and promoting beach 

cleanup initiatives.  

- Providing information on coral reef 

protection and marine biodiversity 

conservation. 

- Addressing plastic pollution and 

promoting responsible waste 

disposal.  

- Overcoming challenges in 

enforcing international regulations 

on fishing practices.  

- Ensuring sustainable tourism 

practices in coastal and marine 

ecosystems. 

15 Life on Land - Promoting biodiversity conservation 

tips, reforestation efforts, and wildlife 

protection measures.  

- Providing information on habitat 

preservation and endangered species 

conservation.  

- Raising awareness about 

deforestation and its impact on 

ecosystems. 

- Addressing deforestation and 

promoting sustainable land use 

practices.  

- Overcoming challenges in 

enforcing regulations on wildlife 

trafficking.  

- Ensuring habitat protection for 

endangered species. 

16 Peace, Justice, and 

Strong Institutions 

- Disseminating legal information, 

promoting access to justice, and 

offering conflict resolution advice.  

- Raising awareness about human 

rights, social justice issues, and the 

importance of strong institutions.  

- Providing resources on 

peacebuilding, conflict prevention, 

and community reconciliation. 

- Ensuring legal accuracy and 

providing reliable legal 

information.  

- Addressing biases in AI 

algorithms related to legal matters.  

- Overcoming challenges in 

ensuring equal access to justice for 

all communities. 

17 Partnerships for the 

Goals 

- Encouraging collaboration between 

governments, NGOs, and private 

sectors to address global challenges.  

- Promoting sustainable practices and 

corporate social responsibility.  

- Overcoming political barriers to 

international collaboration and 

diplomacy.  

- Ensuring equal participation and 

representation of diverse 

stakeholders in partnerships.  
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- Providing resources on international 

development goals, best practices, 

and successful partnership models. 

- Fostering a culture of 

cooperation and shared 

responsibility among nations and 

organizations. 

 

Challenges of ChatGPT and similar generative artificial intelligence for achieving the Sustainable 

Development Goals (SDGs) 

In an era marked by rapid technological progress, artificial intelligence (AI) has emerged as a potent tool with the 

potential to tackle intricate global issues, including the United Nations' Sustainable Development Goals (SDGs). 

Generative Artificial Intelligence, epitomized by models like ChatGPT, represents a significant advancement in 

the realm of AI. However, its application to achieve the SDGs is beset with challenges [54-60]. This section 

explores the intricate obstacles faced by ChatGPT and akin generative AI models in substantially contributing to 

the realization of the SDGs. 

1. Ethical Concerns 

One of the foremost challenges in deploying generative AI for SDGs lies in its ethical dimension. AI systems, 

including ChatGPT, raise apprehensions regarding data privacy, bias, and accountability. Ensuring that these 

systems do not perpetuate existing societal biases and adhere to ethical guidelines is paramount. Failure to address 

these concerns could worsen social disparities, hampering progress towards numerous SDGs, notably Goal 10 

(Reduced Inequality). 

2. Data Quality and Accessibility 

Generative AI heavily relies on extensive datasets for training and generating responses. However, in regions 

where SDGs are most crucial, data accessibility and quality remain significant hurdles. Limited or biased datasets 

can skew AI-generated outcomes, leading to inaccurate or unjust recommendations. Bridging the data gap is 

pivotal for reliable AI applications, especially in healthcare (Goal 3), education (Goal 4), and poverty eradication 

(Goal 1). 

3. Language and Cultural Diversity 

Generative AI models often struggle with understanding and generating contextually accurate responses in diverse 

languages and cultural contexts. Achieving SDGs demands tailored solutions for varied regions and communities, 

necessitating AI systems to comprehend and respect cultural nuances. Overcoming language barriers and cultural 

diversity is pivotal for effective communication and global SDG implementation. 

4. Human-AI Collaboration 

While AI technologies can enhance human abilities, they cannot replace human intuition, empathy, and creativity. 

Collaboration between AI systems like ChatGPT and human experts is vital to address the complexity of 

challenges outlined in the SDGs. Developing frameworks for effective human-AI collaboration is a challenge that 

must be surmounted to unleash the full potential of generative AI in achieving the goals. 

5. Environmental Impact 

The computational requirements for training large-scale generative AI models are substantial, leading to a 

significant environmental impact. The energy consumption associated with AI training raises concerns about 

sustainability, especially concerning Goal 13 (Climate Action). Developing energy-efficient AI algorithms and 

adopting sustainable practices are imperative to mitigate the environmental footprint of AI technologies. 

6. Security and Misuse 

Generative AI can be manipulated to generate harmful content, misinformation, or deepfakes, posing security 

threats and risks to social stability. Safeguarding AI systems against malicious use and ensuring the authenticity 
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of generated content are paramount challenges. Addressing these challenges is essential to maintain societal trust 

in AI technologies and harness their potential for positive impact on the SDGs. 

7. Scalability and Resource Allocation 

Scaling AI applications to meet the diverse needs of global communities is a significant challenge. Resource 

constraints, both in terms of funding and technical expertise, can hinder the widespread adoption of AI solutions 

for SDGs. Efficient resource allocation and the development of scalable AI infrastructures are necessary to extend 

the benefits of generative AI technologies to underserved regions, aligning with Goal 9 (Industry, Innovation, and 

Infrastructure). 

8. Regulatory Frameworks and Policy Development 

The swift evolution of AI technology often outpaces the development of regulatory frameworks and policies. 

Striking a balance between fostering innovation and ensuring responsible AI use requires robust regulations. 

Governments and international organizations must collaborate to develop ethical guidelines, standards, and 

policies to guide the deployment of AI technologies for sustainable development, aligning with Goal 16 (Peace, 

Justice, and Strong Institutions). 

Generative AI, typified by ChatGPT and analogous models, harbors immense potential in advancing the cause of 

the Sustainable Development Goals. However, tackling the aforementioned challenges is imperative to fully 

harness the power of AI in the pursuit of a sustainable future [56,57]. Ethical considerations, data quality, cultural 

diversity, human-AI collaboration, environmental impact, security, scalability, and regulatory frameworks are 

pivotal aspects demanding concerted efforts from researchers, policymakers, and society at large [44,45]. By 

overcoming these challenges, generative AI can play a transformative role in shaping a more just, inclusive, and 

sustainable world, aligning perfectly with the vision of the United Nations' Sustainable Development Goals. 

 

Conclusions: 

In the pursuit of global advancement, the Sustainable Development Goals (SDGs) have emerged as a beacon of 

hope, guiding humanity towards a sustainable and equitable future. In the digital age, the rise of advanced 

technologies such as ChatGPT and similar generative artificial intelligence (AI) systems has created new 

opportunities to address the complex challenges outlined in the 17 SDGs. Through this research, we have explored 

the roles and difficulties of ChatGPT and comparable generative AI technologies in realizing these goals, 

revealing a landscape filled with potential yet marred by intricacies. ChatGPT, with its natural language 

processing capabilities, plays a crucial role in various SDGs. In the realm of quality education (SDG 4), it serves 

as a powerful tool for personalized learning, overcoming barriers of access and language. Additionally, in the 

battle against poverty (SDG 1) and hunger (SDG 2), AI-driven systems can analyze extensive datasets to optimize 

resource distribution and enhance agricultural practices, ensuring food security and livelihood opportunities for 

vulnerable communities. Health and well-being (SDG 3) benefit from AI-driven diagnostics and telemedicine, 

ensuring remote and underserved communities receive adequate healthcare services. In the pursuit of gender 

equality (SDG 5), ChatGPT promotes inclusivity by raising awareness and providing education, challenging 

societal norms, and advocating for women’s rights. Initiatives related to clean water and sanitation (SDG 6) are 

reinforced by AI-driven monitoring systems, ensuring efficient use of water resources and early detection of 

pollution. Similarly, efforts towards affordable and clean energy (SDG 7) gain momentum as AI optimizes energy 

production and consumption, making renewable sources more accessible and affordable. 

However, integrating ChatGPT and generative AI into the SDG framework is not without hurdles. Ethical 

concerns about data privacy, algorithmic biases, and the digital divide pose significant challenges. Ensuring 

responsible data management practices (SDG 9, Industry, Innovation, and Infrastructure) is imperative, 

guaranteeing that the benefits of AI are distributed equitably across societies, leaving no one behind (SDG 10, 

Reduced Inequalities). Moreover, robust regulations and international collaborations (SDG 16, Peace, Justice, and 

Strong Institutions) are essential to effectively address these challenges. ChatGPT and similar generative AI 

technologies have enormous potential as catalysts for change within the context of the SDGs. By leveraging these 

tools thoughtfully, societies can foster innovation (SDG 9), promote inclusivity (SDG 5), and ensure 
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environmental sustainability (SDG 13, Climate Action). As we move forward, it is crucial to adopt a 

multidisciplinary approach involving governments, industries, and civil society to harness the power of AI for the 

greater good. Collaborative efforts should focus on enhancing digital literacy and bridging the digital divide (SDG 

4), enabling all communities to harness the benefits of AI. Furthermore, continuous research and development are 

essential to tackle existing challenges and discover novel applications, paving the way for a future where AI acts 

as a force for positive transformation. In this symbiotic relationship between technology and humanity lies the 

promise of a better tomorrow. By aligning the capabilities of ChatGPT and similar generative AI technologies 

with the principles of the SDGs, we can build a sustainable, inclusive, and prosperous world for current and future 

generations.  
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