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Abstract: Integrating artificial intelligence (AI) into the management of Sustain-
able Development Goals (SDGs) presents a transformative opportunity to address 
pressing global challenges. This paper explores the multifaceted applicability 
of AI in advancing the 17 SDGs, highlighting its potential to enhance efficiency, 
drive innovation, and foster inclusive growth across various sectors. Through 
a comprehensive review of existing literature and case studies, we identify that 
AI can enable progress on 134 targets (approximately 79% of all SDG targets) 
while recognizing the risks associated with its implementation, including ethical 
concerns and potential biases. The author discusses specific applications of AI 
in critical areas such as healthcare, agriculture, climate action, and education, 
illustrating how AI technologies can facilitate data-driven decision-making and 
resource optimization. More precisely, it is herein attempted to present how AI can 
be applied to SDG targets and goals, as well as to present a general flowchart of 
the steps of AI applicability in SDG management. Moreover, this paper attempts 
to model a framework for AI integration with SDG management employing a 
preliminary UML-based design. Ultimately, this paper aims to provide some 
insights into harnessing AI as a catalyst for accelerating the SDGs while address-
ing the challenges accompanying its rapid advancement and the relative risks.
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1.	 INTRODUCTION

In 2015, the United Nations General Assembly adopted the 2030 Agenda for Sustainable Devel-
opment, establishing 17 Sustainable Development Goals (SDGs) to address pressing global 

challenges, including poverty, inequality, climate change, and environmental degradation (United 
Nations, 2015). These ambitious goals demand innovative solutions to accelerate progress, par-
ticularly in resource-constrained settings where traditional approaches often fall short. Artificial 
Intelligence (AI) has emerged as a transformative tool to enhance SDG management by enabling 
data-driven decision-making, optimizing resource allocation, and supporting predictive analytics 
across diverse sectors such as healthcare, education, agriculture, and climate action (Vinuesa et 
al., 2020). For instance, AI-driven precision farming advances SDG 2 (Zero Hunger) by optimiz-
ing crop yields, while disease surveillance systems support SDG 3 (Good Health and Well-being) 
through early outbreak detection (Wahl et al., 2018). However, AI’s potential is tempered by ethical 
challenges, including bias, inequitable access, and lack of transparency, which can exacerbate ine-
qualities if not addressed (Cowls et al., 2023).

Responsible AI integration, guided by ethical frameworks such as the AI4People Framework and 
the OECD AI Principles one, is essential to ensure that AI aligns with human-centric values and 
promotes equitable SDG outcomes (Floridi et al., 2018; OECD, 2019). These frameworks attempt to 
deal with fairness, transparency, accountability, safety, and inclusivity, providing a draft but not a 
fully satisfactory roadmap for mitigating risks such as algorithmic bias, which can disproportionately 
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harm marginalized communities. This paper attempts to preliminarily analyze the trends in leverag-
ing AI in order to accelerate SDG management, examining how AI technologies could be deployed 
to address specific goals, the responsible and ethical considerations shaping their implementation, 
as well as the barriers to scalability. In order to develop such a leveraging environment, however, a 
proper framework for AI integration with SDG management is required. This paper attempts to pre-
liminarily develop such an integral framework using UML design. Through preliminary analysis of 
specific case studies, such as AI-driven climate modeling for SDG 13 (Climate Action) and inclusive 
education platforms for SDG 4 (Quality Education), this paper highlights successful applications 
and identifies gaps in current practices towards building a more specific roadmap for AI-based 
SDG management. By synthesizing technological advancements, policy developments, and ethical 
guidelines, in an integral way through UML design, this study aims to provide actionable insights 
for stakeholders—policymakers, technologists, and civil society—to harness AI responsibly and 
ethically in achieving the transformative vision of the 2030 UN Agenda.

2.	 A PROPOSAL FOR A RESPONSIBLE AI-BASED INTEGRATION FRAMEWORK 
TOWARDS SDG MANAGEMENT ACCELERATION

This analytical, but preliminary, proposal outlines the research structure for analyzing trends in 
accelerating Sustainable Development Goals (SDG) management through AI integration frame-
works, focusing on ethical and practical dimensions. The study will examine how AI technologies, 
guided by frameworks like AI4People and OECD AI Principles, enhance SDG progress while 
addressing challenges such as bias, scalability, and inequitable access (Vinuesa et al., 2020; Floridi 
et al., 2018; OECD, 2019). The proposal uses preliminary UML diagrams based on analysis to 
model the stakeholders, interactions, and analytical components, providing a clear but preliminary 
framework for the research. The analysis will draw on case studies (e.g., AI for SDG 13 Climate 
Action) and ethical principles to propose actionable recommendations for stakeholders (United 
Nations, 2015).

UML Use Case Diagram
•	 Purpose: The Use Case Diagram illustrates how stakeholders interact with the analysis process, 

identifying key activities in researching AI-SDG integration trends.
	 –	 Diagram Components:
	 	 ▪	 Actors:
	 	 	 -	 Researcher: Conducts the analysis, collects data, and develops recommendations.
	 	 	 -	 Policymaker: Uses findings to shape AI-SDG policies.
	 	 	 -	 �AI Developer: Implements AI solutions for SDGs and provides technical insights.
	 	 	 -	 �Civil Society: Provides feedback on AI impacts and represents community needs.
	 	 	 -	 �SDG Stakeholder: Monitors SDG progress and applies AI-driven solutions (e.g., NGOs, 

UN agencies).
	 –	 Use Cases:
	 	 ▪	 �Analyze AI-SDG Trends: Researcher identifies trends in AI applications for SDGs (e.g., 

precision agriculture for SDG 2).
	 	 ▪	 �Evaluate Ethical Frameworks: The Researcher assesses responsible AI frameworks for 

bias mitigation and inclusivity.
	 	 ▪	 �Review Case Studies: Researcher examines real-world AI-SDG applications (e.g., climate 

modeling for SDG 13) (Cowls et al., 2023).
	 	 ▪	 �Develop Recommendations: The Researcher proposes strategies for responsible AI 

integration.
	 	 ▪	 �Implement AI Solutions: AI Developer deploys AI systems aligned with ethical frameworks.
	 	 ▪	 �Shape Policy: Policymaker uses analysis to inform regulations or national AI strategies.



659

An Analysis of the Trends in Accelerating Sustainable Development Goals (SDG) Management 
Through AI Integration Frameworks

	 	 ▪	 �Provide Feedback: Civil Society contributes community perspectives on AI impacts.
	 	 ▪	 �Monitor SDG Progress: SDG Stakeholder tracks AI-driven outcomes for specific goals.
•	 Relationships:
	 –	 �Include: “Analyze AI-SDG Trends” includes “Evaluate Ethical Frameworks” and “Review 

Case Studies” (researcher must perform these to complete the analysis).
	 –	 �Extend: “Develop Recommendations” extends to “Shape Policy” (recommendations inform 

policy if adopted).
	 –	 �Association: Actors are linked to their respective use cases (e.g., Researcher to Analyze 

AI-SDG Trends, Policymaker to Shape Policy).

UML Class Diagram
•	 �Purpose: The Class Diagram models the key components of the analytical framework, repre-

senting the structure of the research and its relationships to SDGs, AI technologies, and ethical 
frameworks.

	 –	 �Diagram Components:
	 	 ▪	 �Classes and Attributes:
			   -	� SDG_AI_Analysis
	 	 	 -	 ��Attributes: title (string), scope (SDGs 1–17), timeframe (2015–2030), ethicalFrameworks 

(list)
	 	 	 -	 �Methods: collectData(), analyzeTrends(), evaluateFrameworks(), proposeRecommendations()

SDG
•	 �Attributes: goalNumber (int), goalName (string), targets (list), indicators (list)
•	 �Methods: assessProgress(), integrateAI()

AI_Technology
•	 �Attributes: type (e.g., machine learning, computer vision), application (e.g., healthcare, agri-

culture), biasRisk (float)
•	 �Methods: deploySolution(), mitigateBias(), optimizePerformance()

Ethical_Framework
•	 �Attributes: name (e.g., AI4People), principles (list), compliance standards (e.g., IEEE P7000)
•	 �Methods: assessCompliance(), mitigateRisks(), engageStakeholders()

Case_Study
•	 �Attributes: sdgGoal (int), aiApplication (string), outcome (string), challenges (list)
•	 �Methods: documentImpact(), analyzeChallenges()

Stakeholder
•	 �Attributes: role (e.g., policymaker, developer), organization (string), feedback (string)
•	 �Methods: provideInput(), implementSolutions()
•	 �Relationships:
	 –	 �Composition: SDG_AI_Analysis contains SDG, AI_Technology, Ethical_Framework, and 

Case_Study (the analysis encompasses these components).
	 –	 �Association: Stakeholder interacts with SDG_AI_Analysis, Ethical_Framework, and Case_

Study (e.g., providing feedback or implementing solutions).
	 –	 �Aggregation: Ethical_Framework aggregates principles (e.g., fairness, transparency) as 

reusable components across analyses.
	 –	 �Dependency: AI_Technology depends on Ethical_Framework for responsible deployment.
	 –	� Class Diagram Analysis
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The Class Diagram models the static structure of the analytical framework, comprising six classes: 
SDG_AI_Analysis, SDG, AI_Technology, Ethical_Framework, Case_Study, and Stakeholder. It 
uses composition, association, aggregation, and dependency relationships to define its interactions.
•	 Structural Integrity: 
	 –	Classes and Attributes: 
	 	 ▪	 �SDG_AI_Analysis: Attributes (title, scope, timeframe, ethicalFrameworks) and methods 

(collectData, analyzeTrends, evaluateFrameworks, proposeRecommendations) accurately 
encapsulate the research’s scope and activities. The timeframe attribute (2015–2030) 
aligns with the 2030 Agenda (United Nations, 2015).

	 	 ▪	 �SDG: Attributes (goalNumber, goalName, targets, indicators) and methods (assessProgress, 
integrateAI) reflect the SDG structure and AI integration process, ensuring relevance to 
specific goals like SDG 13 (Cowls et al., 2023).

	 	 ▪	 �AI_Technology: Attributes (type, application, biasRisk) and methods (deploySolution, 
mitigateBias, optimizePerformance) capture AI’s role and ethical challenges.

	 	 ▪	 �Ethical_Framework: Attributes (name, principles, complianceStandards) and methods 
(assessCompliance, mitigateRisks, engageStakeholders) model frameworks like AI4People 
and OECD AI Principles, ensuring ethical grounding (Floridi et al., 2018; OECD, 2019).

	 	 ▪	 �Case_Study: Attributes (sdgGoal, aiApplication, outcome, challenges) and methods 
(documentImpact, analyzeChallenges) support case study analysis, as seen in SDG 4 
education platforms (Vinuesa et al., 2020).

	 	 ▪	 �Stakeholder: Attributes (role, organization, feedback) and methods (provideInput, imple-
mentSolutions) ensure stakeholder engagement.

	 –	Relationships: 
	 	 ▪	 �Composition: SDG_AI_Analysis’s composition with SDG, AI_Technology, Ethical_

Framework, and Case_Study correctly indicates that these components are integral to the 
analysis and cannot exist independently, aligning with the research’s holistic approach.

	 	 ▪	 �Association: Stakeholders’ associations with SDG_AI_Analysis, Ethical_Framework, 
and Case_Study reflect their multifaceted roles, though cardinality (e.g., one-to-many 
for Stakeholder to Case_Study) could enhance specificity.

	 	 ▪	 �Aggregation: Ethical_Framework’s aggregation of principles is appropriate, as principles 
are reusable across frameworks, but lacks detail on specific principles (e.g., fairness, 
transparency).

	 	 ▪	 �Dependency: AI_Technology’s dependency on Ethical_Framework accurately reflects 
the need for ethical guidelines in AI deployment, reinforcing AI4People’s explicability 
(Floridi et al., 2018).

•	 Alignment with Research Objectives: 
	 –	�The diagram supports the research questions by modeling AI-SDG trends (AI_Technology, 

Case_Study), ethical framework evaluation (Ethical_Framework), and scalability solutions 
(SDG_AI_Analysis’s proposeRecommendations). The biasRisk attribute in AI_Technology 
directly addresses bias mitigation, connecting to prior bias analysis.

	 –	�Strengths: The diagram’s comprehensive class structure captures the research’s scope, from 
data collection to recommendation development. The composition relationship ensures a 
unified analysis framework, while Stakeholder’s methods align with OECD’s inclusive 
growth principle (OECD, 2019).

	 –	�Limitations: The diagram lacks attributes for scalability barriers (e.g., cost, data access), 
which could be added to SDG_AI_Analysis or Case_Study. Methods like mitigateBias 
could be more granular (e.g., specifying audit tools like AI Fairness 360).

In Figure 1, a preliminary involvement analysis of the above-presented SDG-AI Integration Frame-
work Actors is outlined.
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Figure 1. A preliminary involvement analysis  
of the above-presented SDG-AI Integration framework Actors

Source: Own illustration

3.	 AI APPLICABILITY ANALYTICS FOR SDG MANAGEMENT

AI can be applied across various stages of SDG management, including data collection, anal-
ysis, monitoring, and evaluation. Table 1 illustrates the key areas where AI can contribute to 
SDG implementation (Chancel et al., 2022; Cowls et al., 2023; Floridi et al., 2018; Francisco & 
Linnér, 2023; Iazzolino & Stremlau, 2024; Kuradusenge et al., 2023; Makhlouf, 2023; Nasir et 
al., 2023; OECD, 2019; Singh et al., 2024; Siqueira et al., 2024; Tomašev et al., 2020; Trotochaud 
et al., 2023; United Nations, 2015; Vinuesa et al., 2020; Wahl et al., 2018).

Table 1 provides a comprehensive overview of how AI can be applied to each SDG target, 
highlighting specific applications and their impacts (Chancel et al., 2022; Cowls et al., 2023; 
Floridi et al., 2018; Francisco & Linnér, 2023; Iazzolino & Stremlau, 2024; Kuradusenge et al., 
2023; Makhlouf, 2023; Nasir et al., 2023; OECD, 2019; Singh et al., 2024; Siqueira et al., 2024; 
Tomašev et al., 2020; Trotochaud et al., 2023; Vinuesa et al., 2020; Wahl et al., 2018).

To illustrate how AI applications can enhance the Sustainable Development Goals (SDGs) 
through various stages, such as data collection, analysis, monitoring, and evaluation, a flow-
chart can be structured. A flowchart depicting AI applications in SDG stages, including data 
collection, analysis, monitoring, and evaluation, with examples like image recognition, natural 
language processing, predictive modeling, etc. could be defined as follows (Chancel et al., 2022; 
Cowls et al., 2023; Floridi et al., 2018; Francisco & Linnér, 2023; Iazzolino & Stremlau, 2024; 
Kuradusenge et al., 2023; Makhlouf, 2023; Nasir et al., 2023; OECD, 2019; Singh et al., 2024; 
Siqueira et al., 2024; Tomašev et al., 2020; Trotochaud et al., 2023; Vinuesa et al., 2020; Wahl 
et al., 2018).
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Table 1. Potential AI Integration with SDG Management
SDG Goal Target AI Application Impact

No Poverty  
(SDG 1)

1.1 Poverty Mapping Identifies poverty hotspots using satellite imagery

1.2 Financial Inclusion Platforms Provides access to banking services for underserved 
populations

1.3 Social Protection Optimization Ensures social protection programs reach the most 
vulnerable

1.4 Data Analysis for Basic Services Improves access to basic services and property rights

Zero Hunger  
(SDG 2)

2.1 Food Distribution Optimization Reduces waste and ensures food reaches those in need

2.2 Nutritional Program Monitoring Improves the effectiveness of nutritional programs

2.3 Precision Agriculture Increases crop yields and improves food security

2.4 Sustainable Agricultural Practices Predicts weather patterns and pest outbreaks

Good Health and 
Well-being  
(SDG 3)

3.1 Early Diagnosis and Treatment Reduces maternal mortality

3.2 Child Health Improvement Enhances vaccination tracking and disease prevention

3.3 Disease Prediction and Control Tracks and predicts outbreaks of infectious diseases

3.4 Mental Health Support Provides personalized care and early intervention

Quality Education  
(SDG 4)

4.1 Personalized Learning Platforms Improves educational outcomes

4.2 Early Childhood Education Tools Enhances interactive learning

4.3 Access to Technical Education Provides quality technical and vocational education

4.4 Employment and Entrepreneurship 
Skills Develops skills through tailored training programs

Gender Equality  
(SDG 5)

5.1 Gender Disparity Analysis Identifies and addresses gender disparities

5.2 Combating Gender-based Violence Analyzes social media to identify and combat violence

5.3 Ending Harmful Practices Supports initiatives to end child marriage and FGM

5.5 Promoting Women’s Leadership Supports initiatives for women’s participation in 
leadership

Clean Water and 
Sanitation  
(SDG 6)

6.1 Water Distribution Optimization Ensures access to clean water

6.2 Sanitation Management Improves predictive maintenance of sanitation facilities

6.3 Water Quality Monitoring Detects pollutants and ensures safe water

6.4 Water-use Efficiency Enhances efficiency in agriculture and industry

Affordable and 
Clean Energy  
(SDG 7)

7.1 Energy Grid Optimization Provides reliable and affordable energy

7.2 Renewable Energy Efficiency Enhances efficiency of renewable energy sources

7.3 Energy Efficiency Improvements Improves efficiency in buildings and industries

7.4 Energy Technology R&D Supports research and development in energy 
technologies

Decent Work and 
Economic Growth  
(SDG 8)

8.1 Economic Growth through 
Innovation Drives economic growth

8.2 Industrial Productivity Drives innovation and productivity

8.3 Supporting Entrepreneurship Provides access to market data and trends

8.5 Job Matching Matches job seekers with employment opportunities

Industry, 
Innovation, and 
Infrastructure  
(SDG 9)

9.1 Infrastructure Development Optimizes development and maintenance

9.2 Sustainable Industrialization Supports efficient resource use

9.3 Financial Services Access Improves access for SMEs

9.5 R&D Support Drives innovation through research and development

Reduced 
Inequality  
(SDG 10)

10.1 Addressing Income Inequalities Analyzes economic data

10.2 Social and Economic Inequality Identifies and addresses inequalities

10.3 Promoting Equal Opportunities Ensures equal opportunities and reduces discrimination

10.4 Social and Economic Inclusion Supports inclusive policies
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Sustainable Cities 
and Communities  
(SDG 11)

11.1 Urban Planning Ensures access to affordable housing

11.2 Public Transportation Optimization Improves sustainability of transportation systems

11.3 Participatory Urban Planning Supports inclusive urban management

11.6 Urban Pollution Management Monitors and manages pollution

Responsible 
Consumption and 
Production  
(SDG 12)

12.2 Resource Efficiency Enhances efficiency in production processes

12.3 Reducing Food Waste Improves supply chain management

12.4 Hazardous Waste Management Monitors and manages waste

12.5 Promoting Recycling Supports waste reduction initiatives

Climate Action  
(SDG 13)

13.1 Climate Change Mitigation Predicts and mitigates impacts

13.2 Climate Policy Integration Supports policy and planning

13.3 Climate Education Enhances awareness and education

13.a Climate Finance Supports finance initiatives

Life Below Water  
(SDG 14)

14.1 Marine Pollution Monitoring Reduces marine pollution

14.2 Marine Ecosystem Management Supports sustainable management

14.4 Sustainable Fishing Supports sustainable practices

14.5 Marine Biodiversity Protection Protects marine biodiversity

Life on Land  
(SDG 15)

15.1 Ecosystem Monitoring Protects terrestrial ecosystems

15.2 Reforestation Efforts Supports reforestation and afforestation

15.5 Combating Deforestation Reduces biodiversity loss

15.9 Biodiversity Integration Integrates values into planning

Peace, Justice, and 
Strong Institutions  
(SDG 16)

16.1 Conflict Prediction Prevents conflicts

16.3 Access to Justice Supports legal analytics and case management

16.6 Transparency and Accountability Promotes institutional transparency

16.10 Human Rights Monitoring Analyzes human rights abuses

Partnerships  
for the Goals  
(SDG 17)

17.6 Global Partnerships Facilitates knowledge sharing

17.8 Technology for Development Enhances technology use

17.18 Data Collection and Analysis Improves decision-making

17.19 Capacity Building Supports initiatives in developing countries

Source: Chancel et al. (2022), Cowls et al. (2023), Floridi et al. (2018), Francisco and Linnér (2023), 
Iazzolino and Stremlau (2024), Kuradusenge et al. (2023), Makhlouf (2023), Nasir et al. (2023), OECD 
(2019), Singh et al. (2024), Siqueira et al. (2024), Tomašev et al. (2020), Trotochaud et al. (2023), United 
Nations (2015), Vinuesa et al. (2020), and Wahl et al. (2018)

3.1.	 The Basic Steps on How AI Can Be Applied to MeetSDG Targets 

1. Data Collection
•	 Image Recognition: Utilizes computer vision to gather data from satellite imagery for mon-

itoring deforestation or urban development.
•	 Natural Language Processing (NLP): Analyzes social media and survey responses to assess 

public sentiment on health or education issues.
•	 IoT Sensors: Collects real-time data on environmental conditions, such as air quality and 

water levels.

2. Exploratory Data Analysis
•	 Predictive Modeling: Employs machine learning algorithms to forecast agricultural yields 

or disease outbreaks based on historical data.



664

10th International Scientific-Business Conference LIMEN 2024
Conference Proceedings

•	 Big Data Analytics: Integrates diverse datasets (e.g., demographic, economic) to identify 
trends and correlations relevant to poverty alleviation or health outcomes.

•	 Sentiment Analysis: Uses NLP to derive insights from public opinions on policies related to 
gender equality or climate action.

3. Monitoring
•	 Real-Time Dashboards: AI systems create dashboards that visualize key indicators for SDG 

progress, enabling stakeholders to track performance dynamically.
•	 Anomaly Detection: Machine learning models identify irregular patterns in data, such as 

sudden spikes in pollution levels or resource consumption.
•	 Geospatial Analysis: Combines satellite data with AI to monitor changes in land use and 

biodiversity over time.

4. Evaluation
•	 Impact Assessment Models: AI evaluates the effectiveness of interventions by comparing 

pre- and post-intervention data across various SDGs.
•	 Scenario Simulation: Predictive analytics simulate different policy scenarios to evaluate 

potential outcomes on social, economic, and environmental targets.
•	 Feedback Loops: AI systems analyze feedback from stakeholders to refine programs and 

policies aimed at achieving the SDGs.

3.2.	 Examples of AI Techniques Across the above-presented stepwise Stages

This flowchart demonstrates the multifaceted role of AI in supporting the SDGs through systematic 
data handling and analysis processes. By leveraging these technologies, stakeholders can enhance 
their decision-making capabilities and improve the overall effectiveness of initiatives aimed at 
achieving sustainable development.

Table 2. Examples of AI Techniques in SDG Management related case studies
Stage AI Technique Application Example and relevant case studies

Data Collection Image Recognition

Monitoring deforestation via satellite imagery 
(A notable case study for monitoring deforestation via satellite 
imagery is the Seringueira REDD+ Project in Brazil. This project 
utilizes satellite data from Planet NICFI, Sentinel-1, and Sentinel-2 
to effectively monitor forest loss at a high spatial resolution of 4.7 
meters.
Overview of the Seringueira REDD+ Project
Objective: The project aims to promote high-integrity nature-based 
carbon projects while ensuring transparency through reliable satellite 
monitoring.
Collaboration: Nadar, Moss, and explorer.land collaborated to 
provide accurate monitoring and reporting of deforestation and 
aboveground biomass (AGB) changes in the Brazilian Amazon 
(Nadar, 2023)

Data Collection NLP

Analyzing social media for public health sentiments (An example 
project is Analyzing Social Media Messaging on Masks and 
Vaccines: A Case Study on Misinformation During the COVID-19 
Pandemic (Trotochaud et al., 2023)

Data Analysis Predictive 
Modeling

Forecasting crop yields based on weather patterns (An example case 
study is Crop Yield Prediction Using Machine Learning Models: 
Case of Irish Potato and Maize (Kuradusenge et al., 2023) 
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Data Analysis Big Data Analytics
Identifying trends in economic inequality (An example case study 
is Trends in Income Inequality: Evidence from Developing and 
Developed Countries (Makhlouf, 2023; Lucas Chancel et al., 2022)

Monitoring Real-Time 
Dashboards

Visualizing progress on SDG indicators (An example case study 
is the event Visualizing Progress: Data Insights from the Atlas of 
Sustainable Development Goals (World Bank, 2023)

Monitoring Anomaly Detection
Detecting pollution spikes in urban areas (An example case study 
is Air-pollution prediction in smart city, deep learning approach 
(Bekkar et al., 2021)

Evaluation Impact Assessment 
Models

Assessing the effectiveness of health interventions (An example 
overview of case studies and literature is The effectiveness of 
interventions to change six health behaviours: a review of reviews 
(Jepson et al., 2010)

Evaluation Scenario 
Simulation

Evaluating potential impacts of renewable energy policies (An 
example case study project is Tracking the Impacts of Innovation: 
Offshore wind as a case study
This report is an initial output of two projects focused on tracking 
innovation impacts: the Innovation Impacts Dashboard (IID) project 
and the Tracking Energy Innovation Impacts Framework (TEIIF) 
project (IRENA, 2021)
Source: Own research

3.3.	 Data Collection and Analysis

•	 �Remote Sensing and Image Recognition: AI-powered image recognition can analyze satel-
lite imagery to monitor deforestation, track agricultural practices, and assess urban sprawl, 
contributing to SDG 13 (Climate Action), SDG 11 (Sustainable Cities and Communities), 
and SDG 15 (Life on Land).

•	 Natural Language Processing (NLP): NLP can analyze large volumes of text data from social 
media, news articles, and reports to identify public opinion, understand community needs, and 
monitor progress on SDG indicators. This can be particularly relevant for SDG 1 (No Poverty), 
SDG 3 (Good Health and Well-being), and SDG 16 (Peace, Justice, and Strong Institutions).

•	 Sensor Data and IoT: AI can process data from IoT devices deployed in various environments 
to monitor air and water quality, energy consumption, and traffic patterns, providing insights 
for SDG 6 (Clean Water and Sanitation), SDG 7 (Affordable and Clean Energy), and SDG 
11 (Sustainable Cities and Communities).

3.4.	 Monitoring and Evaluation

•	 �Predictive Modeling: AI can leverage historical data and current trends to forecast future 
outcomes related to SDG indicators, allowing for proactive interventions and resource allo-
cation. For instance, predicting food insecurity (SDG 2: Zero Hunger) or water scarcity (SDG 
6: Clean Water and Sanitation) can empower early action.

•	 Anomaly Detection: AI algorithms can identify unusual patterns and deviations from expected 
trends in various datasets, flagging potential risks and enabling swift responses. This is crucial 
for monitoring SDG 10 (Reduced Inequalities) and SDG 17 (Partnerships for the Goals).

•	 Impact Assessment: AI can help assess the impact of interventions and policies on different 
SDG targets, facilitating evidence-based decision-making and optimizing resource utiliza-
tion. This can be relevant across all SDGs.
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4.	 CONCLUSION AND FUTURE PROSPECTS OF THIS STUDY

AI holds great potential to revolutionize SDG management by enabling data-driven decision-making, 
improving monitoring and evaluation processes, and driving innovation for achieving a sustainable 
future. By addressing the associated challenges and fostering responsible AI development, societies 
can leverage this transformative technology to accelerate progress towards the SDGs and build a 
more equitable and sustainable world for humans. To this end, a suitable framework is required to 
integrate responsible AI with the SDG management. This study has paid attention and effort at a 
preliminary stage, however, to comprehensively model such a framework involving UML design. 
Moreover, the major issues of the applicability of AI towards reaching the SDG goals and targets 
have been explored at a preliminary level, outlining the major associations between AI's potential 
applications and specific SDG management connections as well as presenting a sample of relevant 
case studies. The author, however, will present a more detailed analysis of this important subject at 
a deeper level in the near future based on all trends of the recent literature, something that has only 
been done here preliminarily. The UML design is incomplete, and many details are missing towards 
a fully functional integration framework of responsible and ethical AI with SDG Management.
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