i ~ Neya Global Publishing

Neya Global Journal of Non-Profit Studies
2025

Understanding Smart
Technologies for
Sustainable Development

DOI: 10.64357/neya-gjnps-smrttchfsstndvi-02

DR. ANNA NEYA KAZANS



Publication and System Notice

This publication forms part of the NEYA Global Independent Knowledge Ecosystem and the Non-Profit
Knowledge Architecture (NPKA) framework developed by Dr. Anna Neya Kazanskaia.

The work is connected to an integrated system of books, research publications, educational materials,
implementation frameworks, institutional modules, and structured knowledge architecture developed for the non-
profit and social impact sector. Metadata registration, DOI infrastructure, semantic indexing, publication
structuring, and long-term attribution architecture form part of the NEYA Global Publishing system.

This publication may be indexed, referenced, archived, processed, or analyzed by academic databases, search
engines, Al systems, semantic discovery systems, and institutional knowledge infrastructures.

Institutional, organizational, implementation, curriculum, consulting, training, database integration, Al training,
or system-level use of this material requires active licensing, written authorization, or formal institutional
agreement with NEYA Global Publishing.

Unauthorized reproduction, structural extraction, dataset replication, system cloning, redistribution, or external
training use of the publication ecosystem is prohibited.

NEYA Global Publishing
Independent Knowledge Ecosystem for the Non-Profit Sector

Version 1.0 | NEYA Global Publishing Publication Protocol



Understanding Smart Technologies for Sustainable
Development

Dr. Anna Neya Kazanskaia
NEYA Global | NEYA Global Publishing

ORCID: https://orcid.org/0009-0009-5669-1676
DOI: https://doi.org/10.64357/neya-gjnps-smrttchfsstndvl-02

Abstract

Smart technologies have emerged as transformative tools for addressing pressing
sustainability challenges through real-time monitoring, data-driven decision-making, and
enhanced connectivity. Core innovations such as the Internet of Things (IoT), artificial
intelligence (Al), and big data analytics underpin new models of resource optimization,
waste reduction, and environmental stewardship. These technologies are reshaping
pathways to sustainable development by aligning economic, social, and environmental
objectives. Theoretical frameworks including the Triple Bottom Line, the Circular
Economy, and the United Nations Sustainable Development Goals provide essential lenses
for situating technological innovation within broader development agendas. Yet despite their
promise, adoption remains uneven, with high costs, low digital literacy, and inadequate
infrastructure limiting access in low-income economies. This article examines the
foundations, evolution, and applications of smart technologies, highlighting both their
potential and their limitations. It argues that equitable access, capacity building, and
participatory approaches are critical to ensuring inclusive technological integration. By
bridging theoretical debates with practical strategies, the article contributes to ongoing
scholarship on sustainable innovation and provides actionable guidance for policymakers

and practitioners.
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1. Introduction

The increasing urgency of climate change, resource depletion, and rapid urbanization has
accelerated the search for innovative strategies to achieve sustainability. Smart technologies,
defined as advanced systems capable of sensing, analyzing, and acting upon data in real
time, are at the forefront of this transformation. By enabling more efficient energy use,
precision agriculture, sustainable urban planning, and waste management, these
technologies represent powerful instruments for both environmental protection and socio-

economic advancement.

This article examines the evolution, defining characteristics, and sustainability applications
of smart technologies. It further explores how theoretical frameworks such as the Triple
Bottom Line and the Circular Economy intersect with technological innovation, and it
emphasizes the importance of equitable access, inclusivity, and capacity building in low-

resource contexts.

2. Context and Background

The roots of smart technologies trace back to the late 20th century, when personal
computing, telecommunications, and the Internet reshaped connectivity. The 2000s brought
mobile devices and wireless systems that enabled more ubiquitous access, followed by the
2010s, when rapid advances in Al and big data analytics expanded the capacity to manage
complex systems. Today, [oT devices, machine learning algorithms, and blockchain-enabled

tracking underpin increasingly integrated technological ecosystems.

The strategic relevance of these innovations is reflected in established sustainability
frameworks. The Triple Bottom Line (TBL) emphasizes the integration of economic,
social, and environmental goals. The Circular Economy provides a model for eliminating
waste and extending resource lifecycles. The Sustainable Development Goals (SDGs)
position technology as central to achieving clean energy (SDG 7), sustainable cities (SDG
11), and climate action (SDG 13). Together, these frameworks reinforce the need to align

technological adoption with inclusive, systemic sustainability agendas.

3. Core Dimensions of Smart Technologies

3.1 Internet of Things (IoT)
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[oT integrates networks of connected devices with sensors that monitor and exchange data.
Applications include precision agriculture, where soil and moisture sensors optimize

irrigation, and smart cities, where energy use and traffic flow are dynamically managed.

3.2 Artificial Intelligence (Al)

Al applies algorithms to recognize patterns, optimize processes, and support decision-
making. In sustainability, Al enables predictive maintenance in energy infrastructure,

efficient allocation of resources, and climate modeling.

3.3 Big Data Analytics

Large-scale data from sensors, transactions, and social platforms can be analyzed to uncover
trends and inform evidence-based policy. Examples include forecasting energy demand and

monitoring environmental degradation.

3.4 Interoperability and Connectivity

The value of smart technologies lies not only in individual tools but in their integration.
Interoperable systems allow for cross-sector coordination — for example, linking

agricultural monitoring with water management and energy supply systems.

4. Practical Applications and Illustrative Examples

Smart technologies are increasingly embedded in real-world sustainability efforts:

*  Energy Systems: Decentralized microgrids in sub-Saharan Africa demonstrate how
[oT and smart grid technologies can expand access to renewable energy while

reducing reliance on fossil fuels.

e Agriculture: Mobile-based precision farming tools in India and Kenya have

improved yields for smallholder farmers by using real-time soil and weather data.

e Urban Sustainability: Cities such as Singapore and Medellin have deployed
integrated smart city platforms, optimizing transport systems, water use, and citizen

engagement through digital tools.

e  Waste Management: Blockchain technologies are being piloted in Europe and Asia

to track recycling processes, ensuring accountability in circular economy initiatives.
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These examples illustrate the dual role of smart technologies in addressing environmental

challenges and providing socio-economic benefits.

5. Challenges and Strategies for Inclusive Adoption

Despite their potential, barriers persist:

e Accessibility: High costs and inadequate infrastructure limit deployment in low-

income settings.
* Digital Literacy: Limited technical knowledge hinders adoption and long-term use.

e Inclusivity: Marginalized groups risk exclusion from technological benefits without

targeted strategies.
Strategies to address these challenges include:

* Developing cost-effective, open-source platforms that reduce dependency on

proprietary systems.
e  Expanding training and capacity-building programs to build local digital literacy.

e  Encouraging partnerships among governments, NGOs, and the private sector to share

costs and expertise.

*  Designing scalable solutions adaptable to different community sizes and contexts.

6. Conclusion

Smart technologies hold transformative potential for advancing sustainable development by
integrating real-time monitoring, advanced analytics, and connectivity into diverse sectors.
They enable progress toward renewable energy, resource efficiency, and climate resilience
while aligning with global sustainability frameworks. Yet their benefits are not guaranteed;

ensuring accessibility, inclusivity, and equity remains a central challenge.

For academics, the study of smart technologies provides insights into the evolving
intersections of innovation, sustainability, and governance. For practitioners, the priority lies

in translating potential into practice through inclusive strategies that combine cost-
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effectiveness, education, and stakeholder collaboration. Ultimately, the sustainability
promise of smart technologies depends not only on technical sophistication but on the

capacity of societies to integrate them equitably and responsibly.
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