
Copyright © 2026, IGI Global Scientific Publishing. Copying or distributing in print or electronic forms without written permission of IGI Global Scientific Publishing is prohibited.

381

Chapter 15
The Role of Smart 

City Applications in 
Creating Sustainable 

and Climate-​Responsive 
Cities in the EU:

The Case of Amsterdam

Gulnar Bayramova
 https://​orcid​.org/​0009​-​​0007​-​​1149​-​​0868
The Graduate School, Manisa, Turkey

Ahmet Uçar
Faculty of Economics and Administrative Sciences, Manisa, Turkey

ABSTRACT

The formation of sustainable and resilient cities has become a critical focus in mod-
ern urban governance. Rapid urbanization, infrastructure deficiencies, unplanned 
expansion, and social inequalities challenge the pursuit of sustainability in urban 
contexts. In response, smart city applications have emerged as effective instruments 
for addressing these issues. This chapter focuses on the Amsterdam Smart City 
(ASC) Program as a key case study aligned with EU sustainability goals. Using 
a literature review and qualitative content analysis, the study explores the impact 
of ASC’s initiatives on environmental and social resilience. It assesses how ASC's 
multi-​stakeholder governance supports sustainability and evaluates specific smart 
solutions, such as lighting and energy-​efficient buildings, in achieving carbon re-
duction and circular urbanism goals.

DOI: 10.4018/979-8-3373-1310-8.ch015



382

INTRODUCTION

Today, cities are becoming overcrowded and growing in an unhealthy and un-
planned manner due to rapid urbanization and intensive migration movements. This 
rapid population growth has brought with it serious challenges for urban management, 
adversely affecting economic and social life and leading to a significant decline in 
quality of life. At the same time, issues such as increasing energy consumption, 
carbon emissions and overuse of natural resources have made cities both vulnerable 
and influential actors against climate change. Under these circumstances, urban 
administrations have had to develop solutions that are not only sustainable but also 
climate-​responsive. At this point, within the framework of the opportunities offered 
by developments in information and communication technologies, smart city appli-
cations are considered as one of the prominent solution models. These applications 
enable the more efficient, sustainable, and climate-​sensitive management of urban 
infrastructure while also helping to reduce environmental impacts and enhance the 
resilience capacity of cities.

Smart cities stand out today as a technology-​driven urban management approach 
that offers digital and data-​based solutions to the complex problems faced by city 
administrations. Within this vision, data is collected, analyzed, and integrated into 
management processes across numerous domains—from transportation systems and 
infrastructure services to street and avenue information, as well as addressing and 
zoning data to participatory applications. This makes it possible to generate faster, 
more effective, and sustainable solutions for the needs of individuals living in the 
city. Smart cities also rely on an integrated technology system that brings together 
public institutions, private sector actors (both small and large-​scale enterprises), 
financial institutions, and citizens in a digital environment. In this context, smart 
cities facilitate the digital execution of transactions between citizens and the state, 
thereby saving time and resources (Uçar, Şemşit & Negiz, 2017: 1786).

This transformation is not only a technological advance, but also a structural 
transformation process that aims to make cities more resilient in terms of energy 
efficiency, environmental sustainability and climatic resilience. In this context, 
the concept of ‘smart city’ represents a model in which digital technologies are 
used in an integrated manner with urban management and innovative approaches 
to solutions are developed. According to Gül and Atak Çobanoğlu (2017: 1544), a 
smart city is an urban structure where information technologies are actively utilized 
in municipal services, technological participation is ensured, and which possesses 
an environmental and innovative framework, while also being a setting where both 
individuals and institutions are involved in active learning and adaptation processes.

The smart city concept is not only a technology-​driven transformation, but also 
includes a multi-​layered urban governance model that supports sustainable devel-
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