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Abstract. Technological innovation, driven by AI, digital economy, and big data, transforms resource 
allocation, production, and research and development structures, serving as a key driver of 
sustainable global economic growth and accelerating shifts in national and regional development 
models. This article aims to explore how technological change can reshape urban economies 
through industrial upgrading, labor market transformation and agglomeration effects. This paper 
explores how technological change affects the urban economy, based on the theories of 
technological transformation, biased technological progress and Schumpeter's innovation. This 
study finds that technological change not only creates new employment opportunities but also leads 
to job displacement and skill mismatches. The extent to which these benefits or risks are realized 
often depends on local institutional strength, since policies, education systems, and investment 
choices shape how cities absorb and adapt to new technologies. In urban contexts, agglomeration 
effects foster dense networks of interaction which in turn amplify knowledge spillovers and 
strengthen innovation capacity, thereby accelerating the diffusion of new technologies. However, as 
the result of the process balanced implemented across the region, some areas advanced rapidly 
while others are lagged behind. Subsequently, a paradox in technology emerged- one side is the 
powerful engine demanded for growth and the other side is the pusher of inequality development. 
Research indicates that the government have dual tasks, the first one is to encourages the 
aggregation of technological talents and industries, as well as guides the transformation and 
upgrading of traditional sectors. 
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1. Introduction 

In the 21st century, the global economy is changing fast under the force of new technologies. 

Artificial intelligence, digital tools, automation, and biotechnology reshape production and 

organization. They also open new paths for growth. Cities stand at the center of this process. They 

create knowledge, host innovation, and bring industries together, making them the main stage where 

change becomes visible. For researchers and policymakers, it is important to understand how these 

forces reshape urban economies. This study looks at how innovation changes industries, labor, and 

the way cities grow. New technologies can push industries to upgrade, create new kinds of jobs, and 

spread knowledge that makes cities more innovative. At the same time, problems arise. Workers lose 

jobs, skills do not always match demand, and regions grow apart in unequal ways. Technology and 

cities are tied together in both good and difficult ways. Growth and disruption happen side by side, 

and this makes the picture more complex. 

Much of the existing research studies the role of technology in economic growth at a broad level. 

Some focus only on single areas of innovation. What is often missing is a clear view that links these 

changes directly to cities. Cities are not all the same. They differ in industries, skills, and policies. 

These differences shape how each city absorbs technology and how the outcomes appear in practice. 

This raises a key question: why do some cities succeed while others fall behind? To answer, theory 

must be joined with real-world cases, not by treating cities as uniform. The framework for this study 

builds on three main ideas. The first is technological transitions, which show how new tools slowly 

reshape society and push long-term upgrades. The second is biased technological progress, which 

explains how new ideas can favor capital or skilled labor more than others, leading to wage gaps and 

labor polarization. The third is Schumpeter’s view of innovation and creative destruction, which 
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shows how new industries replace old ones and drive cycles of change. Taken together, these ideas 

give a broad way to see how technology changes cities in uneven but dynamic ways. 

The goal here is to build a clear framework to trace how technology shapes urban economies. It 

focuses on three parts: changes in industries, shifts in labor markets, and effects of agglomeration. 

The analysis aims to support both research and policy. By showing the gains and risks of innovation, 

it offers insights into how governments may guide industries to upgrade, help workers adapt, and 

design policies that ease inequality. 

2. Literature Review 

2.1. Theories Foundation of Technology Change 

Technological change, understood as improvements in products or processes that enhance 

efficiency, is a primary driver of economic growth and has historically acted as a key catalyst for 

transformation. Technological change encompasses a wide range of forms, including artificial 

intelligence, digitalization, automation, smart technologies, and biotechnology that drive the 

development of economy, improved the quality of life and offering solutions to major global 

challenges such as climate change, famine, and disease through innovation and creative destruction. 

The technological revolution is reshaping production, factor inputs, and research systems, injecting 

new vitality into the global economy. As innovation becomes the core driver of growth, its role in 

achieving sustainable and high-quality development is increasingly indispensable [1]. 

Technological change implies digitalization and automation, which enhance efficiency and 

reshape economic structures. First, digital transformation aligns with the trends of the new wave of 

technological revolution and industrial change. It represents a systemic change driven by information 

technology, with its fundamental task being the optimization, innovation, and reconstruction of the 

value system. Its core pathway lies in the development of new capabilities, and data serves as the key 

driving factor. Artificial intelligence is a major branch of computer science, aiming to simulate human 

thinking processes through machines, thereby enabling them to perform tasks traditionally carried out 

by humans. Currently, AI has achieved practical results in numerous domains, including knowledge 

processing, pattern recognition, machine learning, natural language processing, game theory, 

automated theorem proving, automated programming, expert systems, knowledge bases, and 

intelligent robotics. Subsequently, automation refers to the use of machines or systems to perform 

information processing, measurement, and control tasks according to predetermined goals and 

procedures, without direct human intervention. The science of automation studies the theories, 

methods, and technologies for realizing such processes. By applying automation, part of human 

physical and mental labor can be replaced, enhancing productivity and product quality, reducing costs 

and energy consumption, improving working conditions, promoting the development of high-tech 

industries, and advancing the informatization and scientific management of enterprises and society 

[2]. Biotechnology is a multidisciplinary field with a significant impact on human life, health, and the 

environment. Often called the “technology of hope,” it has revolutionized diagnostics and 

therapeutics, and finds applications in areas such as pest-resistant crops, agricultural and marine 

biotechnology, and the development of alternative, renewable, and sustainable biofuels. 

Technological transitions are major transformations in which one sociotechnical configuration is 

replaced by another, involving both the substitution of technologies and broader changes in how key 

societal functions—such as transport, communication, housing, and food provision—are fulfilled. 

The conventional view at the time treated technological progress as a neutral force, uniformly raising 

productivity across all factor proportions. However, technological advancement can’t permeate every 

country, every department and every product factor, hence the economy rising can’t benefit everyone. 

In this case, technology may lead to unevenness of development [3]. Biased technical change is where 

technological advances systematically favor certain factors of production over others. In 1912, the 

Theory of Economic Development, Joseph Schumpeter introduced a new definition of economic 

development as the reconstruction of the production function or the creation of a new combination of 
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production factors. Schumpeter distilled several key insights into the nature of innovation. He argued 

that innovation is endogenous to the production process, representing a revolutionary transformation 

that generates new possibilities while simultaneously dismantling the old order. Innovation must 

create new value, and the entrepreneur plays the key role in driving this process [4]. Three theoretical 

perspectives help explain how technological change shapes urban economies. The theory of 

technological transitions shows how industries move through stages of development. It also explains 

that changes in cities often come from shifts in technology. The idea of direct technological change 

adds another layer. It shows that innovation usually supports certain factors of production. Market 

forces and government choices can guide the way cities adopt and grow with new technology. 

Schumpeter’s view focuses on the disruptive power of innovation. He points out that entrepreneurial 

action breaks old patterns but also brings renewal, keeping urban economies active and growing. 

2.2. Urban Economic Theories 

Urban economics gives a useful way to see how technological change shapes urban growth. A 

city brings people and firms together, and this closeness allows new ideas to spread, workers to move 

between jobs, and resources to be shared more easily. These forces make it possible for innovation to 

grow stronger. In many cases, the clustering of activity becomes the main driver of local vitality. 

When people and enterprises concentrate in one place, the flow of skills, capital, and knowledge often 

increases. My own research notes that regions with dense business networks tend to record faster 

gains in productivity, not because of a single factor but because the shared setting multiplies small 

advantages into wider economic benefits. This raises a key question: how do different cities use these 

effects to shape their own development paths? Some rely on high-tech clusters, while others depend 

on finance, culture, or manufacturing. By comparing these cases, we see that the mechanisms of urban 

concentration are broad, but their outcomes depend heavily on local context [5].  

Agglomeration economies describe the concentration of industries and institutions in cities, 

where knowledge exchange, spillovers, and the recombination of ideas stimulate innovation and drive 

economic growth. There is a strong two-way relationship between the concentration of scientific and 

technological talent and the clustering of strategic emerging industries. As a key driver of industrial 

innovation, talent tends to gather in regions with well-developed innovative industries, a pattern 

observed worldwide, for example in Silicon Valley, Tsukuba, and Zhongguancun in Beijing. 

Agglomeration effects—such as information sharing, knowledge spillovers, and innovation—play a 

crucial role in cluster development. Information sharing enables technological talent to utilize each 

other’s knowledge, maximizing efficiency and reducing costs; knowledge spillovers help convert 

tacit knowledge into core technological knowledge, supporting innovation; and innovation, as the key 

driver, lowers risks through spillovers and generates cumulative advantages that further promote 

industry clusters [6].  

3. Influencing Mechanism 

3.1. Upgrading of an Industrial Structure 

At the macro level, industrial upgrading refers to the shift of industrial structure toward the 

tertiary sector and the enhancement of industrial positions within the global value chain; at the micro 

level, it denotes the process by which enterprises continuously innovate and advance technologically 

to produce high value-added products, strengthen product competitiveness, and secure greater 

economic benefits. The development of new industries driven by emerging technologies is 

fundamental to achieving high-tech–oriented economic growth, generating employment, enhancing 

competitiveness, and ensuring sustainability in contemporary market economies. A notable example 

is Taiwan, which successfully fostered technology-based industries such as integrated circuits, 

personal computers, and scanners. Traditional business sectors, rooted in pre-information age 

structures such as agriculture, manufacturing, and retail, are now under considerable pressure to 

embrace digital transformation in order to remain competitive in the modern digital economy. 
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However, these sectors continue to face constraints stemming from infrastructural, financial, and 

cultural barriers [7]. In Jiangsu Province, the industrial structure has gradually shifted from being 

labor-intensive to capital- and technology-intensive, with the heavy chemical and high-tech 

manufacturing sectors accounting for an increasing share of industrial development. The 

improvement of manufacturing efficiency in Jiangsu has largely paralleled this structural 

transformation, as capital- and technology-intensive industries generally outperform labor-intensive 

ones in terms of economic benefits and this development strategy greatly improved the 

competitiveness of the manufacturing sectors in Jiangsu.  

3.2. Labour Market 

Technological progress changes labor markets in deep ways. It creates more jobs in technology-

focused fields, where wages tend to be higher, and it also brings new roles in industries driven by 

innovation. At the same time, these gains often come with losses in traditional jobs, wider gaps in 

income, and heavier risks for certain groups, especially older workers. In many cases, growth in 

demand for skilled labor occurs side by side with gains in productivity, which reduce the number of 

workers needed for the same output. The result is a process in which some jobs disappear while others 

emerge, shaping a cycle that influences both employment and economic growth. The effects are not 

limited to shifts in hiring or wages. Older workers often face pressure to leave the workforce earlier, 

as new tools and methods favor those with more recent training. Skills and education also matter 

because workers are not identical units that can be replaced without loss. They carry distinct 

knowledge that links directly with the capital and resources they use. Where these elements are 

missing, production slows, and growth suffers[8]. This makes the strength of education systems 

especially important. Jobs that need advanced knowledge depend on the quality of human capital, 

and broad training creates the foundation for long-term growth. A useful example comes from Qwasar, 

a digital skills platform in Silicon Valley. It uses hands-on learning to teach coding while building 

other workplace abilities like problem-solving and communication. In doing so, it improves job 

readiness and adds to the wider system of education that supports the region’s economy [9]. 

3.3. Upgrading of an Industrial Structure 

Technological innovation drives high-quality development by reshaping industries, improving 

efficiency, and strengthening competitiveness. It works not only as a tool for growth but also as a 

force that shifts the structure of production toward more advanced forms. When productivity rises 

through new methods and processes, markets become more adaptable, and economies gain resilience 

in the face of change. Finance, as the lifeblood of the economy, provides essential funding support 

for research and development activities. It facilitates resource integration, increases productivity, and 

positively impacts economic growth. Moreover, financial agglomeration can promote economic 

development by improving human capital structures and driving technological innovation. Within 

urban clusters, financial agglomeration enhances market trust and enables the spatial circulation of 

technology and capital, thereby fostering technological innovation [10]. Knowledge spillovers refer 

to the creation of knowledge and ideas within organizations that, due to inherent uncertainty, are not 

immediately commercialized but instead become potential sources of entrepreneurial opportunities, 

serving as a core driver in the entrepreneurial process. At the same time, by enhancing digital skills, 

knowledge spillovers help optimize business processes, improve efficiency, and ensure better overall 

business performance. Besides, the concentration of human capital serves as a key driving force in 

the formation of industrial agglomeration, and a higher degree of human capital concentration can 

significantly enhance regional income levels. Agglomeration centers possess strong advantages in 

terms of employment opportunities, public services, and wage income, which make them highly 

attractive and foster a virtuous cycle. Both labor concentration and industrial clustering play a vital 

role in driving economic growth. For example, Silicon Valley has evolved into a world-renowned 

high-tech industrial cluster, attracting numerous internationally recognized multinational technology 

companies. It has also gathered outstanding talents from diverse cultural backgrounds across the 
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globe, along with a concentration of innovative enterprises, advanced technologies, and abundant 

capital. As a result, Silicon Valley has become one of the most innovative and dynamic high-tech 

hubs in the world [11]. 

4. Conclusion 

Drawing on the above discussion, this study integrates three theoretical perspectives: the 

guidance of technological transformation theory, the role of biased technological progress in shaping 

markets and policies for developing production factors, and Schumpeter’s innovation-driven growth 

theory for analyzing the impact of technological change on urban economies. Besides, technological 

change reshapes urban economies by upgrading industries, transforming labor markets, and 

reinforcing agglomeration, thereby enhancing competitiveness, innovation, and sustainable growth. 

The process of technological changes has also brought about many new opportunities and challenges. 

Although the development of technology has promoted the birth and growth of many emerging 

enterprises and created many new jobs, it has also replaced many traditional jobs and indirectly 

eliminated many traditional industries. In addition, the economic growth brought about by 

technological development, on the one hand, promotes sustainable economic development and brings 

a lot of wealth to society, but on the other hand, it also leads to practical challenges such as imbalance 

and incoordination in regional economic development. 

According to these conclusions, we have gained some inspiration in the economic development 

of cities. First, national policies and management should focus on promoting the aggregation of 

innovation in cities, such as building high-tech parks and research and development institutions, to 

gather a large number of scientific and technological talents and high-tech industries, so as to achieve 

a better effect of promoting scientific and technological development and urban economic growth. 

Second, to promote the coordinated development of the urban economy and prevent problems such 

as unemployment, shortage of available labor force and unbalanced development, policies to balance 

the labor market should be adopted, such as providing scientific and technological skills training and 

career transformation support for the labor force to enhance labor efficiency and the development of 

scientific and technological skills, promote the development of the science and technology industry 

and achieve balanced development of the urban economy. Furthermore, the state and the government 

should vigorously encourage and introduce relevant policies to assist the development of emerging 

industries and help traditional industries optimize and transform their industrial structure, so as to 

maintain the vitality of the urban economy. 

Future research should strengthen the link between theory and practice by further quantifying the 

differentiated impacts of technological change across various types of cities, thereby providing more 

precise policy implications. As Bill Gates once said, “Innovation is the key to progress.” For cities, 

this means that future economic development cannot be separated from technological change, which 

will remain the driving force of competitiveness and sustainable growth. 
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