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Abstract
Technical innovation systems research has been consistently conducted for the past two
decades. Consequently, it has evolved into a specialized domain where novel
methodologies are always being developed. The importance of understanding this
concept stems from the productive sector's aspiration to explore new markets and
possibilities. Additionally, a comprehensive understanding of it is necessary for the
formulation of government policies that promote economic growth, employment, and
income. Although attempts were made to comprehend innovation systems as socio-
technical systems, there was a failure to accurately grasp the dynamics of global growth.
Instead, the focus was placed on devising methods to enhance competitiveness and
explore untapped markets. This concept, which asserts that only good microeconomic
results result in beneficial macroeconomic effects, has been marginalized. The intricate
and innovative perspective on the correlation between urbanization, expansion,
technological advancements, and macroeconomic structural shifts has been disregarded.
This paper aims to examine and analyze several issues related to this topic. Firstly, it
investigates the impact of the deceleration of urban population growth on the
utilization of productive capacity in various important sectors. Secondly, it explores
how changes in the composition of products, resulting from the saturation of
urbanization processes, influence the behavior of productive units. Lastly, it examines
the effects of shorter product lifecycles on income distribution. The comprehensive
viewpoint is valuable for comprehending the worldwide context in which socio-
technical systems are established, as well as the difficulties faced in evaluating their

ability to mitigate labor and poverty issues.
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Introduction

The correlation between economic progress, technical breakthroughs, and improved
human welfare is a prominent subject in economic literature. Nevertheless, the
increasing difficulties in addressing poverty, structural unemployment, and the decline
in global economic activity require a comprehensive analysis of the problem. This is
especially important because the ongoing crisis, which started in 2007 and has
worsened since 2009 and 2010, suggests that it is not solely a financial system crisis but
rather a more intricate issue. This study aims to provide substantial hypotheses that
might provide a broader explanatory framework for the phenomena wunder
investigation. Irrespective of various ideologies, this setting aims to facilitate
comprehension of the reasons behind the sustained decrease in global development rate
and the emergence of a divided society, offering a perspective that deviates from
conventional beliefs. When considering future possibilities and trying to understand the
underlying structural factors that will fuel economic growth in the next few decades, it
is important to view the role of China, India, and other emerging countries in a different,
more optimistic light. Section 2 provides an explanation for the importance of these
connections and gives a concise overview of the theoretical framework that led to the
establishment of the fundamental principles governing the relationship between growth
and welfare, as well as the relationship between innovation and growth. The majority of
product growth may be ascribed to advancements in technology. This notion is being
contested partly due to the fact that, even in contemporary times, the ongoing influx of
workforce, capital, and natural resources, together with extensive urbanization and
territorial expansion, seem to be crucial factors for explaining and stimulating growth.
Section 3 provides an analysis and explanation of many important long-term global
economic patterns utilizing basic indicators such per capita GDP growth. The following
data presents the GDP per urban resident variable, which aims to illustrate the trends of

different metrics when urbanization is taken into account as an intervening variable.

56



Section 4 provides a partial analysis of the theoretical foundations for the connections
among urbanization, technical advancement, economic growth, and the distribution of
wealth. The rationale for this argument is both straightforward and compelling: 1) the
phenomenon of global urbanization is not just driven by economic activity, but rather it
plays a substantial role in generating yearly gross product due to its encompassment of
diverse and interrelated activities. 2) Ultimately, the pace of global population increase,
migration patterns within and between nations, and the level of urbanization already
attained all influence the process of urbanization. If the process reaches saturation
without any additional dynamic factors, the potential for product growth to reach that
level will likewise approach that level, leading to market saturation. Nevertheless, the
primary significance of technical innovation is in its capacity to provide distinct
commodities and services that might alleviate the repercussions of this slow process of
market saturation, together with innovative production methods. This is why Section 5
goes back to this point, and deals with five issues that have been generally overlooked,
or not considered in an integrated way, namely: a) many innovation processes are not
necessarily “innovative”; they simply replace consumer goods (as they are understood
by classical economics) with others with a shorter life cycle in order to maintain the
activity level and expand markets; b) not all productive sectors can resort to this type of
innovation because they imply different life cycles and production scales; c) whereas
financial capital can easily migrate from one activity to another, physical capital and the
abilities required for production are not fully convertible, or at least not in the short and
mid-term; d) in the absence of an increase in productivity, shorter product life cycles
imply that, for the same capital return rate, the capital recovery factor will occupy a
larger part of the price of the good or service, which is a structural limitation to better
income distribution; e) in productive processes, innovation tends to reduce employment,
which is another obstacle to better income because the total employment demand will
tend to be smaller than its suplly at a global scale. The current crisis is expected to
closely resemble the crisis that occurred in the mid-1970s. To understand this, we

analyze the transition from the Fordist cumulative model to the flexible accumulation
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model, as discussed in references [18-21]. This part also comprises tangible evidence
that substantiates this line of reasoning. An econometric cross-section study conducted
over the periods of 1960-1975 and 1975-1990 serves as the foundation for both the
analytical model and the examination of the relationship between urban population
growth and economic expansion. (Appendix I: Methodological and empirical aspects of
urbanization, economic growth, and technological progress). Section 6 emphasizes on
innovation systems, which are seen as socio-technological systems due to their
involvement of R&D institutes and other firms. When considering the global economy
instead of just a single country or company, the question arises as to whether this
approach effectively prevents the worsening of dual society, poverty, and
unemployment. It is important to determine whether there is a significant inclination
towards the mistaken belief that improved competitiveness will automatically result in
better macroeconomic performance. In essence, this study challenges the
Schumpeterian theory that suggests the positive outcomes of "creative destruction" in
the world since the end of the "golden years". It argues that the global development
context has progressed to a stage where new theoretical perspectives and an innovation
system approach are necessary. By adopting this methodology, the system will be
perceived as a complex socio-technical system, and a portion of the research and
development endeavor should be specifically focused on maintaining a harmonious
equilibrium between research activities and these intricate interconnections. Ultimately,

the analysis reveals the specific topics that warrant concentrated scientific inquiry.

2. Exploration of Theoretical and Practical Aspects of Innovation and Economic
Development

Economic theory has extensively highlighted the strong correlation between
technological innovation and economic growth. A significant amount of theoretical,
conceptual, and empirical research has been conducted to demonstrate a favorable
association between these two factors. Certain authors choose for [1]. Since Adam

Smith's time in 1776, there has been contemplation on the theoretical connection
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between innovation and economic progress. In addition to explaining the positive
impact of dividing labor to increase productivity, he also emphasized the need of
having a separate research and development role in the economy, as well as an early
method of transferring technology from suppliers to users in capital equipment and
processes. In 1957, Solow was the first to include the concept of "innovation" into formal
economic development models [2]. The fundamental connection between innovation
and growth may be attributed to Abramovitx's research at Stanford University in the
mid-1950s [3]. However, it has been a significant amount of time since that conceptual
framework was initially introduced. Lucas and Romer [4,5] have constructed more
intricate models that explore the relationship between innovation and economic
development. As a consequence, endogenous capacity theories have been developed,
incorporating an indicator set that is linked to empirical validation. Additionally,
alternative models have been proposed, which consider factors such as R&D activities,
proxies for skills, education, and similar variables. Therefore, economic models that
attribute development only to the growth of capital and labor have been substantially
surpassed by the inclusion of the "residual" factor, which emphasizes technology,
especially innovation, as the primary explanatory factor. On the other hand, the
evolutionary approach, influenced by Schumpeter, has generated a substantial amount
of literature and research exploring the connection between technological innovation
and significant changes in economic cycles through processes of "creative destruction"
[6-10]. Since ancient times, economic expansion has been regarded as a distinct objective,
closely associated with the improvement of human welfare, even in pre-modern ages
[11]. In 1377, the renowned Arabian economist Ibn Khaldun articulated in his work
Mugaddimah (known as Prolegomena in the Western world) that as civilization
advances and its population grows, the labor force also expands. Consequently, with
the growth in profits, there is a corresponding elevation in the expectations and
demands for luxury, leading to a rise in the prevalence of luxury. Crafts are produced
with the intention of acquiring opulent goods. The town's profits increase once more

due to its heightened value. The output has significantly increased compared to its prior
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level. Furthermore, the second and third increases transpire. The initial work fulfilled
the requirement for survival, but all subsequent endeavors cater to indulgence and
affluence [11]. Since 1940, governments have primarily prioritized the reduction and
prevention of the adverse consequences of long-lasting economic crises or recessions.
Undoubtedly, this worry arises from the realization that no industrial society can
endure unless it can provide the resources for ongoing reproduction, which is the
ultimate goal of improving human welfare. In a contemporary society, this suggests the
potential to guarantee access to employment and jobs, which will consequently enable
individuals to earn the necessary income to meet their fundamental needs, as well as
additional, non-essential needs that are influenced by personal preferences and the
economic imperative to sell goods and services in the marketplace. Therefore, with the
occurrence of the "great depression," Keynes' theories became the prevailing economic
practices until the emergence of '"stagflation" (also referred to as stagnation with
inflation) from 1965 to 1975. In post-World War II macroeconomic theory, it was
believed that inflation and recession were mutually incompatible. Subsequently, several
endeavors have been made to prove that neoclassical and monetarist policies may yield
better economic results. However, some argue that the prevailing perspective is only
the outcome of new axiomatics and their formalization by scholars, lacking empirical
evidence to support it [12]. Nevertheless, there is indisputable evidence that, despite
recurring crises, global per capita output has been increasing. This has added more
confusion to the accurate understanding of the limitations on growth, to which the Club
of Rome has made substantial contributions over the years via innovative research on
the depletion of resources and the subsequent focus on the significance of attaining
sustainable development. This has repercussions not just on the environment and
natural resources, but also on society. The ongoing debate on "convergence" revolves
around the influential research conducted by Baumol, Barro, and Sala-i-Martn [13, 14],
as well as more recent studies [15], and investigations into the relationship between
equality and development stages as proposed by Kustnetz [16]. The divergent results of

empirical assessments may have a greater impact on their significance than the
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aspirations that economic progress fosters for human welfare. If China and India persist
in significantly contributing to the promotion of innovation, it is possible that the world
economy might achieve its highest level since the initial surge of growth that occurred
after the Second Industrial Revolution. Furthermore, certain analyses of the current
global economic growth pattern suggest that it could potentially offset the decrease in
activity in the United States and Japan. However, these interpretations oversimplify the
role of innovation as the main catalyst for growth [1,17]. The empirical findings in the
debates over growth, convergence, and equality are influenced by these readings. When
considering evolution and a wider range of explanations, they also overlook potentially
more important factors that could explain various factors driving growth. These factors
include the recent distribution of global production, as well as significant links between
technological advancements, shorter product lifecycles, urbanization, and income
distribution. The aforementioned conceptualizations are inadequate in adequately
elucidating the international crisis that occurred in late 2007, as well as the subsequent
job losses. In addition, they were unable to provide an explanation for the seeming
paradox of a developed world experiencing a serious crisis while developing nations
are on the rise and there is a high demand for essential raw materials, which, in certain
circumstances, fuels economic expansion. Endogenous development and innovation
approaches, although having a notable detrimental impact on the worsening situation,
fail to provide a sufficient explanation for the rising poverty and inequality, despite the
presence of broader global dynamics that before the crisis. This is valid even when
considering the impact of market globalization, as these and other factors may
justifiably contribute to variations in competitiveness ratings among countries.
Regrettably, the detrimental effect of "innovation" on the potential for equitable income
distribution, as well as the significance of innovation due to market saturation, have
received insufficient attention.

3. What is the implication of the economic growth data?

Despite intermittent crises, there is a commonly held belief that global per capita output

has consistently grown over the past 50-60 years. Moreover, the traditional theory that
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regarded the growth of primary factors like labor, capital, and land as crucial has been
discarded in favor of an explanation of growth that has, in recent years, given excessive
importance to technological innovation as the main catalyst for growth. While technical
advancement is not completely disregarded, the expansion of capitalism is primarily
associated with these fundamental explanatory factors rather than with geographical
expansions. Territorial expansion inherently entails urbanization as an essential element
of the industrial production model. Nevertheless, the current figures employed to
illustrate an increase in productivity simply calculate the ratio of the gross world
product (GWP) to the entire population, serving as evidence of humanity's ongoing

advancement.

Specifically, the global indicator (GWP/individual) is likely to return to pre-crisis levels
when the global economy recovers from the 2009-2010 crisis. However, this recovery is
expected to be less diverse and exhibit a long-term downward trend. After the
conclusion of the crisis, the world would observe a constant emergence of novel wealth
patterns. Nevertheless, the urban population index has exhibited more variability
during the three extended time periods being examined. This poses significant concerns
regarding the correlation between growth and limitations on urbanization, as well as
the economic activity required to sustain the product's future capacity to produce
revenue and employment opportunities. Nevertheless, by 1975, these ratios were about
equal, even though the yearly average rise in GDP per urban inhabitant between 1960
and 1975 exceeded the growth in GDP per total inhabitant by over 100%. This
highlights a crucial element of the subsequent ideas: urbanization is primarily the
driving force behind genuine economic progress, rather than merely being a
consequence or a method of global product growth, as is occasionally thought. The
investigation will focus on the significance of this fact in relation to the overall long-
term decline in economic activity, as well as the potential outcomes of growth once

global urbanization processes reach completion. Ultimately, despite efforts to mitigate
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economic downturns and analyze the underlying factors, there is a noticeable decline in

the global trend of economic expansion.

4. The issue of structural overcapacity and its repercussions on urbanization,

development, and technological transformation

The proliferation of urbanization coincided with significant concentrations of
technological advancements that occurred during the preceding two centuries. Each of
these groundbreaking techniques has been extensively documented in the literature [6-
0]. Moreover, there has consistently been a correlation between technological
advancement and prolonged economic cycles. This methodology establishes a
correlation between extensive networks of technological advancements and extended
periods of economic cycles known as Kondratieff cycles. As an illustration, the steam
engine emerged and underwent advancements throughout the period from 1770 to 1840,
a time when the textile, iron, and some chemical industries held sway. Between 1830
and 1890, there was a significant increase in the utilization of the railway, steam engine,
and machine tools. During this period, several technological advancements such as steel,
electricity, processed gas, and synthetic materials emerged, paving the stage for the
significant developments that occurred between 1880 and 1940. Over time, engineering,
electrical equipment, steel, and wire saw widespread utilization. Between 1930 and 1990,
there was a significant development and widespread use of vehicles, aircraft, radios, oil,
plastics, aluminum, and electrical appliances. Television, computers, robotics, nuclear
power, the aerospace industry, revolutionary medicinal research, biotechnology, and
nanotechnology all coexisted together. The aforementioned enhancements led to the
emergence of novel sectors such as electronics, biotechnology, robotics, and computers,
alongside the ongoing investigation of unexplored domains. The proliferation of these
technologies and their advancement have been driven by the contemporary
metropolitan way of life. The gradual accumulation of these technical advancements

throughout time has led to the process of urbanization. The extent of global
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urbanization will determine the evolution of these technologies and the size of their
respective markets. Hence, it is evident that the progress of diverse technologies,
including automobiles and various modes of transportation like buses, trucks, ships,
and airplanes, along with the overall improvement in communication, particularly the
growing significance of telephony, computer science, and satellite advancements, have
played a crucial role in the transformation of small cities into larger ones and the
proliferation of large cities since 1950. It encompasses a diverse array of technological
procedures associated with the city and its urban infrastructure, including fuel stations,
shopping malls, schools, roads, airports, ports, storage facilities, office buildings, homes,
factories that manufacture various consumer goods (both partially completed and
finished), and the machinery and equipment involved in the routine distribution of
goods and services. Nevertheless, the growth of these many economic endeavors,
together with the rise in agricultural output, is precisely what generated employment
prospects in connection with both internal and, at times, international migration. The
rise of megacities and huge cities in general was heavily influenced by these processes,
as well as the roles that some cities played in regional, national, and international
contexts [22-26]. Concentration of some activity leads to the formation of smaller
population centers. Urban areas, countryside regions, and tiny population centers
increasingly establish extensive and modern networks of interconnectedness and
infrastructure. A small city has the potential to progressively transform into a huge
metropolis in an ongoing and continuous manner. This is incorrect, as the technique
cannot be indefinitely repeated without intentionally destroying any remaining
functional capacity. The process eventually reaches a saturation point, which is the
natural limit when market saturation occurs and production capacity exceeds
exhaustive usage. This leads to a condition referred to as "structural overcapacity,"
which ultimately diminishes the efficacy of counter-cyclical conventional policy.
Currently, there are three important aspects of this phenomenon that deserve attention:
1) urbanization has a maximum limit, meaning that eventually the entire population

will reside in cities; 2) the number of people living in cities is influenced by global
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demographic trends and the rate at which urbanization occurs; and 3) the market size
for existing products is greatly impacted by the rate of urbanization and the level of
disposable income. The latter is derived from the current model's distribution patterns,
the proportion of different producing sectors, and the structural modifications in the
manufacturing process. According to this view, there is an inseparable connection
between '"effort and income" (however this relationship is being disrupted by both
revenue from the banking system and aid programs for the jobless and impoverished).
If we recognize that the process of urbanization is approaching its natural limit and that
demographic trends for the next fifty years or longer are already emerging and
somewhat predictable, we can deduce that the evolution of urban population follows a
logistic curve. What are the characteristics of a logistic curve, and how does it pertain to
the situation being discussed? Initially, the variable's progression approaches the "roof"
or asymptote, and this curve may be separated into two segments: the first segment
exhibits exponential growth, while the second segment signifies a lower growth rate
compared to the first. Consequently, the process will consist of two distinct phases: an
initial period of fast expansion, followed by a subsequent phase when the dynamics will
either dissipate or decline and approach a stable state after reaching a particular turning

point.

Summary

Although innovation is sometimes touted as the ultimate solution, the obstacles faced
by innovation systems in the global context are distinct from those previously
documented. Two aspects highlighted in this study are: 1) The process of urbanization
is nearing, or will soon reach, a state of complete saturation, indicating an
unprecedented level of market saturation. This is anticipated to impact both the use of
current global capacity and the generation of new employment opportunities. While it
may serve as a practical solution, it might also lead to intentional harm. The issues
arising from shorter product lifecycles are connected to the previous point. When there

is no tangible gain in productivity, it is contended that technical advancements that
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prioritize novel product designs for similar purposes benefit society, but they impede
the mass dissemination of these items by restricting income distribution opportunities.
Given that industries always experience times of reduced dynamism or even regress in
terms of productivity, it becomes crucial to have models that can predict the influence
of upcoming clusters of breakthroughs on global added value. Additionally, it is
important to examine the consequences of introducing products that have extended
lifecycles and include advanced technical features and superior quality. Consequently,
the socioeconomic system will require fresh concepts about social structure and the job
market. There is no comprehensive study approach that covers several concerns such as
the distinction between work and leisure time, the reevaluation of criteria for leisure
time use and income distribution, and the implications of the increasing disconnect
between effort and reward.
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