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The aim of this paper is to theoretically and empirically analyze the impact of youth
development on the development of science, technology, and innovation processes. For
this purpose, the conceptual framework of "human development ecology” and the
"human development ecosystem" approach have been used. Within this framework,
three main hypotheses have been proposed and tested using global secondary data and
structural equation modeling techniques. The results of the tests show that the youth
development construct, which consists of six indicators, contributes to the development
of knowledge-based economy by contributing to knowledge absorption, knowledge
creation, knowledge diffusion and knowledge impact in the economy. These findings
indicate that the human development ecosystem is a self-generating system. That is, it
continuously creates components and processes that lead to the growth of the
ecosystem itself and higher human development. This feature is mainly due to the
investment of families and the government in the human development of youth (as the
center of human development). Because investment in youth development, in addition
to accumulating human capital in the youth, which improves the level of human
development of youth, also leads to knowledge-based development in the future due to
knowledge-based employment and the use of advanced human capital in science,
technology and innovation processes (as another part of the human development
ecosystem). The development of knowledge and innovation leads to a multifaceted
increase in economic growth, an increase in the country's per capita income, and an
improvement in the welfare and standard of living of the people, which indicate a
higher level of human development. Based on these results, five policy solutions have
been proposed to the government.

Keywords: Human development, youth development, human development ecosystem,
knowledge-based development, science, technology and innovation development.
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Introduction

In the global knowledge economy, countries pursue two main goals: "enhancing economic competitiveness in the global arena”
and "human development in the national arena." Achieving both goals require the development of science, technology, and
innovation processes, which are collectively called knowledge-based development. How to develop these knowledge-based
processes is the most important problem for economies in the present era. To solve this problem, two scientific theories and
two policy approaches have been formed. The first theory is the theory of "endogenous growth," which emphasizes the approach
of human capital accumulation; in contrast, there is the theory of "ecology of human development," which emphasizes the
diversity of ecological factors and the interactions of human development ecosystems and knowledge-based ecosystems. Given
the shortcomings of the first theory and approach in explaining human development and youth development, this article
attempts to analyze the impact of youth development on the development of science, technology, and innovation processes
within the framework of the second theory and approach.

Conceptual Framework and Hypotheses

Youth development is the focal stage of human development. Therefore, we used the conceptual framework of human
development to derive a model for analyzing the impact of youth development on the development of science, technology, and
innovation. Considering the fundamental forces of human development at the micro level, the determinants of human
development at the macro level can be divided into three groups: biological, psychological, and ecological; biological and
psychological determinants indicate the quality of life. However, ecological determinants indicate the well-being of life. In its
recent “Human Development Index” reports, the United Nations Development Program (UNDP, 2024) has divided the
determinants of human development into three groups: “long and healthy life”, “knowledge,” and “decent standard of living”.
Long and healthy life is a biological determinant, knowledge is a psychological determinant, and standard of living is an
ecological determinant. Knowledge and long and healthy life have two functions together. They indicate both the quality of
life of individuals and the human capital of individuals. If we consider them as human capital, they become the determinants
of the standard of living. Therefore, we refer to them as determinants of the quality of life of individuals.

However, two key determinants have been neglected in the human development index; one of them is the quality of the
biome and the other is the biome capital. As mentioned, the quality of life refers to environmental and social factors that affect
the quality of life of individuals; but are not under their control. Such as freedom, democracy, justice, equality of opportunity,
environmental pollution, war and insecurity, etc. In contrast, biome capital refers to all biome capabilities such as the existence
of sufficient and equal opportunities for employment, the existence of a job appropriate to the field of study, appropriate activity
with the level and field of study, and high wages in the economy, which are considered to be among the most important biome
capabilities for earning income. In addition, the existence of a culture of competition and meritocracy in society are also among
the biome capabilities that can affect family income.

Ecological theoretical analyses show that on the one hand, human development in general and youth development in
particular are influenced by the development of science, technology and innovation; on the other hand, human development in
general and youth development in particular affect the development of science, technology and innovation. Most importantly,
both of them are influenced by the quality of the biome and the capital of the biome. In fact, the extent to which they influence
each other depends on the quality and capital of the biome. The higher the quality and capital of the biome, the better their
influence on each other.

In view of the above discussion, here we test three hypotheses:
Hypothesis 1: The production of new scientific knowledge is a function of the human development of youth.
Hypothesis 2: The production of new technology is a function of the human development of youth.

Hypothesis 3: New innovation is a function of the human development of youth.
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Methodology

The present study was conducted with a descriptive approach and documentary method using secondary quantitative data. The
dependent and independent variables of the study are latent variables (constructs) that are measured using several explicit
variables. Data related to the six explicit variables of "youth development" were extracted from the 2023 survey, "Youth
Development Index"; data related to the development of science, technology and innovation were also extracted from the 2023
report "Global Innovation Index". The unit of observation is the country and the number of observations of 140 countries has
information at the global level. Data related to the explicit variables of youth development are standardized between 0 and 1.
However, data related to the variables of science, technology and innovation are standardized between 0 and 100.

Considering the theoretical foundations, conceptual framework developed in the theoretical foundations section, general
model, nature of research variables, and data structure, structural equation modeling (SEM) method was used to estimate the
model, analyze the findings, and test the hypotheses.

Findings

Based on the conceptual framework presented in the theoretical foundations section and the hypotheses proposed therein, in
this section, the impact of youth development on the development of science, technology, and innovation has been empirically
analyzed and the hypotheses tested. The research findings can be summarized in four points:

1- Youth development as a whole contributes to knowledge-based development by helping to create knowledge,
disseminate knowledge, and influence knowledge in the economy. However, not all of its components affect the components
of knowledge-based development equally.

2- The variable of youth human capital has a positive and significant effect on the variables of science, technology, and
innovation; this means that "countries that have healthier and more educated youth are also more developed in terms of science,
technology, and innovation." Hence, it can be concluded that youth human capital has a positive effect on the development of
science, technology, and innovation; this finding is in accordance with the endogenous growth theory, which emphasizes that
human capital is the main factor in the development of science, technology, and innovation.

3- Youth biome capital (the existence of opportunities for education, employment, entrepreneurship, and interaction with
society) does not have a linear and direct impact on the development of science, technology, and innovation; rather, it
contributes to the development of science, technology, and innovation by helping to develop the human capital of youth.

4- The quality of the youth biome (such as justice, equal opportunities, freedom, welfare, and security) does not have a
linear and direct impact on the development of science, technology, and innovation; rather, it contributes to the development
of science, technology, and innovation by helping to develop the human capital of youth and motivating work and activity.

Conclusion

From the above findings, it can be concluded that the human development ecosystem is a self-generating system. That is, it
continuously creates components and processes that lead to the growth of the ecosystem itself and higher human development.
This feature is mainly due to the investment of families and the government in the human development of youth (as the focus
of human development). Because investment in youth development, in addition to the accumulation of human capital in the
youth, which leads to the improvement of the level of human development of youth, causes knowledge-based development in
the future due to knowledge-based employment and the use of advanced human capital in science, technology and innovation
processes (as another part of the human development ecosystem). The development of knowledge and innovation leads to a
multifaceted increase in economic growth, an increase in the country's per capita income, and an improvement in the welfare
and standard of living of people, which indicate a higher level of human development.

Suggestions for Iranian Policymakers

Given that Iran's economy does not have a worthy place in global competitiveness, human development ranking, and youth
development ranking, and given the above result, it is suggested to Iranian policymakers; in addition to the youth of the
population, they should focus on youth development and pursue the following measures:
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1. In 1402, about 35% of young people did not use their youth power for their development. That is, they were neither
employed; nor were they studying, nor were they training. This is while this indicator is about 3% in developed countries.
Youth development in Iran requires reducing this figure to below 5%. This can be one of the important youth development
goals for the Iranian government.

2. Youth development requires quality learning and education at the ages of 5 to 14 and 15 to 24. This is while a significant
part of the Iranian population at these ages does not have access to quality learning and education. Therefore, providing
everyone with access to quality learning and education for young people in the aforementioned ages can be the government’s
second program for youth development.

3. Youth development requires youth to have access to quality health, medical, nutritional, sports, and wellness services
in the ages of 5 to 14 and 15 to 24. A significant portion of Iran’s population in these ages does not have access to these services.
Therefore, providing everyone with access to the aforementioned services for young people in the aforementioned ages can be
the government’s third program for youth development.

4. Youth development requires their access to biome capital (such as employment opportunities, entrepreneurship,
information technology, political and civic participation opportunities) in the ages of 19 to 24. A significant portion of Iran’s
population in these ages does not have access to employment, entrepreneurship, and skills training opportunities, etc. Therefore,
providing youth with access to biome capital in the aforementioned ages can be the government’s fourth program for youth
development.

5. Youth development requires improving the quality of the youth biome. A desirable biome for youth is one in which 1-
complete psychological, physical, and financial peace and security are established; 2- sufficient opportunities and incentives
for political and civic participation exist; 3- opportunities for youth growth and excellence are provided equally and equally for
all (regardless of belief, ethnicity, tribe, and religion). Currently, this biome is not provided for Iranian youth. Therefore,
providing a desirable biome at the aforementioned ages can be the government's fifth program for youth development.
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