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1. Introduction

Economic development is a macro objective that all
societies and countries have focused their efforts on
achieving and then improving. The construction
industry is also linked to a large share of jobs and the
social fabric, and it accounts for a significant portion of
the country’s economic flow. Since construction costs
and land prices in the construction industry are
significant and play a decisive role, and also affect the
final price of buildings, it is worth examining and
researching how these two factors influence the
country’s economic development.

Since economic development is a qualitative concept
and cannot be quantitatively measured or compared,
it is necessary to introduce and evaluate it through its
representative quantitative variables. Given that
economic development is a multidimensional concept
and various variables contribute to explaining it, it is
necessary integrate the
representative variables of economic development so
that, based on statistical analysis methods and
econometric tests, the impact of construction cost
indices and the land price index on economic
development can be examined. The resulting findings
can be analyzed and interpreted.

On the other hand, since the population of Iran has a
relatively young structure. The younger generation—
driven by the need for independence, employment,
and the formation of shared or even independent
households—needs jobs and buildings, especially
housing. Demand for construction, particularly for
housing, has been very high in recent years, whether
for starting a business or for establishing a shared or
even independent life.

Itappearsthatthe existing problemsinthe construction
industry will affect the flow of economics, jobs, living
standards, small and large industries, and the social
and welfare situation of the people. In short, one can
say that the presence of problems in the construction
industry has led to numerous issues on both a micro
and macroeconomic level, and the emergence of
economic problems will, in turn, bring about social
crises.

To set the construction industry in motion, the most
fundamental
fundamental problem—is the cost of construction and
land acquisition. Given that the construction industry
is closely tied to economic and social issues and seeks
to meet the basic needs of humans and, in a sense,
citizens, examining the impact of the construction
industry on the country’s economic development by

to discuss how to

driver—and, of course, the most

focusing on the cost index of construction and the land
price index is of great importance and necessity.

This research seeks to clarify how the cost of
construction and land prices have quantitatively
impacted economic development in Iran from 1380 to
1400.

In this study, for the first time, the simultaneous
impact of two key variables in the construction
sector—the cost of construction and land price—on
Iran’s economic development over the period 1380 to
1400 is examined. In contrast, most previous studies
have focused on only one of these factors. Moreover,
this study adopts a multidimensional perspective on
economic development and, instead of using individual
indicators, constructs a composite index of five
representative variables—economic growth rate, Gini
coefficient, unemployment rate, Legatum Prosperity
Index, and Human Development Index—using
Principal Component Analysis. This innovative
approach has transformed the measurement of
economic development from a one-dimensional state
to a comprehensive, data-driven one. These aspects
are considered the distinguishing and innovative
features of this research compared to previous studies.
In the continuation of the research, the second section
outlines the subject literature and research
background. The third section addresses the research
methodology, and the fourth section analyzes the
results. The research findings are reported in the fifth
section. The discussion, conclusion, and suggestions
are described in the final section.

2. Subject literature and research background

2.1. Economic growth, its distinction, and its rela-
tionship with economic development

Although an increase in Gross National Product can
mask the inadequacies of internal signs of economic
progress, it may also exacerbate inequality because
such progress only includes a small group. Therefore,
economic analysts have concluded that development
should not be equated with economic growth, which,
based on the “capital accumulation” model, leads to
“capitalization of growth” Accordingly,
economic analysts have concluded that development
should not be restricted to economic growth, which
itself, based on the “capital accumulation” model, is
interpreted as in growth capital”
Economic growth, by contrast, means producing more
output. In contrast, economic development implies
both increased output and a transformation in the
methods of production, as well as in the allocation of

limited.
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resources and labor across various sectors of
production. (Kindleberger, 1972)

The differences between economic growth and
economic development can be summarized as follows:
1) Economic growth may be a purely quantitative
transformation, and it usually focuses on variables
such as Gross Domestic Product. Economic growth
focuses on quantitative variables such as GDP,
investment, and exports, which can be calculated and
measured in monetary terms, but development, in
addition to quantitative variables, also encompasses
qualitative variables such as reducing unemployment,
illiteracy, deprivation, poverty, and the like.

2) The concept of growth is limited, whereas
development is broader. The result is that every form
of development is growth, but not every growth is
accompanied by development.

3) Growth may occur in the short term and in leaps,
but development usually takes time and happens
slowly and gradually.

4) Growth is reversible and can swing from positive to

negative, but development is such that it cannot be
reversed. If people gain insight and knowledge or
reach a certain level of development, you cannot take
away their development; at most, you can stop their
progress.

5) Development is a relative concept, but absolute
growth can be. In other words, growth continues even
after development.

6) The topic of economic growth is more relevant to
developed countries, while economic development is
more relevant to developing countries.

7) Growth is a tool, and economic development is the
goal; if the opposite is observed, society lags.

8) Economic growth deals only with tradable variables,
that is, those that can be exchanged, but in
development, non-tradable goods and variables also
play an important role.

9) Government has no impact on economic growth,
whether it is autocratic or democratic, but from the
perspective of development, equity, transparency,
participation, democracy, and freedom are important.

Table 1. A comparison between economic growth and economic development (source: Saeedi, 2007 & Yousefi, 2009)

It is a quantitative transformation and focuses more on
measurable monetary variables such as GDP, investment,
and exports.

In addition to quantitative indicators, it also includes qualita-
tive dimensions such as reducing poverty, unemployment, illit-
eracy, and deprivation.

It has a narrower and more specific concept.

It has a broader, more comprehensive concept that also in-
cludes social, cultural, human, and other dimensions.

It may occur in the short term and in a sudden manner.

It is usually a long-term, gradual, and continuous process.

It is reversible and may change from positive to negative.

It is permanent and irreversible; once achieved, it does not dis-
appear.

It is absolute; that is, its amount is expressed numerically.

It depends on comparing people’s living conditions and quality
of life.

It is more commonly discussed in developed countries.

It is mainly related to developing countries.

It is the means and tool for achieving development.

The ultimate goal of the process is economic and social.

Focuses on tradable goods and variables.

Non-tradable goods and variables such as education, health,
and other social institutions are also important.

The role of government or the form of governance does not
have a direct impact on it.

It depends on democracy, transparency, accountability, and
social participation.

The concepts of economic development and economic
growth are significantly different, but in some cases,
they are used interchangeably. For policymakers and

influence each other. However, there is limited clarity
regarding the relationship. (Meyer et al., 2017)

Construction costs and their relationship with eco-
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Building materials are one of the fundamental inputs
in housing production, and their price changes have a
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share of the housing sector’s value added. To assess
the effect of housing sector development on economic
growth, it is necessary to replace imported building
materials with domestic ones. An increase in demand
for building materials leads to higher construction
costs, which in turn affects the price of completed
housing units. Another issue related to building
materials is the volume of imports and domestic
production; this, together with policies on tariffs for
imported materials such as cement and iron, ultimately
impacts construction costs. (Khalili Iraqgi, 1999)
Construction is an integral part of the development
and modernization process, and it is closely related to
economic growth. This does not mean that offering
incentives and increasing project costs necessarily
lead to economic growth. In Keynesian terms, as in any
other sector, increasing spending in the construction
sector stimulates economic growth.

The construction sector is mainly concerned with
providing capital infrastructure that impacts economic
growth. The provision of such infrastructure creates
significant employment opportunities for the
population, which, through the multiplier effect,
generates further investment in other sectors of the
economy. (Dlamini, 2014)

Land price and its relationship with economic
growth

Land price has a significant relationship with economic
growth. In mature economies such as Canada, France,
and the United States, land value ranged from about
one-third to three-fourths of gross domestic product
in the mid-1980s. It accounted for between 8 and 21
percent of the estimated national wealth. In the
rapidly growing economies of Japan and South Korea,
land values in the 1980s were three to six times GNP
and represented half or more of the estimated national
wealth. (Mayo, 1998)

Land financing is rooted in the high price of residential
land for sale, which leads to an increase in housing
prices and, consequently, economic growth. In fact,
land price has a positive and significant relationship
with economic growth in such a way that in the cities
of the eastern China region, with a 1 percent increase
in land price, economic growth increases by 0.074. In
the central region of China, economic growth also
increases by 0.014 with a 1% increase in land price.
Overall, economic growth is significantly influenced by
land price, with an impact coefficient of 0.071. (Sun et
al., 2022)

2.1. Income distribution and its relationship with
economic development

Lucien and Morson (1994) state that changes in the
distribution of income (whether self-induced or
induced) can, in turn, affect employment. If a reduction
in income inequality is both an incentive and a driver
of employment growth, it can lead to a reduction in
income dispersion. On the other hand, if reducing
income inequality leads to higher unemployment, any
egalitarian policy (reducing
inequality) will quickly face serious and fundamental
problems.

In practice, development theorists do not consider the
large income gap between the lower and upper classes
in developing countries to be an economic advantage,
but instead state that it is an obstacle to economic
growth and development. Most development scholars
emphasize the positive role of a broad middle class in
a society. They express that in most Third World
countries, the class structure takes the form of a
pyramid with a narrow apex and an extensive base,
meaning that a tiny percentage of the population is
extremely wealthy, and a large percentage is extremely
poor. The middle class is small and of little importance.
(Roozbahan, 2008)

For economic development, standards are set, such as
ensuring that the number of people below the
absolute poverty line does not increase and that
income distribution does not become excessively
unequal. Therefore, one of the issues always raised in
relation to economic development isincome inequality
in society. (Babakhani, 2008)

One of the characteristics of a healthy economy is the
equitable distribution of income and its feedback
effect on economic development throughout society.
Policymakers in various communities, in order to
address this issue, strive to reduce inequalities by
developing and implementing multiple programs to
eliminate deprivation. (Akhavan Fard, 2012)

income distribution

2.2 Employment and its relationship with econom-
ic development

From Schumpeter’s perspective (Schumpeter, 2015),
the entrepreneurial process is one of the fundamental
parameters in the economic development of a country
or region. According to Kirzner (1973), in economic
development, the entrepreneur, rather than being a
passive agent, as in the neoclassical model, reacts to
those opportunities and, as a profit seeker, pursues
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capturing the profits of opportunities rather than
creating opportunities. (Faraji et al., 2015)

Wennekers and Thurik (1999) state in a study that the
two important roles of entrepreneurship in economic
growth and development are: first, a new path, and
second, novelty. First, the basic entrepreneurs are the
founders of a new business: the individual who founds
a new business and then perhaps organizes and
operates it, whether that company acts innovatively or
not; secondly, the entrepreneur plays a more general
innovative role in economic life: the entrepreneur, in
the role of an innovator and as an individual with
numerous inventions and economic ideas, is also
capable of establishing a company. Therefore, novelty
in launch and innovation are the most important
factors linking entrepreneurship to economic growth.
(Faraji et al., 2015)

Economic  development is accompanied by
fundamental changes in a country’s economy. Some of
these changes include: increased wealth and welfare
of the community’s people, increased employment, an
increased share of industry and a decreased share of
agriculture in national production, and an increase in
the number of urban residents and a decrease in the
rural population. (Houshmand & Noghabi, 2015)
Achieving a stable, low unemployment rate is one of
the fundamental goals of the economy, as, on the one
hand, it reflects the optimal performance of the
country’s macroeconomic system. On the other hand,
due to the close link between unemployment and
poverty, deprivation, and vulnerability of low-income
deciles, it indicates that the country is moving in the
right direction of development. It also explains that
historically, economic growth has been industry-
oriented in the early stages of development and
service-oriented in the later stages. This phenomenon
is known as Kaldor’s laws of growth and provides the
basis for the labor transfer and job-generating
employment for the surplus labor force of the
traditional sector. In other words, economic growth
must be industry-oriented, because if growth is
service-oriented, the transfer of surplus labor to the
formal sector with its higher wages and productivity
does not occur. (Hajamini, 2020)

Ferreiro & Gomez (2019) explain that the growth of
the industry-oriented industry is rapid and job-
generating for the following reasons:

3) The growth of the industrial sector leads to the
expansion of the services sector as a complement to
production.

4) In the early stages of development, income elasticity
of demand for industrial goods is higher than that for
services, and industrial goods are also tradable; as a
result, the growth in demand for industrial goods will
be faster than the growth in demand for services. For
these reasons, relying on structural changes centered
on the maturation of the industrial sector can generate
more employment.

Entrepreneurship is closely linked to the social and
economic development of countries and is now
considered one of the indicators of development in
emerging economies. Due to the special role and
status of entrepreneurs in the process of economic
growth and societal progress, many governments in
developed and leading countries strive to direct
individuals in  society possess
entrepreneurial characteristics to entrepreneurship
education and entrepreneurial activities, with the
maximum available resources, and by leveraging
research findings. (Hajamini, 2020)

Policies that support businesses and encourage
investment can help create a favorable business
environment that leads to increased entrepreneurship
and economic development. (McKenzie, 2023)

several who

Construction costs and their relationship with em-
ployment and unemployment

The main drivers of construction cost inflation include
material prices and labor costs, which have risen in
recent years. In 2017, building materials increased in
price by 4.4 percent, and construction workers’ wages
rose by 2.6 percent. Relatively low unemployment
among construction workers (5.3 percent) may help
construction backlog, which
reached nine monthsin 2017, up 4 percent from 2016.
A reduction in construction costs could lead to an
increase in building activity, which could lead to a
decrease

offset the national

in unemployment in the construction
industry; this could happen if lower costs make it more
profitable for builders to build new projects, leading to
increased building activity and increased demand for
construction workers. (Terner Center, 2020)

The increase in construction costs can lead to reduced
building activity, which in turn can result in higher

unemployment in the construction industry. This can
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efficiency of the entire economy.

2) The industry has economies of scale, so product
growth leads to increased efficiency;
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profits on new projects, slowing construction activity
and reducing demand for construction workers.

I

S




Construction costs and unemployment are linked, as
they both influence each other. Between January 1
and April 1, average
construction costs in the U.S. was approximately 2.4%
(7.5% annualized), while the
unemployment rate fell slightly from 3.7% during the
same period last year to 3.6%. (Kuehner-Hebert, 2022)

the national increase in

construction

The Price of land and its relationship to employ-
ment and unemployment

Research by Liu et al. (2013) shows that land price can
affect the unemployment rate through the credit and
labor channels. A decline in land prices can lead to an
increase in the unemployment rate due to the linkage
between the housing market and the labor market.
During the recession, land prices fell by about 90
percent from their pre-recession peak, and the
unemployment rate rose by about 5 percent. These
findings indicate that changes in land prices can affect
the unemployment rate. The transmission of housing
demand shocks to fluctuations in land prices and the
unemployment rate operates through both the credit
channel and the labor channel. The credit channel,
similar to the standard financial multiplier, involves
the dynamic interactions between collateral value and
the value of a new job match. A 10 percent reduction
in land prices leads to a 0.34 percent increase in the
unemployment rate. This relationship is observed as
the housing and labor markets are integrated in a
dynamic general equilibrium model with credit and
search frictions . This relationship is attributed to the
integration of the housing market and the labor market
in a dynamic general equilibrium model with credit
frictions and search, which is embedded. It shows that
land prices and the unemployment rate move in
opposite directions over the business cycle. In fact,
they state that two main factors play a role in the
relationship between land prices and unemployment:
1. Credit Channel: A decline in land prices could lead to
a reduction in collateral value, which could affect the
ability of individuals and businesses to access credit.
This could, in turn, affect the labor market as
businesses struggle to secure funding for expansion or
maintenance.

2. Labor channel: The housing market and the labor
market are linked through various channels, such as
the value of employment adjustment and the marginal
utility of consumption. A change in land prices can
alter the balance among these channels and lead to
fluctuations in the unemployment rate.

The results of the research by Dogan & Topuz (2020)
show that changes in residential real estate prices do

not have a direct causal effect on the unemployment
rate in the same quarter. However, it takes 9 to 12
months for an increase (decrease) in real estate prices
to lead to a decrease (increase) in the unemployment
rate. This effect is significant both before and after the
financial crisis and is robust and persistent when
controlling for the economic characteristics of
metropolitan statistical areas. The findings of this
study have important implications, as they provide
evidence of a snowball effect associated with real
estate price shocks, i.e., an increase (decrease) in
unemployment rates following a decrease (increase)
in real estate prices exacerbates the situation.

2.3. Welfare and its relationship with economic
development

Based on Friedman’s  (1972) perspective,
“development” is a constructive process, and
innovation can be used to create fundamental changes
in the social structure.

Bakhtiari (1992), in his research, has pointed out that
from another perspective, development is the process
of improving the lives of all people, which has three
important aspects:

1) Improving the people’s standard of living, meaning
the income level and consumption of those, the level
of medical, educational, and other services, through
appropriate processes of economic growth;

2) Creating a situation that fosters the “self-esteem” of
the people, through the establishment of political,
social, and economic structures and institutions that
encourage respect for the individual;

3) Increasing the freedom of choice by expanding the
range of variables of choice (such as increasing the
diversity of consumer goods and services).

The outcome of the economic development process is
social welfare, and economic development in its
comprehensive sense is achieved when poverty and its
indicators are eradicated from society.

Economic development plays an important role in
raising the quality of life and places the improvement
of public welfare among the fundamental objectives.
The structure of social welfare is dynamic and subject
to transformation, evolving according to the changes
that occur in growth, societies, needs, and
expectations. In fact, its flexibility and adaptability,
along with its biotic characteristics and political
considerations, and the society’s
economic development, remove its functioning from
the reconstruction of and decisions. (Hughju, 2003)
Since the level of welfare depends on consumption,

indicators of

21 »
Mansouri Najafabadi N. et al.

October 2026

Volume 7, Issue 7

g

A1

/
S



improving households’ consumption levels leads to an
improvement in the overall social welfare of the
community. Therefore, one of the key objectives of the
programs of developing countries is to enhance
households” consumption (Mojtahed &
Ahmadyan, 2007)

The Human Development Index is one of the indicators
that explains economic development in countries and
how it occurs. This index, instead of using per capita
income, emphasizes perspectives on
development and serves as a measure of the level of
citizens’ well-being. (Sharif Khatibi, 2008)

In every society, the existence of social welfare is
regarded as one of the most fundamental and
important indicators of that society’s development.
(Ebrahimi, 2015)

Given the significant impacts on human capital and
the relationship between economic growth and
development and welfare, as well as the influence of
these income distribution and,
consequently, societal welfare, pure economic or
social welfare is no longer the sole focus. The presence
of welfare in any society is the necessary and
appropriate foundation for sustainable growth and
development, the attainment of social justice, and
similar goals. (Akbari, 2020)

Construction costs and their relationship to welfare
According to housing experts, the most important
indicator of the relationship between people’s welfare
and housing is the “affordability index” or “accessibility
index” to housing, which is defined as the average
ratio of housing price to annual household income.
(Athari, 2011)

The cost of construction directly impacts the
affordability of housing, which is a key component of
individual and social welfare. Research has shown that
a significant portion of the United States’ Gross
Domestic Product is spent on housing costs, including
the construction of new structures. (Potter, 2016)

levels.

broader

structures on

Construction costs include various elements such as
labor, materials, and legal requirements, all of which
can impact the overall well-being of workers and
society. For example, rising costs of building materials
and labor can lead to higher project costs and
potentially affect the creation of affordable and
accessible housing. (Terner Center, 2020)

prerequisite for moving toward optimal economic
development is investing in the human being, and it
insists that development will not be achieved without
reducing deprivation and inequality. The Human
Development Index has many applications at the
national and international levels and is one of the
most important indicators of development. The most
important application of this index is to identify the
economic, social, and cultural contexts that require
greater support and attention for policy-making and,
ultimately, to provide the necessary measures to
improve the country’s economic and social situation.
The inadequacy of per capita income and economic
growth as measures of citizen welfare led some
economists to turn their attention to indicators that, in
addition to economic variables, also include social and
human variables. One of the most important of these
indicators is the Human Development Index. In the
discussion of human development, the human being is
introduced as the origin of development, and modern
theories of growth and development are primarily
based on the individual. In this sense, investing in the
physical and mental dimensions of individuals is
considered the most valid condition for moving toward
optimal economic development. The primary goal of
human development is to serve people and humanity.
Cultivating the capabilities of individuals and their
capacities, nurturing talents, expanding employment
opportunities, increasing income, and improving the
quality of human life are among the ultimate objectives
of human development. (Maleki, 2003)

Growth in GDP has long been regarded as one of the
best indicators of a country’s economic growth and
development. However, given the limitations of this
measure and the fact that GDP is not an adequate
gauge of citizens’ welfare, economists have shifted
their focus to an index that, in addition to economic
variables, also includes human and social dimensions.
The Human Development Index is one of the best of
these indicators. The Human Development Index is
actually a kind of proportional table in which the
world’s countries are evaluated and compared based
on parameters such as nutrition, health, life
expectancy, education, literacy rates, and real per
capita income. (Sharif Khatibi, 2008)

The Human Development Index is one of the sources
and charts that explain economic development in
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countries and how it occurs. This index, rather than
using per capita income, emphasizes broader aspects
of development, and, apart from being a measure of
the level of citizens’ welfare, evaluates and assesses

2.4. Human development and its relationship with
economic development




the impact of economic policies on citizens’ lives.
(Sharif Khatibi, 2008)

Moderntheories of economicgrowth and development
cannot reach an appropriate path without the
development of human resources. It can be said that
there is a powerful, two-way relationship between
development and
development; on one hand, economic growth and
development provide the necessary resources to
improve human development (public health and well-
being, universal and high-quality education, equitable
income distribution, and the like). On the other hand,
the improvement of human development (high levels
of health, sanitation, skills, and the like that increase
the productivity of individuals in society) improves
economic growth. Human development can be
considered one of the strategies for economic growth,
and in this, economic growth can also benefit from the
effects of human development. If economic growth is
not managed correctly, it will be detrimental to
economic development. Therefore, the quality of
growth, in terms of its impact on poverty reduction
and its sustainability, is as important as its quantity. In
the growth process, there must be an intermediary
through which the benefits of growth are manifested
in people’s lives. At this point, human development
becomes important at the level of the entire economy.
(Suri et al., 2011)

According to Amartya Sen, the implementation of
human development policy has both direct and
indirect effects. Its direct effect, by improving health,
life expectancy, and the benefits to people’s quality of
life, impacts, even if it does not lead to industrial
expansion and economic development in the country.
Its second effect, then, through increased educational
and health opportunities, facilitates industrial growth
and economic development, improves efficiency, and
all these factors are helpful in their own right in
enhancing quality of life. (Dezaji & Ketabforosh Badri,
2014)

The Human

economic human resource

Development Index, by including
fundamental factors such as health, education, and
human capital income—which in some writings are
referred to as the “soft” components of the “hardware”
of growth—can play a significant role in economic
development. (Arabi & Kazemi, 2014)

It is emphasized that for many years, the policy of
politicians and managers regarded welfare solely as a
social issue. However, given its significant impacts on
humanity and the relationship between economic
growth and development and welfare, as well as the

influence of these structures on income distribution
and, consequently, on societal welfare, pure economic
or social welfare is no longer the sole focus today. The
presence of welfare in any society leads to self-esteem
and peace of mind for the individual, provides the
necessary and appropriate foundation for sustainable
growth and development, achieves social justice, and
so on. (Akbari, 2020)

Construction costs and their relationship with hu-
man development

Construction is an important part of the development
and modernization process. At the same time, it has a
close connection to economic growth; this does not
mean that providing incentives and increasing costs in
construction projects necessarily leads to economic
growth. In Keynesian terms, as with any other sector,
increasing expenditures in the construction sector
stimulates economic growth. The construction sector
primarily deals with providing infrastructure for
capital, which impacts economic growth. The provision
of such infrastructure creates significant employment
opportunities for the population, which, through the
multiplier effect, generates further investment in
other sectors of the economy. (Dlamini, 2014)

3. Research method

“Principal component analysis” is a technique for
decomposing large datasets containing a large number
of dimensions/features in each observation, increasing
the interpretability of the data while preserving as
much information as possible and also enabling the
visualization of multidimensional data. Formally, PCA
(principal component analysis) is a statistical technique
for reducing the dimensions of a dataset. This is done
by linearly transforming the data into a new coordinate
system in which (most of) the variation in the data can
be described with fewer dimensions than in the
original data. PCA decomposition is applied in many
fields such as population genetics, microbiome studies,
and atmospheric sciences. (Jolliffe & Cadima, 2016)

It can be shown that the principal components of the
eigenvectors are the same as the covariance matrix of
the data. Most of the time, the principal components
are computed by performing a principal component
analysis on the data covariance matrix or by singular
value decomposition of the data matrix. The simplest
real multivariate analysis based on eigenvectors can
be considered the PCA method, which is closely
related to parametric and factor analyses. Typically,
factor analyses impose specific parametric
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assumptions about the underlying structure and solve
for the eigenvectors of a distinct quantitative matrix.
PCA is related to the CCA (Canonical Correlation
Analysis) method, which involves canonical correlation
analysis. PCA defines a novel orthogonal coordinate
system that optimally describes the variance in a single
data set. In contrast, CCA defines a system of
coordinate systems that optimally describes the cross-
covariance between two data sets. (Barnett &
Preisendorfer, 1987; Hsu et al., 2012; Markopoulos et
al., 2017, and Chachlakis et al., 2019).

PCA can be defined as the fitting of a p-dimensional
ellipse to the data, where each axis of the ellipse
represents a principal component. If some of the
ellipse axes are small, the variance along that axis is
also slight. To find the ellipse axes, you must first
center each of the dataset variables by subtracting the
mean of the observed values for that variable from
each of its values. These mean-transformed values are
used in place of the original observed values for each
variable; then the data covariance matrix must be
calculated,
computed. Next, each orthogonal eigenvector must be
normalized so that the vectors become unit vectors.
After performing this, each of the orthogonal unit
eigenvectors can be interpreted as an axis of the fitted
ellipse. This basis change transforms the covariance
matrix into a diagonal form, where the diagonal
elements represent the variance of each axis. The
proportion of represented by
eigenvector can be calculated by dividing the
eigenvalue associated with that eigenvector by the
sum of all eigenvalues. Bivariate plots and scatter plots
(degree of variance explained) are used to illustrate
the PCA findings.

PCA, from one perspective, is an orthogonal linear
transformation that converts data

and its eigenvalues and eigenvectors

variance each

into a new
coordinate system, so that the most significant
variance is captured by some of the predicted scalar
projections of the data onto the first coordinates
(known as the first principal component), the second
largest variance in the second coordinates, and so on.
Dimensionality
information loss. PCA-based dimensionality reduction
tends to minimize information loss under a specific
signal-and-noise model.

Principal component analysis creates variables that

reduction generally leads to

focused approach that seeks to reproduce the total
variance of the variables, where the components
reflect the shared and unique variance of the individual
variables. PCA is generally preferred for data reduction
purposes (i.e., transforming the variable space into an
optimal factor space), but not when the goal is to
identify hidden structure or factors.

Factor analysis is similar to principal component
analysis, since factor analysis also involves the linear
combination of variables. A variation of PCA and factor
analysis, it is a correlation-focused approach that
seeks to reproduce the correlations among variables,
where the factors are “representatives of the shared
variance of the variables, excluding the unique
variance to each individual” (Brown, 2006). In terms of
the correlation matrix, this corresponds to focusing on
explaining the off-diagonal terms (i.e., the shared
covariance), whereas PCA focuses on explaining the
terms on the diagonal. However, as a byproduct, when
attempting to reproduce the on-diagonal components,
PCA also tends to align well with the off-diagonal
correlations.

3.1 Explaining the PCA method for constructing an
economic development index

Since economic development is a qualitative concept
and does not have a measurable quantity, to evaluate
it, one must measure the indicators and variables that
represent it and examine them all together to assess
the qualitative concept of economic development. In
this study, the variables of economic growth rate, Gini
coefficient, unemployment rate, Legatum Prosperity
Index, and Human Development Index are introduced
as selected and proposed representatives of economic
development.

Continuing, based on the theoretical foundations of
the research, the relationship between each of the
representatives of the concept of
development and the Land Price Index (LP) and the
Construction Cost Index (ACB) is explained. Five sub-
models have been developed, and in each of the sub-
models, one of the representative variables of the
concept of economic development is defined as an
endogenous variable. Then, a composite index to
measure economic development by the representative
variables of the concept of economic development
must be introduced. For this purpose, the proxy

economic
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are a linear combination of the original variables. The
new variables have the property that they are all
orthogonal. The PCA transformation can be useful as a
preprocessing step before clustering. PCA is a variance-
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variables representing the concept of economic
development are entered into the main research
model as exogenous variables, and the Economic
Development (EDI) is
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endogenous variable; therefore, the representative
variables of economic development are endogenous
in the sub-models of the research, but exogenous in
the main research model, and in practice, the
relationship between the exogenous variables and the
endogenous variable in the main research model will

EGR=f(ACB, LP)
GI=f(ACB, LP)
UR=f(ACB, LP)
LPI=f(ACB, LP)
HDI=f(ACB)

EDI=f (EGR, GI, UR, LPI, HDI)

m £DI=f (ACB, LP)

To obtain the economic development index, which is a
composite of the research’s intermediary variables,
PCA will be used. For this method to be applied, the
intermediary variables must be correlated with the
economic development index. Therefore, instead of
Gl, (1-Gl) should be used as the measure of income
distribution, and instead of UR, (1-UR) should be used
as the measure of employment.

In the PCA method, the following steps must be
followed in order:

1) The data must be normalized, so each data point is
calculated by subtracting its mean and dividing by its
standard deviation;

2) Let the variance—covariance matrix of the normalized
data be formed;

3) The eigenvector from the variance-covariance
matrix should be extracted, where these eigenvalue
parameters are the weights (coefficients ofimportance)
of the variables;

4) Finally, the weight of each variable must be
multiplied by that variable’s data. In this way, the
desired composite is obtained from the
corresponding sum of each variable’s coefficient in

index

that variable.

be analyzed. Accordingly, the variables Economic
Growth Rate (EGR), Gini Coefficient (Gl),
Unemployment Rate (UR), Legatum Prosperity Index
(LPI), and Human Development Index (HDI), which are
representative variables of economic development,
will be referred to as intermediary variables.

Equation (1)

Equation (2)

Equation (3) sub -
. » ub-

Equation (4) relationships:

Equation (5)

Equation (6): (intermediate relationship)
Equation (7): (central equation)

This research covers 20 years from 1380 to 1400, and
its data are of the time-series type, collected annually.
The research data are at the national level and pertain
to all urban areas of Iran. The data collection method
is library-based, including documents and online
databases.

For this research, inference and econometrics methods
were employed. Since the research data refer to the
period from 1380 to 1400, the research model is a
multivariate time series. It is assumed that the land
price
development have a significant relationship with
economic development. For estimating the regression
model, to standardize the variable units and examine
the elasticity between the endogenous variable and
the exogenous variables, all variables were taken to
their natural logarithm, and to obtain the optimal
model with maximum significant coefficients, variables
at level I(0) were used. Variables at level 1(0) were not
stationary, so differential treatment was applied, and
the regression model was estimated using the
autoregressive distributed lag (ARDL) approach. To
conduct an analysis of the research, the Eviews 12
software was used.

index and the cost of construction and

(>
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Table 2. Research data

Human Develop- Legatum Unemploy- Gini Economic  Variables
ment Index Prosperity Index  ment rate coefficient growth rate  and year

Land price Construction costs

LP ACB HDI LPI UR Gl EGR Symbol

No unit  Ten thousand rials Without unit No unit Percent Without unit Percent Unit

5 664 0.693 45.71 14.8 0.3985 4.33 1380

9.3 9.6 0.704 46.48 12.8 0.4156 6.78 1382

12.6 1412 0.717 46.57 13.8 0.4023 6.49 1384

21.8 2248 0.733 46.09 12.5 0.4045 10.44 1386

28.7 3010 0.738 46.18 135 0.3939 2.62 1388

33.7 3492 0.754 45.7 13.7 0.375 -2.03 1390

85.4 6695 0.769 47.19 11.8 0.3952 3.85 1392

97.7 8983 0.776 46.49 12.2 0.3988 -0.02 1394

106.8 9526 0.789 47.78 133 0.4008 6.91 1396

260.9 20388 0.783 48.92 13.8 0.3992 2.94 1398

Central Central L
entra Central Bank of Legatum entra Central Bank Iran Statistics

Bank of hdr.undp.org . Bank of Source
Iran Iran Institute Iran of Iran Center

4. Research findings analysis report

Table 3. Weight coefficients of the EDI-aligned intermediate variables obtained from the PCA method

Intermediate variables aligned with EDI

20.27 7.32 1.25 0.37 5.27E-05 Weighting coefficient

Equation (8):
EDI=[5.27E-05*EGR]+[0.37*(1-Gl)]+[1.25%(1-
UR)]+[7.32*LPI]+[20.27*HDI]

€

Table 4. Data obtained from the PCA method for the EDI variable
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Year Data Year Data Year Data Year Data

1380 890.21 1385 966.18 1390 1015.86 1395 1091.76
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Year Data Year Data Year Data Year Data

1382 921.33 1387 980.63 1392 1059.52 1397 1103.32
1384 947.1. 1389 977.96 1394 1068.09 1399 1048.58

4.1. Descriptive analysis of variables

Table 5. Descriptive statistics of the s for each variable

D(In(EDI)) In(LP) D(In(ACB)) Variable

0.01 3.81 0.21 Mean
_
Maximum
_
Std. Dev.
_
Kurtosis
_
Prob.

4.2 Inferential analysis of variables

Table 6. Feedback on the stationary test of variables

Statistic Rank Tests include: width from origin, :
L : : : Variable
T-statistic Differencing detrending, and none
-2.96 1(0) Offset D(In(ACB))
-1.89 1(0) None D(In(EDI))

The variable D(In(ACB)) with intercept and no trend is  (Table 6)

significant at the 90% confidence level. (Table 6) The variable D(In(EDI)) without intercept and trend is

The variable In(LP) with intercept and without trend significant at the 90% confidence level. (Table 6)
removal is significant at the 90% confidence level.

Table 7. Short-run ARDL model estimation coefficients

Variable Coefficient Standard Error T-statistic
D(In(EDI(-1))) 0.10 0.12 -0.86 0.41
D(In(ACB)) -0.14 -4.06
In(LP)

7
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Variable Coefficient Standard Error T-statistic Prob.

R-squared 0.73 Mean dependent var 0.01

Standard Error of Regression 0.01 Akaike information criterion -6.76

Log likelihood 64.43 Hannan-Quinn criterion. -6.72

Prob. (F-statistic) 0.02 -
Equation (9): 1))+0.03+¢
D(In(EDI))=0.10*D(In(EDI(-1)))+0.56*D(In(EDI(-2)))-  Analysis of tests of the model’s classic regression
0.14*D(In(ACB)) assumptions

-0.04*D(In(ACB(-1)))+0.10*In(LP)-0.10*In(LP(-

Table 8. Feedback on the test of the assumption that the mean of the residual terms of the model is zero

Feedback Mean statistic

Very close to zero. 17-E2.16

The null hypothesis that the mean of the model residualsis zero is accepted. (Table 8)

Table 9. Residuals-based test of the existence of heteroscedasticity

Feedback Prob. F-statistic
The residuals are a.f»sumed to have 055 038
equal variance.
The model residuals are at the 90% confidence level, (Table 9)

indicating homoscedasticity and no heteroscedasticity.

Table 10. Feedback on the hypothesis test for the absence of autocorrelation among the model residuals

Feedback Prob. F-statistic

There is no autocorrelation among

the residuals. 0.81

0.22

There is no autocorrelation among the model residuals  at the 90% confidence level. (Table 10)

Table 11. Feedback on the normality assumption test for the model residuals

Feedback Prob. F-statistic

The distribution of the residuals is

4.78
normal.

0.09

The distribution of the model residuals at the 90% confidence level is normal. (Table 11)

Table 12. Feedback on the presence of structural failure in the model

Years of CUSUM line collision with

Feedback :
control lines

CUSUM line without collisions with control lines  Has no collisions with control lines.

JUEP.net >



The model does not have a structural break. (Table 12)

4.3. Estimated coefficients of the long-term model

Table 13. Coefficients of the long-term model estimates

0.05 219 0.16 034 D(In(ACB))
0.06 2.14 0.00 -0.01 In(LP)
0.01 3.00 0.02 0.06 C

Equation (10):

D(In(EDIt )=-0.34*D(In(ACBt ))- 0.01*In(LPt )+0.06+¢<t

Table 14. Test of the model’s long-term relationship

10% 3.35
5% 3.87
2.5% 4.38
1% 5.00

2.63

3.10
5.25

3.55

4.13

The model has a long-term relationship with a 99%

confidence level. (Table 14)

Table 15. Model error correction test feedback

The model’s short-term and long-term relation-

ships converge exponentially.

0.00 -0.54

In each period, 54% of the gap between the short-run
and long-run relationship is adjusted in the model, and
the short-run model converges exponentially toward
the long-run model with a 90% confidence level. (Table
15)

5. Discussion, conclusion, and recommendation
5.1. Findings

1) In the long run, the construction costs in Iran during
the 1380 to 1400 period had a negative and significant
impact on the country’s economic development, and a
1 percent increase in construction costs reduced
economic development by 0.34 percent. (Equation 10)
The —0.34 coefficient indicates that rising construction
costs, by reducing investment activity and cutting
employment in the construction sector, have slowed
the country’s economic development. In the Iranian
economy, construction is one of the economy’s driving
sectors, with strong backward and forward linkages to
the metal, cement, technical services, and financial
industries. When construction costs (whether for
materials, labor, or permits) increase, the return on
investment in public infrastructure projects decreases;

as a result, investors lose the incentive to enter this
sector. The reduction in investment and the
construction slump led to lower employment, reduced
production of building materials, and ultimately
decreased household incomes. Therefore, in the long
run, a 1 percent increase in construction costs results
in about a 0.34 percent decline in the economic
development index, as its effects ripple through the
entire economy. In other words, this negative
coefficient reflects the inhibitory effect of an increase
in  construction investment costs on
employment, the Gini coefficient, human development,
and social welfare.

2) In the long run, the price of land in Iran during the
period from 1380 to 1400 had a negative and significant
impact on the country’s economic development, and a
1% increase in land price led to a 0.01% decrease in
economic development. (Equation 10)

The coefficient of -0.01, although small, is economically
significant and indicates that the increase in land
prices has caused the transfer of financial resources
from productive activities to unproductive activities
and speculation in the land market. In Iran, land is not

growth,
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only a factor of production in the construction sector
but also a capital asset that plays an important role in
capital allocation. The increase in land prices causes
the marginal cost of producing housing and public
works projects to rise; as a result, many projects
become economically unviable. Furthermore, the
increase in land prices has strengthened the incentive
for speculation in the asset market, causing capital to
be diverted from the productive and employment-
generating sector to unproductive transactions. In
this, a long-term 1% increase in land prices has led to a
0.01% decline in the economic development index, as
the rise in prices of unproductive assets like land
results in a decrease in productive investment and a
slowdown in economic growth.

3) Since the economic development index in this
research was derived from a combination of five
variables—economic growth rate, Gini coefficient,
unemployment rate, Legatum Prosperity Index, and
Human Development Index—and since economic
development is also defined in economics inclusively
and comprehensively, the small regression model
coefficients are reasonable. Because changes in land
prices and construction costs cannot so dramatically
affect a country’s economic development index as to
influence a nation’s economic development, it requires
various factors and larger drivers. However, in this
study, the effect of those factors was scientifically
proven.

5.2. Research limitations

The data for the study, concerning the land price index
and the cost of form and construction, pertain to
urban areas of Iran and do not include rural areas.
However, it is considered that the study’s results are
also generalizable to rural regions and will encompass
all areas of the country.

5.3 Application of the research findings and policy
recommendations

1. The cost of construction in the building industry acts
as a barrier to the sector’s prosperity and to economic
development. By reducing the negative impact of for
and construction, one can contribute to the prosperity
of the construction sector and the country’s economic
development. To achieve this goal, the solution is to
grant sufficient credits to finance the building industry,
it is suggested.

lowering land prices, the volume of construction
increases, thereby improving the country’s economic
development. Three government
agencies are proposed to reduce land prices:

a) Increasing land supply through development,
creating satellite cities, and establishing new urban
areas;

b) Increasing the density of buildings and high-rise
construction, of course, in suitable and friendly areas,
can reduce the need for land and, by lowering land
demand, also lower its price;

c) Implementing financial policies and imposing heavy
taxes on undeveloped, high-transaction land to curb
land speculation and strip away its capital nature,
ultimately achieving a more consumptive character.

3. Since the construction industry has extensive
backward and forward linkages, has a positive and
significant relationship with economic development,
and is an industry that impacts various dimensions of
the economy, improving all these dimensions in a
coordinated manner, attention to the construction
industry must therefore be as a strategic policy for the
medium and long term on the agenda of government
bodies in order to leverage the capabilities of this
sector of the industry. The construction industry
should be utilized as an economic driver to improve
the country’s economic and social situation, thereby
increasing economic development.

solutions for
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