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Abstract

The smart convergence environment, in which all industries are converged around ICT
infrastructure -- with the eventual inclusion of both industry and culture -- looms. With the
emergence of new convergence industries such as smart medicine, smart cities, and smart
automobiles, the ICT infrastructure is recognized as the foundation of the overall economy. As
such, the importance of the next generation of information and communication construction
businesses, which constructs the ICT infrastructure, is highlighted under the smart
convergence paradigm environment; various multilateral policies to foster the information and
communication construction business -- led by the Ministry of Science, ICT, and Future
Planning -- are being implemented. Like other infrastructure industries, however, the
estimation of the demand function of the information and communication construction
business overall is essential for effectively establishing promotional policies for information
and communication construction businesses. However, there has been no study which
theoretically estimates the market demand function in the information and communication
construction business thus far. The pursuit of a creative economy is a national agenda, as the
significance of accelerating the ICT infrastructure is emphasized. Therefore, this paper seeks
to estimate quantitatively the demand function in the information and communication
construction business using empirical data and a statistical model and then to present policy
implications which will aid the development of the information and communication
construction business.
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1. Introduction

With the smart convergence environment well and truly upon us, broadcasting and

communication services are of paramount importance to the social infrastructure, as they help
construct the network of the social infrastructure. Various convergence industries, such as
smart medicine, smart cities, and smart automobiles, have also emerged, underlining the
importance of enhancing the ICT infrastructure for these industries. The ICT infrastructure is
central to the national strategic development to secure and enhance national competitiveness.

Since the ICT infrastructure has recognized the importance of the productivity of
conventional industries, the creative economy has been established as a governmental agenda
to increase national competiveness. As such, the importance of ICT construction businesses --
which construct the ICT infrastructure -- is highlighted under the smart convergence paradigm
environment, and the need to implement systematic policy measures to foster the ICT
construction business is emphasized. Like other infrastructure businesses, deducing the
variables affecting market demand as essential basic statistics along with quantitative demand
predictions are essential for effectively establishing industrial policies to promote the ICT
construction business. However, researchers have not undertaken theoretically estimates of
the demand function of the Korean ICT construction business. As the ICT construction
business industry involves two distinct industry sectors, the construction industry and the
telecommunication industry, addressing and distinguishing these two industry sectors from the
ICT construction business have been difficult.

Therefore, this paper seeks to estimate quantitatively the demand function in the ICT
construction business using empirical data and a statistical model and to present policy
implications affecting the development of the ICT construction business, as the infrastructure
business of the creative economy. Studies of the demand function in the Korean ICT
construction business will provide policy implications as well as valuable insight to promote
the ICT construction business.

2. Literature Review

2.1 Status of the ICT Construction Business Market

The ICT construction business requires sheer volumes of installation and repairing services for
various communication and telemetry devices, facilities, equipment and system. Thus, the ICT
construction business provides the services necessary for the telecommunication industry,
broadcasting industry, and other ICT related construction industries.

In 2013, the Korean information communication construction business market was valued at
12.95 trillion won, whereas the size of the design and construction supervision market was
estimated to be 900 billion won, representing 6.9% of all construction business sales.
Compared to the 10.74 trillion won posted in 2009, the figure above indicates growth of 20.5%
in a five-year period. The number of enterprises stood at 7,948, meaning the average revenue
per enterprise was a modest 1.78 billion won. Construction projects with total sales of 50
million or less constituted 90.0% (280,000 cases) of all projects. In terms of sales by ordering
agency, telecommunication carriers ordered around 4.4 trillion won (34.7%), the private sector
4.0 trillion won (31.7%), the government and public sector 3.6 trillion won (28.4%), the
broadcasting industry 0.5 trillion won (4.4%), and others 0.1 trillion won (0.8%) [1].
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Table 1. Year-by-Year Sales of the ICT Construction Business (unit: 100 million won, %)
Subject 2008 2009 2010 2011 2012 2013
é‘;‘;‘;" 96,230 107,476 113,865 115,590 126,183 129,584

Change
from the 10.4 117 5.9 15 9.2 2.7%
Previous

Year

Source: Korean Information & Comm. Contractors Association Statistics(2014)

Since the inception of the regulation system in the ICT Construction business in the year 1999,
the number of licensed operators has demonstrated a constant growth. In the year 2008 the

operators registered at 6,546 and in 2013 the operators recorded 7,948 operators, which shows
an annunal growth rate of over 4.0 percent for the last five years.
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In 2013, the ICT construction business employment and labor statistics estimated 40.1
thousand employees, which was 1.2 times the scale of the ICT industry’s total employee
numbering 33.4 thousand. Thus, the ICT construction business provides greater employment
opportunities than the ICT industry, despite the difference in the market scale. The nature of
the ICT construction business allows for a lower turnover rate and a higher average age,
leading to projections of a more promising industry for the future.

Table 2. The Employment and Labor Statistics of the ICT Construction Business (unit: 10 thousand, %)

ICT ICT Industry
Year Constfuction Communication | Broadcasting | Convergence ICT, Total
Business Service Industry Services Devices
2012 42,2 7.4 3.7 45 17.2 32.8
2013 40.1 7.4 3.8 4.8 17.4 33.4

Currently, the ICT construction business is veering away from simple technologies to build
wired and wireless networks such as ICT infrastructure installations, a maintenance/repair arm,
and subsidiary work. Instead, the ICT ecosystem is focusing on the development of innovative
technologies suitable for the new Internet industries (e.g., big data, the object Internet, cloud
computing). ICT constructors are investing more in new construction technology through
investment cooperatives and research centers. Furthermore, improving the ICT infrastructure
will contribute to the national agenda to pursue a creative economy [2].
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2.2 Demand Function of the ICT Construction Business

In the ICT industry, many studies have estimated the demand function of wired and mobile
phones as traditional telecommunication services as well as the demand function of WiBro,
LTE, and VolP, new forms of technology-based communication technology. Prior to the
2000s, researches pertaining to the demand function of the mobile services were conducted.
Sung (1999) conducted a research using the Generalized Least Square (GLS) model and found
that international calls and calls outside of the city resulted in a price sensitive state. Since the
rapid development and deployment of mobile devices, the relationships between the wired and
wireless services were of great interest [3]. However, DotEcon (2001) states that the price
elasticity of the mobile were irrelevant by using the Simple Static Model, Dynamic Model, and
Error Correction Model [4]. Ahn (1999) states that majority of the nations” mobile
telecommunications subscriptions have a nonlinear relationship to its GDP, while the landline
telephones have shown a positive relationship. Jung (2007) evaluated the mobile device
demand system in Korea by using the Generalized Method of Movements (GMM). In the year
2010, research of the ICT convergences using the demand function have been conducted [6].

Lee et al. (2011) presented the LTE market status, industrial trends, demand function
estimations, and market forecasts at the time the LTE commercial service was launched [7].
Kim et al. (2004) studied issues related to the promotion of VVolP through a survey of experts
and estimated the demand of VVolP using the Bass diffusion model [8]. Lee (2014) estimated
the demand function of electrical work using statistical data related to the construction and
power industries, market and policy trends of electrical work, and economic indices related to
the electrical work business [9].

Note, however, that there has been no study that quantitatively analyzed market size
estimations of the Korean ICT construction business. Although there may be many reasons for
the lack of studies of demand function estimations in the ICT construction business, the
foremost reason was the lack of academic interest owing to the low level of awareness of the
ICT construction business, which persisted until the importance of ICT infrastructure began to
be highlighted under the creative economic environment. As such, this paper seeks to estimate
statistically the market demand function of the ICT construction business and forecast the
future market size.

3. Estimation of the Demand Function of the ICT Construction Business
3.1 Analysis Model

3.1.1 Basic Model

The demand functions of the ICT construction business are affected by a combination of
factors affecting the level of market demand, which consists of increases or decreases in the
prices of substitutes, complements, along with consumer income. The price factor represents
the demand of the ICT construction business, on the one hand, and the prices of substitutes
represent the effects of both the ICT and construction business, on the other. Moreover, an
increase in consumer income is likely to have a positive effect on goods and services.

A 2-SLS (two-stage least square) model was used to adjust the endogeneity of the variables
based on the assumed demand function of the ICT construction business. Because the ICT
construction business is affected by the GDP, the construction business, the communication
market size, and construction costs, the demand function of the ICT construction business was
assumed, as shown below. Given that GDP is highly correlated with (Con), it was excluded
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from the first stage to resolve the multicollinearity problem [10]. An ARIMA model was used
for the time-series analysis of the descriptive variables for the market size estimation of the
ICT construction business. The ARIMA model is widely used for univariate analyses, as it has
established a relatively complete theoretical basis of time-series analysis. It is a model which
assumes a dependency wherein past variable data affect the future values and past error terms
influence the future noise bases [11].

InYt=a+ B InCon + B, InP + S3inTel + e ---(1)
Instrument variables: GDP,, Con,4, P4, and Tel; ---(2)
Yt. Telecommunication market size
Con: Total construction scale
P: ICT Construction Business Construction cost
Tel: Total Telecommunication Construction scale

Based on preceding studies of the ICT industry, we determined that the price effect,
substitution effect, and income effect were the explanatory variables of the demand function of
the information and communication construction business and considered the past statistics of
each explanatory variable to be the variable affecting the demand function. Although Ahn et al
(2007) also considered the past error term to be the endogenous variable, it was related to the
mobile telecommunication market; this study is the first attempt to estimate the demand
function of the information and communication construction business, which has the industrial
characteristics of converging communication and construction. In particular, this study
developed the first measuring model of the demand function of the information and
communication construction business in Korea, thereby laying the foundation for
quantitatively understanding various industrial and policy implications [5].

3.1.2 Data Collection

The statistical analysis used annual time series data from 1976 to 2013. The
telecommunication market size (Yt), the dependent variable here, was sourced from the
official statistics of the Korea Information & Communication Contractors Association. For the
independent variables, the construction scale (Con) used construction contracts provided by
Statistics Korea, while the telecommunication construction scale (Tel) used the statistics of the
Korea Information Society Development Institute (KISDI). For the ICT construction business
cost, the index of the construction cost could not be incorporated. Thus, the producer price
index for communications industrial equipment provided by the Bank of Korea was used. For
the instrument variables, the nominal GDP and the GDP deflator provided by the Bank of
Korea were converted to calculate the actual GDP.

3.2 Analysis Results

In spite of the paradigm shifts of the ICT ecosystem, the analysis results revealed several
policy implications and methods to promote the ICT construction business.

First, the construction industry affected the demand of the ICT construction business. The
results demonstrated that the characteristics of the ICT construction business allow the
industry to build an ICT infrastructure, while creating a beneficial relationship with the
ecosystem. The construction order amount (InCon) showed a (+) positive value of 0.404.
However, the cross elasticity resulted as an inelastic demand.
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Second, the telecommunication industry also displayed a beneficial relationship with the
ICT construction business, as the telecommunication market size (InTel) indicated a (+)
positive value of 0.971. The ICT construction business has the characteristic of supplementary
goods to the construction business and size of the telecommunication market, sensitively
reacting to changes in the telecommunication industry in particular, whereas the price effect is
relatively minor. Therefore, it is important to establish rational measures reflecting the results
of estimations of the demand function of the ICT construction business when generating a
development strategy to promote the ICT construction business.

Third, the price effect of the telecommunication industry was revealed to be more
significant on the ICT construction business in comparison to the substitution effect of the
construction industry. This indicates that investments in telecommunication wield greater
influence on market demand. These figures are attributed to the continued investment to
enhance the ICT infrastructure due to the accelerated smart convergence, whereas the
construction business is sluggish due to the housing supply ratio surpassing 100%. Third, the
price effect on demand in the ICT construction business is relatively minor compared to the
substitution effect of construction and telecommunication.

Fourth, the communication equipment price (InP) indicated a (-) negative value of -0.077.
This value clearly reflects the relationship between price and function, as the theoretical
framework of the demand function, thus illustrating that an increase in construction costs will
decrease demand in the ICT construction business. However, unlike the other estimated
figures, the communication equipment price (InP) value did not match the estimated value.
We expect that the substitution of the construction-cost index for telecommunication
equipment caused this.

Table 3. Statistics for Estimating the Demand Function

Variable Coefficient t-value p-value
-7.299***
Constant (1.735) -4.21 0.0002
Con (Construction 0.404**
order amount) (0.145) 2.79 0.0089
P
(Communication -0.077 -0.70 0.4890
. X (0.110)
equipment price)
Tel 0.971%%*
(Telecommunication : 5.10 0.0001
. (0.191)
market size)

R-Square = 0.987, F-Value = 773.54(Pr<0.0001)
Instrument variables: Cony.q, Pi1, Tel1 ,and GDP

4. Limitations and Conclusion

This study identified the smart convergence environment and the significance of the ICT
construction business for establishing a creative economy. The study estimated the demand
function of the ICT construction business using empirical data and a statistical model to
provide policy implications and to promote the ICT construction business.

The market size of the ICT construction business is greatly affected by the construction
business and investments in communication. In other words, the ICT construction business is
the business of building the ICT infrastructure. Because it has the characteristics of both the
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construction and ICT industries, the ICT construction business is considered to be a backing
industry to those industries. Thus, the level of demand in the ICT construction business can
change sensitively, as the construction business and investments in telecommunication vary.
Simply put, when implementing a development strategy to promote the ICT construction
business with limited government resources, it will be more effective to build new Internet
business networks, such as the object Internet, big data, and cloud computing, than to support
the construction industry by, for instance, building new apartment complexes or home
networks for the future development of the ICT construction business.

The study provides the first quantitatively estimated demand function of the ICT
construction business in Korea. Future research can elaborate on the demand function of the
ICT construction business, which is the most significant contribution of this study.
Furthermore, a demand function to mature the ICT construction business may help other
nations by providing insight and lessons. However, as this research is in its early stages, a
limitation of this paper is its substitution of the producer price index of the communications
industrial equipment for the index of the construction cost.
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