
Article

The Dynamic Relationship between Growth and
Profitability under Long-Term Recession: The Case
of Korean Construction Companies

Seungkyu Yoo and Jaejun Kim *

Received: 1 October 2015; Accepted: 24 November 2015; Published: 2 December 2015
Academic Editors: Isabel Ramos and Rui Dinis Sousa

Department of Architectural Engineering, Hanynag University, 222, Wangsipri-ro, Sungdong-gu,
Seoul 133-791, Korea; james_yoo@hotmail.com
* Correspondence: jjkim@hanyang.ac.kr; Tel.: +82-2-2220-0307; Fax: +82-2-2296-1583

Abstract: We conducted an empirical analysis of the dynamic relationship between growth and
profitability for small- and medium-sized construction companies that faced long-term economic
stagnation in Korea. The period of the analysis spanned 2000 to 2014, and the full period was divided
into two halves: before the 2008 global financial crisis and after it. Our empirical model was based
on the system generalized method of moments model, and 264 construction companies were used
as the study sample. The results of the empirical analysis are as follows. (1) A profitability-driven
management strategy limits company growth, thus prolonging the economic downturn; (2) When
the macroeconomic environment is relatively stable, high growth in the previous period fosters
profitability in the current period. This implies that the phenomenon of dynamic increasing returns
is present in the Korean construction industry, and learning through growth enhances productivity
and profitability. Consequentially, a strategy oriented towards short-term profitability (popular with
small- and medium-sized Korean construction companies) makes the corporate management less
resilient, causing them to select “de-growth” during the long-term stagnation by decreasing their
scale of operations. Accordingly, it is important for companies to maintain the balance between
growth and profitability.
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1. Introduction

Corporate executives generally face the dilemma between pursuing growth and profitability.
If companies are obsessed with short-term profit-oriented performance, they will settle for past
successes and thus be unable to respond to market conditions, thereby falling into a success trap.
On the other hand, if they are devoted to innovation only in the long term, they will fall into a failure
trap, jeopardizing corporate survival.

In this respect, corporate executives use a short-term profit-oriented management strategy rather
than pursuing growth [1]. A profit-oriented management strategy can increase corporate resilience
in a short-term recession. On the other hand, in a long-term recession, profitability is reduced due to
the continued decline of market demand. Accordingly, executives attempt to reduce costs, sell assets,
and downsize, ultimately reducing the firm size.

On the other hand, the growth-oriented corporate strategy focuses on innovation that can
increase the growth potential in the long term. Such a strategy is known to have a positive effect
not only on corporate profitability but also on the company’s survival in the long term. Although
maintaining a high profit without growth is very difficult, growth is a crucial means for future value
creation [2]. Additionally, the growth of the firm promotes the development and survival of not just
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the firm itself but also that of the national economy. Given the fact that the growth-oriented corporate
strategy expands employment and income, it has become the main focus of policy-makers.

The 1997 Asian financial crisis caused the macroeconomic downturn in East Asia, which had
an enormous impact on the construction industry of each country in that region. A number of
construction companies faced a liquidity crisis and bankruptcy [3]. Prior to the 1997 Asian financial
crisis, Korean construction companies focused on quantitative growth through debt and had grown
exponentially. However, after the 1997 crisis, the relatively low profitability became a problem despite
the so-called rapid growth. Consequentially, many construction companies went bankrupt on account
of external growth-driven management, low profitability, and high debt-to-equity ratios. The then
Korean government criticized the external growth strategy of the construction companies and
implemented a system that artificially limited the debt-to-equity ratio to below 200%. As a result,
external growth through debt was inhibited and helped the construction companies to recover from
the macroeconomic shock. Thus, the financial crisis taught the Korean construction companies about
the risk of external growth unaccompanied by profit, and to counteract the same, the companies
started introducing a profit-oriented management strategy.

Ten years after the 1997 crisis, the global financial crisis of 2008, which was triggered in the
United States, and the consecutive financial crises in European countries, put the market economy of
each country in a serial and continuous recession [4]. Korea was no exception. Korean construction
companies faced intense competition for winning a contract and/or lost money on account of the
declined value of real assets, low consumer confidence, and the housing market downturn. They were
exposed to a liquidity crisis resulting from reduced sales, falling margins, and depleting working
capitals. Eventually, a number of companies faced bankruptcy [5]. The 2008 global financial crisis
led to the collapse of large companies and a chain of bankruptcies among small- and medium-sized
subcontractors [6]. The number of small- and medium-sized companies (i.e., companies with less
than 300 people) comprise about 90% of the construction industry in Korea, while a mere handful of
construction companies are large-scale companies (i.e., those that employ more than 300 employees).
While large companies find it easier to survive in a long-term downturn, as they enjoy relatively
high bargaining power, financing ability, and research and development (R&D) capability, their
small- and medium-sized counterparts are vulnerable in all those respects. In other words, smaller
companies respond more sensitively to economic fluctuations, and thus, are more likely to favor a
profitability-oriented management strategy.

Consequently, the failure of Korean construction companies in today’s long-term economic
downturn can be attributed to insufficient learning from the past experience of the 1997 Asian financial
crisis. In other words, it can be likened to the success trap originating from the profitability-driven
management strategy, which explains why construction companies are unable to cope with the
long-term recession, as they tend to settle for present profits and avoid the uncertainty of growth.
Companies that survived the crisis are experiencing extremely low growth or have chosen to
“de-grow.” In such a situation, it is very difficult to make a normal investment for firm growth. This
is a very important issue at the national level since it causes a downturn in the industry and reduces
production as well as employment.

The construction industry typically responds very sensitively to the economic, demographic,
and political environment [7]. Accordingly, for the long-term survival of a firm, growth through
continuous innovation is very important. A profit-driven strategy in a relatively stable economic
environment can help generate free cash flow and lower the probability of bankruptcy [8–10].
In addition, it can improve the growth potential of a company as investment activities, including
the expansion of R&D and manufacturing facilities, foster high profitability. However, in a long-term
macro-economic downturn, it is difficult to use a profitability-focused strategy as a means to improve
business resilience. In such a context, the focus of the management strategy should switch from
profitability to growth. However, the very poor level of R&D investment awareness among Korean
construction companies is a considerable barrier (according to a report by the Ministry of Science,
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ICT & Future Planning (2013), the percentage of sales compared to the R&D cost is 0.95% for the
construction industry; this ratio is lower than the overall industry average of 2.83% and is the lowest
among industries). In the end, the relationship between profitability and growth can vary according
to the economic environment the company faces, and the effects of growth determinants tend to differ.
This implies that the management and growth pattern of a company may vary between relatively
stable and unstable economic periods.

Thus, the present study aims to identify a mechanism of growth stagnation by examining the
dynamic relationship between the growth and profitability of small- and medium-sized Korean
construction companies in a long-term economic downturn. The effect of past profitability on current
growth was empirically analyzed through the dynamic growth determination model, as was the effect
of past growth on the current profitability. Additionally, changes in companies’ management patterns
and growth determination patterns during a relatively stable economic time and during a long-term
recession were identified by dividing the sample period into two halves: before and after the global
financial crisis of 2008. The results of this study provide key implications for restoring growth in
small- and medium-sized construction companies experiencing long-term recession in Korea.

2. Literature Review

2.1. Firm’s Growth

Theoretical studies on the dynamics of firm growth and profitability are based on the theory of
the growth of the firm. This section reviews the previous literature on the theoretical and empirical
approaches to the firm growth theory.

The firm growth theory is based on the U-shaped long-term cost function defined by Viner [11].
Fixed costs are reduced in accordance with an increased production scale, while average costs are
reduced according to the U-shaped long-term cost function. Such a situation is referred to as
“economies of scale” in economics. Economies of scale often originate with fixed costs, which are
lowered per unit of production as design capacity increases. However, once the firm achieves a
certain design capacity, it experiences a period of “unchangeable scale”, which increases in proportion
to production depending on the increased scale. Moreover, when the firm’s size increases further,
“diseconomies of scale” occur due to an increase in management costs (including communication
costs) and bureaucratization; thus, the average cost increases accordingly. This cost curve suggests
that a small-sized firm has more opportunities for growth, whereas a large-sized firm is associated
with a lower possibility for growth due to diseconomies of scale.

The above theoretical approach was refuted by Gibrat [12]. According to Gibrat’s law of
proportionate effect (LPE), the firm growth rate and firm size are independent of each other, the
reason being that changes in the market demand and uncertain external factors have the same effect
on the growth of all companies. Some researchers supported the LPE hypothesis [13,14]. Later,
Mansfield [15], however, refuted the LPE hypothesis by arguing that there is a negative relationship
between firm size and growth rate, using an empirical study based on companies in the U.S. His
results can be attributed to smaller-sized companies pursuing fast growth to achieve the efficiency
enjoyed by larger companies in the early phase.

In addition to the aforementioned studies on firm size, Jovanovic [16] argued that growth
and survival rate may vary by firm size and history. Based on the profit maximization problem, he
analyzed firm survival using the learning model. He concluded that growth decreases in accordance
with the decreased learning efficiency after the firm’s entry into the market and argued that negative
relationships exist among firm size, age, and growth. Later, Evans [17] conducted a comprehensive
empirical analysis combining firm size and age into one model, and he reported that firm size and
age are negatively related with growth, thus rejecting the LPE hypothesis.

Some argue that in addition to firm size and age, financial constraints can inhibit the growth
of a company. Financial constraints are based on the pecking order theory proposed by Myers and
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Majluf [18]. This theory refers to the company’s preferences for internal financing, relatively lower
costs, and external financing. Generally, small- and medium-sized companies have greater financial
constraints compared to large companies because of the information imbalance that exists between
the companies and financial institutions. Accordingly, they have limited external financing despite
their growth potential [19]. Consequently, financial constraints have a negative effect on the growth
of a company. Lang et al. [20] and Oliveira and Fortunato [21] conducted representative empirical
studies in this regard. Lang et al. [20] conducted an empirical analysis on the relationship between
financial constraints (cash flow), debt-to-equity ratio, and firm growth, focusing on manufacturing
companies in the U.S. The result of the empirical analysis revealed that cash flow has a positive
effect on growth while debt-to-equity ratio has a negative effect. Oliveira and Fortunato [21] also
found that cash flow and growth are positively related with each other, and this effect is stronger for
small- and medium-sized companies that have relatively large liquidity constraints. Meanwhile,
Khurana et al. [22] concluded that the effect of financial constraints varies by the level of
country-specific financial market development. They claimed that companies’ financial constraints
increased in accordance with the rise in external financing costs, reflecting market imperfection and
the lack of investor protection.

Empirical studies on firm innovation and firm growth continue to be conducted. However, the
derived results on the relationship between innovation and growth are contradictory. This problem
can be attributed to the quantitative measurement of the qualitative variables of innovation and the
inherent uncertainty of innovation [23]. Common sense dictates that corporate R&D should have
a positive effect on firm growth. Several representative empirical studies, such as those conducted
by Roper [24] and Freel [25], have found R&D investment to have a positive effect on firm growth.
On the other hand, other empirical studies show that R&D investment has a negative effect on firm
growth [26,27]. Coad and Rao [23] found a negative relationship between R&D investment and
firm growth for a group of relatively large companies. However, they found no relationship for
average-sized firms. Furthermore, although innovation has a positive effect on the sales growth rate,
it may have either a positive or a negative effect on the growth rate of employment [28]. Studies on
the effects of productivity on firm growth, in general, do not show a significant relationship [26,29,30].

Empirical studies that target a variety of countries and industries have been rejecting the LPE
hypothesis, and there are arguments that firm growth is determined by individual characteristic
factors (e.g., firm size, age, performance, productivity, industrial sector-specific elements, and
macroeconomic elements) rather than the stochastic process [31].

The above-mentioned factors are used as the key determinants of firm growth. Determinants
relating to firm size, age, financial constraints, leverage, and innovation are usually used to explain
firm growth. The present study focuses on the dynamic relationship between firm growth and
profitability rather than an empirical analysis of the determinants for firm growth. Accordingly,
by adding the above-mentioned determinants to the empirical model, we can draw more robust
empirical results. The interpretation of the empirical results is accomplished alongside the testing
of hypotheses concerning the relationship between firm growth and profitability.

2.2. Relationship between Firm Growth and Profitability and Our Hypotheses

This section presents a review of the theoretical and empirical studies on the relationship
between firm growth and profitability. We also explain the expected signs of this relationship.

First, according to evolutionary economists, companies make an investment based on their
current financial performance rather than the present value of the expected future profits at an infinite
time, as they cannot accurately determine expected future profits. Some companies gain a competitive
advantage and high profitability by reducing production costs or by practicing efficient business
processes. On the other hand, companies that do neither, lose market share and are eliminated [32].
In other words, resources are redistributed, through selection pressure, among companies that have
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a high profitability, and companies performing poorly perish. According to this theory, current
corporate performance can be regarded as a source for future growth [33].

On the other hand, there is the argument, from the resource-based perspective, that firm growth
does not increase future profitability. Penrose [34] claimed that firm growth is achieved not because
of the characteristics of the company itself, but because of the “economy of growth” inherent in the
company’s growth process. Although “economy of growth” temporarily provides companies with
an incentive to grow, companies that have grown rapidly are burdened with high operating costs
compared to those that grow slowly. In this respect, Penrose argued that an inverse relationship
exists between current firm growth and future profitability [35].

Moreover, an argument similar to that of Penrose arose in the form of the managerial theory
proposed by Marris [36]. According to Marris, utility maximization by corporate executives
maximizes the company’s growth rate under the condition that satisfies a certain level of profit. There
is a quadratic relationship between firm profitability and the rate of increase in firm size. Since the
expansion of firm size and rising profits contradict each other, corporate executives select a preferred
position with regard to size expansion (reduction) and lowered (increased) profits. Meanwhile,
Marris assumed that firm growth is achieved exclusively through product diversification, and the
related empirical analysis indicated that product diversification that is not relevant to the core
product of the company reduces its profitability. Consequently, increasing the firm size can decrease
its profitability.

Empirical studies on the dynamic relationship between growth and profitability have been
based on Mueller [37], which in turn is founded on the Structure, Conduct, and Performance (SCP)
paradigm focusing on corporate growth theory and corporate performance. First, according to the
SCP paradigm, new candidates will be tempted to enter the industry when existing corporates
within the same industry produce excessive profits. Accordingly, competition within the industry
progressively increases and the profit of the existing corporates gradually decreases. That is, if there
is no entry barrier, new candidates will continue to flood the industry until no corporate makes a
sufficient profit, and when all corporates eventually face equal competition, the number of entrants
will decrease [38]. It also means that if such an adjustment process occurs slowly, a certain corporate
will continue to maintain excess profits. Consequently, the inefficiency in resource distribution within
the industry will continue. With this perspective, Mueller [37], in his empirical analysis, suggested
that the firm’s profitability can converge to a certain level because of market competition. Mueller
argued that market entry and exit are completely free, and accordingly, any excess profit will rapidly
disappear and converge to a long-term average.

If several firms suppress imitation from competing firms and establish entry barriers by
taking advantage of their respective rare tangible and intangible resources and capabilities, they will
generate excess returns and the difference from the average yield could be sustained indefinitely.
Note that, from the perspective of resource-based theory, a resource is defined as useable tangible and
intangible assets at the firm’s disposal, which may be used to devise and execute strategies. Capability
is defined as tangible and intangible assets that allow maximum utilization of resources even though
it cannot be used as an independent strategy. A corporate’s resources and capabilities are grossly
divided into financial resources, non-financial resources, human resources, and organizational
resources [39]. Valuable and rare resources become the driving force for innovating corporate
strategy. The corporation that has such resources can devise strategies that competing firms can
neither recognize nor pursue (as the latter lack these resources). Notably, the competing firms have
to accept cost disadvantages to acquire the resources mentioned above. Lippman and Rumelt [40]
called such resources “imperfectly imitable resources”. Here, persistent excess profits (Persistence of
Profits, POP) could act as a driver of business growth from the viewpoint of evolutionary economics,
as mentioned above. In the meantime, researchers sharing a viewpoint similar to that of POP have
discussed how efficiency may be sustained at the corporate level. Johnes and Johnes [41] relied on
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the resource-based theory and asserted that while the firm’s efficiency can be sustainable, it can be
affected by imperfect imitations.

Goddard et al. [42] were the first to conduct empirical research on the dynamic relationship
between firm’s growth and profitability. They conducted a thorough review of empirical studies
on corporate growth and those related to POP. Applying the panel data of banks in five European
countries to dynamic growth determination models, their research analyzed the relationships
between the growth rates of bank sizes and profit rates. Each model captures the effect of the previous
period’s profitability on current growth and the effect of the previous period’s growth on current
profitability. The results of the empirical analysis proved that the current profit rate acts as a positive
factor for the growth rate of a given corporate size in the next period, and the current growth rate for
a given corporate size has a statistically significant negative effect on the profit rate in the next period.
Accordingly, they concluded that the Penrose effect exists in the banking industry.

Coad [31] conducted an empirical analysis on the relationship between growth rate and
profitability based on a panel data of manufacturing companies in France. He claimed that although
the effect of current profitability on the growth rate of firm size in the next quarter was statistically
significant, its effect is small enough to convey that they are independent of each other. On the
contrary, he argued that current growth rate has a positive effect on the next quarter’s profit rate. This
results from the phenomenon of dynamic increasing returns, which occurs through a kind of learning,
in contrast to the aforementioned Penrose effect. The phenomenon of dynamic increasing returns
means that production costs are reduced in accordance with the individual company’s product
enhancement or improved production technology through experience. Thus, successful companies
gain more profits and prosper, leaving behind the rest of the companies [43].

Coad et al. [30] performed an empirical analysis on the relationship among employment growth,
sales growth, and profit growth, and growth rate of labor productivity, based on a panel data of
manufacturing companies in Italy. They found no relationship between growth in profits and future
firm growth; on the contrary, current employment growth was found to increase future growth in
sales and profits. Moreover, growth in sales was found to have a very close relationship with future
growth in profits. In general, there was a weak Penrose effect and a strong Kaldor–Verdoorn effect of
dynamic increasing returns.

In an empirical analysis using the panel data of publicly traded manufacturing companies in
Japan, Nakano and Kim [44] drew a result similar to that of Goddard et al. [42]. In other words, they
identified the Penrose effect, which means that the current rate of returns acts as a positive factor for
the future growth rate of firm size, while the current growth rate of firm size has a negative effect on
future rate of returns.

Jang and Park [45] conducted an empirical study on the relationship between growth and
profitability using a panel data of restaurants. Their findings showed that past profitability of
restaurants has a positive effect on current growth, and past growth has a negative effect on the
growth rate. This implies that although profits generate growth in the restaurant industry, growth
inhibits profitability. Consequently, Jang and Park argued that it is important for restaurateurs to
maintain an appropriate level of profits since profits can lead to growth.

Lee [46] conducted an empirical study on the relationship between growth and profitability
using a panel data of companies spanning various industries in Korea. They found that past firm
profitability has a negative effect on current growth, and past growth has a positive effect on future
profitability. The salient finding of this study is that the institutional environment of a country may
indirectly affect firm growth and profitability.

Table 1 illustrates a summary of the results of the above-mentioned empirical analyses. First, the
relationship between firm growth and profitability varies by country and industry, and there is no
generalized trend. Additionally, previous empirical studies usually applied an estimation method
called the system generalized method of moments (GMM) to the traditional model to determine
firm growth.
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Table 1. Previous studies on the relationship between firm growth and profitability.

Category

Sample Variable Effect of

Country Industry Period N Growth Profit Estimation
Methods

Profit on
Growth

Growth
on Profit

Goddard
et al. [42]

UK, France,
Germany,

Italy, Spain,
Bank 1992–1998 583 Log growth of

total assets Return on equity OLS, GMM
(VAR) + 0

Coad [31] France Manufacturing 1996–2004 8405
Log growth of

sales and
employees

Operating
surplus/Value

added

OLS, Fixed
Effect,

SYSTEM-GMM
0 +

Coad et al.
[30] Italy Manufacturing 1989–1997 22,000 Log growth of

sales, employee
Gross Operating

Surplus
OLS, LAD

(VAR) 0 +

Nakano and
Kim [44] Japan Manufacturing 1987–2007 1633 Log growth of

assets Return on assets System-GMM + -

Jang and
Park [45] US Restaurant 1978–2007 100 Growth rate of

Sales Return on Sales SYSTEM-GMM
(VAR) + -

Lee [46] South
Korea Various 1999–2008 606

Growth rate of
industry-adjusted
sales growth and

employee

Industry-adjusted
ratio of net

income to sales

Fixed Effect,
GMM, LAD

(GMM)
- +

The above table was revised/supplemented after it was extracted from the paper by Lee [46]. OLS refer to
ordinary least squares. LAD refers to least absolute deviation. 0 refers to insignificant (or very weak) effects,
which may be either positive or negative.

As mentioned in Section 1, construction companies in Korea focus solely on the
profitability-driven management strategy rather than growth. This implies an environment in
which past profitability inhibits current growth, thus providing the basis for the formation of a
negative relationship. On the other hand, past growth has a positive effect on current profits,
based on the effect of dynamic increasing returns. In other words, growing companies will have
accumulated experience of implementing construction projects and increasing productivity, and the
gap in competitiveness between companies will thus result in increased profitability. Accordingly,
the hypotheses of this study are as follows:

- Hypothesis 1: Past profitability of small- and medium-sized Korean construction companies will
have a negative effect on current growth.

- Hypothesis 2: Past growth of small- and medium-sized Korean construction companies will have
a positive effect on current profitability.

The hypotheses were verified against the results of the empirical analysis conducted in this study.
Additionally, we identified whether firm growth and profitability continued as before or whether
there were changes in the patterns of growth determinants before and after the global financial crisis
in 2008.

3. Data and Variables

3.1. Data

The construction contractors identified by the Korean Standard Industry Classification were
selected as the research subjects in this study. Companies that meet the following conditions
were selected as data samples: (1) companies subject to external audit by a government agency;
(2) small- and medium-sized companies with less than 300 employees; (3) companies that have been
filing financial statements for the last 15 years (T) (from 2000 to 2014); (4) companies that did not
experience impairment of capital (“impairment of capital” means that the total capital of the company
is in a zero or negative state; companies in such a state will face disadvantages in bidding qualification
evaluations for public or private construction projects, and they will ultimately be judged as incapable
of implementing consecutive construction project orders smoothly and generating related sales) and
change in business type from 2000 to 2014; and (5) companies for which all information required for
the calculation of growth determinants is present. The total number of companies that met all the
above conditions (N) is 263. The number of small-sized companies (with less than 50 employees) is
119, and the number of medium-sized companies (with more than 50 but less than 300 employees)
is 112. Consequently, these small- and medium-sized companies survived continuously from 2000 to
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2014, and a total of 3945 observed values constituted the panel data. The above data were divided into
three periods: the total period (2000–2014), the period prior to the 2008 global financial crisis (2000 to
2007), and the period after the 2008 global financial crisis (2008 to 2014). Financial data for the study
sample were extracted using the Korea Investors Service’s KISVALUE program and the Korea Listed
Companies Association’s TS2000 program.

3.2. Variables

This section describes the dependent and independent variables drawn from a review of previous
studies. The variables used herein are the key elements of this study and represent firm growth
and profitability.

First, according to the survey by Sutton [47], the indicators used to calculate the growth potential
of a company typically include total assets, employment, and sales. The growth variable tends to be
selectively used by researchers depending on their purpose of analysis. Particularly, studies on the
early phases of firm growth and firm profitability used total assets growth rate and sales growth
rate as proxy variables for growth [48,49]. These variables can identify firm growth from a financial
perspective, while total assets and sales respond sensitively to economic fluctuations [21]. Although
these variables are relatively less affected by economic fluctuations should employment growth occur,
they show limitations in capturing financial growth. Consequently, this study used the growth rate
of total assets (GRA), growth rate of employment (GRE), and growth rate of sales (GRS) in order
to comprehensively consider the linkage between the financial issues related to firm growth and
employment. Equations (1)–(3) depict the manner of calculation for each growth variable. Each
growth variable was also used as a control variable to construct a model for determining growth,
thus representing the continuity of growth. The past value of the variable is used as an independent
variable. More details can be found in Section 4.

GRAi, t “ Ln
`

Total Assetsi,t
˘

´ Ln
`

Total Assetsi,t´1
˘

(1)

GREi, t “ Ln
´

Employeesi,t

¯

´ Ln
´

Employeesi,t´1

¯

(2)

GRSi, t “ Ln
`

Total Salesi,t
˘

´ Ln
`

Total Salesi,t´1
˘

(3)

where i and t represent the company and time, respectively.
According to our review of the literature, corporate profitability can be measured by various

methods (return on sales (ROS), return on equity (ROE), and return on assets (ROA)). The present
study measures it in terms of return on assets (πi,t), the reason being that it fits the characteristics of
the construction industry and its management. First, compared to other industries, the construction
industry’s product is characterized by its large size, long production period, and high risk due to
uncertainties (climatic influences, natural disasters, and others) [7,50,51]. In addition, individual
construction projects are highly dependent on external financing because of very high intermediate
input costs for fundamental activities, such as acquiring land (small- and medium-sized construction
companies that have relatively low accessibility to capital markets have higher debt dependency).
Short-term debts are used to supply the working capital needed for operations over the long
production period, and payments are received from the client depending on the progress of the
construction project. Corporates running multiple construction projects simultaneously may undergo
a liquidity crisis due to lack of cash flow, and they may resort to securing short-term debts to
resolve such situations [5,52]. While ROA has the advantage of being able to discern how efficiently
assets were managed to create profits, ROE and ROS cannot capture the overall perspective of
corporate profitability.

Among the control variables of the model used for determining growth, firm size was measured
by natural log-substituted total assets, number of employees, and sales. Firm age was calculated
depending on the founding year and the number of years of measured data. Cash flow ratio, often
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used in previous studies, was used to measure the degree of a company’s financial constraints. A high
value indicated relatively smooth internal financing with low financial constraints. In the present
study, in addition to the financing constraints, the debt ratio of South Korean construction corporates
was utilized to detect external growth funded by excessive debts. In general, construction companies
receive payment after obtaining a work order for a project from a client and completing specific
project milestones, or they utilize a funding pattern such as project financing. Self-owned projects
with high profitability typically invest their own capital. Otherwise, the company generally borrows
capital. Previous studies used R&D investment efficiency (R&D costs/sales) or the number of patents
as a measure of firm innovation. However, as mentioned in Section 1, Korean construction companies
make very small investments in R&D, and none of the companies in our sample invested in R&D in
all periods. Accordingly, the variable was replaced by sales per employee and the ratio of sales cost to
represent labor efficiency and cost competitiveness, respectively. The equations used to calculate
the variables used in this study and the descriptive statistics are shown in Table 2. We referred
to the companies’ financial statements, and the financing variables used to construct the empirical
models were recorded in nominal currency units. We converted the financing variables using the
GDP deflator (2010 = 100%) to eliminate any nominal increase due to an increase in prices.

Table 2. Descriptive statistics (sample period: 2000 to 2014).

Variable Calculation Mean Standard
Deviation Minimum Maximum

GRAi, t “ Ln
`

Total Assetsi,t
˘

´ Ln
`

Total Assetsi,t´1
˘

0.098 0.258 ´0.728 0.888
GREi, t “ Ln

´

Employeesi,t

¯

´ Ln
´

Employeesi,t´1

¯

0.009 0.258 ´0.934 0.886
GRSi, t “ Ln

`

Total Salesi,t
˘

´ Ln
`

Total Salesi,t´1
˘

0.066 0.545 ´1.770 1.780
πi, t “ Net Incomei,t{Total Assetsi,t ˆ 100 3.973 9.867 ´57.971 25.682
SAi, t “ Ln

`

Total Assetsi,t
˘

24.106 1.118 21.677 27.716
SEi, t “ Ln

´

Employeesi,t

¯

3.860 0.834 1.609 7.286
SSi, t “ Ln

`

Total Salesi,t
˘

24.073 1.197 20.102 27.646
Agei, t “ Current Year´ Establishment Year 22.426 11.991 1.000 70.000

CASHi, t

“ pCash Flow form Operating Activitiesi,t
` Cash Flow form Investing Activitiesi,tq

{ Total Assetsi,t ˆ 100
0.448 16.921 ´48.050 61.302

LEVERi, t “ Total Liabilitiesi,t{Total Assetsi,t ˆ 100 44.341 23.675 6.415 133.833
EFFi, t “ LnpTotal Salesi,t{Employeesi,tq 20.212 0.833 17.671 22.453
COSTi, t “ Total Costi,t{Total Salesi,t ˆ 100 80.618 12.260 39.839 119.538

4. Empirical Analysis

The aim of this study is to identify the dynamic relationship between firm profitability and
growth. Accordingly, we used an empirical method devised by Goddard et al. [42], which has been
frequently used in the literature. The empirical model is divided into two basic models. The first
model identifies the relationship between past profitability and current growth. The second model
establishes the relationship between past growth and current profitability. These basic models are
categorized in three ways according to the dependent variables (GRA, GRE, and GRS). Our depiction
of the analyses periods (total period, period before the 2008 global financial crisis, and period after the
2008 global financial crisis) provides a total of 18 empirical models. The basic model that identifies
the relationship between past profitability and current growth is shown in Equation (4).

GRi, t “ α1, i ` β1,1GRi, t´1 ` β1,2πi, t´1 `

3
ÿ

j“1

β1,jχi,t´1 `

2
ÿ

k“1

β1,koi,t `Dt ` εi,t (4)

GRi, t is a variable of current corporate growth (GRA, GRE, and GRS), GRi, t´ 1 is the past firm
growth rate, πi, t´1 denotes past return on assets, χi,t´1 represents past control variables (age, cash
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flow ratio, and debt-to-asset ratio), and i,t represents the current control variables of companies (sales
per employee and ratio of sales cost). Dt is the year dummy variable that controls time effects, α1, i
is an error term that represents the firm characteristics that do not vary with time, εi,t is a pure error
term that changes by time and company, β1,1 is the regression coefficient indicating the persistence of
growth, β1,2 is the regression coefficient indicating the effect of past profitability on current growth
rate, and β1,j and β1,k are the regression coefficients of each control variable.

Equation (5) presents the basic model that identifies the relationship between past firm growth
and current profitability.

πi, t “ α2, i ` β21πi, t´1 ` β2,2GRi, t´1 `

3
ÿ

j“1

β2,jχi,t´1 `

2
ÿ

k“1

β2,koi,t ` dt ` µi,t (5)

πi, t is the variable denoting company i’s returns on assets at point t, πi, t´1 refers to past returns
on assets, GRi, t´1 denotes past firm growth rate (GRA, GRE, and GRS), χi,t´1 refers to past control
variables (age, cash flow ratio, and debt-to-asset ratio), and oi,t denotes the current control variables
of a company (sales per employee and ratio of sales cost). dt is the year dummy variable that
controls time effects, α2, i is an error term that represents the firm characteristics that do not vary
with time, and µi,t is the pure error term that changes by time and company β2,1 is the regression
coefficient indicating the persistence of growth, β2,2 is the regression coefficient indicating the effect
of past growth rate (GRA, GRE, and GRS) on current profitability, and β2,j and β2,k are the regression
coefficients of each control variable.

We tested the hypotheses by identifying the signs of β1,2 and β2,2 in Equations (4) and (5),
respectively. If the regression coefficient of past profitability pβ1,2q is negative, Hypothesis 1 (namely
that the past profitability of small- and medium-sized construction companies will have a negative
effect on current growth) was adopted. If the regression coefficient value of past growth pβ2,2q

is positive, Hypothesis 2 (namely that the past growth of small- and medium-sized construction
companies will have a positive effect on current profitability) was adopted. Either hypothesis was
adopted fully if there was consistency in the classification of the dependent variables for a given
analysis period. If not, either hypothesis was adopted partially.

An endogenous problem occurred in the dynamic panel model that used the past values of
dependent variables (GRi, t´ 1 in Equation (4) and πi, t´1 in Equation (5)) as explanatory variables.
The problem was caused by a reciprocal relationship between the error term indicating firm
characteristics that do not vary with time (α1, i, α2, i) and the variable explaining the disparities
among the dependent variables. Accordingly, the result estimated by the ordinary least squares
(OLS) method was biased, and the bias would not disappear even when the number of companies
was increased. As a result, the OLS estimate had a discrepancy. In order to solve this problem,
previous studies used the system GMM method. This method is a quantitative analysis technique,
which was developed by Blundell and Bond [53]. It can provide appropriate additional conditions
for identification by targeting the level equation of the dynamic panel model. Accordingly, the
system GMM technique provides more efficient estimates than methods that only consider the level
equation as identification conditions (i.e., the difference GMM method), as the former combines
moment conditions for the model in first differences with moment conditions for the model in levels.
To ensure that the system GMM estimate is consistent, we needed to verify the autocorrelation of the
error term, as presented by Arellano and Bond [54] (∆εi,t, ∆µi,t in this study) and to check whether
additional use of instrumental variables is appropriate. Regarding the test of autocorrelation of
the error term, a first-order autocorrelation is referred to as the AR (1) test, and the second-order
autocorrelation, the AR (2) test. We used the null hypothesis that there is no autocorrelation in
each order. The null hypothesis of first-order autocorrelation should be dismissed, while that of
second-order autocorrelation should be adopted. Furthermore, we verified whether the use of
instrumental variables is appropriate using Hansen’s over-identifying restrictions test, which showed
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that over-identification is appropriate for the null hypotheses. The results of the AR (1), AR (2), and
over-identifying restrictions tests were presented after estimating each empirical model.

5. Estimation Results

Prior to the empirical estimations, we analyzed the correlation among the variables
added to each model. The correlation results are shown in Table 3. The results indicate that the
correlation coefficients among the variables added to each model were less than 0.5, thus ruling out
multi-collinearity issues.

Table 3. Results of the Correlation Analysis.

Category GRAi, t GREi, t GRSi, t πi, t SAi, t´1 SEi, t´1 SSi, t´1 Agei, t´1 CASHi, t´1 LEVERi, t´1 EFFi, t

GRAi, t 1
GREi, t 0.243 a 1
GRSi, t 0.332 a 0.218 a 1
πi, t 0.375 a 0.186 a 0.278 a 1

SAi, t´1 ´0.188 a ´0.058 a ´0.047 a ´0.253 a 1
SEi, t´1 ´0.032 c ´0.102 a ´0.024 ´0.121 a 0.738 a 1
SSi, t´1 ´0.083 a ´0.021 ´0.171 a ´0.109 a 0.836 a 0.850 a 1

Agei, t´1 ´0.181 a ´0.084 a ´0.078 a ´0.226 a 0.430 a 0.420 a 0.384 a 1
CASHi, t´1 ´0.044 a ´0.007 ´0.131 a 0.079 a ´0.058 a ´0.036 b 0.021 0.024 1
LEVERi, t´1 ´0.226 a ´0.114 a 0.014 ´0.265 a 0.435 a 0.117 a 0.219 a 0.024 ´0.085 a 1

EFFi, t 0.030 c ´0.122 a 0.307 a 0.090 a 0.472 a 0.153 a 0.401 a 0.083 a 0.003 0.293 a 1
COSTi, t ´0.229 a ´0.100 a ´0.080 a ´0.409 a 0.192 a 0.214 a 0.277 a 0.284 a ´0.012 0.044 b 0.233 a

a, b, and c denote coefficient significance from zero at the 1%, 5%, and 10% levels, respectively. Size variables
are used in each model. Correlation coefficients in bold are significant at the 5% level.

The results of the estimation of the dynamic growth model, which tests Hypothesis 1, appear in
Table 4. Model 1-1 and Model 1-2, which refer to the growth rate of total assets and the employment
growth rate, respectively, passed the AR (1), AR (2), and the over-identifying restrictions tests and
were found to be consistent estimators. On the other hand, Model 1-3, which denotes the growth rate
of sales, was an inconsistent estimator in groups pertaining to the total period and was excluded from
the analysis. It failed the AR (2) test for the total sample period and the periods before and after the
2008 global financial crisis.

Table 4. Results of the dynamic panel growth model.

Category Model 1-1:πi, t´́́1 Ñ GRAi, t Model 1-2: πi, t´́́1 Ñ GREi, t Model 1-3: πi, t´́́1 Ñ GRSi,t
Total Before After Total Before After Total Before After

GRAi, t´1
0.064 b ´0.039 0.094 b

(0.032) (0.060) (0.040)

SAi, t´1
´0.063 a ´0.086 a ´0.060 a

(0.009) (0.015) (0.010)

GREi, t´1
´0.060 a ´0.073 b ´0.066 b

(0.021) (0.034) (0.032)

SEi, t´1
´0.105 a ´0.116 a ´0.103 a

(0.013) (0.016) (0.014)

GRSi, t´1
´0.047 a ´0.044c ´0.026
(0.017) (0.025) (0.021)

SSi, t´1
´0.395 a ´0.407 a ´0.400 a

(0.023) (0.024) (0.024)

πi, t´1
´0.004 a ´0.001 ´0.004 a 0.003 a 0.002 a 0.003 a ´0.008 a ´0.011 a ´0.007 a

(0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.002) (0.003) (0.002)

Agei, t´1
´0.002 a ´0.002 c ´0.002 a 0.000 0.000 0.000 0.004 b 0.005 a 0.005 b

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.002) (0.002)

CASHi, t´1
0.001 b 0.000 0.001 b ´0.000 0.000 ´0.000 ´0.002 a ´0.001 ´0.002 a

(0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.001)

LEVERi, t´1
´0.004 a ´0.003 a ´0.005 a ´0.000 0.000 ´0.000 ´0.004 a ´0.004 a ´0.005 a

(0.000) (0.001) (0.001) (0.000) (0.001) (0.000) (0.001) (0.001) (0.001)
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Table 4. Cont.

Category Model 1-1: πi, t´́́1 Ñ GRAi, t Model 1-2: πi, t´́́1 Ñ GREi, t Model 1-3: πi, t´́́1 Ñ GRSi,t
Total Before After Total Before After Total Before After

EFFi, t
0.087 a 0.105 a 0.078 a ´0.052 a ´0.067 a ´0.042 a 0.657 a 0.655 a 0.673 a

(0.011) (0.017) (0.013) (0.011) (0.016) (0.013) (0.032) (0.040) (0.032)

COSTi, t
´0.005 a ´0.005 a ´0.005 a 0.001 0.002 b 0.000 0.004 b 0.009 a 0.002
(0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.002) (0.003) (0.002)

Constant
0.481 c 0.625 0.587 c 1.332 a 1.671 a 1.217 a ´3.678 a ´3.782 a ´3.931 a

(0.247) (0.416) (0.301) (0.235) (0.344) (0.267) (0.601) (0.729) (0.646)
Year Dummy Y Y Y Y Y Y Y Y Y

n 2992 1379 1613 2992 1379 1613 2992 1379 1613
Wald χ2 502.212 a 149.459 a 319.973 a 166.183 a 108.381 a 106.325 a 897.959 a 654.560 a 738.474 a

(d.f.) (18) (11) (13) (19) (12) (13) (18) (11) (13)
AR (1) ´7.734 a ´5.489 a ´7.739 a ´8.847 a ´7.425 a ´6.935 a ´6.804 a ´5.749 a ´5.917 a

AR (2) ´0.303 ´0.229 ´0.857 0.411 1.211 ´0.473 ´4.250 a ´2.057 b ´2.585 a

Hansen Test 73.192 7.267 69.652 81.335 15.238 73.030 98.737 b 10.601 84.503 c

(d.f.) (76) (13) (67) (89) (19) (75) (76) (13) (67)
a, b, and c denote coefficient significance from zero at the 1%, 5%, and 10% levels, respectively. n refers to the
number of observations. d.f. denotes degree of freedom. Regression coefficients in bold are significant at the
5% level. Values in parentheses are standard errors.

The results for Model 1-1 show that the past return of assets pπi, t´1q has a significant negative
effect on growth pGRAi, tq. The effect of the coefficient was greater in the period after the crisis, which
can be interpreted as the stronger tendency of small- and medium-sized construction companies
to focus on profitability in a long-term recession. It can also be interpreted as a defensive posture
adopted by the construction companies. Such results are consistent with the findings of Lee [46].
Moreover, the variable indicating persistence of growth pGRAi, t´1q had a significant positive effect
in the total period and the period after the financial crisis, implying that companies that have grown
in the past continue to grow. This indicates that companies with higher profitability are likely to
grow in the long term (i.e., despite the recession). In Model 1-2, past returns on assets pπi, t´1q

was found to have a consistent and significant positive effect on the growth rate of employment
(GREi,t) during the total period. Thus, companies with higher profitability have a positive effect on
employment. This result differs from the results of Model 1-1 but agrees with the findings of previous
studies [42,44,45]. Furthermore, the variable indicating employment sustainability (GREi, t´1) was
shown to have a negative effect in all periods, and thus, the growth rate of employment was found
to be unsustainable. Consequently, although the past profitability of the small- and medium-sized
construction companies reduces current external corporate growth, it increases employment. Despite
the difference being very small, the effect of reducing external growth is slightly larger. Accordingly,
the presented Hypothesis 1 can be partially adopted. Additionally, past firm size (SAi, t´1, SEi, t´1)
had a consistent and significant negative effect on current growth. This result caused us to reject
Gibrat’s LPE hypothesis, which states that firm size and growth are independent of each other, and
thus, our findings in this regard are in agreement to those of existing research [15–17]. In other
words, smaller companies tend to grow rapidly. Firm age (Agei, t´1) was identified as having a
consistent negative effect in Model 1-1 only (except for the period before the financial crisis). This
result is in agreement with those of the existing studies and indicates that younger companies have
a higher growth rate. In Model 1-1, the variable indicating financial constraints (CASHi, t´1) had a
significant positive effect in the total period and the period after the financial crisis. This implies
that higher cash flow is associated with sustainable firm growth in long-term recessions although
the size of the estimated coefficient is not large. In other words, resilient firm growth is related to
financial constraints. Although the variable representing labor efficiency (EFFi, t) is significant in
both Models 1-1 and 1-2, it has different signs (strongly positive in Model 1-1 and strongly negative
in Model 1-2). Although higher past labor efficiency becomes a base for external growth, it decreases
the employment growth rate. Thus, this result reflects the phenomenon of job loss due to improved
firm productivity, which in turn, reflects the employment practice at the small- and medium-sized
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construction companies in Korea. The cost competitiveness variable (COSTi, t) has a significant
negative effect in Model 1-1, which is natural in that companies with lower cost competitiveness
have a negative effect on growth. On the other hand, in Model 1-2, the same variable has a significant
positive effect in the period before the crisis. This reflects a tendency to offset a shortfall due to
relatively low cost competitiveness by adding personnel. However, additional research is needed in
this regard.

The results of the model used to determine dynamic profits and test Hypothesis 2 are shown in
Table 5. The estimated model passed the AR (1), AR (2), and over-identifying restrictions tests and
was a consistent estimator.

Table 5. Results of the dynamic panel profitability model.

Category Model (2-1): GRAi, t´1 Ñ πi, t Model (2-2): GREi, t´1 Ñ πi, t Model (2-3): GRAi, t´1 Ñ πi, t
Total Before After Total Before After Total Before After

πi, t´1
0.053 0.079c 0.052 0.082 b 0.101 b 0.072 0.086 b 0.118 b 0.085c

(0.036) (0.043) (0.043) (0.038) (0.040) (0.045) (0.041) (0.052) (0.048)

GRAi, t´1
1.561 b 1.980 a 1.226
(0.662) (0.697) (0.997)

SAi, t´1
´2.868 a ´2.817 a ´2.974 a

(0.388) (0.434) (0.499)

GREi, t´1
1.032 c 0.121 1.975 b

(0.552) (0.505) (0.897)

SEi, t´1
0.246 0.301 0.342

(0.329) (0.370) (0.410)

GRSi, t´1
0.152 0.072 0.146

(0.366) (0.424) (0.472)

SSi, t´1
´0.702 a ´0.956 a ´0.568 c

(0.260) (0.369) (0.328)

Agei, t´1
0.028 0.042c 0.028 ´0.037 ´0.062 a ´0.023 ´0.020 ´0.025 ´0.010

(0.021) (0.023) (0.029) (0.025) (0.023) (0.032) (0.025) (0.024) (0.033)

CASHi, t´1
0.008 0.007 0.013 0.006 0.003 0.007 0.009 0.002 0.011

(0.010) (0.010) (0.013) (0.010) (0.010) (0.014) (0.011) (0.010) (0.015)

LEVERi, t´1
´0.052 a ´0.034 b ´0.047 a ´0.083 a ´0.071 a ´0.080 a ´0.083 a ´0.068 a ´0.078 a

(0.016) (0.020) (0.018) (0.013) (0.016) (0.016) (0.015) (0.020) (0.017)

EFFi, t
5.344 a 4.957 a 5.515 a 4.186 a 3.580 a 4.459 a 4.532 a 4.053 a 4.622 a

(0.431) (0.496) (0.533) (0.371) (0.367) (0.482) (0.403) (0.421) (0.542)

COSTi, t
´0.402 a ´0.380 a ´0.380 a ´0.375 a ´0.319 a ´0.396 a ´0.372 a ´0.319 a ´0.369 a

(0.042) (0.064) (0.037) (0.042) (0.052) (0.039) (0.046) (0.063) (0.047)

Constant
´1.724 2.086 ´4.080 ´47.334 a ´40.263 a ´51.971 a ´36.074 a ´25.325 b ´42.840 a

(8.795) (10.217) (11.553) (7.291) (7.534) (8.594) (8.516) (9.937) (10.746)
Year Dummy Y Y Y Y Y Y Y Y Y

n 2992 1379 1613 2992 1379 1613 2992 1379 1613
Wald χ2 490.062 a 231.213 a 327.011 a 436.333 a 298.772 a 279.197 a 427.555 a 251.053 a 281.078 a

(d.f.) (18) (11) (13) (19) (12) (13) (18) (11) (13)
AR (1) ´5.397 a ´2.588 a ´4.935 a ´5.636 a ´3.318 a ´4.989 a ´5.363 a ´2.568 a ´4.889 a

AR (2) 0.888 ´1.433 1.613 0.630 ´1.570 1.742 c 1.033 ´1.354 1.770c

Hansen Test 80.223 21.425 70.576 87.221 22.005 74.793 86.590 21.494 76.108
(d.f.) (88) (18) (75) (89) (19) (75) (88) (18) (75)

a, b, and c denote coefficient significance from zero at the 1%, 5%, and 10% levels, respectively. n refers to the
number of observations. d.f. denotes the degree of freedom. Regression coefficients in bold are significant at
the 5% level. Values in parentheses are standard errors.

We used the regression coefficients of the variables describing past firm growth
(GRAi, t´1, GREi, t´ 1, GRSi, t´1) to test Hypothesis 2. First, past firm growth (GRAi, t´1) has a
significant positive effect on current profitability in the total period and the period before the crisis in
Model 2-1. In addition, Model 2-2 also shows a significant positive relationship between past growth
potential (GREi, t´1) during the period after the global financial crisis and current profitability. This
empirical result, which is rarely found in previous studies, could be explained by the phenomenon
of dynamic increasing returns. In other words, companies reduce production costs and improve
productivity based on the experience gained through high growth. Thus, they increase the gap
between themselves and their competitors and boost their profitability. This result can be also be
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interpreted in that when the economic situation is relatively stable, aggressive growth strategy has
a positive effect on firm profitability. These results follow a concept contrary to the Penrose effect,
which states that future profitability decreases with high operating costs resulting from rapid firm
growth. These findings are in agreement with those of Coad [31] and Coad et al. [30], and the
coefficients have the same sign as those in the study conducted by Lee [46].

The variable representing persistence of corporate profits (πi, t´ 1) has a partial negative effect in
Models 2-2 and 2-3. Particularly, during the period before the crisis, past profitability has a positive
effect on current profitability. This implies that it is possible to sustain excessive corporate profits.
Companies that have relatively high profitability are likely to have a differentiated strategy compared
to other companies. Therefore, they continue with their tried and tested operations and rely on their
exclusive market position to generate sustainable profits. On the other hand, in the period after the
crisis, the regression coefficients of both Models 2-2 and 2-3 lost statistical significance. The difference
in competitiveness among companies may have shrunk because of the reduced profitability caused by
the economic downturn and the market’s transformation into an intensely competitive environment.

Past firm size and current profitability show a significant negative relationship in Models 2-1
and 2-3. This implies that larger firm size is associated with decreasing profitability. In Model 2-2,
past firm age and current profitability have a negative effect only in the period before the financial
crisis. Past financial constraints are found to be independent of current profitability. On the other
hand, past leverage ratio has a strong negative effect in Models 2-1, 2-2, and 2-3. This indicates that
the high past debt-to-equity ratio of a company increases financial costs and thus acts as an element
inhibiting profitability. In addition, past labor efficiency has a strong positive effect in all models. This
can be interpreted as a natural result in that increasing efficiency generates profits. Similarly, the cost
competitiveness variable has a strong negative effect in all models.
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Figure 1. (a) The relationship between past profitability and current growth and (b) the relationship
between past growth and current profitability. GFC stands for global financial crisis. GRA, GRE,
and GRS stand for growth rate of total assets, growth rate of employment, and growth rate of
sales, respectively.

Comparing the results of the empirical analyses and the aforementioned hypotheses indicates
that Hypothesis 1 can partially explain only the growth rate of total assets in the total period and
the period after the financial crisis. Hypothesis 2 can partially explain the total asset growth rates
of the total period and the period before the crisis, as well as the growth rate of the number of
employees in the post-crisis period (see Figure 1 for a diagrammatic illustration of the results of the
hypotheses testing).

6. Conclusions

The present study was conducted to verify that the negative effect of the profitability-driven
management strategy of Korean construction companies reduces growth and resilience. We selected a
total of 263 small- and medium-sized Korean construction companies as the sample for our empirical
analysis and constructed a panel data set spanning 15 years (2000 to 2014). The key objective of the
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study was to identify a dynamic relationship between firm growth and profitability. Particularly, by
using all the relevant growth variables (growth rate of total assets (GRA), growth rate of employment
(GRE), and growth rate of sales (GRS)), our study extended the interpretation of firm growth from
a merely financial perspective to employment. Moreover, it identified corporate behavioral patterns
followed by the companies in a relatively stable period as well as during a long-term recession, which
was classified by the period following the 2008 global financial crisis.

The results of our empirical analyses can be largely divided into two parts. First, Korean
construction companies have been using a profit-oriented management strategy on account of
repetitive macroeconomic shocks and institutional adjustments, thus inhibiting firm growth. This
implies that the executives of small- and medium-sized construction companies settle for short-term
profitability and have a strong tendency to avoid investing in growth. Such a management strategy
can be effective in periods of short-term economic downturn. However, with a continuing recession,
corporate survival is at stake, and it is difficult to expect sustained profitability. In order to overcome
this, companies need to make a gradual change in the profitability-driven management paradigm.
In particular, low or nil investment in R&D, which has become entrenched in the South Korean
construction industry (particularly among SMEs), and passive investment by these companies are
factors that reduce their growth potential. On the contrary, a long-term recession can be considered as
an opportunity to improve corporate potential growth. Accordingly, the government should promote
R&D by (1) developing generic policies that alleviate the cost burden associated with the activity and
(2) taking initiatives targeting small- and medium-sized construction businesses whose access to and
ability in R&D are relatively limited.

Second, past growth can lead to increased current profitability. This phenomenon is akin to
dynamic increasing returns and is a concept contrary to the Penrose effect. The notion of dynamic
increasing returns states that reduced production costs and improved productivity are based on
the experience gained through rapid growth, which helps the company boost its profitability by
increasing the gap between itself and its competitors. Moreover, an aggressive growth strategy can
have a very positive effect on firm profitability when the economic situation is relatively stable. It is
possible to inhibit administrative inefficiencies by diversifying the business beyond core business
areas and increasing productivity and labor efficiency by allowing employees to experience a variety
of projects. Consequently, it is desirable to follow both strategies depending on market conditions
rather than adhering to the traditionally accepted path of achieving growth and profitability.
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