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Abstract:



This study investigated empirically whether multinational business diversification by Korean construction firms contributes to their financial sustainability using the vector error correction model. In this study, the current ratio and the debt ratio were used as proxy variables for financial sustainability. International construction orders and domestic construction orders were used as proxy variables for multinational business diversification for the analysis. Of the models used for analysis in this study, Model A used the current ratio and international and domestic construction orders, and Model B used the debt ratio and international and domestic construction orders. The time-series data utilized consisted of the quarterly data from Q1 of 2001 to Q4 of 2015. The results of the analysis imply that an increase in international construction orders undermines the financial viability of construction firms because of a decrease in the current ratio and an increase in the debt ratio. The results also show that the scrutinized analysis of profitability was insufficient because overseas project orders were not pursued based on a long-term business strategy but on short-term turnover. Therefore, Korean construction firms should recognize the overseas construction market as an independent market, not an alternative to the domestic market, and establish a long-term business strategy to enter overseas markets effectively to secure financial sustainability.
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1. Introduction


Construction firms engage in complicated relations with various stakeholders such as investors, clients, and various types of contractors. These relations can be significantly influenced by external environment factors, for example, macroeconomics and policy change. Hence, construction firms should be flexible in responding to a rapidly changing market environment [1]. The performance of firms typically depends on their use of management resources and the sectors in which they develop their core competencies. Thus, firms can be sustainable in a rapidly changing market environment. Accordingly, firms establish a diversification strategy to minimize risk and maximize firm performance [2]. There are different types of diversification such as related, unrelated, project type, and regional and different outcomes of performance are obtained depending on the diversification [3,4,5].



Many global construction firms have promoted regional diversification through expansion into overseas construction with technical dominance. Expansion to an overwhelming scale overseas market is an advanced diversification strategy to maintain sustainable corporate management and secure various profit sources [6,7]. Korean construction firms also attempt to diversify project types as well as enter overseas construction markets. In other words, Korean construction firms have been searching for stable profit creation schemes through domestic construction and overseas construction. Various research has addressed overseas construction company expansion from regional diversification in domestic and overseas markets [8,9,10]. This construction company’s business strategy is based on an assumption that business expansion into overseas markets contributes to economic growth. However, the previous study mentioned that this assumption may not be significant [11].



As such, there are two implications to diversification: cost and profit. Diversification may contribute to the growth of corporate value by dispersing corporate risks while a negative impact on the corporate management effectiveness may occur due to inefficient investment of the firm’s resources in areas unrelated to the main business. This perspective implies that expansion to overseas construction, for which there are various risks, from the domestic market with a good business environment can create advantages and disadvantages for construction firms.



Therefore, recognition of the relation between domestic-overseas markets’ mutual connectivity, expansion scale change, and the financial sustainability of construction firms has implications for the measurement of the effectiveness of Korean construction firms’ diversification strategy.



In this context, we confirm the impact of Korean construction firms’ domestic and overseas regional diversification on their financial sustainability by analyzing the dynamics between Korean construction firms’ domestic and overseas construction order changes and the current ratio and/or the debt ratio using the vector error correction (VEC) model.




2. Background


2.1. Change Trends in Domestic and Overseas Construction Orders of Korean Construction Firms


The Korean construction market was seriously depressed when Korea was hit by the IMF crisis in 1998. However, the market was reactivated by the Korean government’s active market policy and demand-supply imbalance in the 2000s. Although the global financial crisis in 2008 hit the Korean construction market again and drove the economy into a severe recession, the market has gradually recovered with the influence of policy.



Figure 1 shows the domestic construction orders of Korean construction firms, which increased from approximately 60,152 million USD in 2000 to 102,447 million USD in 2003. Although this amount decreased again in 2004, domestic construction orders gradually increased and reached 127,912 million USD in 2007. Thus, domestic construction orders of Korean construction firms increased before the global financial crisis in 2008. If we examine overseas construction orders of Korean construction firms for the same period, the orders fluctuated widely from 5433 million USD in 2000 to 3677 million USD in 2003. However, orders continuously increased after they reached 7498 million USD in 2004 and recorded 39,788 million USD in 2007 before the global financial crisis. Therefore, Korean construction firms expanded actively in the domestic and overseas markets beginning in 2004 and before the global financial crisis.


Figure 1. Change trends in domestic and overseas construction orders of Korean construction firms.
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However, after the global financial crisis, specific factors have been observed concerning the changes between domestic and overseas construction orders of Korean construction firms. After the domestic construction orders reached 120,085 million USD in 2008, orders gradually decreased to 91,307 million USD in 2013. In contrast, during the same period, overseas construction orders increased from 47,640 million USD in 2008 to 65,212 million USD in 2013, which was relatively satisfactory. Construction orders for Korean firms showed an increasing tendency despite the effects of the global financial crisis worldwide, which caused overall shrinkage in the overseas construction market.



This study aims to empirically analyze the influence of Korean construction firms’ regional diversification characteristics on management performance, particularly with respect to the financial sustainability of firms.




2.2. Literature Review


Korean construction firms enter the overseas construction market to diversify and maintain stable management. A diversification strategy is designed to achieve sustainable firm performance in the various markets and industries. Considerable research has been conducted on the relationship between business diversification and firms’ management performance. However, studies have shown conflicting results on the effect of diversification on firms’ performance.



Previous studies have noted a positive influence from diversification on firm performance because of resource management efficiency, enhancement of self-financing capability, and firms’ financial risk reduction effect. Rumelt (1974) showed that, in the research conducted on Fortune 500 companies between 1949 and 1974, related diversification was a superior strategy in terms of profitability than unrelated diversification [12]. Palepu (1985) discovered a similar result in research on US food companies. Additionally, several studies confirmed the effectiveness of business diversification strategy according to resource management efficiency [13]. Studies targeted the different countries, that is, Lecraw (1984) for Canada [14], Itami (1982) for Japan [15], and Buhner (1987) for Germany [16]. The results of these studies implied that related diversification has a positive effect on firm performance because the firm’s technology and resources are applied to the related market. Khanna et al. (2000), in an empirical analysis targeting emerging markets, noticed that the influence of business diversification on firm performance showed stronger positive aspects than negative aspects [17].



In contrast, the existing studies that address the contradictory aspects have noted that business diversification has a negative impact on firm management performance due to overinvestment, a cross-subsidization effect, and the occurrence of asymmetric information cost. Lang et al. (1994) insisted, from their analysis of companies with assets of over 100 million USD from 1978 to 1990 on the relationship between the rate of diversification and firm performance, that the performance of diversified firms is inferior to the performance of specialized firms. The authors noticed that enhancing self-financing capability through business diversification causes over investment and a negative impact on a firm’s performance [18]. Berger et al. (1995) analyzed the influence of firm diversification on the performance of companies for which total sales exceeded 20 million USD for six years, 1986 to 1991. The result showed that diversified companies suffered a value loss of, on average, 13%–15%. The authors insisted that cross-subsidization among business sectors was the cause, and the sectors with satisfactory investment performance supported the sectors with poor performance [19]. Comment et al. (1995) investigated 2000 companies listed on the NYSE and ASE for three years, 1987 to 1989, to identify the relationship between corporate focus and stock returns. The results revealed that the company group with intensified corporate focus had a higher rate of earnings while a weak corporate focus showed the lowest earnings rates [20]. Lins et al. (1999) examined whether the companies’ value loss occurred as a result of diversification in countries other than the US. The result showed that the decline in corporate value due to diversification was significant in Japan and the UK [21].



Diversification has also been adopted by construction firms. The studies related to diversification for the construction sector can be classified into diversification strategy and performance measurement studies. The research on diversification strategy in the construction sector mainly investigates the growth fundamentals in construction companies for one of the various strategies. Cheah (2002) investigated the diversification strategy of 21 construction firms that conduct business in overseas construction markets according to the market segmentation matrix. The market segmentation matrix suggested in this study categorized the diversification patterns of construction forms into (1) project type diversification (for example, residence construction, commercial construction, and industrial facility); (2) regional diversification (for example, domestic and overseas); and (3) service diversification (for example, validity verification, planning, design, and construction) [22]. Yee et al. (2006) [23] analyzed the globalization, diversification, and financial strategy of construction firms on 61 E&C companies in Korea, Japan, Europe, and the US. The results found that globalized firms show characteristics of a high current ratio and low leverage while diversified firms show a low current ratio and high leverage. Yee et al. (2006) [7] studied the relationships among companies’ scale, profitability, and diversification strategy for the same companies examined by Yee et al. (2006) [23]. The authors concluded that small-scale companies show a tendency to concentrate, and when the scale and resources of a company grow to a certain degree, the company expands to new market sectors.



The diversification performance measurement studies for the construction industry focused on the verification of diversification performance by measuring the rate of diversification and quantitatively analyzing the relationship with management performance. Choi et al. (2005) [24] investigated diversification and profitability of 59 contractors and 49 non-contractors—including, for example, material suppliers, construction engineers, and environmental firms—in the US based on 12 years of data. In this study, they divided the firms into two groups, specialized firms and diversified firms, and analyzed the difference between the two groups but found no significant difference between the firms in terms of either a high or low level of diversification. Kim et al. (2012) [25] examined the diversification performance of 400 construction companies and 500 construction design firms in the US between 1994 and 2009. This study executed four correlation analyses; diversification and corporate scale, diversification and corporate growth, diversification and stability, and corporate growth and scale. The results showed that large-scale companies were more diversified than small-scale companies; however, diversification was not related to the corporate growth rate. Additionally, corporate performances of diversified construction companies and design firms were more stable than the standard deviation of the companies that were the objects of study. This study concluded that construction companies might grow with specialization followed by diversification for stability and survival. Panagiotidis et al. (2016) examined the Greek market in their study of the potential interdependencies between the housing price index and various macroeconomic determinants utilizing a VECM framework. This study found that housing market fluctuations had a considerable influence on the whole construction market, concluding that when the housing market is depressed, the financial sustainability of the construction company is vulnerable [26].



In this study, we verify the performance of multinational business diversification—which has characteristically appeared in Korea—in terms of the corporate sustainability based on the business diversification studies. A number of studies on the overseas expansion of construction companies have been reported in the literature. For example, Han et al. (2004) looked at how financial portfolio risk management can be implemented for both individual and corporate international projects in order to integrate their risk hierarchies, recommending the use of a multicriterion decision-making method to maximize total value [27]. Gunhan et al. (2005) developed a decision-making model for construction firms intending to expand their business internationally [28], while Jung et al. (2012) [29] suggested several sustainable construction strategies for international construction companies that function well under changing market conditions. In particular, they found that regional diversification is a useful strategy for overcoming prolonged recessionary periods, and localization is also helpful, particularly during the subsequent post-recession boom. Jung et al. (2012) [30] suggested the use of a country portfolio model to manage such market uncertainties, proposing a quantitative diversification strategy to optimize country portfolio solutions based on four critical country-level objectives.



The mentioned papers typically recognize multinational business diversification from construction firms’ overseas expansion as an important strategy. However, the majority of study has been on the search for risk management measures, because the uncertainty of overseas expansion was comparably larger than the uncertainty associated with a domestic construction business. Therefore, these studies should differentiate between the influence of a construction firm business portfolio and the influence of overseas construction business as well as domestic business on the management performance of construction firms. In this study, we confirm the impact of multinational business diversification on the financial sustainability of construction firms, focusing particularly on the stability and continuity of Korean construction companies.





3. Research Methodology


The empirical analysis was conducted according to the vector error correction (VEC) model, which is a type of VAR model. Unlike other general structural models, a vector auto-regression (VAR) model is a multi-variable time-series model that is composed of correlations between variables and time lag correlations in a state of excluding prior economic theory [31]. A VAR model can use, without losing generality, practically effective information because it does not impose the use of a particular economic theory on the structural relationships between the model’s variables, so in addition to being dynamic, a VAR model exerts mutual influences on variables in order to analyze sets of time-series data [32].



A VAR model consists of linear regression equations, with each equation taking the currently observed values of each of the variables as the dependent variables and then assigns previously observed values of the other variables and the individual equations as explanatory variables. If p denotes the time lag for the macroeconomic variables of the vector (N × 1), Yt, can then be expressed as follows [33].


Xt=B(L)Xt+ et= ∑k=1∞BkXt−k+ et= ∑k=1lBkXt−k+ et (if the number of time lags is limited to l)



(1)




where Yt denotes macroeconomic variables of vector, N × 1, αt denotes a coefficient matrix, et denotes the stochastic error term, and L denotes the lag operator, L1Yt = Yt − 1, L2Yt = Yt − 1, ∙∙∙, A(L) = A1L1+ A2L2+ A3L3+ … [33].



The analytical results obtained are influenced by both the order of the variables and the lag length of the model [34], so for this study a unit root test was applied to confirm the variables’ stability. A Granger causality test was utilized to determine the order of the variables and the appropriate time lag calculated based on SIC by conducting a time lag test.



In the event of the time series data being unstable, it is necessary to differentiate the level variables before utilizing them for the analysis in order to avoid losing their unique information. If there is a long-term linear relation among them, i.e., cointegration, the VEC model can be used instead to perform the analysis [35]. The VEC model is a limited form of the VAR model when cointegration is available; therefore, this is a dynamic model in which the cointegration relation among time series is considered along with other short-term dynamic relationships [33].
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(2)




where β is a (n × r) vector that denotes cointegration relation. β’Xt - p, which is a linear combination of r, denotes disequilibrium error in the t-p point and influences {Xt} in the next time point, t, by coefficient α. Therefore, the (n × r) coefficient matrix, α, is called the error modification coefficient [33].



In this study, the cointegration test was performed, and the VEC model was applied because the result confirmed the existence of cointegration.



Because several studies have investigated the dynamic relations among the variables of the construction sector using the VEC model [36,37,38], which has been used in this study, this study investigated the impact of multinational business diversification on the financial sustainability of Korean construction firms using the VEC model.




4. Empirical Analysis


4.1. Variables and Data Collection


Table 1 shows a list of variables and Figure 2 shows trends of variables’ fluctuation in this study. There are various indexes—for example, profitability, stability, and growth potential—which represent firm management performance. To secure financial sustainability, it is important that companies avoid financial distress by coping with various business risks. Accordingly, in this study, the stability index, particularly the current ratio and the debt ratio, were selected as proxy variables for the financial sustainability of firms. The debt ratio was used to evaluate the dependence on outside capital while the current ratio was used as an index to measure the ability to repay short-term debt. Therefore, both indexes evaluate the financial soundness of firms. The debt ratio and current ratio can be calculated by the following equation.
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(3)
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(4)






Figure 2. Graphs of variables. (a) CR (Current ratio); (b) DR (Dept ratio); (c) DCO (Domestic construction orders); (d) ICO (Overseas construction orders).
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Table 1. Variables and descriptions.







	
Variables

	
Descriptions

	
Period

	
Frequency






	
CR

	
Current ratio

	
2001:01–2015:04

	
Quarterly




	
DR

	
Debt ratio

	
2001:01–2015:04

	
Quarterly




	
DCO

	
Domestic construction orders

	
2001:01–2015:04

	
Quarterly




	
ICO

	
Overseas construction orders

	
2001:01–2015:04

	
Quarterly










The current ratio and debt ratio were calculated using financial statements of 25 construction companies out of 100 companies ranked during an assessment system for construction ability in 2005. The companies have overseas construction experience for which the financial data are easily obtained. The current ratio and debt ratio of sample construction firms were calculated by averaging each firm’s current assets, current debts, total debts, and total equities. These data were obtained from the Data Analysis, Retrieval, and Transfer System (DART) of Financial Supervisory Service of Korea. Overseas and domestic construction orders were applied as variables that substituted for multinational business diversification. The data for these overseas and domestic construction orders were calculated using the total sales of 25 samples of construction firms as stated above.



The analytical variables using the data of the higher-ranked 25 construction firms can be representative of general Korean construction companies for our analysis on the relations between multinational business diversification and financial sustainability because these companies ranked higher in the assessment system for construction ability. These companies also occupy a large proportion of total orders because of the actual project contract system in Korea, although there are many construction companies in Korea. The time series data of analytical variables are quarterly data between 2001 and 2015.



The models used for analysis in this study were Model A and Model B, where Model A used the current ratio and international and domestic construction orders, and Model B used the debt ratio and international and domestic construction orders in the analysis. A basic test of variables was performed to build the VEC model. Based on this test result, VEC models were built for each model followed by the empirical analysis.




4.2. Empirical Procedure


Stationary series data should be secured when performing series analyses, because if non-stationary serial data are used, spurious regression phenomena can occur where no such correlations exist even though the variables seem to be highly correlated [39]. It is necessary to confirm the existence of unit roots in the serial data to test the stationarity of series data, and the serial data are non-stationary if there is a unit root. Here, a representative unit root test known as the augmented Dickey-Fuller (ADF) test was applied to test the stationarity of the serial data. The results of this test are shown in Table 2. Most of the statistical values obtained for DF-t were larger than the significance levels of 1%, 5%, and 10% for both models A and B for the case of level variables. Therefore, the null hypothesis that the unit root exists cannot be rejected. However, the results of applying the unit root test for the first difference to the level variables of both models A and B lead to the rejection of the null hypothesis—that the unit root exists at the 1%, 5%, and 10% significance levels. This implies that the first difference variables are stationary.



Table 2. Tests for unit roots (augmented Dickey-Fuller tests).







	
Model

	
Variables

	
Level

	
First Differencing




	
t-Statistic

	
p-Value

	
t-Statistic

	
p-Value






	
Model A

	
CR

	
−1.873889

	
0.6552

	
−12.11031

	
0.0000




	
DCO

	
−0.630938

	
0.9731

	
−8.125768

	
0.0000




	
ICO

	
−2.844468

	
0.1880

	
−9.222869

	
0.0000




	
Model B

	
DR

	
−2.361163

	
0.3952

	
−4.891141

	
0.0011




	
DCO

	
−0.630938

	
0.9731

	
−8.125768

	
0.0000




	
ICO

	
−2.844468

	
0.1880

	
−9.222869

	
0.0000








Notes: The number of lags is selected using the Schwarz information criterion with pmax = 10.








The spurious regression phenomenon occurs when the conventional regression analysis is applied to the variables that were non-stationary time series data according to the unit root test results. Therefore, it is statistically meaningless to analyze the correlations between non-stationary time series using the simple regression analysis. However, although these time series have been shown to be non-stationary, the results of conventional regression analyses may be significant if there is a cointegration relationship between them. If there is cointegration, the VEC model should be applied to perform the analysis [40].



The proper time lag test was first performed to execute the cointegration test. The proper time lag should be tested to secure the reliability of the research according to information theory because the error occurs when the time lag length is randomly set up in the VAR model. Two methods—Akaike information criteria (AIC) and Schwarz information criteria (SIC)—can be used to determine the time lag, p, in the VAR(p) model; the point being minimized according to each standard would be identified as the proper time lag. The proper time lag derived from these methods has high explanatory power when a new variable is introduced; however, simultaneously, the degree of freedom might be decreased because of the expansion in model size. Accordingly, a smaller time lag would be selected to secure brevity of the model [41]. Table 3 shows that we tested the proper time lag according to the SIC standard and identified the proper time lag, ‘time lag 2’ for model A and ‘time lag 1’ for model B.



Table 3. Lag specification results.







	
Lag

	
Model A

	
Model B






	
0

	
−0.560831

	
0.395486




	
1

	
−4.493991

	
−3.910419 *




	
2

	
−5.039847 *

	
−3.782307




	
3

	
−4.656913

	
−3.436031




	
4

	
−4.230129

	
−3.285931




	
5

	
−3.774241

	
−2.925051








*: The number of lags is selected using the Schwarz information criterion.








Based on the results of the Johansen test, the representative cointegration test method shown in Table 4, cointegration exists within a 5% significance level because the null hypothesis, “the number of cointegration vectors is less than or equal to r,” is rejected. Thus, we confirmed that cointegration existed among the level variables, and we performed the analysis using the VEC model.



Table 4. Co-integration test results.







	
Period

	
Null Hypothesis

	
Test Statistic

	
0.05 Critical Value

	
p-Value






	
Model A

	
r = 0 *

	
41.57252

	
35.19275

	
0.0090




	
r ≤ 1

	
16.52760

	
20.26184

	
0.1511




	
r ≤ 2

	
4.833905

	
9.164546

	
0.3021




	
Model B

	
r = 0 *

	
44.94418

	
29.79707

	
0.0005




	
r ≤ 1 *

	
23.38987

	
15.49471

	
0.0026




	
r ≤ 2 *

	
6.315666

	
3.841466

	
0.0120








*: Significant at the 5% level; r is the co-integration rank.








In the VAR model, the analytical results are sensitive to relatively small changes, yielding different analytical results depending on the order in which the endogenous variables are arranged. Therefore, we decided the order of arrangement depending on the causal relationship of variables before constructing a VAR model. We performed the Granger causality test in this study. The Granger causality test is a method to classify the cause and effect variables in the state of excluding economic theory by applying the lag distribution model [42].



Table 5 shows the results of the Granger causality test in model A and shows the causal relations as DCO▷CR▷ICO. In the case of model B, the causal relations are identified as DR▷ICO▷DCO.



Table 5. Results of the Granger causality test.







	
Model A

	
Model B




	
Causality

	
Lag

	
F-Statistic

	
p-Value

	
Causality

	
Lag

	
F-Statistic

	
p-Value






	
DCO

	
→

	
CR

	
1

	
1.85313

	
0.1790

	
DCO

	
→

	
DR

	
1

	
0.52407

	
0.4722




	
CR

	
→

	
DCO

	
1

	
1.13151

	
0.2921

	
DR

	
→

	
DCO

	
1

	
3.48823

	
0.0671




	
ICO

	
→

	
CR

	
1

	
2.43930

	
0.1241

	
ICO

	
→

	
DR

	
1

	
0.15249

	
0.6977




	
CR

	
→

	
ICO

	
1

	
28.5302

	
2.E-06

	
DR

	
→

	
ICO

	
1

	
1.88333

	
0.1755




	
ICO

	
→

	
DCO

	
1

	
0.36355

	
0.5490

	
ICO

	
→

	
DCO

	
1

	
0.36355

	
0.5490




	
DCO

	
→

	
ICO

	
1

	
0.06532

	
0.7992

	
DCO

	
→

	
ICO

	
1

	
0.06532

	
0.7992




	
DCO

	
→

	
CR

	
2

	
2.06580

	
0.1370

	
DCO

	
→

	
DR

	
2

	
0.58488

	
0.5608




	
CR

	
→

	
DCO

	
2

	
0.70489

	
0.4988

	
DR

	
→

	
DCO

	
2

	
1.01605

	
0.3691




	
ICO

	
→

	
CR

	
2

	
1.19387

	
0.3112

	
ICO

	
→

	
DR

	
2

	
0.10612

	
0.8995




	
CR

	
→

	
ICO

	
2

	
15.5657

	
5.E-06

	
DR

	
→

	
ICO

	
2

	
1.40969

	
0.2534




	
ICO

	
→

	
DCO

	
2

	
1.10587

	
0.3386

	
ICO

	
→

	
DCO

	
2

	
1.10587

	
0.3386




	
DCO

	
→

	
ICO

	
2

	
0.44365

	
0.6441

	
DCO

	
→

	
ICO

	
2

	
0.44365

	
0.6441




	
DCO

	
→

	
CR

	
3

	
1.38449

	
0.2586

	
DCO

	
→

	
DR

	
3

	
2.18807

	
0.1013




	
CR

	
→

	
DCO

	
3

	
1.12401

	
0.3485

	
DR

	
→

	
DCO

	
3

	
1.15405

	
0.3368




	
ICO

	
→

	
CR

	
3

	
1.50838

	
0.2240

	
ICO

	
→

	
DR

	
3

	
0.26060

	
0.8534




	
CR

	
→

	
ICO

	
3

	
10.1063

	
3.E-05

	
DR

	
→

	
ICO

	
3

	
2.28185

	
0.0908




	
ICO

	
→

	
DCO

	
3

	
1.02077

	
0.3916

	
ICO

	
→

	
DCO

	
3

	
1.02077

	
0.3916




	
DCO

	
→

	
ICO

	
3

	
0.40864

	
0.7475

	
DCO

	
→

	
ICO

	
3

	
0.40864

	
0.7475










Based on the series of test results, we ultimately devised the equations of the VEC model for model A as Equations (5), (6), and (7) and for model B as Equations (8), (9), and (10).
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(5)
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(6)
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(7)
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(8)
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(9)
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(10)




where α is the adjustment coefficient, β is the long-run parameters of the VEC function, and γj,i reflects the short-run aspects of the relationship between the independent variables and the target variable. The impulse response analysis was performed using the VEC model, which has been derived in this manner.




4.3. Results


When the impulse of standard deviation 1 is applied to the variables in a model by checking the results of the variable itself or other variables changing for a certain period, the mutual correlations and spread effect can be analyzed by the impulse response analysis [43].



The process of changing the current ratio and debt ratio against the impulse of each variable is shown in Figure 3 and Table 6. The current ratio against the impulse of the current ratio’s own variables initially responded by approximately 0.056% in a positive (+) direction. However, the range of fluctuation sharply decreased in the second quarter and responded by approximately 0.027% in the final tenth quarter. Moreover, against the impulse of domestic construction orders, the current ratio initially responded by approximately 0.010% in a positive (+) direction, although the fluctuation occurred on the change in the current ratio as time passed, approximately 0.020% change was observed in the final tenth quarter. In contrast, against the impulse of overseas construction orders, the current ratio began to move in a negative (−) direction at the initial stage and, at the tenth quarter, approximately 0.012% of the fluctuation range was displayed.


Figure 3. Impulse response graph. (a) Impulse response of CR—Model A; (b) Impulse response of DR—Model B.
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Table 6. Impulse response results—Model A.







	
Period (Quarter)

	
CR

	
DR




	
CR

	
DCO

	
ICO

	
DR

	
DCO

	
ICO






	
1

	
0.056137

	
0.009809

	
0.000000

	
0.073565

	
0.000000

	
0.000000




	
2

	
0.022810

	
0.020224

	
−0.011690

	
0.038738

	
−0.003485

	
0.011761




	
3

	
0.028880

	
0.015867

	
−0.008591

	
0.040269

	
−0.011161

	
0.027101




	
4

	
0.028649

	
0.013038

	
−0.007687

	
0.036414

	
−0.014055

	
0.029271




	
5

	
0.029479

	
0.018065

	
−0.009798

	
0.033499

	
−0.016153

	
0.036461




	
6

	
0.027757

	
0.017650

	
−0.010130

	
0.032306

	
−0.018248

	
0.038176




	
7

	
0.028407

	
0.017779

	
−0.010891

	
0.030982

	
−0.019052

	
0.041095




	
8

	
0.027525

	
0.018759

	
−0.011206

	
0.030290

	
−0.020052

	
0.042195




	
9

	
0.027745

	
0.019310

	
−0.011762

	
0.029729

	
−0.020475

	
0.043443




	
10

	
0.027394

	
0.019706

	
−0.012311

	
0.029371

	
−0.020917

	
0.044038










The current ratio, against the impulse of the debt ratio’s own variables, initially responded by approximately 0.074% in a positive (+) direction. However, the range of fluctuation decreased sharply from the second quarter and displayed approximately 0.029% fluctuation in the tenth quarter. Against the impulse of domestic construction orders, the debt ratio initially moved in the negative (−) direction and, in the final tenth quarter, the fluctuation was approximately 0.021%. For the impulse of overseas construction orders, the debt ratio began to move in a positive (+) direction and displayed approximately 0.044% range in fluctuation in the final tenth quarter.



From the results of the impulse response analysis, the current ratio decreased when overseas construction orders increased. However, the current ratio also increased when domestic construction orders increased. In contrast, the debt ratio decreased when domestic construction orders increased; however, the debt ratio increased when overseas construction orders increased. Because the increase in the current ratio implies that short-term repayment capacity is rising, financial stability is becoming satisfactory. However, the increase in the debt ratio implies that financial stability is worse because the long and short-term debt is exceeding the corporate capital. Thus, an increase in domestic construction orders ensures that the financial stability of construction firms is in good condition because it increases the current ratio and decreases the debt ratio. However, we confirm that the increase in overseas construction orders results in a decrease in the current ratio and an increase in the debt ratio, which is detrimental to the financial stability of construction firms.



The results were similar to the results in studies that have noted that diversification affects the negative influence on the management of firms. In other words, although a construction firm that has grown based on the domestic construction market enters the overseas construction market. This market is very different from the domestic business environment with various risks, and the results reveal that multinational diversification eventually has a negative impact on financial sustainability.



From the construction industry’s perspective, an increase in order scale implies an increase in sales, which should result in financial stability from increased profit. However, the result of a negative impact on the financial stability of a firm from an increase in overseas construction orders implies poor profitability. Particularly, after the subprime mortgage crisis, the domestic construction business declined while the scale of overseas construction business increased rapidly. Ostensibly, growing the scale of expansion to overseas construction markets can be considered positive. However, considering the changing situation in the domestic construction business, expansion to overseas construction markets can be interpreted as a cause of capital turnover because of the rapid decline in the scale of domestic orders. From the perspective of financial stability, the optimistic recognition of the business portfolio changes of recent active expansion to overseas markets by Korean construction firms should be retrained.





5. Discussion and Conclusions


Recently, the Korean construction business has experienced challenges due to the recession in real estate business. The recession in the domestic residential construction business, which occupies a high proportion of the business portfolio of Korean construction firms, contributes to the deteriorating financial stability of construction firms. To resolve this situation, additional sources of profit should be secured by expanding to various markets based on the existing business sector. From this perspective, expansion to overseas markets by Korean construction firms can be considered reasonable in terms of multinational diversification. However, as noted in previous studies, a diversification strategy can be linked to poor corporate performance. Accordingly, in this study, empirical analysis was performed using the VEC model to determine whether this business strategy of Korean construction firms affects the financial sustainability of construction firms.



In this study, the current ratio and debt ratio were used as proxy variables of financial sustainability, and the relationship between domestic and overseas construction orders was analyzed. For the empirical analysis, the VEC model was introduced, and the period of analysis was set from the first quarter of 2001 to the fourth quarter of 2015.



From the result of the analysis, because an increase in domestic construction orders may increase the current ratio while decreasing the debt ratio, the financial stability of construction firms may become satisfactory. However, we found that an increase in overseas construction orders is detrimental to the financial stability of construction firms by reducing the current ratio and increasing the debt ratio. In general, an increase in the scale of orders in the construction business implies an increase in sales. As sales increase, profit should also increase, and there should be a positive effect on firm performance. Therefore, the above results mean that the many overseas projects contracted by Korean construction firms are likely to be a deficit.



However, Korean construction firms’ overseas construction expansion is blamed unconditionally based on the relevant results, which is problematic. Expansion to overseas markets is essential for construction firms’ survival because of the limitations of the domestic construction market. Actually, previous research mentioned that even if there is not profit directly, it is important to secure business opportunities consistently [44]. Accordingly, multinational diversification of Korean construction firms through expansion of the overseas construction market could be considered a rational decision.



Overall, multinational business diversification is advisable in terms of enhancement of business opportunities. However, for succeeding with this strategy, it is necessary to secure the capability to execute overseas construction business stably. In other words, because overseas construction business is more at risk than domestic construction business, construction firms have to prepare accurate feasibility examinations and systematic risk management strategies for overseas construction projects. For that, Korean construction firms need to establish diverse local business network for not only securing technical skills but planning business strategies effectively.
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