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Abstract: In developing countries, official development assistance (ODA) is generally perceived to be
an alternative means to develop infrastructure. Donor countries may expect benefits such as increased
construction project orders in recipient countries. However, it remains arguable whether ODA
contributes to reciprocal relations between recipient and donor countries. The case of South Korea
can provide empirical data given that its government has expanded the amount of ODA to encourage
overseas construction business while supporting Southeast Asian countries. In this research,
gross national income (GNI), gross domestic product (GDP), foreign direct investment (FDI),
and construction project orders awarded by South Korean construction companies in Vietnam,
Bangladesh and Sri Lanka are analyzed according to the variation of ODA awarded by South Korea.
The analysis results show that the influence of ODA upon economic situation of recipient countries
varies according to their economic volume and development policy. From the donor country’s
perspective, enhanced performance of construction business can be expected by means of cooperation
with local construction business.

Keywords: official development assistance; international construction business; economic fluctuation;
vector error correction model

1. Introduction

Sector-specific aid has direct effects on foreign direct investment (FDI) and aid-financed
infrastructure has provided higher preference to foreign investors than other aid [1,2]. From donor
the perspective of donor countries, direct investment in recipient countries is a kind of reciprocal
benefits situation, according to anticipation on improving their endowment with infrastructure in
transportation, communication, energy, and finance. Other direct effects of official development
assistance (ODA) than FDI are construction project orders awarded by contractors from donor
countries [3]. For instance, Chinese companies have increased their market shares through China’s
ODA. For projects in which Japanese companies have participated, the Japanese government has
supported a portion of the construction project fund since 2014 [4]. Centered on untied grants linked
to normative elements of human rights and good governance, the EU has established a multilateral
aid system primarily through the OECD’s Development Assistance Committee. Denmark, which is
one of the top six donor countries in terms of ODA as a percentage of gross national income (GNI),
holds the position that the eradication of poverty in underdeveloped countries results in benefits for
developed countries in the long run. On the other hand, as a major emerging donor, China, with no
intention to intervene in the domestic politics, has expanded trade and investment-linked ODA mainly
through its bilateral relations with recipient countries. Accordingly, conventional donors and emerging
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donors have become a new agenda in reforming the international aid system. Thus, understanding the
discourses and contentions in aiding recipients between the EU and China will provide key insights as
to how South Korea will assume a bridging role between conventional donors and emerging donors.
It is under such circumstances that South Korea held the 13th National Assembly Financial Forum for
International Development in July 2015. The participants in this forum discussed practical solutions
to support overseas construction businesses. As consequences, the South Korean government has
expanded the budget for ODA and establishment of a strategy for maintaining competitive advantages
in the Asian region to counter the establishment of the Asian Infrastructure Investment Bank (AIIB).

Various studies have been conducted to explore the correlations between the ODA from donor
countries and national economic growth of recipient countries. However, the scope of these studies is
limited to the correlations between the ODA from the donor countries and the number of construction
projects awarded to companies originating from the recipient countries.

From the perspective of a donor country, to establish strategies to expand its market-share by
facilitating ODA while contributing to the development of a recipient country, it is necessary to predict
the requirements for ODA in terms of number and budgets and the variations. Therefore, a couple
of questions raised regarding the effects of ODA on the both parties, recipient and donor countries,
are: (1) does ODA for specific sectors influence the general economic status of recipient countries?
if so, then (2) are the effects of ODA generally irrelevant to economic fundamentals of recipient
countries? and finally (3) can a specific business sector of donor countries, construction industry in
this research, be influence by ODA? As the philosophy of ODA is currently changing, some donor
countries including South Korea are gradually increasing the amount of ODA, and are utilizing ODA
to win overseas construction contracts. This study analyzed the impact of ODA on the performance of
the companies of a donor country in a recipient country, especially in winning construction contracts.
Several studies have focused on ODA and its impact on the economic development in recipient
countries [5]. Some of these researches have been published by OECD [6]. However, it appears that
only a few studies focused on the relationship between ODA and the probability of a donor country
winning construction contracts in each recipient country. The latest approach is to focus on specific
recipient and donor countries. Sahoo and Bishnoi [7] analyzed the role of Japanese ODA in enhancing
infrastructure development in India.

Despite few references and empirical data, due to the limited budget of ODA, donor countries
have to establish priorities such as performance of specific business sector of donor country and
contribution to the development of recipient countries. It is challenging to prove the latter. However,
it is necessary to predict the requirements for ODA in terms of number and budget, which could
help the governments in assigning financial resources. It is in this aspect that the performance of the
construction industry can indicate an ODA requirement trend for budgeting and provide a rationale to
persuade tax payers of donor countries.

The objective of the research is to present an analytical model considering the correlations
between the competitiveness of ODA donor countries in local construction markets and the general
economic status of ODA recipient countries. The model is validated by analyzing the performance of
South Korean construction companies in terms of project orders awarded by them and the economic
variables representing the variation in economic situations of recipient countries that the South Korean
government have provided ODA. As a preliminary analysis to evaluate the characteristics of the
time-series data obtained, the unit root and Granger causality tests are conducted. A model to explore
the relations is established by introducing the Vector Error Correction Modeling method.
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2. Background

2.1. Status of South Korea’s Overseas Construction Business

Since 2005, South Korea’s overseas construction business has continuously increased, reaching
its peak of approximately USD 71.6 million in 2010, and it is recovering after an intermediate decline,
as illustrated in Figure 1.
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However, the rate of increase of project orders awarded by South Korean construction companies
after 2011 is 3.7%, which is significantly lower than the annual growth rate of the international
construction business, which is estimated to be 10% [9]. According to the statistics of the International
Constructors Association, in 2014, the Middle East was the most prominent region for the South Korean
construction business, accounting for 47.5% of its total worldwide orders. As the shares of South Korean
construction companies in the global construction market were expected to decrease because of the
economic fluctuations globally, which include a reduction in the prices of crude oil and natural gas,
the competitive advantage of these companies in the cash-cow market segments has been challenged by
emerging countries. In such circumstances, South Korean companies established 726 local corporations
in Asia, occupying over 63% of worldwide investments, for better profitability. However, they continue
to lack localization skills and, furthermore, require a fresh strategy for stabilizing their position in the
regional market. Thereby, an in-depth discussion for establishing the strategy for each regional market
segment from the country level to the regional level is required.

2.2. Status of Korea’s Official Development Assistance

In 1987, South Korea attained the status of a donor country to the World Bank and in 1991
established the Korea International Cooperation Agency (KOICA) for aiding other countries.
In the 2000s, it became the first ODA donor among developing countries. Although its economic
power decreased because of the 2008 global financial crisis, its aid continued to increase, and it went on
to join the Organization of Economic Co-Operation Development/Development Assistance Committee
(OECD/DAC) in 2010 [10].

Subsequently, South Korea continuously increased its ODA budget, recording an annual rate of
increase of 21.7% from 2006 to 2011. However, according to the OECD, the amount of ODA granted by it
in 2013 (USD 1.74 billion) ranked 16th among all OECD/DAC members. The ODA/GNI (ODA/Gross
National Income) index of 0.13% represents the amount of ODA funds in comparison with the nation’s
economic scale. The index of 0.13% is significantly lower than the 0.3% average of all OECD/DAC
members. The amount of ODA will continue to increase in order to achieve the ODA/GNI ratio target
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of 0.20% by the year 2020. The ODA organization charts of the External Economic Cooperation Fund
(EDCF) and KOICA are presented in Figure 2.
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Figure 2. Korea’s official development assistance (ODA) system and organization.

Korea’s ODA project organization is composed of the general and coordination body, the main
organization, and the executive organizations. The Committee for International Development
Cooperation, as the general and coordination body, deliberates and coordinates the main issues
in order to systematically execute the policies of the ODA. KOICA and EDCF are the executive
organizations that implement the ODA.

In addition, from 2002 to 2013, the amount of support according to South Korea’s ODA recipient
countries (top 10) is as follows:

Figure 3 presents the ODA recipient countries and the amount of support received by the
top 10 of these from 2002 to 2013. South Korea has provided the largest ODA to Asian countries
(USD 4.11 billion). Regarding the amount of ODA support for the aforementioned 10 countries from
2002 to 2013, Vietnam accounts for the highest at 29% (USD 897.84 million; Figure 3). Among the
recipient countries where the proportion of South Korea’s ODA support is high, Vietnam, Bangladesh,
and Sri Lanka appear to require better consideration.
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2.3. Previous Research on ODA and Its Effects

A literature review is conducted to extract variables for establishing a model. This model is
established to explore the relationship between the performance of the international construction
business of companies (from ODA donor countries) and the economic status of recipient countries.
Blaise (2005) [1] conducted quantitative statistical analysis and determined that the ODA and Foreign
Direct Investment (FDI) of donor countries are highly correlated. However, the policies and trends
of public and private national infrastructure projects of the ODA recipient country—China in this
study—are not considered. Choi et al. [3] clarified the role of ODA as a method to support overseas
construction business. However, only the ODA donations by South Korea are analyzed, and the target
markets or companies are not investigated. Driffield and Jones [5] approached ODA as an international
aid and analyzed its supported areas and amounts according to recipient countries. Their quantitative
data were limited and could not reveal the unique characteristics of recipient countries. The research
results discussed thus far indicate that a hypothesis test is insufficient to clarify the relations between the
economic growth and amount of ODA while considering the unique situations of recipient countries.
Kang [12] collected data of developing countries to which the South Korean government granted ODA;
however, the cases of individual countries are merged into one for regression analysis, considering
that the number of suitable projects was insufficient. This is because a significant number of projects
were at an early stage, and thus an analysis on a national basis was not feasible. Sahoo and Bishnoi [7]
conducted a qualitative analysis of ODA projects granted by Japan to India.

Results of the literature review showed that previous studies used variables that indicate the
economic situation of the recipient country (see Table 1).

Table 1. Variables of previous studies.

Author Paper Title Variables

Blaise [1]
On the Link between Japanese ODA and FDI in
China: A Microeconomic Evaluation using
Conditional Logistic Analysis

ODA and foreign direct investment (FDI)

Choi [3]
Strategy for Expansion of Overseas
Construction Competitive Power by Official
Development Assistance

ODA, gross national income (GNI),
and Overseas construction business

Driffield and Jones [5]
Impact of FDI, ODA and Migrant Remittances
on Economic Growth in Developing Countries:
A Systems Approach

ODA, gross domestic product (GDP), FDI,
and Migrant remittances

Kang [12]
Does Korea’s Official Development Assistance
Promote Its Exports?: Theoretical and
Empirical Analyses

ODA, GDP, Exchange rate, FDI,
and Importer‘s average tariff rate,
and Geographical distance

Sahoo and Bishnoi [7]
Role of Japanese Official Development
Assistance in Enhancing Infrastructure
Development in India

ODA, Electric power consumption,
Energy use, Paved roads, Total rail route,
Air freight transport, Air pass. Transport,
Internet users, Total telephones, and Labor
force participation

The results of the preliminary analysis reveal that in order to derive benefits for companies from
the donor country, a continuous increase in ODA, both in its scope and amount, is required. The trend
can be examined by means of variables representing the economic situation of the recipient country.
The gross national income (GNI) and gross domestic product (GDP) are conventional indicators to
represent the national economic growth of each recipient country. As indicators of international
investment attractiveness, FDI and current account balance excluding international monetary trade
are to be considered. The Consumer Price Index is an indicator to measure variations of domestic
economic status. Therefore, this study selected analysis variables that indicate the economic situation
of South Korea’s recipient countries (see Table 2).
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Table 2. Variables in this study.

Variables Definition

Consumer price index Consumer price index by Korea’s ODA recipient country
Current account balance Current account balance by Korea’s ODA recipient country

GDP GDP by Korea’s ODA recipient country
GNI GNI by Korea’s ODA recipient country
FDI FDI by Korea’s ODA recipient country

Interest rate Interest rate by Korea’s ODA recipient country
Official exchange rate Official exchange rate by Korea’s ODA recipient country

Amount of ODA support Amount of ODA support by Korea’s ODA recipient country

Overseas construction business orders Amount of Korea’s overseas construction business orders by
Korea’s ODA recipient country

It is practical to assume that the effects of ODA on each recipient country’s economic growth
vary. This diversity can be measured by GNI, GDP, and FDI. As a dynamic cycle, the growth
facilitated by ODA may influence the number of construction project orders awarded by companies
from donor countries. This phenomenon is not straightforward, considering that ODA impacts
are not immediate and vary according to the economic development status, government policies,
and trends of the major industries of each recipient country. In addition, the economic variation of
donor countries can add variety to construction projects. For example, South Korean construction
companies are less keen on participating in international construction projects ordered by ODA
recipient countries. Further, they are less keen on participating in core overseas markets when their
domestic residential construction is booming. The discussion thus far emphasizes the requirement for
a rigorous empirical analysis.

3. Modeling Procedure

3.1. Variables and Unit Root Test

As discussed thus far and observed from the trend of ODA by the South Korean government and
construction project orders (see Figure 3), increments of ODA cause positive variations of the economic
status of recipient countries and increases in construction project orders awarded by companies from
donor countries. The variations of economic status according to ODA can be assessed by means
of the time series data described in Figure 4. The consumer price, current account balance, GDP,
GNI, FDI, interest rate, and official exchange rate, which are the basic indicators of economic growth,
are variables for analyzing the economic status of each recipient country. Variables relevant to the
donor country are the amount of ODA by it and construction project orders awarded to its companies
by recipient countries.

The positive and proportional impacts of ODA on economic status appear to exist. However,
economic variables generally tend to follow random patterns, which are unstable time-series.
If a variable does this, the effect remains permanently without dissipating, and the time-series process
becomes non-stationary. Thus, a stationary time series implies that it does not have a unit root,
and a non-stationary time-series implies that it has a unit root. Therefore, the unit root test is conducted
to determine whether a time-series variable is stationary or non-stationary without resulting in the
problem of spurious regression. The augmented Dickey-Fuller (ADF) test, which is a representative
unit root test, is an extension of the Dickey-Fuller test [13]. After the time-series to be tested is returned
to its time-lag variable, it is verified whether the least-squares estimate of the coefficient of the time lag
is significantly different from the unit root.

The null hypothesis implies that the unit root exists. If the t-statistic is greater than the ADF critical
value, the null hypothesis is not rejected; this implies that the unit root exists. On the other hand,
if the t-statistic is smaller than the ADF critical value, the null hypothesis is rejected; this implies that
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the unit root does not exist. In this study, therefore, the existence of the unit root was investigated for
the time-series data of each analytical variable for Vietnam, Bangladesh, and Sri Lanka.Sustainability 2017, 9, 2274  7 of 17 
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3.2. Time Lag Test

It is necessary to determine the time lag of the vector auto regression (VAR) model after the
stability of the time-series data is established. In the case of the univariate, the appropriate degree is
determined using partial autocorrelations. In the VAR model, it can also be determined by time or
experience using the partial autocorrelations matrix. In general, Akaike information criteria (AIC) and
Schwartz-Bayesian information criteria (SIC) are used to determine the time lag, and the point where
the values of these information criteria are minimum is determined [14].

3.3. Cointegration Test

The regression analysis of a variable that has been determined as an unstable time-series through
the unit-root test results in the problem of spurious regression, and it has no statistical significance.
However, although time-series are unstable, they are in a cointegration relationship if there is a linear
coupling that forms a stable time-series between them, that is, a long-term balance relationship
between the time-series variables. Furthermore, Engle and Granger [15] argued that if cointegration
exists, then a model-setting error is within the VAR model that consists of variables with a primary
difference. Therefore, it is valid to configure a new VAR model (a vector error correction model
(VECM)) using the error term obtained from cointegration. Consequently, the VAR model is used if the
cointegration relationship between time-series variables with a unit root is absent, while the VECM is
used if a cointegration relationship is present. In this study, therefore, the existence of a cointegration
relationship among the variables was verified using the Johansen test; then, VECM was configured.

3.4. Vector Auto Regression Model

In a VAR model, all variables act as dependent variables. The VAR model can be a dynamic model
where variables influence each other in the analysis of several time series data [15].



Sustainability 2017, 9, 2274 8 of 17

Each individual macroeconomic variable is not independent but has correlations with and
an effect on other variables. A VAR model can lead to a better understanding of the nature of
any non-stationarity among the different component series and can also improve the longer term
forecast over an unconstrained model. The VAR model can be a dynamic model where variables
influence each other in the analysis of several time series data [16].

The VAR model comprises n linear regression equations. Each equation sets the current
observations of each variable having a casual relation with it as dependent variables, and the past
observations of it and other variables as explanatory variables. A VAR specification is used to model
each variable as a function of all the lagged endogenous variables in the system. Johansen considered
that the process yt is defined by an unrestricted VAR system of order (p) as follows:

yt = δ + Γ1yt−1 + Γ2yt−2 + · · ·+ Γpyt−p + ut

t = 1, 2, 3, · · · , T,
(1)

where yt is the independent I(1) variables, the Γs are estimable parameters and ut ~niid (0, ∑) is
vector of impulses which represent the unanticipated movements in yt. However, such a model
is only appropriate if each of the series in yt is integrated to order zero, I(0), meaning that each
series is stationary. However, Engle et al. (1987) demonstrated that once a number of variables
are found to be cointegrated, there always exists a corresponding error-correction representation
that implies that changes in the dependent variable are a function of the level of disequilibrium in
the cointegrating relationship (captured by the error-correction term) as well as changes in other
explanatory variable(s) [15]. The VECM is a limited form of the VAR model, used in cases when
cointegration exists. It is a dynamic model in which the cointegration relation between the time series
is taken into account along with other short-term dynamic relations, which can be expressed as follows:

∆yt = δ + Πyt−1 + ∑p−1
i=1 Γi∆yt−i + ut (2)

where yt is and I(0) vector, δ is the intercept, the matrix Γ reflects the short-run aspects of relationship
among the elements of yt and the matrix Π captures the long-run information. The number of
linear combinations of yt that are stationary can be determined by the rank of Π, which is denoted
as r. If the rank of Π is zero, this implies that the elements of yt are not cointegrated, and thus no
stationary long-run relationship exists [17].

We checked for stationarity of each macroeconomic variable and of the EDF value by performing
the augmented Dickey-Fuller (ADF) unit root test. For variables identified as stationary, we examined
mutual causality using Granger’s causality test. Next, to build the model, we had to determine
an optimal time lag. We conducted a time lag test for the first differenced variables, which gave
us the optimal time lag of the model. To verify the data loss on the original time-series data,
we determined whether cointegration existed for the first differenced variables by using the Johansen
test method. In the absence of cointegration, a VAR model would be suitable. If cointegration were
present, the VECM would be suitable. The entire tests process is illustrated in Figure 5.

In this study, the cointegration test of the analysis variables determined the presence of
cointegration. Therefore, the VECM was used for the empirical analysis.
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where ݕ௧  is and I(0) vector, ߜ  is the intercept, the matrix Γ  reflects the short-run aspects of 
relationship among the elements of ݕ௧ and the matrix Π captures the long-run information. The 
number of linear combinations of ݕ௧ that are stationary can be determined by the rank of Π, which 
is denoted as r. If the rank of Π is zero, this implies that the elements of ݕ௧ are not cointegrated, 
and thus no stationary long-run relationship exists [17]. 

We checked for stationarity of each macroeconomic variable and of the EDF value by 
performing the augmented Dickey-Fuller (ADF) unit root test. For variables identified as stationary, 
we examined mutual causality using Granger’s causality test. Next, to build the model, we had to 
determine an optimal time lag. We conducted a time lag test for the first differenced variables, which 
gave us the optimal time lag of the model. To verify the data loss on the original time-series data, we 
determined whether cointegration existed for the first differenced variables by using the Johansen 
test method. In the absence of cointegration, a VAR model would be suitable. If cointegration were 
present, the VECM would be suitable. The entire tests process is illustrated in Figure 5. 

In this study, the cointegration test of the analysis variables determined the presence of 
cointegration. Therefore, the VECM was used for the empirical analysis. 

 
Figure 5. Entire tests process. 

  

Figure 5. Entire tests process.
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4. Data Analysis and Interpretation

4.1. Data Collection and Unit Root Test

The purpose of this study is to examine the correlations among the construction project orders
awarded by South Korean companies in Vietnam, Bangladesh, and Sri Lanka—the recipient countries
of its ODA—variation of ODA donations by it, and economic fluctuations in these recipient countries.
For the variables selected in this study, the time-series data between 1987 and 2014 were used.
The time-series data on the total amount of ODA donations from South Korea were collected from
the OECD/DAC. Further, the time-series data on the number of construction projects awarded by its
companies were collected from the International Contractors Association of Korea, while data on the
economic variables were collected from the data bank of the World Bank.

While conducting a general quantitative resolution, the spurious regression, which demonstrates
a high correlation between the variables when such a regression is not present, occurs when unstable
time-series data are used [13]. Therefore, an ADF test was used in this study to confirm the existence
of unit roots in the time-series data of each variable. In order to determine the existence of the unit
root of the time-series for each analytical variable, the ADF null hypothesis [18] states that the unit
root exists at significance levels of 1%, 5%, or 10%.

As presented in Table 3, the analysis variables of Vietnam, Bangladesh, and Sri Lanka could
not reject the null hypothesis, implying that the unit root exists at the 1%, 5%, or 10% significance
level. Therefore, primary difference was conducted to reject the abovementioned null hypothesis
(see Table 3).

Table 3. Results of unit root test.

Country Variable
Level Primary Difference

t-Stat. p-Value t-Stat. p-Value

Vietnam

Amount of ODA support 2.6168 1.0000 −1.9875 0.0467
Current account balance −3.0249 0.0462 −2.8776 0.0059

FDI −0.5046 0.8745 −3.6601 0.0119
GDP −2.7022 0.0877 −5.3183 0.0002
GNI −2.8043 0.0720 −4.2843 0.0028

Interest rate −3.0834 0.0409 −4.9352 0.0006
Official exchange rate −3.4543 0.0184 −5.5798 0.0001

Overseas construction project orders 3.1337 1.0000 −5.7158 0.0000

Bangladesh

Amount of ODA support −1.7033 0.4175 −5.4569 0.0002
Current account balance −1.6012 0.4672 −8.3557 0.0000

FDI 1.0315 0.9956 −4.0718 0.0047
GDP −2.4145 0.1481 −5.4184 0.0002
GNI −2.3729 0.1590 −4.4831 0.0018

Interest rate −2.7272 0.0836 −3.7627 0.0095
Official exchange rate −0.0626 0.9434 −5.5407 0.0001

Overseas construction project orders −2.4216 0.1462 −4.1608 0.0038

Sri Lanka

Amount of ODA support 0.3013 0.9735 −4.4571 0.0019
Current account balance −1.4438 0.5447 −7.0735 0.0000

FDI −0.4861 0.8783 −5.8957 0.0001
GDP −2.9382 0.0551 −5.8615 0.0001
GNI −3.1227 0.0377 −6.0728 0.0000

Interest rate −2.5214 0.1226 −4.3781 0.0023
Official exchange rate −0.0152 0.9485 −3.8721 0.0074

Overseas construction project orders −3.3262 0.0244 −5.4621 0.0002

4.2. Results of Granger Causality Test

In most regression analyses, when the cause and effect are unclear, it is not feasible to clearly
determine the functional relationship between the two. To overcome such a problem, a lag-distributed
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model—the Granger causality test [19]—was used to confirm the cause and effect. As this test assumes
the time-series data to be stabilized, prior to the test, the selection of the unit root was conducted for
determining the stability of each analysis variable. The statement “X Granger causes Y” implies that
in addition to Y’s past values, X’s past values establish Y as an exogenous variable. After estimating
Yt = ∑ αiYt−1 + βiXt−1 + εtYt, the null hypothesis H0 : β0 = · · · = βm = 0, which states that the
causality between variables is not established at the significance level of 1%, 5%, or 10%, was tested.
This implies that when H0 is rejected as the result, it is concluded that “X Granger causes Y.” Thus,
in this study, the causality between the amounts of ODA support from South Korea to Vietnam,
Bangladesh, and Sri Lanka and the economic variables and number of construction project orders
awarded by South Korean companies was identified (see Table 4).

Table 4. Results of Granger causality test.

Nation Causality Lag F-Stat. p-Value

Vietnam

Amount of ODA support→ Current account balance 2 4.2956 0.0289
FDI→ Overseas construction project orders 3 3.75921 0.0323

Amount of ODA support→ FDI 6 4.46557 0.0353
Amount of ODA support→ GNI 7 8.64003 0.0273

Bangladesh

Amount of ODA support→ FDI 1 5.34733 0.0305
Amount of ODA support→ Interest rate 1 13.1904 0.0015

Amount of ODA support→ Official exchange rate 1 40.4147 2.00 × 10−6

Amount of ODA support→ Overseas construction project orders 1 7.73113 0.0109
Amount of ODA support→ GDP 3 4.79593 0.0144
Amount of ODA support→ GNI 3 5.2806 0.0101

Amount of ODA support→ Current account balance 4 3.33976 0.0434
GNI→ Overseas construction project orders 4 4.50233 0.0168
FDI→ Overseas construction project orders 4 16.5715 0.0083

Sri Lanka

Amount of ODA support→ GDP 1 14.9277 0.0008
Amount of ODA support→ FDI 1 10.3306 0.004

Amount of ODA support→ Overseas construction project orders 1 4.50631 0.0453
GDP→ Overseas construction project orders 2 5.83103 0.0106
FDI→ Overseas construction project orders 2 3.63906 0.0459

Note: Null hypothesis is rejected if p < 0.05, 0.01, or 0.1.

As presented in Table 4, the analysis of the data on the three countries resulted in the rejection
of the null hypothesis that there is no causality between the economic variables (the FDI in Vietnam,
the GNI and FDI in Bangladesh, and the GDP and FDI in Sri Lanka) and the number of construction
project orders awarded by South Korean companies at 1%, 5%, or 10% significance levels. Therefore,
the above variables were determined to be the causes.

4.3. Results of Time-Lag Test

Through the unit root test, the stability of the time-series data was determined. Subsequently,
to constitute the VECM, an appropriate time lag was selected. A negligible time lag widened the
range of rejection toward the null hypothesis “no cointegration exists”; for significantly high values
of the time lag, the reliability of the test weakens [20]. The AIC and SIC are among the methods for
determining the appropriate time lag, which is the point at which the value of information data reaches
its minimum [21].

In this study, by constituting an unrestricted VECM, which includes the primary difference
variables, the appropriate time-lag test was conducted in accordance with the SIC standard. The results
are presented in Table 5. In this study, Time Lag 4 was confirmed as the appropriate time lag according
to the SIC standard.
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Table 5. Results of time lag test.

Country (Variable) Lag AIC SIC HQ

Vietnam

0 130.9167 131.1141 130.9663
1 127.0734 128.0608 127.3217
2 126.4118 128.1891 126.8588
3 124.0375 126.6047 124.6832
4 119.0079 * 122.3650 * 119.8522 *

Bangladesh

0 82.83334 83.03082 82.88301
1 81.17587 82.16326 81.4242
2 78.81295 80.59025 79.25994
3 78.16262 80.72982 78.80826
4 74.64905 * 78.00616 * 75.49336 *

Sri Lanka

0 118.8236 119.0211 118.8733
1 117.3019 118.2893 117.5502
2 116.6329 118.4102 117.0799
3 117.1266 119.6938 117.7722
4 112.1242 * 115.4813 * 112.9685 *

Note: AIC = Akaike information criteria; SIC = Schwartz Bayesian information criteria; HQ = Hannan-Quinn
information criteria; * = appropriate time lag for each standard.

4.4. Results of Cointegration Test

To resolve the instability problem of the time-series data, which was determined as unstable based
on the results of the unit root test, primary or secondary differences were conducted. In this case,
the long-term relationship between the variables, which is critical, can be lost. Therefore, a cointegration
test was conducted to confirm the long-term balance between the variables [22]. Consequently,
in this study, Johansen’s cointegration test was utilized (see Table 6). As presented in Table 6, it was
determined that a cointegration relationship between the actual variables, prior to the difference, exists.
Therefore, the VECM was used; however, if the trace test had indicated no cointegrating equation(s) at
the 0.05 level, the VAR would have been used.

Table 6. Results of cointegration test.

Country Hypothesized No. of CE(s) Eigenvalue Trace Statistic 0.05 Critical Value p-Value

Vietnam

None 0.8214 66.7370 47.8561 0.0003 *
At most one 0.4764 23.6680 29.7970 0.2148
At most two 0.2323 7.4920 15.4947 0.5212

At most three 0.0346 0.8821 3.8414 0.3476
Trace test indicates 1 cointegrating equation(s) at the 0.05 level.

Bangladesh

None 0.8290 72.8453 47.8561 0.0001 *
At most one 0.5282 28.6865 29.7970 0.0667
At most two 0.3214 9.9017 15.4947 0.2884

At most three 0.0081 0.2052 3.84146 0.6505
Trace test indicates one cointegrating equation(s) at the 0.05 level.

Sri Lanka

None 0.82720 75.2560 47.8561 0.0000 *
At most one 0.49109 31.3643 29.7970 0.0327 *
At most two 0.41081 14.4772 15.4947 0.0707

At most three 0.04884 1.2519 3.8414 0.2632
Trace test indicates two cointegrating equation(s) at the 0.05 level.

Note: * = p < 0.05.

4.5. Results of Variance Decomposition Analysis

Variance decomposition analysis is a method for dynamically analyzing the relative influence of
one variable on another within the VECM [14]. Therefore, the relative influence of other variables on
the variations of major variables can be measured. Accordingly, in this study, the relative influence of
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South Korea’s ODA support and the economic variables on the variations of the number of orders by
South Korean companies’ overseas construction business in Vietnam, Bangladesh, and Sri Lanka was
measured. The results are presented in Tables 7–9.

In the case of Vietnam, the amount of ODA support had approximately 4.58% influence on the
initial variations in the number of the construction project orders awarded by South Korean companies;
this influence increased to approximately 6.30% by the end of the period. Moreover, FDI increased
from Period 2; it was determined to be 21.95% influential in the final period, Period 10, and was
demonstrated to be relatively more influential than ODA (see Table 7).

Table 7. Result of variance decomposition analysis (Vietnam).

Variance Decomposition of Overseas Construction Project Orders

Period Overseas Construction Project Orders Amount of ODA Support FDI

1 97.6143 0.0000 2.3857
2 79.4922 4.5814 15.9264
3 83.1430 3.4258 13.4313
4 76.4459 5.4966 18.0574
5 76.8052 5.2159 17.9790
6 74.4039 5.8272 19.7689
7 74.0514 5.8200 20.1287
8 72.8817 6.0921 21.0262
9 72.4220 6.1568 21.4213

10 71.7465 6.3015 21.9520

In addition, in the case of Bangladesh, the influence of ODA increased from the beginning to reach
23.68% in Period 10. The amount of ODA support was determined to be relatively more influential
than the amount of FDI and GNI (see Table 8).

Table 8. Result of variance decomposition analysis (Bangladesh).

Variance Decomposition of Overseas Construction Project Orders

Period Overseas Construction Project Orders Amount of ODA Support FDI GNI

1 98.0267 0.0000 0.6832 1.2901
2 56.2358 37.8112 3.0083 2.9446
3 66.2462 28.9425 2.1792 2.6321
4 66.7064 25.4779 5.2083 2.6074
5 67.8409 24.9421 4.9416 2.2755
6 67.9036 25.6237 4.4989 1.9738
7 69.1917 24.7320 4.3333 1.7430
8 69.9401 23.9563 4.4893 1.6143
9 70.2869 23.7829 4.4326 1.4976
10 70.6212 23.6777 4.3162 1.3850

Further, in the case of Sri Lanka, the ODA was approximately 0.15% influential in the beginning;
however, the influence increased from Period 2 and reached approximately 12.6% in Period 10.
Additionally, FDI was determined to be relatively more influential than the amount of ODA support
and GDP, decreasing to about 4.88% in Period 10 (see Table 9).
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Table 9. Result of variance decomposition analysis (Sri Lanka).

Variance Decomposition of Overseas Construction Project Orders

Period Overseas Construction Project Orders Amount of ODA Support FDI GDP

1 91.2462 0.0000 8.1237 0.6300
2 87.9899 0.1541 9.9751 1.8809
3 90.0075 0.8703 7.4732 1.6490
4 89.4445 1.2213 6.5148 2.8194
5 90.2908 1.1814 5.8504 2.6774
6 90.1141 1.1139 5.9029 2.8691
7 90.3737 1.1330 5.6753 2.8181
8 90.4987 1.2084 5.3403 2.9526
9 90.6883 1.2552 5.0463 3.0102
10 90.7918 1.2580 4.8837 3.0666

4.6. Results of Impulse Response Analysis

Impulse response analysis is used to comprehend the ripple effect and correlation between
variables through the time-lapse, as well as the dynamic responses to the influence of other variables
when a unit impact is applied to a certain variable in the VECM [15]. In this study, considering the
amount of ODA support by South Korea to Vietnam, Bangladesh, and Sri Lanka, as well as the impact
of economic variables, the dynamic response results of the number of construction project orders
awarded to the South Korean companies were measured.

In the case of Vietnam, the number of orders awarded to South Korean companies were
determined to be positively (+) influenced by self-impact. The impacts of the amount of ODA support
by South Korea and FDI negatively influenced the number of orders (see Table 10).

Table 10. Result of impulse response analysis (Vietnam).

Response of Overseas Construction Project Orders

Period Overseas Construction Project Orders Amount of ODA Support FDI

1 3.6390 0.0000 −0.5689
2 0.6426 −0.8871 −1.5531
3 2.4959 −0.1798 −0.6902
4 1.1756 −0.8425 −1.3458
5 2.0105 −0.4355 −0.9492
6 1.5097 −0.6648 −1.1856
7 1.8226 −0.5183 −1.0353
8 1.6250 −0.6125 −1.1302
9 1.7479 −0.5545 −1.0715

10 1.6716 −0.5904 −1.1080

Moreover, in the case of Bangladesh, the number of orders by South Korean companies was
determined to be positively (+) affected by both self-impact and its ODA support to Vietnam. Moreover,
regarding FDI in Vietnam, the order performance was continuously positively (+) affected from Period
4 onward. However, the orders were continuously negatively (−) influenced by the Vietnam’s GNI
(see Table 11).

Additionally, in the case of Sri Lanka, the number of construction project orders awarded by
South Korean companies was found to be positively (+) influenced by self-impact. Further, FDI and
GDP also positively affected order performance. It was determined that with the passage of time,
the number of orders responded to the GDP impact at a higher level of sensitivity. On the other hand,
the ODA support by South Korea negatively (−) influenced the number of orders from the beginning
(see Table 12).
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Table 11. Result of impulse response analysis (Bangladesh).

Response of Overseas Construction Project Orders

Period Overseas Construction Project Orders Amount of ODA Support FDI GNI

1 1.6991 0.0000 −0.1419 0.1949
2 0.9167 1.5831 0.4234 −0.3965
3 1.6304 0.5326 −0.1033 0.2420
4 1.1881 0.4338 0.6315 −0.2260
5 1.2407 0.6742 0.2670 −0.0916
6 1.2867 0.8457 0.2195 −0.0797
7 1.3340 0.6459 0.2676 −0.0471
8 1.2727 0.6036 0.3520 −0.1022
9 1.2685 0.6962 0.2921 −0.0936
10 1.2936 0.7153 0.2667 −0.0753

Table 12. Result of impulse response analysis (Sri Lanka).

Response of Overseas Construction Project Orders

Period Overseas Construction Project Orders Amount of ODA Support FDI GDP

1 23.0628 0.0000 6.8815 1.9164
2 8.9963 −1.0360 4.7031 3.0704
3 15.1472 −2.6590 0.6765 1.5267
4 11.2442 −2.2546 0.7899 3.8863
5 14.4515 −1.4765 2.3965 2.0936
6 13.2578 −1.1495 3.5141 2.8583
7 13.6201 −1.6009 2.8261 2.2128
8 12.9783 −1.8721 2.0272 2.7779
9 13.2767 −1.8094 2.0157 2.6112
10 13.3678 −1.5821 2.4739 2.6710

4.7. Interpretation

The construction project orders awarded by companies from South Korea to Vietnam are
influenced more by FDI than by the ODA provided by South Korea. Vietnam is a World Trade
Organization member that exports crude oil, clothes, and agricultural products, which are industries
established with national infrastructure. It received foreign financing and ODA for its three major
socioeconomic development strategies: “of the market economy, nurturing of professional workforce,
and supplementation of infrastructure” [23]. Thereafter, because of limitations in the national income,
aggravation in ODA, and increased public debt, private sector capital increases with foreign investment;
therefore, the influence of FDI is high. On the other hand, FDI is irrelevant to a majority of construction
project orders awarded by South Korean companies. Thus, the influence is determined as negative (−)
with negligible fluctuation. Regarding the ODA performance of South Korea, negative (−) influence
was determined, which indicates that the amount of ODA support from South Korea is still negligible
enough to influence the project orders awarded by South Korean companies. Furthermore, according
to the Vietnamese Ministry of Planning and Investment, Japan, South Korea and Germany are the
greatest donors among the major donors of ODA. In the past five years (2011–2015), South Korea and
Japan have provided support worth USD 1 billion and USD 10 billion, respectively; the difference
between these figures is significantly high.

The construction project orders awarded by South Korean companies in Bangladesh are influenced
by ODA, rather than by Bangladesh’s FDI and GNI. Bangladesh ranks among the lowest in the world
in terms of direct tax collection, and has been continuously dependent on aid by the international
society [24]. The influence of GNI fluctuations is determined to be negligible and negative (−).
The national development projects for supplementing the national infrastructure in Bangladesh
are propelled by the ODA of the donor country rather than by the national budgets. Therefore,
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the influence of ODA is higher than that of FDI, which is related to private capital. Among the
construction project orders for national infrastructure, majority are placed by the Export–Import
Bank of Korea, as well as the Korea International Cooperation Agency; thus, the influence of ODA
demonstrates a positive (+) outcome.

The construction project orders awarded by South Korean companies in Sri Lanka are more
influenced by FDI and GDP than by ODA from South Korea. A majority of the corporations that
lead the industry in Sri Lanka have production facilities there; however, they are multinational local
corporations based on foreign investment. Therefore, the FDI and GDP display a positive (+) influence.
For the realization of environmental protection, improvement and development, a nation’s financial
and technological limitations are addressed by the cooperation between the government and private
corporations, and on the basis of foreign investment. Thus, the influence of FDI is relatively high.
The ODA performance displays a negative (−) influence; moreover, the ODA granted by South Korea
is negligible and does not significantly affect the number of orders of its companies. For example,
by 2012, the largest donor to Sri Lanka was Japan, providing an average annual support of up to
USD 130 million, while the corresponding figure for South Korea was USD 23 million; moreover,
China provided approximately USD 820 million in 2010. Furthermore, Japan is the largest ODA donor
to Sri Lanka, while China is concentrating on the construction of harbors, power plants, and roads in
Sri Lanka. South Korean companies continue to face challenges while attempting to gain construction
project orders in Sri Lanka; these challenges are reflected in the negligible and negative (−) influence
of ODA support by South Korea.

Lastly, for the companies of a donor country to expect positive outcomes when attempting to gain
construction project orders in ODA recipient countries, the scale and field of support, the execution
policies, the expenditure of ODA in recipient countries, the economic scale, and the industrial trends
in the recipient countries, should all be considered.

5. Summary and Conclusions

This study aimed to analyze the dynamic influence of ODA granted by South Korea on the
economic status of ODA recipient countries with respect to the number of project orders awarded by
its companies in the recipient countries. Among the ODA recipient countries, Vietnam, Bangladesh,
and Sri Lanka were selected for analysis. Time-series data from 1987 to 2013, obtained from the
OECD/DAC, International Constructors Association of Korea, and World Bank were selected as
variables representing variations of the economic status of recipient countries.

After conducting the variance decomposition and impulse response analyses, it was determined
that construction project orders in Vietnam are more significantly influenced by FDI than by the ODA
granted by South Korea. However, both variables display a negative (−) albeit statistically insignificant
effect. This is due to the limitation on the increase of the national income of Vietnam, availability of
additional ODA funds, and increase in public debt, which, in turn, increases private capital through
foreign investment. This is also due to the fact that there is a negligible relationship between the
construction project orders awarded by South Korean companies and foreign investment.

In the case of Bangladesh, the construction project orders are more likely influenced by the ODA
granted by South Korea than by the fluctuations of FDI and GNI, because Bangladesh has continuously
depended on aid from the international society for its national development projects. A majority
of the projects awarded by South Korean construction companies were initiated by ODA from the
Export–Import Bank of Korea and Korea International Cooperation Agency.

In the case of Sri Lanka, the influence of FDI and GDP was higher in terms of the number of
construction project orders awarded by South Korean companies than that of ODA because the national
development projects of Sri Lanka are managed by multinational local corporations that have been
established by foreign investment. This is because of the challenges that South Korean companies face
in gaining project orders as Japan provides a significantly larger amount of ODA and China provides
a lot of support in the field of construction.
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In order to maximize the positive influence on the performance of the construction business of
the donor country, the scale and field of ODA, the government’s policy on this issue, the expenditure
on ODA, the economic growth level in the recipient country, and the industrial trends in the recipient
country must all be considered. In recipient countries that are underdeveloped, it is feasible to attain the
level of competitiveness of South Korean companies by forming a partnership or consortium between
the ODA support organization of South Korea and its companies. This can be achieved through the
ODA project, which is aid provided through international agreements. Such partnership or consortium
could guarantee financial support and the acquisition of stable profits from construction projects in the
recipient country. It could facilitate smooth progress of projects for the ordering organization of the
recipient country.

ODA as tied aid can ensure stable profits for the companies of a donor country in the short term.
However, in the long term, this type of ODA could prevent those companies from participating in
projects supported by other donor countries. Accordingly, it is absolutely necessary to increase the
percentage of untied aid. Moreover, the improvement in the quality of ODA will enhance the image of
the companies of a donor country and also increase the probability of being awarded a contract for the
follow-up projects.

Many developing countries, which are recipient countries of ODA, need a large-scale national
project to revitalize their economy. In this situation, when a donor country expands the scale of aid to
support a large development project in a recipient country, the constructors of the donor country could
improve their recognition.
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