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Abstract

This study aims to examine the influence of macroeconomic indicators and infrastructure spending on foreign direct
investment (FDI) in the period 1981 to 2018. This study uses a quantitative approach. The sample in this study is
macroeconomic variables, which include gross domestic product, inflation, debt to GDP ratio, interest rates, exchange
rates, and infrastructure spending in the 1981 to 2018 period. The analysis technique used is cointegration and error
correction modeling. The analysis shows that gross domestic product, inflation, debt to GDP ratio, interest rates,
exchange rates, and infrastructure spending have a long-term and short-term relationship to FDI.
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Abstract. This study aims to examine the influence of macroeconomic
indicators and infrastructure spending on foreign direct investment (FDI)
in the period 1981 to 2018. This study uses a quantitative approach. The
sample in this study is macroeconomic variables, which include gross
domestic product, inflation, debt to GDP ratio, interest rates, exchange
rates, and infrastructure spending in the 1981 to 2018 period. The analysis
technique used is cointegration and error correction modeling. The
analysis shows that gross domestic product, inflation, debt to GDP ratio,
interest rates, exchange rates, and infrastructure spending have a long-term
and short-term relationship to FDI.

Keywords: Gross domestic product, infrastructure spending, inflation,
interest rates macroeconomics.

1 Introduction

Foreign Direct Investment (FDI) is an international capital flow where foreign investors
from one country invest their capital in another country. Usually, FDI is related to
investment in productive assets by foreign investors. According to UNCTAD, FDI is
defined as an investment that involves long-term relationships and reflects long-term
interests and is controlled by a resident entity within an economy (foreign direct investors
or holding companies) from companies residing in different economies. On the other hand,
a Foreign Portfolio Investment (PFI) is the flow of capital to countries seeking financial
benefits in the short and medium term through investments in the stock and bond markets.
PF1 is generally disliked by countries because it is associated with rapid outflows in times
of crisis, which disrupts the stability of the local financial markets. In the last two decades,
it has been a significant increase in FDI inflow throughout the world. As a developing
country, Indonesia has several problems, one of which is the limited funding for economic
development [1].

* Corresponding author: zeplin@peter.petra.ac.id

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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Limited funding is a problem that often occurs in economic development. In the era of
Jokowi's presidency, the current leader has carried out economic reforms, namely by
issuing economic policy packages and eliminating fuel subsidies. The elimination of fuel
subsidies brings an impact on the rating of Indonesia by Standard and Poor in May 2015,
which previously was given a BB + stable outlook to a BB + positive outlook [2]. With the
improvement of administrative policies in the era of Jokowi's presidency, Indonesia can
create many foreign investment opportunities. This is in line with President Jokowi's dream
of putting more emphasis on developing infrastructure for Indonesia, especially the eastern
part of Indonesia, the sea toll project, and the construction of electricity and other
infrastructure.

The problem that often occurs in developing countries is limited funds. Indonesia, as a
developing country, needs large funds to carry out national development. One potential
source of financing is FDI [3]. Thus, Indonesia can utilize FDI to conduct development in
Indonesia. FDI is more important in ensuring sustainable development compared to the
flow of aid (grants) or foreign portfolios because the occurrence of FDI in a country will be
followed by the transfer of technology, know-how, management skills, business risk is
relatively small and more profitable.

There are several factors that influence foreign direct investment that can help a
country's economic development. Economic growth is one of the factors that influence FDI
investment, long term positive influential impact between macro analysis of economic
growth achieved by a country as measured by the balance of real national income achieved
by that country [4]. A country’s economy is said to increase if the number of goods and the
number of services has increased so that a country's economic growth will increase
domestic saving and investment so that it has a positive impact on FDI [1]. Inflation is an
indicator to observe the level of change and is considered to occur if the price increase
process continues and influences each other. This shows that inflation is an indicator of the
level of stability of a country, but in terms of investors will see inflation as the level of risk
of a country in the stability of a country. The higher level of inflation will result in a
decrease in the amount of FDI entering a country

In addition to economic growth and inflation, investment costs in the form of cost of
capital also determine investment interest from investors. The level of cost of capital can be
seen through the interest rate on loans, which applies in a country as investment costs in the
form of cost of capital. Interest rates are set in a country, the lower the interest rate, the
lower the inflation. As a result, people's purchasing power rises, and investment interest
increases [5].

The exchange rate is one of the factors in creating FDI flows in the host country.
Besides, the exchange rate also acts as an indicator of the stability of the country, so that
foreign investors can use the exchange rate indicator as one of the decisions in making
decisions in investing. Debt to GDP ratio is the ratio of the level of risk or soundness of
debt in a country that compares a country's debt to a country's total income. The factors
influencing the entry of FDI are the debt to GDP ratio for short periods and long periods,
there is a negative influence between the ratio of debt to GDP to a country's FDI [6].

The government of Indonesia hopes that investment interests outside Java can increase,
but infrastructure limitations (roads, bridges, railroad tracks, etc.) are a separate problem in
attracting foreign investment in developing infrastructure outside Java. Infrastructure
development by the government is a factor that can attract foreign investors in investing.
Because with the readiness of infrastructure in Indonesia, it can make investors easier to
invest their funds in the infrastructure sector itself. If infrastructure, such as roads, ports,
and railways for development needs is already available, it is certain that investments
related to the sector will increase rapidly. Good infrastructure can significantly make
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overhead costs cheaper [7]. Empirical evidence shows that the availability of the required
infrastructure in the host country positively influences FDI inflows [8].

2 Related theory

2.1 Foreign direct investment (FDI)

Referring to the provisions contained in the Investment Law No. 25, 2007, Foreign Direct
Investment (FDI) is an investment activity to conduct business in the territory of the
Republic of Indonesia, which is carried out by foreign investors, both those that use fully
foreign capital and those who join domestic investors. Foreign investment, or commonly
referred to as FDI, is also an effort to increase the amount of capital for economic
development sourced from abroad [9]. The definition of FDI as contained in the balance of
payments manual is an investment made to obtain a perpetual interest in companies
operating outside the investor economy [10].

2.2 Macroeconomics

Macroeconomics is one branch of economics that focuses on economic behavior and
policies that can affect the level of consumption, investment, trade balance, and balance of
payments of a country. In summary, it can be said that macroeconomics is very concerned
about the interaction between labor, the rotation of goods, and economic assets that result in
trade activities of each individual or country [11]. Macroeconomics is the study of "total" or
aggregate major economies. Macroeconomics is the study of world economic phenomena;
for example, government regulations, unemployment rates, and economic growth [12].

2.3 Interest rate parity (IRP)

Interest rate parity (IRP) is a theory that the difference in interest rates between the two
countries is the same as the difference between the forward exchange rate and the spot rate
parity interest rate plays an important role in the foreign exchange market, linking interest
rates, spot exchange rates, and foreign exchange rates. Conditions in which the market will
adjust the interest rate with the exchange rate so that there is no possibility of arbitrage so
that a balanced state occurs led the interest rate parity [13]. IRP is where an arbitration
condition that always adjusts so that there is a level of balance in the international financial
markets [14].

2.4 Relationships between concepts
2.4.1 GDP to FDI

Economic Growth has a strong role in describing a country's economy. If the economy is
always growing, it will create investment interest in high-growth countries; but if the
economic growth in a bad country indirectlfy reduces investor’s confidence in the country.
This is also supported by several previous studies. The long-term growth rate in a country
will improve the economic situation in the country [15]. A good level of GDP growth will
have a positive impact on the country because it will attract investors to invest [16].
However, there are studies that argue about the negative impact between GDP and FDI that
results [17].
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2.4.2 External debt to GDP and FDI

Debt is an indicator to show the level of risk. In investing in companies, there have been
several ways to see risk, one of which is the DER ratio, but this study will use the debt to
GDP ratio to see the risk of a country [18]. FDI can solve the problem of foreign debt
accumulation in developing countries and also increase per capita income. Excessive
dependence on foreign debt can be associated with enormous risk and can hamper the
growth of developing countries [19]. The factors influencing foreign capital entry are from
external debt to Gross Domestic Products for the short and long term, and have a negative
impact between the ratio of debt to GDP to FDI.

2.4.3 Inflation to FDI

Inflation is a condition where prices generally increase continuously while, on the other
hand, the level of income of the community is relatively fixed. The economic instability of
a country can be a barrier to the entry of investment into a country. High inflation illustrates
that the country's economy is unstable, which means the country's government has failed to
balance the economy [20]. Inflation can cause a greater risk of business failure. The high
level of inflation makes public consumption decrease because of the declining ability of
people to buy goods due to soaring prices. Inflation is prolonged, many producers will go
bankrupt because their products will be relatively more expensive so that no one can afford
it. It can be concluded that there is a negative relationship between inflation and
investment. That is, the more unstable the macroeconomy of a country, the lower the level
of investment. The inflation is positively influencing the FDI due to the occurrence of a
stimulus in the economy due to increased inflation and interest rates so as to provide a
positive impact on FDI.

2.4.4 Interest rates to FDI

Interest rates are costs that must be paid by capital debtors for loans or the use of a sum of
money to a capital lender. There is a negative influence between interest rates and
investment levels. This means that if interest rates are high, the amount of investment will
decrease. On the contrary, low interest rates will encourage more investment [21]. If
interest rates rise, loans will become more expensive and cause fewer projects that investors
can run. Conversely, if interest rates fall, borrowing costs are cheaper and will increase the
number of projects that can be run by investors. Other studies also provide a positive
impact between interest rates and FDI. Increase in interest rates has a positive relationship
in the long run as the expected rate of return on investments made in the host country [22].

2.4.5 USD exchange rate to FDI

The exchange rate is the rate of a currency used by one country to another country.
Exchange rates can be a driving factor for FDI flows in destination countries, because
weakening the currency of the destination country (the host country) will increase
investment returns for investors [4]. The exchange rate has a positive impact on FDI [17].

2.4.6 Infrastructure expenditure to FDI

Government readiness in providing infrastructure can also create attractions for investors to
invest in. This can be measured by the level of government expenditure, which can show
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the level of government involvement in the economy. Government spending can attract FDI
inflow [23]. FDI show that FDI in Africa depends on the level of infrastructure
development [24].

2.5 Research framework

Gross Domestic
Product

Inflation

Interest rate

Foreign Direct
External Debt Investment

Exchange rate

Infrastructure

Fig. 2. Research framework

Based on the aim of this research and the impact between concepts, the hypothesis for this
research are constructed as follows:

H1: GDP, rasio debt to GDP, inflation, interest rate, exchange rate, and government
infrastructure expenditures have impacts on the long term FDI in Indonesia.

H2: GDP, rasio debt to GDP, inflation, interest rate, exchange rate, and government
infrastructure expenditures have impacts on the short term FDI in Indonesia.

3 Research method

This research belongs to the quantitative research, and the variables used in this study are
GDP, debt to GDP, inflation, interest rates, exchange rates, and infrastructure spending as
the independent variables. While the dependent variable is FDI. In this study, the
population to be examined is the annual data from FDI, economic growth, debt to GDP,
inflation, interest rates, foreign exchange reserves, and infrastructure spending from the
period 1981 to 2018. The data source used in this study is secondary data that are data
collected by agencies and published to the user or community. The source of the data is
taken from the website of Bank Indonesia, the statistical center, the investment coordination
agency, and the World Bank website.
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Stationary is a time series data condition which, if the mean, variance, and covariance of
the variables are not all affected by time. Data testing can be done using the Augmented
Dickey-Fuller (ADF) and Phillips-Peron (PP) tests. The data can be said as stationary data
if there is a root unit in the data. The procedure to find out stationary data or not is by
comparing the statistical value of ADF or PP with the critical value of the Mac Kinnon
distribution. The ADF or PP statistical value is indicated by the t-statistic value. If the
absolute value of the ADF or PP statistic is greater than the critical value, the observed data
shows stationary, and if the ADF or PP statistical value is smaller than the critical value,
then the data is not stationary.

Cointegration test can be used to determine whether two or more economic variables or
financial variables have a long-term equilibrium relationship. Variables must be stationary
for cointegration testing. Johansen's cointegration test will use the VAR (p) model. Next,
the determination of the rank A expressed by r through E-Views will be performed and then
a Trace Test will be conducted to find the cointegration relationship.

Requirements to accept and reject VAR data tests:
Ho = probability > 5 % (there is cointegration)
Hi = probability < 5 % (there is no cointegration)

Error Correction Model (ECM) is a dynamic econometric model for determining
cointegration equations in the short term, and ECM is used when there is a cointegration
impact.

Requirements to accept and reject ECM data :
Ho = probability > 5 % (Equation rejected)
H; = probability < 5 % (Equation accepted)

4 Data analysis and discussion
4.1 Johansen’s cointegration

Table 1. Johansen’s cointegration unrestricted cointegration rank test (Trace)

Hypothesized Trace 0.05

No. of CE(s) | Eigenvalue | Statistic | Critical Value | Prob.**
None * 0.787160 | 170.4163 125.6154 0.0000
/At most 1 * 0.618906 | 114.7167 95.75366 0.0013
/At most 2 * 0.569590 | 79.98717 69.81889 0.0062
At most 3 * 0.483435 | 49.63859 47.85613 0.0337
At most 4 0.329355 | 25.85864 29.79707 0.1330
/At most 5 0.209110 | 11.47607 15.49471 0.1838
/At most 6 0.080737 | 3.030597 3.841466 0.0817

Trace test indicates 4 cointegrating eqn(s) at the 0.05 level
*denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis P-values [25]

Based on the above Table 1, it can be seen that the trace statistic value and maximum
eigenvalue at r = 0 are greater than the critical value with a significance level of 5 %. This
means that the null hypothesis, stating that there is no cointegration, is rejected and the
alternative hypothesis stating that there is no cointegration cannot be rejected. Based on the
econometric analysis above, it can be seen that among the variables in this study, there are
four co-integrations at a significance level of 5 %. Thus, the results of the cointegration test
indicate that the movement of GDP, inflation, exchange rate, debt to GDP ratio,
infrastructure spending, lending rate, and FDI inflow have stability or balance impact and
similarity of movements in the long run. In other words, in each short-term period, all
variables tend to adjust to each other, to achieve their long-term equilibrium.
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Table 2. Normalized Cointegrating Normalized cointegrating coefficients
FDI GDP INFLA INFRA KUR RATIO RATE
1.000000 | -0.457279 | 9.743625 1.568943 -3.108533 -1.277278 4.416341
(16.6072) | (0.83467) | (13.4400) (7.66914) (0.46956) (1.42121)

The Normalized and the Adjusted long run coefficients, as presented in the Table 2
were examined. However, attention is paid more in the normalized long run relationships
due to the non-conformity of the signs of the coefficients to the expectation of the Adjusted
coefficients.

GDP has a coefficient of -0.457 279, meaning that if the real interest rate increases by
1%, then FDI will decrease by 0.457 279 %. Inflation has a coefficient of 9.743 625,
meaning that if inflation has increased 1 % then FDI will rise by 9.743 625 %.
Infrastructure has a coefficient of 1.56 894, meaning that if infrastructure has increased 1
%, then FDI will rise by 1.56 894 %. The exchange rate has a coefficient of 3.108 533,
meaning that if the exchange rate increases 1 %, then FDI will rise by 3.108533%. The debt
/ GDP ratio has a coefficient of -1.277 278, meaning that if the debt / GDP ratio has
increased by 1%, then the FDI will decrease by 1.277 278 %. The rate has a coefficient of -
4.416341, meaning that if the rate has increased 1 %, then FDI will rise by 4.416 341 %.

4.2 Estimate of error correction modeling (ECM)

The cointegration of the variables as established with the Johansen’s criterion above
necessitates the ECM analysis based on the Engel-Granger Representation Theorem: if two
or more variables are cointegrated, their impacts can be expressed in terms of Error
Correction Modeling (ECM).

Table 3. Error Correction Modeling (ECM)

Variable Coefficient  Std. Error _ t-Statistic _ Prob.
C 0.684527 4.002675  0.171017 0.8654
D(GDP) 12.38102 29.12385  0.425116 0.6739
D(INFLA) 0.725764 0.245050  2.961698 0.0060
D(INFRA) 3.450049 6.593051  0.523286 0.6048
D(KUR) -19.50824 22.06677  -0.884055 0.3839
D(RASIOP) -0.499873 0.218714  -2.285511 0.0298
D(RATE) 1.578394 0.658047  2.398605 0.0231
ECM(-1) -1.271917 0.199009  -6.391258 0.0000
R-squared 0.711497  Mean dependent var 0.135721
Adjusted R-squared 0.641858  S.D. dependent var 10.99319
S.E. of regression 6.578867  Akaike info criterion 6.794413
Sum squared resid 1255.163  Schwarz criterion 7.142719
Log likelihood -117.6966  Hannan-Quinn criter. 6.917207
F-statistic 10.21698  Durbin-Watson stat 2.089301
Prob(F-statistic) 0.000002

Dependent Variable: D(FDI)

Method: Least Squares

Date: 09/07/19 Time: 13:03

Sample (adjusted): 1982 2018

Included observations: 37 after adjustments

The coefficient of Disequilibrium Error Term (ECM) came up with the expected
negative sign and is statistically significant considering its high t-statistics (-6.391 258), the
result, therefore, is an indication that a short run impact exists between GDP, debt to GDP
ratio, inflation, interest rate, exchange rates, and government infrastructure expenditure to
FDI.
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4.3 Analysis of variables

If observed from the results between GDP and FDI, it shows that GDP has a significant
long-term impact with a negative coefficient on FDI in Indonesia. This means that
economic growth in Indonesia directly affects FDI in Indonesia. Economic growth having a
significant impact with positive coefficients on investments made by foreign investors [15].
However, when viewed from GDP data in 1998 and 2015, FDI has tended to decline in
those years. This is consistent with research conducted that GDP has a negative relationship
with FDI [17].

The second variable is a debt to GDP, and the results show that the debt to GDP
variable has a long-term impact with a negative coefficient on the value of FDI in
Indonesia. This shows that the interest of foreign investors in investing their capital is
influenced by Indonesia's debt to GDP ratio. This stating that the debt to GDP ratio has a
negative influence on foreign investment [6]. The degree of the debt to GDP ratio of a
country every year is one indicator of economic measurements regarding the level of the
risk of destination countries for investment. Investors will see the debt to GDP ratio as a
reference in investing. The greater the ratio of debt to GDP, the greater the debt of a
country compared to state income. Foreign investors will see the value of the debt ratio as
the value of risk in investing in Indonesia. In 1998, the debt to GDP ratio was 159 % in
Indonesia, which means that Indonesia's sovereign debt is 59 % higher than income (GDP),
causing foreign investors to hold their investment in Indonesia due to the large debt to GDP
ratio. From 2003 onwards, Indonesia experienced an improvement in the debt to GDP ratio,
where debt is smaller than 60 % compared to the country's GDP. In accordance with
regulations of Law Number 17 of 2003 concerning State Finances, the ratio of the country's
debt is to a maximum of 60 % compared to GDP. As a result of these improvements, FDI
that occurred in Indonesia from 2003 to 2018 has increased every year and its peak in 2018,
the highest in the history of Indonesia.

The third variable is inflation. The results show that the inflation variable has a
significant positive impact on the value of FDI. This shows when inflation rises, FDI
actually increases, and it applies vice versa. The inflation is positively related to FDI due to
the occurrence of a stimulus in the economy, such as increased inflation and interest rates,
S0 to provide a positive impact with FDI [6].

The fourth variable is the interest rate that uses the loan interest rate as a proxy.
Regression results can show that interest rates have a long-term impact with a positive
coefficient on FDI in Indonesia. This also shows that when Indonesian interest rates as a
reference to IRP rise, it will increase the value of FDI in Indonesia. However, this research
can be supported and can be explained by the IRP theory, which is a condition where the
market will adjust the interest rate to the exchange rate so that there is no possibility of
arbitrage so that a balanced state occurs. As a perspective, foreign investors will start
investing when borrowing interest rates in their country (home country) are low compared
to the host country. So foreign investors will invest in developing countries like Indonesia
due to interest rates in the home country (home country) is smaller than the country (host
country). This is consistent with the phenomenon that occurred when the US lowered its
interest rate to near zero (0) in 2008, Indonesia has adjusted to the increase in lending rates
in 2009 from its original 13.60 % to 14.50 %; and when America has raised its interest rates
at the end of December 2015, Indonesia actually lowers the interest rates in early 2016.

The fifth variable is the USD exchange rate. The results show that the USD exchange
rate variable has a significant negative impact on the amount of FDI. So, when the Rupiah
is strengthening, FDI also increases. Investors will start investing when the Indonesian
economy starts to improve. If we look at the fact of the exchange rate of Rupiah against the
US dollar, in several years such as 1999, 2011 when the US dollar exchange rate
strengthened, FDI also experienced a significant increase, but there were times in 2003,
when the rupiah appreciated, FDI actually declined. This is consistent with research by
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Shetty et al.[25] who argues only at a certain level, and the exchange rate can affect FDI.
This is appropriate considering that in 2002 and 2006, the USD exchange rate did not
experience significant appreciation.

The last variable is infrastructure spending. The results can show that the infrastructure
spending variable has a long-term impact with a positive coefficient on the value of FDI in
Indonesia. Infrastructure spending undertaken by the Indonesian government can attract
foreign investors to invest in Indonesia. In accordance with Anyanwu's [23] research,
government spending can increase FDI, and in Musila and Sigue’s [24] research on FDI
show that FDI in Africa depends on the level of infrastructure development. Foreign
investors will be more interested in countries that have infrastructure readiness and
undertake infrastructure development; so as to cause of the increased investment in
Indonesia, this is in line with the policy of infrastructure development undertaken by the
administration of President Jokowi, in which the infrastructure budget is of three hundred
trillion rupiahs in 2015 (the largest from the period 1981 to 2018).

5 Conclusion

Based on the results of the model studied, the following conclusions can be drawn: GDP,
debt to GDP ratio, inflation, interest rates, exchange rates, and government infrastructure
spending have long-term impacts on the FDI in Indonesia.

GDP, debt to GDP ratio, inflation, interest rates, exchange rates, and government
infrastructure spending also have short-term impacts on FDI in Indonesia. Therefore, if the
government of Indonesia wants to increase foreign investment in the form of FDI, it is
important for the government to pay attention to macroeconomic indicators such as GDP,
debt to GDP ratio, inflation, interest rates, and exchange rates to attract the attention of
foreign investors. Infrastructure spending is also important in attracting investment.
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