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Abstract: This paper aimed to identify the factors that affect Foreign Direct Investment (FDI) in the manufacturing industry
using a Vector Autoregression (VAR) model. The researcher selected possible economic indicators (Agriculture, Consumer
Price Index, Government Expenditure and Unit Labour Cost) through theories and empirical evidences from various
researches, covering quarterly period of 2004-2018. The result showed that there is a significant relationship between FDI and
the selected economic indicators. It also revealed that shocks agriculture produces a positive impact, as well as government
expenditure. However, consumer price index when introduced to shocks showed an immediate negative impact. On the other
hand, unit labor cost did not have a significant impact on the foreign investments. The future variability of FDI primarily
depends on itself, while the selected indicators affect roughly one-tenth of the future values of FDI

Keywords:

1. Introduction

Theeconomic performance of the Philippines in the past decade, gauged by the Gross Domestic Product
(GDP), moved erratically in the first few years and a steady growth in the latter years. This pattern indicates that
the Philippines exhibited a stable to increasing economic growth.

In 2018, Philippines experienced 6.2% economic growth, which was below the bounds of the National
Economic Development Authority’s (NEDA) 2018 GDP target of 6.5% to 6.9%. One of the reasons of low
growth rate was due to the decline in the exports of goods and services from 19.5% to 11.5% in 2017. However,
the decrease was tempered by the increase of government spending from 7.0% in 2017 to 12.8% in 2018, and
influx of capital formation (domestic and foreign investments) from 9.4% in 2017 to 13.9% in 2018.

The GDP composition of industries is another way to assess the economic growth of a country. Construction
was the most improved industry in 2018 with 15.9% growth, greatly surpassing its 2017 growth of 5.3%.
Likewise, public administration and defense, and compulsory social security increased from 7.8% in 2017 to
14.6% in 2018. Manufacturing industry had seen a slow down after two consecutive increases, staying at 4.9%.

Manufacturing is one of the biggest industries in the Philippines. Based on PSA, this industry contributed
19.1% or PhP3.32 trillion in 2018 GDP — the highest contributor. There are about 116,766 manufacturing
establishments based on the 2016 List of Establishment of the PSA, of which 1,1018 (0.9%) were large
enterprises, 963 (0.8%) were medium enterprises, 11,998 (10.3%) were small enterprises and 102,787 (88.0%)
were micro enterprises. Likewise, it is the fourth (4™) contributor to the employment in the Philippines for the year
2018. In PSA’s Labor Force Survey (LFS), manufacturing is estimated to have provided 3.63 million jobs or 8.8%
of the total employed persons.

One of the driving factors that drive a country’s economy to grow is its flow of investments. Investments are
used to increase the productivity and efficiency of a business. Usually, developing countries, like the Philippines,
attract foreign investments through adopting preferential policies (i.e., income tax holidays) that encourage foreign
investors to invest.

In 2018, FDI inflows in the country fell by 33.3%, from US$3.4 billion in 2017 to US$2.27 billion in 2018.
This was primarily due to low investments in electricity, gas, steam and air-conditioning industry from US$1.39
billion in 2017 to US$0.19 billion in 2018. However, industries such as financial and insurance activities, and arts,
entertainment and recreation were greatly boosted with 133.2% and 576.6% growth, respectively. Even though
manufacturing industry investments waned by 8.46%, it was the highest contributor to FDI with US$1.80 billion
contribution or 47.7% of the total FDI.
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In 2018, Department of Trade and Industry (DTI) launched the Inclusive Innovation Industrial Strategy (i*S) to
produce more and quality jobs, while attaining inclusive and sustainable growth. The i*S goal is to grow
innovative and globally competitive sectors (agriculture, manufacturing and services), through strengthening the
linkages of these sectors in the domestic and global value chains (GVC). To develop industries, the strategy will
focus on linking together activities, mainly on design, R&D, engineering, after sales with manufacturing, as well
as addressing challenges and constraints of each industry on the following identified priority sectors: a) auto and
auto parts; b) electronic manufacturing services; c) aerospace parts and aircraft maintenance, repair and overhaul;
d) chemicals; €) shipbuilding and ship-repair; f)furniture, garments, creative industries; g) iron and steel, tool and
die; h) agribusiness; i) construction; j) Information Technology—Business Process Management (IT-BPM); k)
transport and logistics; and 1) tourism.

2. Expiremnetal Method

Various data from the Philippine Statistics Authority (PSA), Bangko Sentral ng Pilipinas (BSP) and Bureau of
Treasury were identified to assess FDI. Evaluating the identified variables was approximated by the different
statistical indicators such as: a) agriculture was sourced from the agricultural gross value added (GVA) in constant
2000 prices; b) government spending through the expenditure of the National Government Cash Operations of the
Bureau of Treasury; c) economic stability used the consumer price index (CPI) with 2012 as its base year; and d)
unit labor cost (ULC) was the value of the commodity created per person employed. Some variables have
undergone another transformation to remove their seasonality components. Consumer price index, FDI,
Government expenditure, and unit labor cost may be influenced by seasonality factors.

The study mainly used the Vector Autoregression (VAR) model of the multivariate single equation, removing
the contemporaneous effect of the variables and the lagged effects of the variables, while taking into account the
long-run effects of the model. Process from diagnostic tests and residual analysis were followed.

The study measured the significant factors that can attract foreign investments in the manufacturing industry.
Furthermore, it also showed the impacts of shocks, as well as their variability effects, to the future values of FDI.
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Fig. 1 — Quarterly Behavior of: (a) Agriculture and (b) Economic Stability

It can be noted that there was a small increase in the agricultural productivity in the country from 2004 to
2009. However, it also shows that an almost stagnant to smaller increase was shown in 2010 to 2018. The
agriculture sector has the smallest share to the gross domestic product; every year the share is decreasing bit by
bit. This is primarily due to the shifting of the agriculture sector to different industries and services. According to
the survey deployed by the Department of Agriculture, the average age of farmers in the Philippines is 60 years
old. This is primarily due to the disinterest of the new generation in the agriculture sector as well as the risk of
investing due to weather conditions.

The Economic Stability, graphed through the inflation rate, of the country for the past 15 years can be seen
with highs and lows. Recently, the Philippine Statistics Authority (PSA) rebased the base year of the Consumer
Price Index (CPI) of the country to 2012. This was primarily due to restructuring of the economy and the inclusion
of other factors that were not covered during the 2000 base year. The period 2008 had the highest inflation rate
during the course of 15 years. This was primarily due to the global rice crisis where the Philippines is a net
importer of rice; since rice is an inelastic commaodity in the Philippines, when prices of rice skyrocketed from its
manageable prices and the demand for rice does not change. In this scenario, and the rice is the most heavily
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weighted in the CPI, inflation rate in the country skyrocketed. Likewise, a consistent increase in the latter part of
the graph can be seen. This was mainly due to the introduction of the Tax Reform for Acceleration and Inclusion
(TRAIN) law in the country. Even before the passage of first (1%) package of the law, prices of commodities
particularly sugar, increased in the prices in micro industries, thus affecting consumer expenditure.
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The behavior of the government expenditure during the last 15 years was noticeably increasing. It is noted in
the graph that from 2004 to 2010 there was a rapid and continuous increase, while a stagnant to slow increase was
noted from 2010 to 2015 and a sudden increase from 2015-2018. This is primarily due to the approach or style of
the government during different government administration. In 2004 to 2010, the Arroyo administration lump sum
appropriation, while Aquino administration used a bottom-up budgeting resulting to slow spending. On the other
hand, Duterte administration is very keen on the Build, Build, Build program that addresses infrastructure
requirements of the country.

The above graph shows a constant increase in the pattern of the unit labor cost. The series is defined by the
ratio of manufacturing Gross Value Added (GVA) by the total persons employed in the manufacturing industry. A
high labor cost is due to the disparity of the value of production to the total number of persons working in the
industry. It can be noted that in 2009 there was a decrease in the labor cost due to the decrease in the value of
production in manufacturing with only a minimal decrease in the persons employed. On the other hand, the latter
part of the series can be as a plateaued case, where the ratio of the labor cost from 2016 to 2018 did not differ
from one another.

The Foreign Direct Investments (FDI) has no clear patterns on the manufacturing investments of foreign
nationals in the country. It can noted that in 2010 there was a huge decline in the FDI, mainly due to the global
financial crisis which happened in the United States that affected many countries, thus their withdrawal of
investments in many countries. Furthermore, many international companies have closed down their operations in
the Philippines and head to other countries, due to high cost of electricity and water, lack of infrastructure and
poor logistics. However, investments in the country have been increasing in bit by bit due to the manufacturing
resurgence program of the government.

2.1.Determinants of Foreign Direct Investments

To determine the factors that attract foreign direct investments in the manufacturing industry, the researcher
used the Vector Autoregression (VAR) model. The use of the VAR model is to identify the dynamics of the most
endogenous variable to other variables. Likewise, the model can only specify the relationship of the variables and
not their degree of interaction with the dependent variable.
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Variable Order of Integration Staﬁg::: Test p-value
FDI Level -4.68 0.00
Agriculture Level -1.78 0.38

1* Difference -10.12 0.00
Economic Stability Level -1.82 0.37

1™ Difference -3.80 0.00
Government Expenditure Level 1.10 1.00

1™ Difference -7.95 0.00
Unit Labor Cost Level -1.06 0.73

1* Difference 6.76 0.00

Table 1. Stationary Test of the Determinants of Foreign Direct Investment

The unit root test tests the stationarity of the series. A stationary series is defined as there are no trends or
constant increase/decrease patterns in the series and revolve around the value zero. Based from the results of the
Augmented Dickey-Fuller (ADF) test the following were observed:

1. The foreign direct investments (FDI) series is stationary at level.

2. The Agriculture series is stationary at the first (1st) difference.

3. The Economic Stability series is stationary at the first (1st) difference.

4.  The Government Expenditure series is stationary at the first (1st) difference.
5. The Unit Labor Cost series is stationary at the first (1st) difference.

Looking through the results and from the behavior of the variables, it can be concluded that there existed a
trend component in Agriculture, Economic Stability, Government Expenditure and Unit Labor Cost. On the other
hand, FDI showed an erratic pattern that portrayed a stable series. Even though the test signified a presence of unit
roots in some variables, it should be tested for cointegration.

Based from the results of the Johansen System of Cointegration test on level, all equations were not
cointegrated, since it produced a probability value of 0.11 which is higher than the 0.05 significance level, thus
satisfying the null hypothesis that there is a cointegrating relationship between variables. Therefore, the variable
series does not have an interrelationship through time. With the rejection of cointegration at hand, the values were
differenced before including in the model. This process transformed series into a stationary series that can be used
in the model. Afterwards, the model was tested for the length of lags values it can contain.

The lag length selection process can determine the optimum lag values of the series that can be accommodated
in the model or it can limit the number of past values that can affect the present values. Using the Akaike
Information Criterion (AIC) that tests the goodness-of-fit of the lag values of the series, proposes that the lowest
AIC is the recommended number of lags to be included in the model. Based from the AIC, the lowest value
occurred on the fifth (5th) lag with 1.46 units. This suggests that highest possible lags that the model can
accommodate are within five (5) preceding periods.

2.2.Var Model Estimation

The vector autoregression model estimates the dynamic relationship of the variables to the most endogenous
variable (FDI). The model only interprets the relationship of the variables, while setting-aside the weights of the
variable affecting the dependent variable.

Based from the estimates of the vector autoregression model, the following were observed:

1. The first (1st) lag value of FDI produced t-statistic of 2.91 which was higher than the expected t-statistics
of 1.645 and the fifth (5th) lag value produced t-statistic of -2.97 which was lower than expected t-statistics of -
1.645. Therefore, past values of FDI have a significant relationship with the current FDI.

2. The third (3rd) and fourth (4th) lag values of the Agriculture produced t-statistics of 2.17 and 3.19,
respectively, which were higher than the expected t-statistic of 1.645. Therefore, Agriculture has a positive
significant relationship with FDI.

3. The second (2nd) lag value of the Unit Labor Cost produced t-statistic of -2.27, which was lower than the
expected t-statistic -1.645. Therefore, Unit Labor Cost has a negative significant relationship with FDI.
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4.  The second (2nd) and fourth (4th) lag values of the Government Expenditure produced t-statistics of 2.17
and 3.19, respectively, which were higher than the expected t-statistic of 1.645. Therefore, Government
Expenditure has a positive significant relationship with FDI.

5. The second (2nd) and fifth (5th) lag values of the Economic Stability produced t-statistics of -1.88 and -
2.96, respectively which were lower than the expected t-statistic of -1.645, and the fourth (4th) value produced t-
statistics of 3.80 which was higher than the expected t-statistic of 1.645. Therefore, Economic Stability has a
significant relationship with the FDI.

Although there relationships existed between the identified variables and FDI, the model cannot be generalized
unless it is subjected to residual and model diagnostics. Residual and model diagnostics test the following for a
holistic analysis of the model: 1) autocorrelation of error terms; 2) error terms are normally distributed; 3)
variances of the error terms are consistent through time; 4) stability of the VAR model; and 5) misspecification of
variables.

2.3Residual Analysis
2.3.1Autocorrelation

The autocorrelation of the residuals tests if the error terms of the model followed a specific pattern.
Autocorrelated residuals may specify missing information that must be included in the model or may use a higher-
order VAR model to explain the autocorrelation. The LM-Statistics tests the model up to the 12th lag, determining
if the residual terms are dependent on one another. Based from the results, the LM-Statistics probability values
were less than the confidence level, thus satisfying the null hypothesis that there exists no residual autocorrelation
on the model series. Therefore, the error terms of the model do not follow a specific pattern and do not depend on
other error terms.

2.3.2Normality

The normality of the residuals tests if the error terms of the model response in a randomly order and consistent
throughout the series. Non-normal distribution of the model may specify that the error terms are not behaving
independently or the model can be tested using the volatility of the variances of the model. Based from the Jarque-
Bera test, the test showed a probability value of 0.89 which is higher that the confidence level, thus satisfying the
null hypothesis that the distribution of the residual of model was normally distributed. Therefore, the error terms
were independent from one another and followed a random and consistent errors.

2.3.3.Heteroscedasticity

The heteroscedasticity of the model was tested to compute the consistency of the variances through time. A
heterscedastic model suggests that the error terms variances are different in through time and problem with wide
range of values, and suggest to identify the reason behind extreme values. Based form the white-noise test, the test
showed a probability value of 0.47, higher than the 5 significance level, thus satisfying the null hypothesis that the
model is heteroscedastic. Therefore, the variances of the error terms in the model are consistent through time.

2.3.4.Model Stability

The VAR model does not guarantee that all lag variables are included in the model; the model is subjected for
stability to determine if all lag values of the variables are accepted. If the model resulted in instability, the lag
value that causes the instability was omitted. Based from the inverse roots of autoregression characteristic
polynomial, all of the lag variables in the model have roots and modulus with less than one value, thus satisfying
that all roots and modulus are within the unit circle. Therefore, all lag values that were considered in the model are
stable.

2.3.5Block-Exogeneity Test

Exogeneity of the FDI was tested to determine if the identified dependent variable is the most endogenous
variable and the determinants have a direct relationship FDI. Based from the Block-Exogneity Wald tests, the
results showed that all variables are less than significance level, thus rejecting the null hypothesis that FDI is
exogenous. Therefore, there are no misspecifications present in the model and FDI is endogenous in terms of the
identified variables.

The model satisfied all residual and model diagnostics. Therefore, the following observations can be
generalized:

1. Agriculture has a significant positive relationship with FDI. As stated by Dinda (2009) the endowment of
natural resources as a factor in inputs for production in exports mainly encourages FDI.
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2. Economic Stability has a conflicting relationship with FDI. The immediate preceding increase in the
consumer price index (CPI) showed a significant negative relationship to the current FDI as indicated in various
researches (Udoh and Egwaikhide, 2008; Omankhanle, 2011; Jabri et al., 2013; Valli and Masih, 2014; Fanbasten
and Escobar, 2016; and Alshamsi, 2018). On the other hand, the 4 periods before the current CPI denoted a
significant positive effect. Khan (2010) noted that the effect of inflation rate can be positive due to the foreseen
economic growth of a country.

3. Government expenditure resulted to a significant positive relationship with FDI as supported by
Ifeakachukwu et al. (2013) and Othamn et al. (2018). The government spends its budget to build infrastructure for
a good market environment and subsidize other industries to increase their productivity.

4. Unit Labor Cost showed a significant positive relationship with FDI. This is in contrast with many
researches that used wage as their variable for Unit Labor Cost. The structure of the Unit Labor Cost in the
Philippines was very high; this may translate to the persons employed in the manufacturing industry who were
highly skilled (Demirhan and Masca, 2008).

Impacts of Variable’s Shocks and Variability to Future Values of FDI in the Manufacturing Industry
Impulse Response Function
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Fig. 3 — Variable’s Shock to the change in FDI (a) FDI, (b) Agriculture, (¢) Economic Stability, (d) Unit Labor
Cost and (e) Government Expenditure

Based from the impulse response function, the following observations were derived:

1.  Response of FDI to shocks to the introduction of shocks to itself will yield a positive effect in the five (5)
periods and negative effect after 5 periods.

2. Response of FDI to the introduction of shocks to the Agriculture will not yield immediately affect foreign
direct investments. The effect will only show second (2nd) to seventh (7th) periods after, while a negative effect
afterwards.

3. Response of FDI to the introduction of shocks to the Economic Stability will not yield an immediate
effect to the foreign direct investments, until third (3rd) period to fourth (4th) period, while making a positive
effect on the fifth (5th) and sixth (6th) period, before dying out afterwards.

4. Response of FDI to the introduction of shocks to the ULC will not yield an immediate effect to the
foreign direct investments, until a positive effect in the third (3rd) period. However, succeeding periods value,
including standard errors, linger in the zero value.

5.  Response of FDI to the introduction of shocks to the government expenditure displays that the
introduction of a positive shock from Government Expenditure will not yield an immediate effect to the foreign
direct investments. The effect will only show second (2nd) to fifth (5th) periods after, while a negative effect
afterwards.
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Variance Decomposition Analysis

Perio FDI Agricult E_cgnomic Govgrnment Unit Labor
d ure Stability Expenditure Cost
1 100.00 - - - -
2 95.98 1.58 0.22 1.97 0.24
3 69.00 5.07 7.99 14.46 3.48
4 59.26 9.46 10.24 12.57 8.48
5 53.41 15.54 10.14 12.36 8.56
6 46.36 17.57 13.13 10.68 12.26
7 48.01 17.05 12.19 10.62 12.12
8 48.50 19.35 11.01 10.20 10.93
9 48.79 20.02 10.68 9.92 10.60
10 47.64 20.29 10.43 11.48 10.15

Table 2. Variance Decomposition Analysis
Based from the impulse response function, the following interpretations were derived:

1.  The forecast variance of foreign direct investments due to itself, started from 100% in the first period,
declining to 50% in the sixth (6th) period and after.

2. The forecast variance of foreign direct investments due to Agriculture is only minimally visible after the
third (3rd) period and increasing to 20% afterwards.

3. The forecast variance of foreign direct investments due to Economic Stability is only minimally visible
after the third (3rd) period and stabilizing after at 11% afterwards.

4.  The forecast variance of foreign direct investments due to Government Expenditure is only minimally
visible after the third (2nd) period and stabilizing at 11% afterwards.

5. The forecast variance of foreign direct investments due to Unit Labor Cost does not have variability on
the first term and minimally visibly at the third (3rd) and stabilizing at 10% to 12% afterwards.

3.Conclusion

Agricultural output of the country is a major factor for attracting foreign investments (Dinda, 2009). A strong
linkage of the agriculture and manufacturing should be established, since the manufacturing industry particularly
food manufacturing has a large backward linkage that transforms raw agriculture output to a more value added
commodity (Gouk, 2012).

Consumer price index produces a negative relationship in attracting foreign investments (Udoh and
Egwaikhide, 2008; Valii and Masih, 2004; Fanbasten and Escobar, 2016). However, its effect towards foreign
investments is minimal and later on will die out (Jabri et al., 2013) and might signal a strong economic activity in
the future based from the speed of the market to adapt to sudden price increase.

Unit labor cost can positively attract foreign investments (Saglam and Boke, 2017). However, introduction of
shocks to unit labor cost does not have a clear impact on FDI (Demirhan and Masca, 2008). This could be
attributed to the stabilization of the ratio of the production and employment in the manufacturing industry.

Government expenditure has a positive effect on the foreign investments (Ifeakachukwu et al., 2012). The
continuous efforts of the government to subsidize major industries have shown to increase business market
environment in the country, thus attracting foreign investments. However, the type of expending in the political
side might cause disruption on the flow of disbursement of funds.

After the simulations of tests and conclusions, the following recommendations are suggested:

1.  The agricultural industry needs to be strengthened. The output of the industry must not stay at its current
level and should be transformed into a higher level of produce. Likewise, the linkage of the industry to other
industries, as well as the vital role of the academe and the government should be seen as an opportunity to revive
agriculture.

2. With the forthcoming of the industrial revolution in the Philippines, workers in the sector that might be
replaced due to automation and should pursue a skill enhancement on their current skills.
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3. The consumer price index or the inflation rate should be controlled at the target level of the government.
Likewise, future research may focus on the speed of the stabilization of the inflation rate.

4.  The government should use its fund more appropriately, such as allotment to expenditures that will help
the agriculture sector to revive. Furthermore, future research may also look further on the formation of fixed
capital.

5. The study has a lot of limitations. The following are recommended for future researches:

. Use of socio-political (i.e., political risk) and monetary parameters (i.e., interest rates);

. Competitiveness and its parameters (i.e., electricity cost, fuel cost, logistics);

e  Assessment and/or tracking of the Investment Promotion Agencies (IPASs) approved investments; and

Comparison of other country foreign direct investments and indicators to the Philippine model
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