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Abstract
This study examines the impact of foreign investment as a reﬂection of economic
globalization and ﬁscal policy in the form of natural resource revenue sharing in
development against environmental degradation, especially water in Indonesia. Using
33 provincial panel data during 2011-2015 with the basic model of EKC’s of cubic
forms. The results explain that is a relationship between income and degradation
that support the EKC hypothesis, but it not signiﬁcantly. Foreign investment has a
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positive and signiﬁcant impact on increasing degradation, while ﬁscal policy has a
negative and not insigniﬁcant impact on reducing environmental degradation. Natural
Resources Sharing Funds are not entirely used for environmental costs but are also
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used to provide basic infrastructure. The government needs to increase supervision
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of foreign capital, increase revenue sharing for natural resources and focus more on

Publishing services provided by

improving the environment.
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1. Introduction

ICE-BEES 2018 Conference
Committee.

Natural resources are one of the strategic capital in development but the excessive
and poorly planned exploitation of natural resources has caused many losses. One of
the important agenda of Suitanable Developmen Goal (SDG’S) 2030 related to natural
resources is water. UNDP (2016) describes water as the core of sustainable development because it can reduce poverty, promote economic growth and environmental
sustainability.
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The World Bank explains that 60 percent of the population in Asia lives with a
polluted water environment. The water environment quality in Indonesia is on average at less than air and land. Asici (2013) the current economic growth paradigm is
unsustainable especially in middle income countries. Uchiyama (2016) research on the
environment is mostly done on air. This research is fakus on water pollution, because
most of life is highly dependent on it.
The trade-off between economic development and environmental degradation
exists for a long time, due to the lack of empirical evidence and sufﬁcient data in
some countries [35]. The World Bank (1992) the impact of economic development
on the environment (air pollutants) follows an inverted U shape with different turnig
point, Grossman and Krueger (1995) pollutants oxygen, metal and bacterial regimes.
At the beginning of development, the increase in income will be followed by an
increase in environmental degradation to a certain level, then degradation begins to
decline in line with the increase in income. This relationship is then known as the
hypothesis of Environmental Kuznet Kurve (EKC). The EKC hypothesis seems to put the
degradation problem only in terms of income, in fact many factors affect degradation,
such as technology, investment and regulation, so that inverted U shape has a diversity
for different types of pollution and region.
The water quality index in Indonesia is at the lowest level compared to air and
land. Densely populated settlements by rivers, exploitation of forest resources, factory waste disposal and lack of government oversight contributed signiﬁcantly to the
degradation of the water environment. Data from the Ministry of Environment and
Forests, since 2011-2015, the quality index of the confusion tends to decline and are
at less than (IKLH <66), while the water quality is less likely to change or average at
53.19 (very low). At the end of the National Medium Term Development Plan (RPJMN),
Indonesia’s environmental quality index is expected to increase and reach 66.5-68.5
(middle).
In Indonesia, environmental degradation has received serious attention from the
government and has been formulated in the medium-term development plan (RPJMN
2015-2019) so that the model in this study, in addition to proving an inverted U-shape
also includes policy variables, to measure its contribution to environmental degradation. Thus, the contribution of this research contains three things as follows:
First, test the EKC hypothesis with composite water pollutants, not partial as some
previous studies: Shaﬁk and Bandyopadhyay (1992), Granda and Munoz (2008) BOD
pollutants, Kangkang et al. (2009) COD and NH3 pollutants, Grossman and Krueger
1995) oxygen pollutant, metal and pathogenic contents, Diao et al. (2009), Baojan
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et al. (2011), Peng et al. (2014) industrial wastewater pollutants, Orubu and Omotor
(2011) organic matter pollutant, Torras and Boyce (1998) Fecal Coli pollutants.Second,
examine the impact of foreign investment reﬂecting aspects of globalization, market
and transfer of degradation from developed countries to developing countries. Several studies using foreign capital variables such as Cole et al. (1997), Wheler (2000),
Dasgupta et al. (2002), Halkos and Paizanos (2013), Hakimi and Hamdi (2016). Third,
examine the ﬁscal policy of natural resource revenue sharing, reﬂecting internalizing
exsternal costs in the production process. Several studies have used policy variables
(government roles) such as Mohapatra and Giri (2008), Bhattarai and Hammig (2001),
Asici (2013), Xu (2014).
The rest of the paper is organized as follows. Section 2, review the sustanainable
development, growth and environmental literature. Section 3, describe the data use
and empirical model. Section 4, discusses empirical resul of the estimation. Finally,
some conclusion and recomendation with policy implication.

2. Literature Review
2.1. Sustainable development
Development activities in developing countries including Indonesia have not implemented internalizing external cost proportionally into threats to environmental sustainability. Sustainable Development was introduced by the World Environment Commission (Brundtland Commission) in its 1987 report on ”Our Common Future”. Although
it is very difﬁcult to make the concept of sustainability, World Bank (1992), Beckermen
(1992). Sustainable development is a development activity to meet the needs of the
present generation without sacriﬁcing the interests of future generations.
World Bank (1992) developing country output increased 4-5, while world output
will increase 3.5 times during 1990-2030, causing some environmental indicators to
deteriorate. This will not happen if a sound and restrictive environmental policy is in
place. Therefore the Dinda (2015) green growth strategy is a prerequisite for sustainable development, ie growth with attention to reducing pollution, waste, greenhouse
gases, natural resource depletion, energy efﬁciency, protection of biodiversity and
local ecosystems.
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2.2. Economic growth and environment
Economic growth illustrates the increase of national GNP. Samuelson and Nordahus
(2005), several factors that cause economic growth are: 1.Human resouce (labor supply, education, dicipline, motivation). 2.Natural Resource (land, mineral, fuels, enviromental quality). 3.Capital formation (machine, factories, road). 4.Technology (science,
enginering, management, entrepreneurship).
Mankiw (2007) Some of the determinants of Crusoe’s productivity are: physical
capital (the knowled and skill that workers acquire through education, training and
experience), natural resources (the input into the production of goods, land, river, and
mineral deposits), and technological knowledge (society’s understands of the best way
to produce goods and services) that are interrelated in a complex.
This relationship is subsequently written in the aggregate production function (APF)
as follows: Q = AF (K, L, R). where Q: Output, K: service and capital productivity, L:
labor input, R: natural resource input, A: technological level, F: production function or
Y = A F (L, K, H, N). Y: number of outputs, L: number of labor, K: number of physical
capital, H, number of human capital, N: amount of natural resources. A: technology, F
production function that explains the input combination to produce output.
Barro (1996) economic growth in 100 countries from 1960-1990 increased due to
several factors such as: education, life expectancy, low government consumption, legal
and inﬂationary improvements and trade. The role of technology is so important that
it was once considered exogenous. Capolupo (2009) variable of economic growth is a
combination of institutions, geography, social culture so it can take place in the long
term.
The study of the relationship between economic growth and environmental pollution is categorized into several groups, Kasman and Duman (2015). First, a study
examining the relationship between economic growth and the environment with EKC
patterns. Second study on revenue and environmental relationships with concentrations on income and energy and ﬁnally, the combined study of both and focus on
emissions, energy consumption and income. Panayotou (2003). Does EKC really exist,
what is the role of other factors besides income, how relevant are statistical crosscountry relationships, what are the implications of environmental damage and what
is the role of environmental policy.
The EKC hypothesis explains the relationship between several indicators of environmental degradation and per capita income. Degradation increases with the increase
in income to a certain point (turning point), then decreases as income increases or
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resembles the inverted U letter, as Kuznet hypotheses, about the relation of income
and inequality [24], so EKC becomes the analogy [14, 21]. This condition raises the
assumption that the relationship of income and pollution is unidirectional. It means
that income change causes the environment to change and not the other way around.
Coondoo and Dinda (2002) there are three different types of causality relationships
between income and the environment. First, for developed countries, causality occurs
from emissions to income. Second, for central and southern American and Japanese
countries, the causality of income from emission to emission. Third, for Asian and
African countries bidirectional causality is applied. Thus, the curve form of the relationship between income and the environment is not only inverted U shape, but varies
for each country and type of pollutant.
Taguchi (2012) with local pollutant analysis (sulfur) is more likely to enact the EKC
hypothesis than globally because of its high diversity of conditions. Asici (2013) the
relationship between income and natural pressures (CO2) is stronger, in middle and low
income groups, than in high-income countries. Uchiyama (2016) EKC pattern naturally
corresponds to the economic growth rate of each country, no consensus is reached
about the environmental improvements turning point. Wu (1998) has a positive relationship between environmental quality and income, but high income levels do not
indicate comparable spending. Cole et al. (1997) the relationship between per capita
income and environmental quality is unavoidable, Lim (2011) some pollutants worsen
and then improve with economic growth.
Evidence of reversed U relationship only applies to some pollutants and regulation
is the dominant factor in reducing pollution [12]. The relationship between income and
different types of emissions depends on many factors, not all pollutants follow the EKC
pattern [31]. Bertinelli et al. (2008) the relationship of income and pollution depends
on the capacity of the state in improving its environment, so its form may vary.
The basic model of the relationship between income and environmental degradation
by Shaﬁk and Bandyopadhyay (1992) is divided into three: Linear, squared and cubic
logs. Kijima et al. (2010) explains, EKC model is categorized in several forms, namely:
dynamic and static; macroeconomics and microeconomics; short and long term and
deterministic and stochastic. Uchiyama (2016) techniques are classiﬁed into two categories: First, state-based, Second, data-based and estimation methods.
Grossman and Krunger (1995) are the pioneers of EKC researchers using a cubic
model and several control variables. Torras and Boyce (1998), Bhattarai and Haming
(2001), Mohapatra and Giri (2009), Baojuan et al. (2011), Peng et al. (2014). This study
uses a static model plus two control variables, foreign investment policy and natural
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resource revenue sharing. The model used in this study adopted from [14] that is cubic
model with several control variables simultaneously. The estimation method used is
Common, Fixed Effect and Random Effect.

3. Research Methodologi
3.1. Type and source of data
The data used in this study is secondary to the Ministry of Environment and Forestry.
Form of combined data of series (series) and cross or (pool data) covering 33 provinces
throughout Indonesia, in the period 2011-2015. Based on these sources, the rivers that
are sampled are large cross-provincial rivers as much as 109 and monitoring is done at
least 4 times a year. The parameters used in determining the quality of water include
7 indicators that can be grouped into (oxygen, metal and bacteria content). Based on
this indicator, the agency makes a composite Index of Environmental Quality (IEQ) of
water. In order for this value to describe degradation, the researcher process by making
the conversion of absolute value reduction of the index number to the maximum.

3.2. Empirical model
Ln (DEGAIR) = βo + β1 ln (PDKAP1) + β2 (ln (PDKAP2)2
(1)
3

+ β3 (ln (PDKAP3) + β4 ln (PMA) + β5 (ln (DSDA) + εi
Theoretically, the EKC Hypothesis (U shape) occurs when:
if β1> 0, β2 <0 and β3 = 0. The turning point will be reached at β1 / 2 β2,
[8, 13, 14, 27, 29]
T
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1: Deﬁnitions and expectations of variable relationships.

No

Variabels

Notation

Unit

Sign

1

Water Degradation

DEGAIR

Index

Dependent
variabel

2

GRDP per capita

(PDKAP) 1

Million Rp

+

3

GDP per capita squared

(PDKAP) 2

Million Rp

-

4

GRDP per capita cubic

(PDKAP) 3

Million Rp

5

Foreign investment

PMA

Million $

+

6

Revenue-sharing fund of natural
resources

DSDA

Million Rp

-
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4. Results and Discussion
Based on the results of the analysis with the cubic model presented in Table 2, the
EKC hypothesis occurs, but is not signiﬁcant with a turning point of $ 109,793, this
result supports Mohapatra and Giri (2008) SPM pollutants with a peak point of $ 307,
Torras and Boyce (1998) some pollutants (Smoke, Heavy Particle and Fecal Coli), but
not support for Sulfur dioxide pollutants, Disolve Oxygen. Taguchi (2012) Local pollutant
analysis is more likely to support the EKC hypothesis than globally because of its high
diversity. Cole et al. (1997), Lim (2011) the relationship between per capita income
and the environment is inevitable, initially worsening and then improving in tune with
economic growth. The turning point obtained there is no uniformity for each country
and the type of pollutant [39].
T

2: Empirical results of the estimation.

Koeﬁsien

Common

Prob

Constanta

2.0677

0.2243

Fixed

Prob

Random

Prob

PDKAP1

1.9055

0.1971

1.9276

0.6048

1.9353

0.3882

PDKAP2

-0.6419

0.1267

-0.3691

0.7200

-0.5731

0.3661

PDKAP3

0.0684*

0.0790

0.0269

0.7722

0.0558

0.3396

PMA

0.0152**

0.0381

0.0036

0.7594

0.0107

0.2442

DSDA

-0.0093

0.1817

0.0142

0.2400

0.0031

0.7358

R Square

0.1473

0.7502

0.0371

*** (1%); ** (5%); * (10%)

Some studies that do not support EKC hypothetical with Cubic models such as: Grosman (1995) Fecal Coli pollutants and Total Coli, Orubu and Omator (2011) SPM pollutants,
Boujuan et al. (2011) Industrial Waste Gas pollutants (IWG) and Industrial Dark Matter
(IDM), Bhattarai and Hammig (2001) for Asia but not to Latin America and Africa.
The diversity of the results of this study further clarify that the causality of economic
and environmental growth varies for each country and the type of pollutant [10]. Many
factors inﬂuence, so not all pollutants follow EKC pattern [31]. Bertinelli et al. (2008) the
relationship of income and pollution depends on the country’s capacity to improve its
environment, so that its form may vary. Stren et al. (1996). Cross-sectional regression
models will produce different patterns.
Economic growth requires natural resources Samuelson and Nordahus (2005),
Mankiw (2007). Technology, educator, law and trade [3] Institutional, geographic and
social [9] and in the long run, will certainly have different environmental impacts for
each country, due to differences in production and policy availability.
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The coefﬁcient of foreign investment (PMA) is positive and signiﬁcant, meaning that
the increase of foreign investment will increase the real degradation. These results are
in line with Hakimi and Hamdi’s (2016), Halkos and Paizanos (2013) for Co2 pollutan,
but are not in line with Wheeler (2000), Dasgupta et al. (2002) and Cole et al. (1997).
DSDA ﬁscal policy as a form of internalizing external cost, has not been able to
reduce the real degradation. These results are in line with some studies, albeit with
different pollutants such as [19] for CO2 pollutants. Taguchi (2012) for Asian countries,
including Japan. Wu (1998) high income levels have not yet indicated a comparable
expenditure. Shaﬁk (1994) most of the environmental costs are external so the pressures on the environment continue to occur
The results are not in line with the research [1] The institutional quality has a negative and signiﬁcant impact on environmental pressures. Bhattarai and Hammig (2001),
Xu (2014) implementation of long-term environmental policy, Dasgupta et al. (2002)
Regulation is the dominant factor to explain pollution reduction, Dinda (2015) Green
growth is a strategy to achieve sustainable development with more focus on improving environmental quality. Therefore, the government as an authority immediately
implement the environmental regulations strictly and afﬁrm the rights of ownership
and reduce poverty to realize sustainable development.

5. Conclusions and Recommendations
5.1. Conclusion
Based on the analysis and discussion, several conclusions are formulated: First, the EKC
model with the cubic equation is obtained, since the PDKAP1 variable is positive and
PDKAP2 is negative and PDKP3 is zero (each variable has a mark that qualiﬁes to produce an inverted U curve) but it not signiﬁcant. Secondly, the pattern of environmental
change varies greatly because it is not only related to income but by many factors and
complex. Third, foreign investment (PMA) as a form of economic globalization has a
positive impact or increase water degradation signiﬁcantly in Indonesia. Finally, ﬁscal
policy as an effort to internalizing external cost has no signiﬁcant effect because the
environmental cost is still external, the high funding requirement for the construction
of basic infrastructure, causing environmental improvement, especially the water is
not yet optimal.
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5.2. Recomendation
This research has several recommendations as follows: First, improve selection and
supervision of foreign capital managing natural resources. Second, strictly apply the
rules and rights of environmental ownership. Third, increasing revenue sharing for
natural resources results as an ineternalizing external cost. Finally, increase investment
for environmental improvement and reduce poverty.
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