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Abstract 
This present study examines the environmental impact of biomass energy consumption as a bioenergy 
resource in predicting economic growth in Indonesia in the presence of Cobb-Douglas production function. 
Biomass is considered a sustainable, potentially environmentally sound and a replenishable resource .The 
present study takes annual time series data over the time period of 1980 to 2017. The study used biomass 
energy consumption to examine the long run relationship between environment, economic development, 
capital, labor, exports of goods and services and biomass energy consumption in Indonesia. The author 
applied the advance econometrics to serve the purpose of environmental investigation and therefore used the 
ARDL bound testing cointegration for assessing the presence of long-run relationship between the variables. 
Utilizing the framework of production function, the results of ARDL method confirm the valid long run 
relationship between biomass energy consumption and economic development in Indonesia. The 
environmental analysis indicates that biomass energy consumption has positive and significant impact on 
economic growth in long and short run. Therefore, the findings of the study recommended that biomass 
energy consumption does not only benefit for the economic development but also helps to improve 
environmental development in Indonesia. 
Keywords: biomass energy consumption, environmental impact, sustainable development, economic 
growth, Cobb-Douglas 
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INTRODUCTION 
Organic matter, particularly cellulosic or ligno-

cellulosic matter is available on a renewable or recurring 
basis, including dedicated energy crops and trees, wood 
and wood residues, plants and associated residues, 
agricultural food and feed crop residues, plant fiber, 
aquatic plants, animal wastes, specific industrial waste, 
the paper component of municipal solid waste, other 
waste materials, all of them being well-known as 
biomass. In the same context, the term biobased 
product is used to designate any commercial or 
industrial product (either from food or feed) that 
utilizes biological products or renewable domestic 
agricultural (plant, animal, or marine) or forestry 
materials (ABB 2003, Industry Report 2008, OCAPP 
2007). Both in the application in chemistry and in 
transport and the generation of energy, biomass offers 
great opportunities for the conservation of energy 

management (IPM 2007). At some stage in human 
history, biomass in all its forms has been the most 
important source of various basic needs: food, feed, fuel, 
feedstock, fibers, fertilizers (Rosillo-Calle 2007). 
Nowadays, biomass continues to be a subject of 
growing significance worldwide, in particular due to its 
suitability as source of bioenergy, as a result of global 
increase in the demand for energy, the constant rise in 
the price of fossil fuels and the need to reduce 
greenhouse gas emissions (Perlack et al. 2005, Thornley 
and Cooper 2008, Thornley et al. 2008, Yuan et al. 
2008). 

The state of people’s régime and way they live are 
largely shaped by surrounding environment. The 
environment around mankind comprises of numerous 
elements of prevailing life styles, educational 
development, economic demeanors and the manners in 
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which businesses operate in a society (Apergis and 
Payne 2015). The growing advancements in 
organizational practices and the immense market 
competition at both national and international level, in 
second industrial revolution era, resulted in introducing 
the extensive energy dependence economies. The 
development process of many industrialized nations is 
an outcome of massive power consumption and energy 
driven. This is the era of the renowned contentious 
debate of the literature among the adherents of Neo-
classical viewpoint and the biophysical & ecological 
approach. The orthodox systems and beliefs of Neo-
classical ideals defines the contribution of energy as a 
transitional input. The theory gave more emphasis to 
the other factors of production such as land & labour. 
On the other hand, the adherents of biophysical & 
ecological school of thought stress on the role of energy 
as an essential driver of income generation. Many 
studies in this regard rebels the neo-classical view and 
conclude energy as the main influencer of economic 
development.  

However, such extreme utilization of energy in the 
present globalized world has also brought severe 
adverse effects to the natural habitat. It does not only 
hurt the health, security and future stability of the 
atmosphere but also results in diminishing the natural 
reserves that form the major constituent of several 
economies (Sharif et al. 2017a, 2017b). In addition, the 
adorned usage of energy and its negative impact on the 
environment created the severe uncertainty related to 
future human development and the embedded quality 
of life (Boyi et al. 2017, Dölek and Günes 2016, Jebli 
and Youssef 2015, Ozturk and Ozturk 2018a, 2018b, 
Pérez-Luna et al. 2018, Rahman et al. 2017, Tshepo et 
al. 2017). Adjusting with the economic need. The 
evolution of third industrial revolution emphasized 
greatly on the energy consumption. Despite on the 
conventional fuel-based power utilization, the horizon 
of third industrial revolution extensively revolves 
around the paradigm change from the traditional 
sources of energy to the alternative energy-based 
economies (Lee et al. 2018). In this way, the importance 
of renewable sources of energy are being appreciated to 
ensure the balance between economic need for power 
consumption and environmental sustainability (Haseeb 
et al. 2017, Suryanto et al. 2018).  

By definition, renewable energy is the power 
obtained from all such sources in the natural habitat that 
poses minimum harm to the environment (Apergis and 
Payne 2014). In this context, the concept of renewable 
energy consumption makes certain that the prospect of 

sustainability is protected. The concept of sustainable 
development enlightens that the mode of bringing ease, 
efficiency and development in the human life should be 
allowed in a way that does not stop the future generation 
to avail the similar advancements in their daily lives 
(Rayner and Morgan 2018, Abd El-Kader and Al-Jiffri 
2018). The contribution of renewable energy is 
therefore vital to fulfill the objective of sustainable 
green economies. The utilization of traditional sources 
of energy in countries for fulfilling economic needs of 
businesses and human development are defined as the 
brown economies. On the other hand, green economies 
are such nations that consume eco-friendly sources of 
energy and thereby brings technological efficiency by 
ensuring the prospects of sustainable development. In 
this way. Green economies are considered to have 
greater success in applying the visionary paradigms of 
future development.  

There exist several sources of renewable energy, 
however, the utilization of biomass is famous in 
fulfilling the cost-efficient needs of the economy by 
covering multiple aspects of environmental well-being 
(Adewuyi and Awodumi 2017). The accessibility of 
biomass energy is achieved from the organic materials. 
These include wood, agriculture, waste and garbage, 
alcohol fuels, etc. (Bildirici 2014). Among the benefits 
of biomass energy, the general acceptance and the ease 
in production are the most vital factors that attract 
countries in the process of optimum renewable 
utilization of energies. The usage of biomass energy is 
not only limited to single segment but the usefulness of 
this renewable source of energy is stretched across the 
needs of household, commercial and industrial sectors 
(Ahmed et al. 2016). The consumption of biomass 
energy involves multiple tasks of cooking, electricity 
generation, space heating and commercial procedures 
(Jabarullah et al. 2014, Shahbaz et al. 2016).  

Keeping in mind the importance of biomass energy 
in the economic development of energy dependent 
economies, the present study aims to identify the 
dependence structure of biomass energy consumption 
with economic growth of Indonesia. Several studies of 
the past examine the association of biomass energy with 
economic development (Adewuyi and Awodumi 2017, 
Ahmed et al. 2016, Bildirici 2014, Dogan and Inglesi-
Lotz 2017, Shahbaz et al. 2016), however, the focus of 
ample of such investigations are leaned towards panel 
estimation. Filling the identified gap of the literature, 
the current study is motivated to perform the all-
embracing time series inspection of Indonesian 
economy to highlights the explicit need of the country 
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in identifying the significant contribution of biomass 
energy in the economic progress. Furthermore, the 
present study is determined to perform the rigorous 
statistical analysis that can assure the reliability of the 
outcomes resulted from the use of advanced 
econometrics. The findings obtained from such vigilant 
approach would help in attaining useful understanding 
of the imperative relationship not only for businesses 
but also for the policymakers in the process of 
articulating environmental policies (Jabarullah et al. 
2015).  

The rest of the paper is structured as following. 
Section two of the study provides detailed literature 
review in identifying the theoretical connection 
between economic growth and renewable energy in 
general and biomass energy in particular. Section three 
of the present study comprises the details of the applied 
methods and the information regarding the data 
collections process. It is followed by chapter four that 
presents the findings of the statistical analysis and the 
interpretation of the results. Finally, section five 
concludes the study and provide policy implications. 

LITERATURE REVIEW 
Many studies in the existing literature examined the 

environmental role of energy consumption on 
economic growth. Several studies found energy to be a 
significant contributor of economic development, 
whereas, few concluded energy to be irrelevant for a 
country’s growth process. The advent of third industrial 
revolution calls for the need of utilizing alternate 
sources of the energy, the objective of which were more 
clearly emphasized in the emerging fourth industrial 
revolution that considers environment to be critical 
factor of technological evolution (Jabarullah et al. 2016, 
Lee et al. 2018). This prominence leaded to extensive 
literary investigations on the contribution of renewable 
energy utilization on economic growth. However, very 
few studies examined the contribution of biomass 
energy consumption in the process of economic 
expansion (Adewuyi and Awodumi 2017, Jabarullah et 
al. 2017).  

The general effect of energy-growth nexus can be 
resulted in four possible outcomes. It either lead to 
validate growth hypothesis that suggests that economic 
growth leads to higher energy consumption or it can 
result the opposite hypothesis, also famous as 
conservative hypothesis that suggest that energy 
consumption leads to economic development 
(Jabarullah and Hussain 2018). On the other hand, the 
relationship can also form a feedback effect where both 

energy consumption and economic growth correspond 
to each other simultaneously. And lastly the energy-
growth nexus can fall into the category of neutrality 
effect that concludes no interdependence among the 
both variable (Jabarullah and Othman 2018). In 
identifying the relationship between renewable energy, 
emissions and economic growth, Apergis, Payne, 
Menyah and Wolde-Rufael (2010) performed the 
examination of the long run association and causality 
connections among the variable in nineteen economies. 
Utilizing the data from the period of 1984 to 2007, the 
empirical findings concluded that long-run associations 
exists among economic development, carbon emissions 
and renewable energy. Furthermore, the results of 
causal connections established the presence of bi-
directional causality between economic development 
and renewable energy consumption for the panel of 
nineteen developed and developing economies. 
Similarly, also analyzed the panel of eleven west African 
countries for the investigation of renewable energy and 
growth link. Utilizing the measure of biomass energy, 
the study examined the sampled nations over the period 
of 1980 to 2010. The results of the study elaborated the 
high interactive significance and the presence of 
feedback association among biomass energy 
consumption, economic growth and emission in the 
five economies of Mali, Burkina Faso, Togo, Nigeria 
and Gambia. For the rest of the six west African 
countries, the study concluded the presence of partial 
significance of the studied variables.  

In another panel examination, Shahbaz et al. (2016) 
study the relationship between biomass energy 
consumption and economic development in BRICS 
economies. The study utilized the data from the period 
of 1991 to 2015. The results of the study validated the 
existence of long run association among the variables. 
In addition, the results suggested that the usage of 
biomass encourages economic development. The 
outcomes of causality effects concluded the presence of 
bi-directional association among biomass utilization 
and economic prosperity in BRICCS nations. On the 
other hand, Dogan and Lotz (2017) identified the 
connection of environment degradation with biomass 
energy and economic growth. Utilizing the data from 
the period of 1985 to 2012, the authors found evidence 
of significant negative association between biomass 
energy consumption and emissions in a panel of twenty 
two developed and developing countries. Furthermore, 
the findings of the study also concluded the validity of 
EKC framework in assessing the relationship of 
economic growth and biomass energy with 
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environment degradation (Abidin et al. 2015a, 2015b; 
Azam et al. 2016a, 2016b).  

Among the scarce time series literature, Payne 
(2009) analyzed the causal link between aggregate 
renewable energy and output growth of United States. 
The findings of the study failed to establish the 
significant contribution of renewable energy 
consumption in influencing US’s economic 
progression. On the other hand, Bowden and Payne 
(2010) analyzed the relationship between disaggregate 
renewable energy consumption and output growth of 
USA. The results of the study supported the conclusion 
of Payne (2009) for industrial & commercial sectors. 
However, for residential renewable energy 
consumption, the outcomes of the investigation 
established the uni-directional causal connection 
among the variables. The study summarized that 
residential renewable energy consumption augmented 
the real GDP of United States. Similarly, Payne (2011) 
also analyzed the causal association of biomass energy 
with economic development of United States. The 
study utilized the data from the period of 1949 to 2007. 
In order to detect causal link between both variables, the 
author applied the statistical method of Toda-
Yamamoto causality. Unlike Apergis et al. (2010), the 
results of the analysis supported the existence of 
Growth hypothesis. It is therefore concluded that 
greater growth in economic activities lead to enhance 
the consumption of biomass energy in USA economy.  

In another panel examination of twenty OECD 
economies, Apergis and Payne (2010) explored the 
association between renewable energy and economic 
development. The study used the data from the period 
of 1985 to 2005. The results of the study applying ECM 
methods established the existence of bi-directional 
association between both variables.  

Bhattacharya, Paramati, Ozturk and Bhattacharya 
(2016) also explored the relationship between 
renewables and output growth. Utilizing the 
heterogeneous sample of thirty-eight economies, the 
study aimed to investigate the potential link between 
consumption of renewables and economic 
development (Salem et al. 2016). The study used the 
data from the period of 1991 to 2012 and established 
that long run relationship exists between the variables. 
The outcomes further elaborated that for fifty seven 
percent of the utilized economies, the impact of 
renewable consumption of significant to bring positive 
shocks to development (Salem et al. 2018). For the 
cluster of G-7 countries, Tugcu, Ozturk and Aslan 

(2012) examined the link of renewable and non-
renewable energy utilization and output development. 
For that, the study used the data from the period of 1980 
to 2009. The outcomes of the investigation supported 
the view of significant long-run connections between 
both types of power consumption to augment 
production function of the economies. Furthermore, 
the study concluded that in the classical production 
model, the causal connection among the variables 
supported the presence of feedback effect in between 
renewable-output association and also for non-
renewable-output relationship.  

METHODOLOGY 
As discussed in earlier studies that energy 

consumption provides a significant and positive impact 
on economic growth therefore, the current study 
scrutinizes the connection between biomass energy 
consumption and economic growth by using Cobb-
Douglas production function and the framework is 
given below:  

𝑌𝑌 = 𝛽𝛽0 + 𝛽𝛽1(𝐾𝐾) + 𝛽𝛽2(𝐿𝐿) +  𝛽𝛽3(𝐸𝐸𝐸𝐸𝐸𝐸) +  𝛽𝛽4(𝐵𝐵𝐵𝐵𝐵𝐵) +  𝜀𝜀𝑡𝑡 

Where, 𝜀𝜀𝑡𝑡is the error term, BIO is the biomass 
energy consumption which is explained by portion of 
biomass energy consumption out of total energy 
consumption (in Local Currency Unit, LCU), Y is real 
gross domestic product which is calculated by the total 
finished goods and services (in LCU). K is the total 
gross fixed capital formation (in LCU) and L is a total 
labor force which is measured by the sum of number of 
employed and unemployed person and EXP is the 
exports of goods and service and measure in (LCU). All 
data are collected from World Development Indicators 
(World Bank). The time period for the collected sample 
is from 1981 to 2017. The current study uses all data in 
natural logarithmic forms as suggested by (Afshan et al. 
2018, Raza et al. 2017, Sharif et al. 2017, 2018, Sharif 
and Afshan 2018). The expected sign of capital, labor 
and exports of goods and services is positive whereas, 
the sign of biomass energy consumption will be 
revealed by the current research. 

To investigate the presence of long-run or 
cointegrating relation between economic growth, 
capital, labor, exports of good and services and biomass 
energy consumption in Indonesia, the current research 
apply Autoregressive Distributed Lag (ARDL) Model 
(Pesaran and Shin 1999, Pesaran et al. 2001) Bounds 
Cointegration tests. ARDL Model does not need the 
variables to be integrated of order 1 i.e. I(1) or the 
variables to be mutually cointegrated (Pesaran and Shin 
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1999). The ARDL Bounds Testing Approach is more 
advantageous to be useful for small data size (Haug 
2002) and is relatively easier to estimate the 
cointegrating relations. The ARDL model for 
examining the cointegrating association among the 
variables under study is outlined as follows: 

 

∆ 𝑙𝑙𝑙𝑙 (𝑌𝑌) =  𝛽𝛽0 + �𝛿𝛿1∆𝑙𝑙𝑙𝑙(𝑌𝑌)𝑡𝑡−𝑖𝑖

𝑛𝑛

𝑖𝑖=1

 

+�𝛿𝛿2∆𝑙𝑙𝑙𝑙(𝐾𝐾 )𝑡𝑡−𝑖𝑖 +  �𝛿𝛿3∆𝑙𝑙𝑙𝑙(𝐿𝐿)𝑡𝑡−𝑖𝑖

𝑛𝑛

𝑖𝑖=1

𝑛𝑛

𝑖𝑖=1

 

+�𝛿𝛿4∆𝑙𝑙𝑙𝑙(𝐸𝐸𝐸𝐸𝐸𝐸)𝑡𝑡−𝑖𝑖 + 
𝑛𝑛

𝑖𝑖=1

𝛽𝛽1 𝑙𝑙𝑙𝑙(𝑌𝑌)𝑡𝑡−𝑖𝑖 

+ 𝛽𝛽2 𝑙𝑙𝑙𝑙(𝐾𝐾)𝑡𝑡−𝑖𝑖 + 𝛽𝛽3 𝑙𝑙𝑙𝑙(𝐿𝐿)𝑡𝑡−𝑖𝑖 
𝛽𝛽4 𝑙𝑙𝑙𝑙(𝐸𝐸𝐸𝐸𝐸𝐸)𝑡𝑡−𝑖𝑖 +  +𝛽𝛽5 𝑙𝑙𝑙𝑙(𝐵𝐵𝐵𝐵𝐵𝐵)𝑡𝑡−𝑖𝑖 +  𝜀𝜀𝑡𝑡 

(1) 

In denotes the logarithmic series of the variables of 
economic growth (Y), capital (K), labor force (L), 
exports of good and services (EXP) and biomass energy 
consumption (BIO). ∆ represents the first difference 
operator and the intercepts are explained by 𝛽𝛽0. The 
long-run coefficients are represented by 𝛽𝛽1,𝛽𝛽2 , . . . ,𝛽𝛽4 
and 𝛿𝛿1, 𝛿𝛿2, … , 𝛿𝛿4 represent the short-run dynamics. 𝜀𝜀𝑡𝑡 
denotes the residuals or white noise error term. 

The framed ARDL framework estimates the 
Equation (1) with ordinary least square framework. The 
ARDL framework investigates the long run relationship 
among the given variables by testing the null hypothesis 
of 𝐻𝐻0 = 𝛽𝛽1 =  𝛽𝛽2 = 𝛽𝛽3 = 𝛽𝛽4 = 0 against the alternate 
hypothesis 𝐻𝐻1 ≠ 𝛽𝛽1 ≠  𝛽𝛽2 ≠ 𝛽𝛽3 ≠ 𝛽𝛽4 ≠ 0 by calculating 
F-Test developed by Pesaran and Shin, and Smith 
(2001) and altered by Narayan (2005). The calculated F-
Statistic is compared with upper and lower critical 
values given by Pesaran et al. (2001). When the 
calculated F-Statistic is greater than upper critical value, 
the null hypothesis of no cointegration is rejected and is 
accepted in case the F-Statistic is lower than the lower 
critical value at a given significance level. When the 
calculated F-Statistic falls within the lower and upper 
critical values the inference becomes inconclusive. 

In order to identify the causal linkages between the 
specified variables, the present study intended to apply 
the Granger causality technique. The method of 

Granger causality entails numerous benefits in contrast 
to other causal estimation particularly in the time-series 
estimations. This endorses that the decision of applying 
the said analysis for identifying the causal connection 
between economic growth, capital, labor, exports of 
goods and services and biomass energy consumption in 
Indonesian economy are trustworthy and more 
dependable in comparison to the earlier studies. 

DATA ANALYSIS AND DISCUSSION 
The primary focus of the present research is to apply 

the Cobb-Douglas framework in Indonesia (Hussain et 
al. 2018). Table 1 explains the outcomes of the 
descriptive statistics of economic growth, capital, labor, 
exports of good and services and biomass energy 
consumption. The mean values for all the considered 
variables are positive. 

Economic growth mean value of (304.061) which 
varies from 205.052 to 408.069. Capital has an average 
value of (280.238) which fluctuates from 220.451 to 
420.234, labor force has a mean value of 14.475 which 
varies from 90.921 to 190.213, exports of goods and 
services has a mean value of 183.897 which differs from 
2273 to 16454, biomass energy utilization has a mean 
value of 528.994 which fluctuates from 212.049 to 
703.932. Moreover, the outcomes of the Jarque-Bera 
test are significant at the 1% level, which shows that 
economic growth, capital, labor, exports of good and 
services and biomass energy consumption are not 
normally distributed in the case of Indonesia. Also, the 
coefficient of correlation is also positive and strong for 
all the variables. The maximum correlation is found 
between capital and economic growth with the 
coefficient value of 0.925. However, the correlation 
between transportation energy utilization and economic 
growth is also positive and high with the coefficient 
value of 0.921. Whereas, the lowest coefficient or 
correlation is found in the case of biomass energy 
consumption and economic growth which is 0.771. The 
coefficient of correlation between labor force and 
economic growth is also high with the value of 0.907. 
Moreover, the coefficient of correlation between 
exports of goods and services and economic growth is 
also positive with the value of 0.902. The p-values of the 

Table 1. Results of Descriptive Statistics 
 Mean Minimum Maximum Std. Dev. Jarque-Bera Correlation 

Y 304.061 205.052 408.069 107.052 24.346***  
K 280.238 220.451 420.234 121.052 29.491*** 0.925*** 
L 140.475 90.921 190.213 70.329 17.915*** 0.907*** 

EXP 183.897 127.438 224.445 785.29 25.323*** 0.902*** 
BIO 528.994 212.049 703.932 191.01 65.948*** 0.771*** 

Note: *** represents the values are significant at 1%. 
Source: Authors Estimation 
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correlation coefficients are highly significant as those 
values are statistically significant at the 1% level.  

Table 2 represents the results of stationary test 
employed in the current study. For fulfilling the 
persistence of ensuring the data stationarity, the current 
study have applied the tests of Augmented Dickey 
Fuller (ADF) & Phillip Perron (PP) tests (Johari et al. 
2018). The tests of unit root therefore reflect the results 
primarily at level of variables but later on apply the tests 
on their first difference. 

The results of Table 2 confirm that economic 
growth, capital, labor, exports of goods and services and 
biomass energy consumption are stationary & 
integrated at their first differential series. The results of 
ADF and PP test confirm the robustness of results 
suggesting that all variables are co-integrated at I(1) and 
we can use these variables for further long run 
estimation procedures. In other words, from the 
outcomes of unit root test, we can apprehend that series 
of both the variables reflect the stationary properties and 
allow for proceeding towards the long run estimations 
(Abdul Hadi et al. 2018). Furthermore, in order to find 
the long run relationship between biomass energy 
consumption and economic growth, we have applied 
the technique of ARDL bound testing cointegration. 
Therefore, the outcomes of the ARDL bound testing 
cointegration are displayed in Table 3. 

The results of Table 3 confirm the null hypothesis 
claiming that not cointegration between the variables is 
rejected. This is because to the value of the F-statistics 
which is higher than UBC value at 1% significance 
level. So, it is checked that there is a long-term 

relationship occur among economic growth, capital, 
labor, biomass energy consumption in Indonesia. 

The results of ARDL bound testing cointegration 
test, however check the robustness of investigated 
results. Therefore, it is confirmed that a significant 
long-term relationship presents among economic 
growth, labor force, capital, exports of goods and 
services and biomass energy consumption in Indonesia. 
Furthermore, after concluding the results of long-term 
relationship between the considered variables, the next 
procedure is to examination of ARDL method with the 
aim of calculating the beta value of long-short run time 
(Zainal Arifin et al. 2018). In doing so, the current 
research calculates the lag length order of all variables 
through the minimum value of SBC. 

The long-run outcomes of ARDL model is shown 
in Table 5. The results of ARDL suggest that capital, 
labor, exports of goods and services and biomass energy 
consumption are strong determinant of economic 
growth in Indonesia. Likewise, the outcomes confirm 
that biomass energy consumption has a positive 
outcome on economic growth in Indonesia which 
implies that the nation energy utilization from 
renewable energy sectors increase the economic growth 
in Indonesia. The consequences of Cobb-Douglas 
function in the presence of biomass energy utilization 
confirm the enhancement of economic growth in 
Indonesia. The findings confirm a valid long-run 
relationship so now we further move to the short-run 
estimations of ARDL test (Ya’acob et al. 2018). 

Table 2. Results of Unit root test 

Variables 
ADF Unit root test PP unit root test 

I(0) I(1) I(0) I(1) 
C C&T C C&T C C&T C C&T 

Y 1.473 1.482 -4.385 -4.573 1.346 1.453 -4.483 -4.492 
K 0.483 0.429 -.3687 -3.683 0.472 0.385 -4.693 -4.584 
L -1.381 -1.385 -5.402 -5.492 -1.129 -1.012 -5.586 -4.582 

EXP -1.375 -1.395 -5.058 -5.025 -1.381 -1.392 -5.291 -5.019 
BIO 0.390 0.401 -4.595 -4.684 0.561 0.472 -4.493 -4.592 

Note: The critical values for ADF and PP tests with constant (c) and with constant & trend (C&T) 1%, 5% and 10% level of significance are -3.711, -2.9181, -
2.629 and -4.394, -3.612, -3.243 respectively.  
Source: Authors’ estimation 

 

Table 3. Results of Bound Testing for Cointegration 
Lags Order AIC HQ SBC F-test Statistics 

0 -2.893 -2.982 -3.029 

48.284* 
1 -5.473* -5.320* -5.129* 
2 -3.385 -3.301 -3.479 
3 -3.465 -3.128 -3.485 

* 1% level of significant.  
Source: Authors’ estimation. 

Table 4. Results of Lag Length Selection 

Lag 
0 1 2 Nominated Lags 

SBC SBC SBC SBC 
K -1.323 -2.003* -1.573 1 
L -1.647 -2.382* -2.042 1 

EXP -1.843* -1.584 -1.372 0 
BIO -2.018* -1.577 -1.743 0 

* indicate minimum SBC values. 
Source: Authors’ estimation. 
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The short-run results of ARDL method represent in 
Table 6. The results described a short run relationship 
between economic growth, capital, labor, exports of 
goods and services and biomass energy utilization in 
Indonesia. The coefficient of error correction model is 
describing the value of around -0.341 suggest that 
around 34% of volatility is adjusted in the recent year. 
Though, the results also confirm the significant impact 
of capital, labor force, exports of goods and services and 
biomass energy consumption on on economic 
development in Indonesia in short run as well. 

The results of Granger-causality show in Table 7. 
The results explain that there a causal relationship 
among all the variables with economic growth. The 

findings confirm that capital, labor force, exports of 
goods and services and biomass energy consumption 
have a bi-directional causal relationship with economic 
growth which means causality is running in both 
directions. 

CONCLUSION 
The present research examines the environmental 

effect of biomass energy consumption on economic 
growth in the presence of Cobb-Douglas function in 
Indonesia by using the annual time series data over the 
period from 1981 to 2017. The study uses biomass 
energy consumption which is also a proxy of renewable 
energy consumption. We applied the advance 
econometrics to serve the purpose of investigation and 
therefore used the Auto Regressive Distributed Lags 
bound testing approach for investigating the presence of 
long-run relationship between the variables. Utilizing 
the framework of Cobb-Douglas, the results of ARDL 
bound testing approach ascertain the valid long run 
relationship between economic growth, capital, labor, 
biomass energy consumption in Indonesia. The final 
outcomes confirm that biomass energy consumption, 
capital, exports of goods and services and labor force 
have a positive and significant impact on economic 
growth. Furthermore, results of Granger-causality also 
confirm the existence of bi-directional causal 
relationship between biomass energy consumption, 
capital, labor force, exports of goods and services and 
economic growth in Indonesia. 
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