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 The indicators of success in macro development can be measured from the economic growth, which is 
reflected in changes in the Gross Regional Domestic Product (GRDP). The factors which affect the 
economic growth are very complex. This study analyzes the economic growth and the factors that 
affect Sumatra island. The data used is panel data with descriptive analysis techniques and multiple 
linear regression. Based on the research results: Education, economic openness, road infrastructure, 
and investment have a positive and significant effect on economic growth and poverty and 
unemployment have a negative and significant effect on economic growth. Besides, the results of panel 
data explained that the openness of the economy to economic growth is very low, while the highest is 
education. 
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1. Introduction 
 
 

 

The important indicators in economic development can be indicated from the rate of economic growth, where the economic growth 
is defined as the increasing per capita output within a certain period of time, Meanwhile, Sukirno (2011) stated that the 
development of activities in the economy has caused the increasing of goods and services produced in society. The economic 
growth of a country may reflect the welfare of the population of the country or it can also be an indicator of a country's ranking. 
 
The measurement of the economic growth indicator is the growth rate of Gross Regional Domestic Product (GRDP). The use of 
GRDP growth as a measurement of economic growth is caused by (1) GRDP is the result of the additional value of all production 
activities in the economy, (2) PDRB calculations include the value of products produced in a certain period, and (3) PDRB 
calculations, the border is the State (domestic economy). The economic growth is reflected in changes in Gross Regional Domestic 
Product (GRDP) in a region, according to Todaro and Smith (2008), the rate of GDP growth at constant prices. Sumatera island 
is an island that is in the Western Region of Indonesia which consists of 10 provinces, namely Nanggroe Aceh Darussalam (NAD), 
North Sumatra, South Sumatra, Bangka Belitung, West Sumatra, Riau, Riau Islands, Jambi, Lampung, and Bengkulu. The 
economic growth rate of 10 (ten) Provinces in Sumatra Island during 2014 - 2018 is shown in Fig. 1 below: 



 676

 
Source: Statistics Indonesia (2019) 

Fig. 1. The Economic Growth Rate of 10 Provinces on the Island of Sumatra for the 2014 - 2018 Period 
 
As a whole, the economic growth in ten (10) provinces on the island of Sumatra showed a fluctuating trend. During the last 5 
years (2014 - 2018), the highest economic growth rate was in West Sumatra Province with an average value is 5.45 percent. 
Meanwhile, the lowest economic growth was in Riau Province is 2.04%. The average growth rate of 10 (ten) provinces (4.5%) is 
still lower than the national economic growth average is 5.11%. To increasing of the economic growth of a country can be driven 
by; the availability of human resources quality (HR), economic openness, infrastructure, investment, poverty, and unemployment 
and so on. Quality resources can be measured from the level of education, where the level of education can be seen from the 
Literacy Rate. The Literacy Rate is the proportion of the population aged of 15 years and over who has the ability to read and 
write letters and other letters. The average of the Literacy Rate for the island of Sumatra (98.16) is higher than the National 
Literacy Rate (95.36). The lowest average of the Literacy Rate province is Lampung Province (96.76), while the highest average 
of the Literacy Rate is Riau province. The openness of foreign trade shows that trade barriers between countries is declining and 
the share of trade is increasing. The condition of the economic openness in Indonesia in 2018 was 50.4 and this indicates that the 
level of economic openness is still low. For the island of Sumatra, the level of openness is 45.9 and lower than Indonesia level in 
2018. The market share of Indonesian products, especially the island of Sumatra, is still very low. Geographically, the island of 
Sumatra is located 6 ° N - 6 ° S and in the north, it is bordered by Bay of Benggala, in the east of Strait of Malacca, in the south 
of Sunda Strait and in the west of Indian Ocean with an area of 473,481 km2. The length of roads in 2019 on the island of Sumatra 
is 183,434 km, while in 2018 it is 184,860 km with a growth of - 0.8%, this does not include toll roads. This means that the decline 
of growth is caused the existing roads were renovated to be toll roads. In 2017, the length of the road was 184,741 km with a 
growth of 0.06%. The growth of road infrastructure on Sumetera Island is still slow. The investment referred in this case is Gross 
Fixed Capital Formation. Gross Fixed Capital Formation for the island of Sumatra is smaller than the National Gross Fixed Capital 
Formation for 2014-2018, this can be seen from the average growth of Gross Fixed Capital Formation, in national scale is 5.6% 
and the island of Sumatra is 4.1%. Bangka Belitung Province is a province that has the highest average Gross Fixed Capital 
Formation, which is 5.8%, while Jambi province has the lowest average Gross Fixed Capital Formation during the 2014-2018 
periods. 

2014 2015 2016 2017 2018 Rata-Rata
Aceh 1.55 -0.73 3.21 4.19 4.61 2.57
Sumatera Utara 5.23 5.10 5.18 5.12 5.18 5.16
Sumatera Selatan 4.70 4.50 5.03 5.51 6.14 5.18
Bangka Belitung 4.67 4.08 4.11 4.51 4.45 4.36
Sumatera Barat 5.85 5.41 5.56 5.29 5.14 5.45
Riau 2.70 0.22 2.23 2.71 2.34 2.04
Kepulauan Riau 6.62 6.02 5.03 2.01 4.56 4.85
Jambi 7.36 4.20 4.37 4.64 4.71 5.06
Bengkulu 5.48 5.13 5.30 4.99 4.99 5.18
Lampung 5.08 5.13 5.15 5.17 5.25 5.16
Sumatera 4.92 3.91 4.52 4.41 4.74 4.50
Nasional 5.01 4.98 5.02 5.23 5.31 5.11
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The poverty is multidimensional; this is due to many aspects which affect it. For 5 years (2014 - 2018) the average growth of the 
number of poor people on Sumatra island has decreased by -0.6. This number is lower than the decline of poor people growth in 
national scale. The development of the unemployment rate can be measured using the Open Unemployment Rate and the data can 
be used to monitor and evaluate the development of the unemployment rate. During 2014 - 2018, the average of Open 
Unemployment Rate on Sumatra island was still below the national Open Unemployment Rate which is 5.53% and 5.71%. This 
suggests that the average National Open Unemployment Rate is higher than the Open Unemployment Rate on Sumatra island. 
Based on the descriptions above, this study aims to examine the factors that affect the economic growth on Sumatra Island through 
the conditions of the level of education, economic openness, road infrastructure, investment, poverty, and unemployment levels 
and how they influence it simultaneously and partially. 

 
2. Literature Review 

 
The Economic growth is the activities development in economy that causes goods and services are produced to increase the 
prosperity of the community. According to Kuznet (Jhigan, 2014) economic growth is the long-term of the increasing in a country's 
ability to provide its citizens with a wide variety of economic goods. The rate of economic growth can be calculated directly from 
the available real national income data, with the formula: 
 

1 0

0

100,PNriil PNriilg
PNriil


   

where: 
g  = the rate of economic growth, 
PN-riil1 = national income for next year, 
PN-riil0= national income in previous year. 

 
Education is regulated in Government Regulation Number 47 of 2008 concerning Compulsory Education. The measurement level 
and quality of education in an area is from the number of the literacy rate. Literacy is the ability to read and write, while the 
literacy rate is the proportion of the population aged 15 years and over who has the ability to read and write letters and other letters 
without having to understand what they read / write. The formula for calculating the literacy number is as follows: 

aLiteracy Rate= 100
b
  

Information: 
a = total of population aged 15 years and over who can read and write. 
b =  total of residents aged 15 years and over 

 
According to Thirlwall (2006), international trade contributes to a more efficient allocation of resources and affects economic 
growth from one country to another. While Berg (2005) stated that international trade provides an opportunity for each country to 
specialize (produce goods) and earn higher income and accelerate the economic growth of a country. Thus Barro, 2003 stated that 
openness to international trade is one of the fundamental factors in increasing long-term economic growth. Nowbutsing (2014) 
classified the level of openness into 3 categories, there are less than 50% included in the low level of openness category, more 
than 50% and less than 100% included in the medium level of openness category and more than 100% included in the high level 
of openness category. Moteff et al. (2003) defined that infrastructure from the viewpoint of economy, defense, and government 
sustainability and NSS et al. (2004) stated that infrastructure could increase household production and consumption, while 
American Public Works Association (Stone, 1974 In Kodoatie, 2005), stated that infrastructure was physical facilities that were 
developed or needed by public agencies for government functions. Next NSS et al. (2015), stated that infrastructure includes roads, 
bridges, water and sewage systems, airports, ports, public buildings, and also includes schools, health facilities, prisons, recreation, 
power plants, security, fires, landfills, and telecommunications and men according to Sjafrizal (2012) the government had the 
responsibility for the provision of these infrastructure facilities. The availability of this infrastructure can increase efficiency and 
productivity in carrying out social and economic activities. 
 
The term investment is often referred to as investor or capital formation and investment can be defined as a company expenditure 
or investment to buy capital goods and production equipment to increase the ability to produce goods and services available in the 
economy (Sukirno, 2000). Thus, investment can be said to be one of the determinants of the rate economic growth. This can be 
seen from the Keynes theory about national income which is influenced by public consumption, investment, government spending, 
and the difference between exports and imports. Types of investment that can affect the rate of economic growth can be real 
investment (tangible investment) and financial investment, while other types are direct and investment portfolio. Investment is 
one of the main factors driving the economic growth of a region. Thus theoretically, the rate of economic growth has a positive 
correlation with investment as stated, among others Keynes in Jhingan (2003) and Mankiw (2006), Harrod Domar in Arsyad 
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(2010), Solow-Swan in Arsyad (2010), Kuznet in Arsyad (2010), Todaro (2000), and Schumpeter in Sukirno (2008). According 
to Aurangzeb (2012), investment consists of public investment, private investment, and foreign direct investment have a positive 
and significant effect on economic growth in Pakistan. Next Chidoko and Sachirarwe (2015) and Manamba and Massawe (2016) 
also found evidence that investment affects economic growth. The condition of a person's economic inability to meet the average 
standard of living of the people in an area is called poor or inability of income to meet average living standards such as public 
health and education in Law no. 24 of 2004. According to the Human Development Index (HDI) the measurement of poverty, 
among others; life expectancy, education / literacy rates, and purchasing power parity. Meanwhile, other indicators can also be 
Head Count Index, Poverty Gap Index, and Square Poverty Index.  
 
According to the classical theory, unemployment occurs due to misallocation of resources and according to keyless theory 
unemployment occurs due to low aggregate demand, while according to the Central Statistics Agency unemployment is a 
population who is not working but is looking for working. Thus, the three definitions above explain the existence of resources that 
are not used / wasted. The result of unemployment (Sukirno, 2000) is that the community's prosperity is not maximum, government 
tax revenue is reduced, and economic growth is low / decline as a result of low interest in investment by the community. 
 
2.1. Hypothesis 
 
Based on the description above, the research hypothesis can be formulated as follows: 
 
 The level of education, economic openness, road infrastructure, investment, poverty, and unemployment affect on economic 

growthsimultaneously. 
 Education level affectson economic growthpartially. 
 Economic openness affectson economic growthpartially. 
 Road infrastructure affectson economic growthpartially. 
 Investment affectson economic growthpartially. 
 Poverty affectson economic growthpartially. 
 Unemployment affectson economic growthpartiall. 
 
Referring to the above hypothesis, role education level, economic openness, road infrastructure, investment, poverty, and 
unemployment to economic growth in brief can be illustrated in the following figure: 
 

 

Fig. 2.  Framework 
 
Source : Data Processed, 2020 

 
3. Methodology 
 
This study examines the factors that affect economic growth, by examining the effect of education levels, economic openness, 
road infrastructure, investment, poverty, and unemployment levels. The approach used to measure the effect among variables is a 
quantitative approach.  
 

Education 

Economic Openness 

Road infrastructure 

Investation 

Poverty 

Unemployment 

Economic growth 
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The estimation of the equation model used panel analysis techniques, where panel data is a combination of Time Series and Cross 
Section data. Panel data regression estimation techniques are Common Effect Model, Fixed Effect Model, and Random Effect 
Model and to determine and select the right model from the three panel data regression estimation models, Chow and Hausman 
testing is required. The approach used for the choice of the above model is if the common effect and fixed effect models used the 
Ordinary Least Squared (OLS) approach while the random effect used the Generalized Least Squares (GLS). The data used must 
perform a classical assumption test (normality test, heteroscedasticity test, multicollinearity test, and autocorrelation test), so that 
the model formed meets the BLUE (Best Linear Unbias Estimator) requirements. 
 
After the model meets the BLUE (Best Linear Unbias Estimator) requirements, then the F test (simultaneous) and t test (partial) 
are performed. Linear Multiple Regression Equation (Linear Multiple Regression) is as follows: 

 
Y = 0 +1 X1+ 2X2+ 3X3 + 4X4 +5X5 +6X6 +et 

 
Where: 

X1 = Education Level (AMH = Literacy Rate) 
X2 = Economic Openness (Openness index) 
X3 = Road Infrastructure (Road Length) 
X4 = Investment (Gross Fixed Capital Formation) 
X5 = Poverty (poor people) 
X6 = Unemployment (Open Unemployment) 
Y = Economic Growth  
 

To measure the ability of the model formed in explaining the variation in the independent variable, the coefficient of determination 
is used which indicates that it meets the characteristics set out in an econometric model (the goodness of an econometric model).  
 
4. Results and Discussion 

 
This study used panel data estimation and the selected model after the Chow test and Hausman test is the Fixed Effect model. 
 
Table 1   
Fixed Effect Model Results 

Variable Coefficient Std. Error t-Statistic Prob.   
C 0.040169 0.002134 18.82390 0.0000 

EDU 0.932639 0.363635 2.564769 0.0127 
OPEN 0.012054 0.003296 3.657262 0.0005 

INF 0.071189 0.025772 2.762320 0.0075 
INV 0.089026 0.031288 2.845363 0.0060 

MISKIN -0.067165 0.021555 -3.116049 0.0027 
UNEMP -0.015875 0.005561 -2.854775 0.0058 

 Effects Specification  
Cross-section fixed (dummy variables)  
R-squared 0.744657     Mean dependent var 0.050418 
Adjusted R-squared 0.684811     S.D. dependent var 0.016192 
S.E. of regression 0.009090     Akaike info criterion -6.386331 
Sum squared resid 0.005289     Schwarz criterion -5.909926 
Log likelihood 271.4533     Hannan-Quinn criter. -6.195327 
F-statistic 12.44288     Durbin-Watson stat 1.694369 
Prob(F-statistic) 0.000000   

Source : Data Processed, 2020 
 
The result of the F test in this study indicates that the independent variables (education level, economic openness, road 
infrastructure, investment, poverty, and unemployment) simultaneously or collectively have a significant effect on economic 
growth. While the partial test (t) is 
 
a. Education (Literacy Rate) has a positive and significant effect on economic growth In Sumatra Island. The effect of education 

on economic growth is strengthened by previous research among others: Ali and Jabeen (2015), Odit et al. (2010), Kobzev 
Kotásková et al. (2018), Hanif and Arshed (2016) and Leasiwal (2013). 

b. Economic Openness and Economic Growth in Sumatra Island have a positive and significant effect. The results of this study 
are supported by previousresearchamong others: Lloyd and MacLaren (2002), Chang and Mendy (2012) and Nowbutsing 
(2014), while Sheng et al. (2019) showed different (negative) results. Meanwhile, Ndulu, Kritzinger-van and Reinikka (2005) 
in their research results, one of the keys to hampering rapid economic growth is insufficient infrastructure.  
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c. Road Infrastructure has a positive and significant effecton Economic Growth. The results of this study are in line with the 
previousresearchamong others: CP Ng et al (2010) who declared to have a significant effect. And Maryaningsih et al. (2014), 
stated that the availability of basic infrastructure is needed to achieve high and sustainable growth. 

d. Investment has a positive and significant effecton economic growth. The results of this study are in line with the previous 
research among others: Aurangzeb (2012), Chidoko and Sachirarwe (2015) and Epaphra and Massawe (2016) in his research 
found the same results that investment has a positive and significant effecton economic growth. While Bambang Sucipto et. 
Al (2018) resulted that Investment does not have a positive and significant effecton economic growth. 

e. Poverty has a negative and significant effect on economic growth in Sumatra island, while Nindi, Odhiambo (2015) found 
different evidence that there is no effect of poverty on economic growth both in the short and long term and research results 
from Haifa and Mabrouka (2016) that poverty has a negative and significant effect on economic growth for Tunisia. 

f. Unemployment does not have a positive and significant effectonEconomic Growth. This is in line with previousesearch, 
among others: Kukaj (2018), Akeju and Olanipekun (2014 and Mohseni and Jouzaryan (2016). Meanwhile Kalsum (2017) 
and Makaringe & Hlalefang (2018), stated a positive / unidirectional relationship.  
 

The coefficient of determination (KD) for the regression model for the level of education, economic openness, road infrastructure, 
investment, poverty, and unemployment for economic growth is 68.48% for economic growth, while 31.52% is influenced by 
other variables not included in this research model. The regression model to be formed must be BLUE (Best Linear Un] 
Estimation), this is so that the regression model created is valid as a forecasting tool. To state that a regression model is valid as a 
predictor, a Classical Assumption test is performed. According to the Classical Assumption Test, the data used has met the 
requirements (free from multicollinearity, autocorrelation, and normally distributed data). 
 
In addition, the equation model that is formed must go through the theory suitability test with econometric model (the goodness 
of an econometric model) and the result is: 
 
a. Theoretical Plausibility 

The model resulting from the relationship between post-estimation variables describes the test results in accordance with the 
expectations of economic theory. 

b. Accuracy of the estimates of the parameter 
This research model produces a regression coefficient estimator that is accurate or unbiased and significant both 
simultaneously and partially. 

c. Forecasting ability 
The predictive ability rates for both models were over 50%. 

d. Explanatory ability 
The results of the ability test show that almost all research variables, the SE (standard error) is smaller than ½ the regression 
coefficient, only the Inflation variable has the SE (standard error) value greater than ½ the regression coefficient. However, 
the value is not so far from the value of ½ regression coefficient. This means that each variable has a high ability to explain 
the relationship among the variables studied. 

 
In this case, it can be concluded that the equation model formed has passed the theory suitability test. Based on the classical 
assumption test and theory suitability test, the equation model is 

 
Y = 0.0402 + 0.933 (X1) + 0.012 (X2) + 0.071 (X3) + 0.089 (X4) –0.0672 (X5) - 0.0158 (X6). 
 
Based on 
a. The regression coefficient for the X1 variable is 0.933, which means that every 1 unit increase in X1 will increase Y (economic 

growth) by 0.933 units, while it is assumed that other variables do not change. 
b. The regression coefficient of the X2 variable (open economy) is 0.012, which means that every 1 unit increase in X2 will 

increase Y (economic growth) by 0.012 units, it is assumed that other variables do not change. 
c. The regression coefficient for the X3 variable (infrastructure) is 0.071, meaning that every 1 unitincrease in X3 will increase 

Y (economic growth) by 0.071 units, it is assumed that other variables do not change. 
d. The regression coefficient for the X4 variable (investment) is 0.089, which means that every 1 unit increase in X4 will increase 

Y (economic growth) by 0.089 units, it is assumed that other variables do not change. 
e. The regression coefficient for the X5 variable (poverty) is -0.067, meaning that every 1 unit increase in X5 will reduce Y 

(economic growth) by 0.992 units, it is assumed that other variables do not change. 
f. The regression coefficient for the X6 variable (unemployment) is -0.016, which means that every 1 unit increase in X6 will 

decrease Y (economic growth) by 0.016 unitsit is assumed that other variables do not change. 
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Based on the above, it can be seen that the change in the X1 variable (education) has a big impact on economic growth, where the 
relationship that occurs is positive / unidirectional. While the smallest effect in this study is economic openness in influencing 
economic growth. 
 
5. Conclusion 
 
Based on the description above, economic growth can be influenced by variables of education, economic openness, infrastructure 
(length of road), investment (Gross Fixed Capital Formation), simultaneous and partial poverty and unemployment. 
 
Education is a large variable affecting the level of economic growth in this study. It means that the provision of human resources 
must be the main concern. The available human resources must master in science and technology directly or indirectly and mastery 
in science and technology certainly requires a large investment in education, so that it can be known the extent to which the 
inhabitants of an area are open to knowledge. 
 
The openness of the economy has little effect and significant on economic growth. This suggests that export and import activities 
make a very small contribution to the Gross Regional Domestic Product. This explains that the contribution of economic openness 
to economic growth is still low and for that, it is necessary to pay attention to the factors that affect the increase in exports and 
decrease in imports. According to Yolanda (2017) the biggest factors affecting the development of exports are exchange rates and 
inflation.  
 
The infrastructure problems are still an important problem, not only in Indonesia but also in other countries (Prasetyo & Firdaus, 
2009) and this shows that road infrastructure can influence on economic growth. 
 
High poverty results in a decrease in the rate of economic growth. According to Yolanda (2017), poverty can endanger the 
bargaining position of a country in world relations, and the future of the nation and country is bleak, therefore the problem of 
poverty must be a concern. Factor causing high poverty rate according to Yolanda (2017), Farhad, KK, Arab and Naz, Hafeez-ur-
Rehman (2011 is inflation.  
 
Unemployment is a complex problem faced by the most countries in the world, both developed and developing countries. The 
problem is that it leads to the economic and social problems, so that the level of unemployment that occurs can result in a decline 
in the rate of economic growth. This is of course because of the level of unemployment and economic growth theoretically has a 
negative relationship. 
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