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ABSTRACT 

 

Raising the Human Development Index (HDI), one of the 
metrics used to gauge the degree of human well-being in one of these 
regions, The Yogyakarta Special Region, has proven to be difficult for 
the local administrations there. actions taken by governments to raise 
the standard of living for people and society. The availability of 
auxiliary resources like infrastructure development is one of them. The 
purpose of this study is to ascertain how the Special Region of 
Yogyakarta's road infrastructure development will affect the index of 
human development between 2015 and 2022. The human 
development index is the dependent variable, and the road 
infrastructure, growth rate of regional gross domestic product 
(GRDP), Gini index, and minimum wage level are the independent 
variables. Both the Ministry of  Works and Housing and the Central 
Bureau of Statistics (BPS)  provide data. The method used in this study 
is panel regression analysis. The data is then processed using Eviews-
10. The results of this study show that the value of the human 
development index in the Yogyakarta Special Region is significantly 
influenced by road infrastructure (local, provincial, district, urban), 
growth rate of regional gross domestic product (GRDP), and 
minimum wage level. It shows that. On the other hand, the human 
development index value of the Special Region of Yogyakarta is 
negatively affected by the Gini ratio/Gini index. 

 Keywords: Infrastructure, Human Development Index, Special  
       Region of Yogyakarta 
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ABSTRACT 
 
Meningkatkan Indeks Pembangunan Manusia (IPM), salah 

satu ukuran yang digunakan untuk mengukur tingkat kesejahteraan 
manusia di salah satu daerah, Daerah Istimewa Yogyakarta, terbukti 
sulit bagi pemerintah daerah di sana. Ketersediaan sumber daya 
pendukung seperti pembangunan infrastruktur adalah salah satunya. 
Tujuan dari penelitian ini adalah untuk mengetahui bagaimana 
pembangunan infrastruktur jalan di Daerah Istimewa Yogyakarta akan 
mempengaruhi indeks pembangunan manusia antara tahun 2015 dan 
2022. Indeks pembangunan manusia merupakan variabel dependen, 
sedangkan infrastruktur jalan, tingkat pertumbuhan dari produk 
domestik regional bruto (PDRB), indeks gini, dan tingkat upah 
minimum merupakan variabel independen. Kementerian Pekerjaan 
Umum dan Perumahan Rakyat (PUPR) dan Badan Pusat Statistik 
(BPS) menyediakan data. Metode yang digunakan dalam penelitian 
ini adalah analisis regresi panel. Data tersebut kemudian diolah 
dengan menggunakan Eviews-10. Hasil dari penelitian ini 
menunjukkan bahwa nilai indeks pembangunan manusia di Daerah 
Istimewa Yogyakarta dipengaruhi secara signifikan oleh infrastruktur 
jalan (lokal, provinsi, kabupaten, kota), tingkat pertumbuhan dari 
produk domestik regional bruto (PDRB), dan tingkat upah minimum. 
Hal ini menunjukkan bahwa. Di sisi lain, nilai indeks pembangunan 
manusia di Daerah Istimewa Yogyakarta dipengaruhi secara negatif 
oleh rasio gini/indeks gini. 
Kata kunci: Infrastruktur, Indeks Pembangunan Manusia, Daerah   

  Istimewa Yogyakarta 
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CHAPTER 1 

INTRODUCTION 

1.1. Background 

The undeveloped nations generally have big populations, but 

the quality of their human resources tends to be low (UNDP, 2015). 

As one of the developing countries, Indonesia needs high-quality 

human resources to improve development, productivity, and 

contribution to technological advancement for the welfare of society 

(Tyas & Ikhsani, 2015). One of the important components in assessing 

people's living standards is the Human Development Index (HDI). In 

addition to physical measures, a country's development must be 

assessed from the point of view of its human capital management. One 

of the crucial functions of the United Nations Development Program 

(UNDP) is to provide technical and development assistance 

worldwide. The organization publishes the Human Development 

Index (HDI) as a key indicator for assessing the success of a nation's 

development and well-being, so an increase in the HDI reflects how 

effectively human development and well-being are functioning. This 

will serve as an important benchmark for evaluating how well you are 

doing to assess the level of the nation. UNDP publishes the Human 

Development Index (HDI) measure of success and well-being. 

The HDI rate in Indonesia is currently still at an average of 

70%, which in 2020 amounted to 71.94%, then there was a slight 

increase in 2021, which amounted to 72.29%, and then another 

increase in 2022, which amounted to 72.91%, in this case of course 

there is only a slight increase in each year (Central Bureau of 

Statistics, 2023). To enable increased human development, the 

development of social infrastructure and physical infrastructure must 

be balanced. Human development is very important and much needed 

in a developing country like Indonesia. This is because people are the 

main and most fundamental component of economic growth. In other 
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word, when the population achieves a high level of quality of life, a 

country's economic performance and growth can also be anticipated 

to be much better according to Brata (2002). 

A country consists of several provinces or cities. To increase 

growth evenly and thoroughly, Governments should be concerned 

about the growth of the human population, or human quality in each 

region for national progress. One of the regions where the Human 

Development Index rate is increasing year by year is the Special 

Region of Yogyakarta (DIY). The human development index rate in 

this region is stable every year, neither too high nor too low. But in 

this case, in the Yogyakarta area, especially in the five regencies/cities 

in the province of Yogyakarta, there is still a lot of infrastructure 

development that can be said to be uneven, in this case of course 

greatly affecting the flow of the economy and the figure of the Human 

Development Index itself. DIY or Yogyakarta Special Region is 

located in the southern part of Java Island, with the capital city of 

Yogyakarta. Yogyakarta consists of five districts/cities including 

Sleman, Kulon Progo, Gunung Kidul, Bantul, and Yogyakarta, and the 

total population is around 4,073,907 people. The economic growth 

rate in the province is 5.16 percent (Yogyakarta Central Bureau of 

Statistics, 2023). 
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Table 1. 1 Average HDI In Special Region of Yogyakarta from 2015-2022 

Year HDI 

2015 69.55 

2016 70.18 

2017 70.81 

2018 71.39 

2019 71.92 

2020 71.94 

2021 72,29 

2022 72,91 

Source: Badan Pusat Statistik Yogyakarta, 2023 

 

 

Source: Badan Pusat Statistik Yogyakarta, 2023 

Figure 1.2 Graph of HDI Values in Five Regencies/Cities in the 
Special Region of Yogyakarta from 2015-2022 

In the province of Yogyakarta, one of the duties of the local 

government is to determine the Human Development Index (HDI) 

score, the rationale behind this figure's application as a proxy for 

human welfare in that specific situation. According to data released by 

the Central Bureau of Statistics, Yogyakarta's average Human 

Development Index (HDI) continues to increase every year (see Table 

1.1). However, information on the human index values of each district 

and city within the Special Region of Yogyakarta is needed to assess 
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the welfare level of the local populace. This will display the districts 

with the highest and lowest levels of welfare. 

Economic development, urban development, and economic 

growth are all topics where the term infrastructure is often used. The 

public infrastructure and facilities that are critical to driving a 

country's economy are called infrastructure. An area's economy is 

greatly impacted by its infrastructure, and well-maintained 

infrastructure can raise local standards of living. Additionally, 

infrastructure promotes the smooth operation of people's economic 

activity and the distribution of goods. Adequate infrastructure ensures 

an economical, efficient, safe, smooth, and seamless transportation 

system. One of the most frequently used forms of infrastructure is the 

road network. According to Law No. 38/2004 on roads, roads have a 

key role as vital transportation infrastructure for politics, economy, 

culture, environment, defense, and security. Roads are also used to 

improve people's welfare, as a means of distributing goods, and as an 

integral component in the system of roads that links and integrates 

various regions in the Republic of Indonesia. 

To improve people's welfare, the government conducts 

elaboration that focuses on the availability of infrastructure. 

According to Haris (2009), The presence of infrastructure in a nation 

is necessary for both national and regional development. Furthermore, 

infrastructure contributes to increasing the value of consumption, and 

labor productivity, including labor markets, expanding employment, 

quality of life, community welfare, and achieving the goal of 

sustainable economic growth. The infrastructure required in a region 

is determined by its natural characteristics and the distribution patterns 

of its inhabitants. To boost competitiveness through more trade, 

investment, and production and to expedite equitable economic 

development, infrastructure is crucial. Infrastructure, such as roads, 

clean water, irrigation, health, electricity, sanitation, and others, which 
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are available to everyone and are known as social capital, correlate 

better with economic growth and community welfare compared to 

regions with limited infrastructure. Therefore, one of the components 

that support national progress is the provision of infrastructure. Road 

infrastructure can improve community welfare because it can facilitate 

all access and activities (Sukirno, 2012). 

Table 1. 2 Average Road Length (Km) by Good Road Condition 
in the Special Region of Yogyakarta from 2015-2022 

Year Road Length 

2015 220.72 

2016 219.92 

2017 240.11 

2018 191.09 

2019 357.370 

2020 366.520 

2021 341.840 

2022 301.205 

Source: PUPR Yogyakarta, 2023 
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Source: Badan Pusat Statistik Yogyakarta, 2023 

Figure 1.2 Graph of Road Length (Km) in Five Regencies/Cities 
In The Special Region of Yogyakarta from 2015-2022 

One of the infrastructures provided by the government is roads, 

which in this case is to facilitate people to carry out their activities. 

The Central Bureau of Statistics has released data on the length and 

state of roads in the Special Region of Yogyakarta, as well as the 

overall length and state of roads in all districts and cities. This data is 

displayed in Figure 1.2. 

The growth rate of Gross Regional Domestic Product (GRDP), 

Gini Ratio, and Minimum Wage Level are supporting factors in 

achieving a good Human Development Index figure. Table 1.3 

explains the annual changes in the growth rate of Gross Regional 

Domestic Product (GRDP), Gini Ratio, and Minimum Wage Level 

that take place in the five districts/cities that make up the Special 

Region of Yogyakarta. 
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Table 1. 3 Growth rate of GRDP, Gini Ratio, and Minimum 
Wage Level in Five Districts/Cities in The Special Region of 

Yogyakarta in 2022  

Regency Growth Rate 

Of GRDP 

(Percent) 

Gini Ratio 

(Percent) 

Minimum 

Wage Level 

Yogyakarta 5.26 0.519 2,153,970 

Sleman 5.15 0.418 2,001,000 

Kulon Progo 6.57 0.38 1,904,275 

Bantul 5.2 0.41 1,916,848 

Gunung Kidul 5.37 0.323 1,900,000 

Sources: Badan Pusat Statistik Yogyakarta, 2023 

The achievement of a good Human Development Index figure is 

of course inseparable from the growth rate of GRDP, the decline in 

poverty, and the minimum wage level in each district/city of 

Yogyakarta. It is explained in Table 1.3 that the growth rate of GRDP 

in 2022 in each district/city is around five to six percent on average, 

which in each district/city, Kulong Progo currently has a GRDP rate 

of around 6.57% of the others. On the other hand, the level of 

inequality in every city or district within Yogyakarta's Special Region 

is in the range of 0.38-0.519%, in this case, the level of the Gini index 

is still quite large. Furthermore, the minimum wage level of each 

district/city is also in the range of 1,900,000-2,153,970, in which case 

the community income in every city or district within Yogyakarta's 

Special Region is still quite small. With the stability between the 

growth rate of GRDP, Gini Ratio, and Minimum wage level, the 

income per capita will rise, resulting in an automatic rise in 

community prosperity (BPS Yogyakarta, 2023). 

This research's goal is to ascertain how the improvement of road 

infrastructure, increase in the growth rate of GRDP, increase or 

decrease in Gini ratio, and minimum wage level change impact the 
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human development index in five districts/cities within the Special 

Region of Yogyakarta. For this reason, the study's title: 

 The Influence of Road Infrastructure on the Human 

Development Index in the Special Region of Yogyakarta from 2015-

2022 (Case study: Five districts/cities in the Special Region of 

Yogyakarta). 

1.2. Research Problem 

Based on what has been described in the previous background, The 

research problems are as follows: 

1. What effect does road infrastructure have on the Human 

Development Index in each of the Special Region of 

Yogyakarta's five regencies and cities from 2015 to 2022? 

2. How does the rise in the Human Development Index in each 

of the five districts/cities that make up the Special Region of 

Yogyakarta from 2015 to 2022 relate to the development of 

road infrastructure? 

1.3. Research Objectives 

Regarding the problem formulation above, the research objectives are 

as follow: 

1. To examine how road infrastructure affects five 

regencies/cities in the Yogyakarta Special Region from 2015 

to 2022 in terms of the Human Development Index. 

2. To evaluate the relationship between the development of road 

infrastructure and the increase in the five cities and regencies 

that make up the Special Region of Yogyakarta's Human 

Development Index from 2015 to 2022.  
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1.4. Research Benefits 

This research will result in many advantages and information for 

various parties as follows: 

1. For Educational Institutions 

Expected as a source of information for readers and as a 

reference for parties in need and subsequent researchers who 

will conduct research in the same field. 

2. For Community Organizations and Other Organizations 

Many interested parties are anticipated to use the findings of a 

study conducted from 2015 to 2022 in five regencies/cities of 

the Special Region of Yogyakarta on the impact of road 

infrastructure on the Human Development Index. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1. Theoretical Review of Infrastructure 

At the moment, there is no consensus on what constitutes 

infrastructure. On the other hand, public facilities and infrastructure 

are included in the definition of infrastructure in the large Indonesian 

dictionary. Facilities include things like telephones, roads, bridges, 

hospitals, and sanitary facilities. Infrastructure is a type of public 

capital, or capital resulting from government investment, in the 

economics sense as well.  

Roads, bridges, and sewer systems are all considered infrastructure 

in this research (Mankiw, 2003: 38). According to Familoni (2004: 

16), infrastructure is a key essential service in the development 

process. Infrastructure can also be defined as physical capital facilities 

as well as the organizational, knowledge, and technological 

frameworks necessary for the organization of society and economic 

development. The infrastructure consists of the legal system, public 

education and health systems, water distribution and treatment 

systems, garbage and waste collection, treatment and disposal, and 

public safety systems such as security and firefighting, as well as 

communication, transportation, and public utility systems (Tatom, 

1993: 124). 

Infrastructure can also be divided into two categories based on its 

function and designation. According to Familoni (2004: 20), 

infrastructure is divided into economic and social infrastructure. 

Economic infrastructure is critical to boost the country's economic 

growth rate. Public utilities like gas, electricity, clean water, sewage, 

and telecommunications are all part of the economic infrastructure. 

Public works like roads, canals, dams, irrigation systems, and drainage 

systems are also included. Moreover, this category includes 
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transportation projects like airports, waterways, trains, and urban 

transportation. Social infrastructure, on the other hand, can be 

categorized into infrastructure that focuses on education and health. 

In addition, the investment made towards infrastructure often 

determines the development of infrastructure. Two types of 

investments are disaggregated. First, extensive communication and 

transportation networks (railways, roads, ports, and 

telecommunication systems). Second, infrastructure that includes 

local and regional assets, such as municipal transportation systems, 

power distribution, and clean water systems. This distinction is related 

to the different levels of intervention at each level of government. This 

categorical distinction depends on the characteristics of each region. 

According to Stiglitz (2000: 104), infrastructure such as toll roads 

includes public goods when talking about infrastructure provided by 

the government, although this infrastructure is not a pure public good 

(impure public good). Regarding how public goods are used, public 

goods have two main characteristics:  non-excludable and non-

rivalrous. When it comes to consuming and using goods, there is the 

nature of rivalry or competition. That is, if a good is used by someone, 

it cannot be used by someone else. If a person consumes or uses good, 

there is no competition in consuming it. In other words, if the opposite 

condition occurs, i.e. when a person cannot restrain others from 

consuming the good together, the good can be considered a public 

good. 

Since infrastructure is considered a public good, according to his 

theory, it has externalities because it is provided by the government 

and for the public. Infrastructure is not paid for directly by any party 

that uses it. In the private sector, infrastructure externalities refer to 

unpaid inputs. 
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The condition in which one party's actions affect the value of other 

non-actors, without a price, is called an externality. There are two 

types of externalities in theory: positive externalities and negative 

externalities. Positive externalities tend to cause supply shortages, 

while negative externalities cause overproduction (Stiglitz, 2000: 78). 

Without taking into account the good's social value, the demand curve 

represents a shortage in the supply of an item. The social value curve 

is above the demand curve because the good has a higher social value 

than a private one. When the social value curve crosses the supply 

curve, it indicates that the socially ideal amount is more than the 

amount that is ideal based on its private value. This is the optimal 

quantity to be provided. Overproduction, on the other hand, is the 

opposite condition, which is when social costs are not taken into 

account when producing something, resulting in lower private costs 

of production. In other words, more goods are produced, where the 

amount of goods produced should be less because social costs must 

be included (Mankiw, 2003: 21). 

Roads, schools, healthcare, and other forms of infrastructure are 

examples of externalities according to Canning and Pedroni (2004: 

11) ensuring that the facilities provided by various infrastructures are 

external features that can increase the productivity of all components 

in the production process. The beneficial externality of infrastructure 

is the spillover effect, which increases business and agricultural 

production without the need to raise the amount of labor and capital 

inputs or the degree of technology. Productivity levels in both the 

business and agricultural sectors will increase as a result of 

infrastructure development, for instance, road development. 
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2.2. Theoretical Foundation 

2.2.1. The Definition of Infrastructure 

 The physical infrastructure that provides buildings, transportation, 

and other public facilities for meeting basic human social and 

economic needs is known as infrastructure (Grigg, 1988). 

Infrastructure systems are crucial to the daily operations of society 

because they enable the social and economic systems to function. The 

fundamental buildings, machinery, and gadgets required for the 

functioning of social and socioeconomic systems are referred to as the 

infrastructure system (Grigg in Kodoatie, 2003). According to The 

World Bank, infrastructure types were split into three categories in 

1994: 

1. The physical infrastructure needed to support economic 

activity is known as economic infrastructure, and it is made up 

of public utilities (such as gas, water, sanitation, power, and 

telecommunications), public works projects (like highways, 

dams, waterways, water supply, and drainage), and the 

transport industry (like railroads, roads, ports, and airports).  

2. Social support includes things like dwellings, recreation, 

health care, and educational opportunities. 

3. Infrastructure of policies that includes management, justice, 

and integration. 

The Commission for the Acceleration of Infrastructure Delivery 

was established by Presidential Regulation No. 42/2005, which 

outlined the various categories of infrastructure that the government 

regulates. These categories comprise the following: telematics 

infrastructure, electricity infrastructure, road infrastructure, water 

supply infrastructure, drinking water and sanitation infrastructure, and 

infrastructure for the transportation of oil and gas. Infrastructure can 
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be categorized as such because it necessitates government regulation 

and is required by the larger community. 

2.2.2. Function and Classification of Road Infrastructure 

Road Law Number 38 of 2004 states that, aside from railroads, 

truck routes, and cable roads, all portions of the road, including 

structures and auxiliary traffic equipment, on and above land and/or 

water, are considered to be land transportation infrastructure. 

Road classification or road hierarchy is a grouping of roads. 

Road grade determination is related to road traffic volume, road 

capacity size, road economic efficiency, road financing status, road 

construction and maintenance. The following are the categories: 

2.2.2.1. Based on Road Function 

According to RI Law No. 38 of 2004 concerning roads and 

Law No. 22 of 2009, there are four primary categories into which 

roads in Indonesia are classified according to their functions. 

These categories include the following: 

a. Arterial Road: This kind of road is essential for tying 

together big areas, economic centers, and important cities. 

b. Collector Road: serves as a link between arterial roads and 

local roads. It collects and distributes traffic to and from 

arterial roads. 

c. Local Roads: Local roads are a type of road that focuses on 

serving traffic within a specific residential area or 

neighborhood. 

d. Neighborhood Road: Neighborhood roads are located 

within a settlement or neighborhood and serve as access to 

homes and limited facilities within the neighborhood. 

 

This classification assists governments and relevant 

stakeholders in effective road infrastructure planning, ensuring 
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that each type of road can be developed and managed according to 

its purpose and role in the wider transportation system. 

2.2.2.2. Classification by Government Administration 

Road classification is an effort to make road administration 

clearer legally between the central and local governments. 

National, provincial, district, city, and village roads are 

categorized as public roads based on their status. 

a. Roadway National  

In addition to national strategic routes or toll roads, this type 

of road system typically links provincial capitals through 

arterial and collector roads. 

b. Roadway Provincial  

The major road network system has branch roads 

connecting provincial capitals and district (city) capitals, as 

well as district (city) capitals and provincial important 

highways. 

c. Roadway City  

The public route links the settlement areas within the city, 

parcels and service centers, and parcels and service centers. 

It is part of the secondary road network system. 

d. Roadway Village  

It is a public road linking different areas and/or 

communities inside the village, in addition to neighborhood 

roads. 

2.2.2.3 Classification based on axis load weight 

For use and compliance with regulated traffic requirements, 

roads are divided into categories according to transportation needs. 

Taking into account the superior characteristics of each model, the 

development of motor vehicle technology, the axle load of motor 

vehicles, and the heaviest road construction. Road groups related 
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to road traffic and transportation (Law No. 14 of 1992) based on 

axle loading (also called road rating) are as follow: 

a. Class I road 

Main roads open to motor vehicles, including vehicles with 

a carrying capacity not exceeding 2,500 mm, a length not 

exceeding 18,000 mm, and a vehicle carrying capacity not 

exceeding 10 tons. 

b. Class II road  

It is a main road that can be used by motorized vehicles, 

including cargo, with a width of 2,500 mm or less, a length 

of 18,000 mm or less, and a maximum allowable axle load 

of 10 tons. This class of roads is suitable for container 

transport. 

c. Class III A road 

A main road or collector road that can be used by motorized 

vehicles with a maximum width of 2,500 mm, a maximum 

length of 18,000 mm, and a cargo capacity of 8 tons. 

d. Class III B road 

A main road or collector road that can be used by motorized 

vehicles with a maximum width of 2,500 mm, a maximum 

length of 18,000 mm, and a cargo capacity of 8 tons. 

e. Class III C road  

These are local and neighborhood roads open to vehicles 

containing cargo with a maximum width of 2,100 

millimeters, a maximum length of 9,000 millimeters, and a 

permissible axle load of 8 tons. 
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2.2.3. Human Development Index 

According to Azhari (2000), an indicator of human progress can 

be the development that involves humans as the main actors and places 

humans as the ultimate goal. The Indonesian government shows 

human development as a process from the people, to the people, and 

for the people, which means that humans are the oppressed order 

during the development process. The human development process 

focuses on several elements, such as health, education, morale, 

purchasing power, and faith.  

Overall, the World Bank has placed people's well-being as the 

main goal of development; development should achieve people's well-

being through improving health, nutrition, and education systems to 

the best standards and quality. In the development process, the World 

Bank has set three targets for countries to achieve: economic 

improvement, social development, and environmental improvement. 

These three targets have strategies that are very closely related to 

human development, such as reducing infant mortality, implementing 

compulsory basic education, health, and improving the quality of 

nutrition, and not forgetting the importance of sustainable 

development. Achieving inclusive growth across Indonesia, especially 

in lagging regions, requires improved services at the local level and 

increased equity (World Bank, 2017). 

Human development requires strong human resources and 

infrastructure and human resource development must be aligned. If 

infrastructure development is not followed by human resource 

development, the competitiveness of Indonesia's human resources will 

decline. In this case, human resources must continue to improve their 

basic needs and capabilities to contribute the national development. 
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2.2.3.1 Concept of Human Development Index 

Indicator of human progress was proposed in 1990 by the World 

Development Program (UNDP). With four main components 

empowerment, equity, sustainability, and productivity. The Index of 

Human Development measures average accomplishments of Growth 

in humanity dimensions, including health, knowledge, longevity, and 

a reasonable standard of living. This idea has also been applied by the 

Indonesian government named HDI. 

According to Baeti (2013), utilizing the Human Development 

Index, one can gauge how much impact efforts to improve basic 

human capital capabilities can have. Population empowerment which 

is more prominent in basic human improvement is part of 

development. Measurements of health, education, and purchasing 

power are used to calculate this development. The amount of 

development achieved is proportional to the amount gained. 

The foundation of the HDI concept is the understanding of the 

significance of people-centered development. The primary objective 

of development is to enhance human well-being and income, but it 

also aims to improve human life quality in every area. According to 

Jim Young Kim, president of the World Bank, HDI is now a crucial 

element of sustainable economic growth. Nonetheless, the World 

Bank (2018) asserted that insufficient spending on healthcare and 

education can impede economic expansion. Humans are the process's 

ultimate objective; they are not merely instruments in it. 

2.2.3.2 Calculation of Human Development Index Value 

A technique to gauge both a population's physical and non-

physical characteristics is the human development index (HDI). Non-

physical qualities consist of life expectancy and literacy rates based on 

the economic capabilities of the people. The main indicators of the 

human development index are health, education level, and economy. 
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It makes use of three fundamental criteria: age, education, and a 

respectable quality of life. Instead of operating separately from one 

another, the three parts work together. Other variables that may have 

an impact include the availability of jobs, which is influenced by 

several variables, particularly those about infrastructure, economic 

growth, and government policies (Kurniasari, 2013). 

The human growth index value is calculated using the following 

components (BPS Yogyakarta, 2021): 

a. Life Expectancy 

An index that describes the approximate average lifespan 

lived by each person while living in an area. As a result 

of UNDP standards, minimum and maximum values of 

life expectancy per capita are calculated. The minimum 

value is 20 years and the upper limit is 85 years. 

b. Literacy Rate 

The literacy rate consists of individuals aged fifteen 

years and above who can write and read Latin and other 

alphabets. 

c. Average Number of Years in Education 

The number of years that people over the age of fifteen 

spend in formal education is known as their average 

number of years in school.  

d. Adjusted Real Expenditure per Capita 

While BPS calculates a decent standard of living using 

the average value of adjusted real per capita expenditure 

using the Atkinson formula, UNDP uses adjusted real 

gross domestic product (GRDP). 

UNDP (2015) stated that since Indonesia has embraced the 

concept of human development that includes equity, productivity, 

empowerment, and sustainability, the focal point of Indonesia's 

national development is to raise the population's level of mental, 
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physical, and spiritual well-being. The following formula is used to 

calculate HDI: 

HDI = (Indeks 𝑋1 + Indeks 𝑋2 + Indeks 𝑋3)/3 

Description: 

𝑋1 = Life Duration 

𝑋2  = Level of Education 

𝑋3  = Adequate Living Standard  

 

2.2.4. Relationship between Road Infrastructure Development and 

Human Development Index 

The government seeks to implement development initiatives to 

raise community well-being, one of which is infrastructure 

accessibility. Infrastructure accessibility in this nation is crucial. 

According to Haris (2009), the availability of infrastructure is one of 

the sources of development taking place throughout the country; 

region. More broadly, infrastructure plays a role in improving the 

value of consumption, labor productivity (including the labor market) 

jobs, improving quality of life and social welfare, and expanding 

employment opportunities with the ultimate goal of achieving 

sustainable economic growth. Road infrastructure is one of the very 

important infrastructures the community needs because it makes 

things easier for visits and events carried out by the community. Thus, 

road infrastructure helps improve people's welfare. 

Research conducted by Safitri (2016) concluded that human 

development depends on the availability of purchased infrastructure 

that is also available to enhance the growth of human resources 

quality. Infrastructure availability is the main engine of economic 

development with full benefits of integration, plus an increase in trade 
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and investment activities, as shown by the study's findings, which 

indicate a positive influence on the development of road infrastructure 

with a coefficient value of 0.14. It is determined that there is a positive 

correlation between the two effects of road infrastructure development 

on indicators of human progress. This is in line with the research 

conducted by Annafi (2020). 

Road infrastructure has a strategic role in a country's 

development where road infrastructure is very important in building 

an efficient land transportation network and supporting logistics 

distribution in the area/region: 

1. Backbone of Land 

Transportation Road infrastructure acts as the 

backbone of the land transportation system. With proper 

construction and maintenance, the road network can easily 

connect various cities and regions throughout Indonesia. This 

provides better access for people to travel, optimizes the 

mobility of goods and people, and improves connectivity 

between regions. 

2. Economic Impact 

Road infrastructure has a significant economic impact. 

With a good land transportation network, trade becomes 

smoother and shipping costs can be minimized. This helps 

improve business efficiency and economic competitiveness of 

a country. 

3. Sustainable Development 

Road infrastructure must be built with a sustainable 

approach. The use of green technology and environmentally 

friendly materials, such as asphalt from recycled materials, 

helps reduce environmental impacts. Road construction that 

pays attention to water flow and rainwater absorption also 
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helps reduce the risk of flooding and protects groundwater 

resources. 

4. Support for Logistics Distribution 

A good road network makes it easier to move goods 

from producers to consumers with shorter travel times and 

lower transportation costs. The overall efficiency of the 

logistics supply chain has also increased. Products can reach 

the market on time, avoiding losses due to storage or damage 

to goods during the shipping process. 

With a strong road infrastructure, a region can accelerate development 

and improve people's quality of life (UNDP, 2015). 

2.3. Previous Research 

This research used several related research sources that aim at 

references that are being carried out, including: 

1. The research conducted by Sapkota (2014) entitled "Access 

to Infrastructure and Human Development: Cross-Country 

Evidence". This research aims to ascertain the impact of 

infrastructure on the index of human development, which 

continues to be restricted. Furthermore, the Millennium 

Development Goals (MDGs) do not include essential 

infrastructure services like energy, transportation, or roads, 

despite the widespread agreement that having a strong 

infrastructure is essential to achievie the MDGs. Panel data 

covering 91 developing countries from 1995 to 2010 and 

General Methods of Moments dynamic panel estimation, one 

of the most popular forms of semiparametric estimation 

applied to data lacking distributional information were the 

data and methods employed in the analysis. Therefore, the 

moment equation was used by the researcher instead of the 

probability density function to estimate the parameters. 

Infrastructure, such as having access to clean drinking water 
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sources, electricity, and a sufficient number of roads, was 

found to have a significant positive impact. 

2. The study carried out by Liu et al. (2023) entitled 

"Infrastructure development, human development index, and 

CO2 emissions in China: A quantile regression approach". 

The purpose of this study is to identify the relationship among 

infrastructure development, the Human Development Index, 

and 〖CO〗_2 Emissions in China. The data and methods 

used are Time Series data from 1990 - 2021 and Quantile 

Regressions, which found the results that the availability of 

good infrastructure can have a positive and significant impact 

on the Human Development Index. 

3. The study carried out by Weya et al. (2023) entitled "Analysis 

of the Effect of HDI and Road Length Infrastructure 

Development on Improving Economic Inequality in Eight 

Districts of the Region La Pago Tradition". This research 

aimed to determine the effect between two existing variables, 

namely the Human Development Index and Road Length 

Infrastructure, where the availability of adequate 

infrastructure can have an influence on various sectors, one of 

which is the Human Development Index. The model used in 

this research used panel data with a linear regression approach 

(OLS). The results found that Road Length Infrastructure has 

a positive and significant influence on the Human 

Development index. 

4. The research carried out by Sinaga (2020) was entitled 

"Influencce of Infrastructure on the index of human 

development in the province results of expansion in Indonesia 

period 2015 - 2019". This research aimed to identify effective 

and optimal utilization related to existing infrastructure and 

attention to its quality and the effects that arise from the 

availability of qualified infrastructure. The method used in 
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this research is using Panel Data which combines cross-

section and Time series which has the advantage of producing 

a greater Degree of Freedom and has fewer problems than 

cross-section and time series. The results of this research 

indicate that education, health, and road infrastructure did not 

affect the Human Development Index. 

5. The research carried out by Brata (2016) entitled "The 

Influence of Infrastructure on Human Development in the 

Provinces of Eastern Indonesia 2006-2013 Period". The 

purpose of this research is to ascertain how human 

development was impacted by infrastructure in the eastern 

Indonesian provinces between 2006 and 2013. The Indonesia 

Database for Policy and Economic Research 

(INDODAPOER) and the Central Bureau of Statistics (BPS) 

provided the secondary data and models used in this research 

to determine the relationship between the variables that are 

currently in place. Panel data regression with a fixed effect 

model was the analytical tool employed. According to the 

study's estimation results, the coefficient of the percentage of 

households with access to electricity is 0.086174. This 

indicates that 1% increase in the proportion of households 

with electricity access that will positively affect the human 

development index, causing it to rise by 0.086 points. The 

coefficient value for the percentage of households with access 

to clean water is 0.120012, indicating a 0.086-point increase 

in the proportion of households with clean water. The 

highway length to provincial area ratio's coefficient value of 

1.722844 indicates that an increase of 1 km in highway length 

to the provincial area will positively impact the human 

development index (HDI), adding 1.722 points to the index. 

Overall, the results of this research indicated that 
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infrastructure had a positive influence on the human 

development index (HDI). 

 

2.4. Framework 

To make this research easier to understand and carry out, a 

framework is needed to explain how this research will be carried out. 

The framework is as follows: 

 

 

 

   

 

 

 

 

 

Figure 2.1 Framework 

This research used a research framework to explain the 

Independent variable (Road Infrastructure, the growth rate of GRDP, 

Minimum Wage Level, and Gini Ratio) and the Dependent variable 

(Human Development Index). From Figure 2.1, the goal of this 

research is to ascertain how the Human Development Index is affected 

in five regencies/cities that are part of the Special Region of 

Yogyakarta by road infrastructure, the growth rate of GRDP, 

minimum wage, and Gini Ratio. Empirical research findings will 

supplement the theoretical interpretations. 
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2.5. Hypothesis 

Based on the previous problems, theories, and frameworks 

discussed, the hypothesis arises that in each of the five districts/cities 

that comprise the Special Region of Yogyakarta, there is a positive 

association between the Road Infrastructure variable (X) and the 

Human Development Index variable (Y). Besides, the better and more 

developed the road infrastructure in an area, the more likely its Human 

Development Index will also increase. In addition, it is expected that 

the variables of the growth rate of  GRDP, Minimum Wage Level, and 

Gini Ratio influence the Human Development Index; however, to find 

out how these variables relate to road infrastructure, it is necessary to 

identify their relationship.  
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CHAPTER 3 

RESEARCH METHODS 

 

3.1. Data and Data Sources 

The Central Statistics Agency (BPS) in the Yogyakarta Special 

Region provided the secondary data for this investigation. This study's 

time series spans seven years, from 2015 to 2022, and it gathers data 

from a cross-section of five districts/cities in the Special Region of 

Yogyakarta. Approximately, forty observations are obtained during 

this period. Four independent and one dependent variable are used in 

this research: the length of road infrastructure (national, provincial, 

district, or city), the percentage-based Gini ratio, the minimum wage 

in each district and city within the Special Region of Yogyakarta, both 

the number of human development indexes in percent scale across five 

districts/cities in the Special Region of Yogyakarta and the growth rate 

of Gross Regional Domestic Product (GRDP) per capita in each 

district or city. 

 

3.2. Data Collection Method 

Data collection methods are essential to ensure the scientific 

validity of the research and the production of results that support its 

objectives. This research data came from secondary sources or 

information that had already been analyzed by someone else and is 

usually available in published form. Panel data, which is a cross-

sectional and time series combination, spans the Special Region of 

Yogyakarta's five districts and cities between 2015 and 2022. Data 

sources acquired from the Central Statistics Agency (BPS) include the 

Human Development Index (HDI) in percentage form, road 

infrastructure data in kilometers/km, Growth rate of GRDP data in 

percentage form, Gini ratio data in percentage form, and minimum 

wage level data in millions. 
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3.2.1. Definition and Operation of Variables 

The variable in this research is the Human Development Index 
(Y) as the dependent variable. While, Road Infrastructure (X1), 
Growth rate of GRDP (X2), Gini Ratio (X3), and Minimum Wage 
Level (X4) as independent variables. The definition of variables in this 
research is as follows following: 

1. Human Development Index (Y) 
Human development index (HDI) in this research 

using data with a ratio measurement scale (%) in the year 
2015-2022 per Regency/City in the Special Region of 
Yogyakarta obtained from the Central Statistics Agency 
(BPS). 

2. Road infrastructure (X1) 
Road infrastructure in this research uses data total 

length of good roads (km) in 2015-2022 with a nominal 
measurement scale per Regency/City in the Special Region 
of Yogyakarta obtained from the Public Works and Public 
Housing Department (PUPR) and the Central Statistics 
Agency (BPS). 

3. Growth rate of GRDP (X2) 
The growth rate of GRDP in this research using data 

with a ratio measurement scale (%) in the year 2015-2022 
per Regency/City in the Special Region of Yogyakarta 
obtained from the Central Statistics Agency (BPS). 

4. Gini Ratio (X3) 
The Gini ratio in this research using data with a ratio 

measurement scale (%) in the year 2015-2022 per 
Regency/City in the Special Region of Yogyakarta 
obtained from the Central Statistics Agency (BPS). 

5. Minimum Wage Level (X4) 
The Minimum Wage Level in this research using data 

with a ratio measurement scale (%) in the year 2015-2022 
per Regency/City in the Special Region of Yogyakarta 
obtained from the Central Statistics Agency (BPS). 

 

 

3.3.  Tool of Analysis 

This method used panel regression as an analytical tool. This 

analysis's goal is to ascertain the degree to which road infrastructure 



29 
 

affects each of the five districts and cities within Yogyakarta's Special 

Region's human development index. There are two advantages of 

using panel data, namely:  

1. Generates a higher degree of freedom, this research 

combines cross-sectional and time series data to collect 

more information. 

2. Integrates data information and can solve the issue of 

committed/omitted variables. 

Three models were used for estimation in the panel data regression 

method: the Common Effect Model, the Fixed Effect Model, and the 

Random Effects Model (Widarjono, 2013: 353-359). 

3.3.1. Common Effect Model Test 

The simplest model combination involves the use of time series 

and cross-section data; this data combination can show the actual 

conditions. If all objects exist at all times and data are combined with 

the OLS method to estimate the model, the regression analysis results 

are considered valid (Winarno, 2009: 9.11). 

3.3.2. Fixed Effect Model Test (Chow Test) 

In this test, the most appropriate regression result is used 

contrasting the Fixed Effect Model with the Common Effect Model, 

known as the Chow Test. The Chow Test hypothesis decision is as 

follows: 

𝐻0  = Common Effect Model 

𝐻𝑎  = Fixed Effect Model 

 

The F-statistical test is used to determine against 𝐻0: 

𝐹ℎ𝑖𝑡𝑢𝑛𝑔 =
(𝑅𝑆𝑆1− 𝑅𝑆𝑆2)

𝑛−1
𝑅𝑆𝑆2

𝑛𝑡−𝑛−𝑘
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Where: 

 

𝑅𝑆𝑆1  = Residual sum of squares CEM technique. 

𝑅𝑆𝑆2  = Residual sum of square FEM technique. 

n        = Amount of Cross-sections unit. 

t         = Amount of Cross-sections unit. 

k        = Amount of independent variable. 

The following are the choices made to not be rejected or 

rejected: 

1. If the Chi-square probability value> alpha, 𝐻0  is 

accepted and the model that should be used is the 

Common Effect Model. 

2. If the Chi-square probability value < alpha, 𝐻0  is 

rejected and the model that must be used is the Fixed 

Effect Model. 

3.3.3. Random Effect Model Test (Hausman Test) 

The Random Effect Model is the basis for choosing the best model 

between the Random Effect Model and the Fixed Effect Model. The 

steps are as follows: 

1. Regress each model from the Fixed Effect Model and Random 

Effect Model. 

2. Formulate 𝐻0 null hypothesis and 𝐻𝑎  alternative hypothesis, 

as follows: 

𝐻0  : Random Effect Model 

𝐻𝑎  : Fixed Effect Model 

3. Determine the critical limit at which a hypothesis should be 

rejected or not. 

4. The decision to reject or accept 𝐻0 is as follows: 

a. If the Cross Section Random probability value < alpha,  

𝐻0 is rejected and the model used is a fixed effect. 
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b. If the Cross Section Random probability value > alpha, 

𝐻0 is accepted, and the model used is a random effect. 

 

3.4. Statistical Test 

 Statistical tests are employed to examine the outcomes of an 

appropriate panel model. Finding the independent regression 

coefficients' significance level on the dependent is the first step. This 

examination consists of: 

3.4.1. t-Test 

To find out the influence of the independent variables that have a 

variable in influencing the non-independent variable, at a certain level 

of significance, the t-test is used. The following is the decision-making 

process: 

1. Create a hypothesis using a one-sided test: 

• 𝐻0 : 𝛽1 ≥ 0. 

• 𝐻𝑎 : 𝛽1 > 0. 

2. The decision to reject or not a null hypothesis 𝐻0 is as follows: 

• If 𝑡𝑐𝑜𝑢𝑛𝑡 < −𝑡𝑡𝑎𝑏𝑙𝑒: 𝐻0   Rejected. Which means that the 

independent variable individually influences the 

dependent variable. 

• If 𝑡𝑐𝑜𝑢𝑛𝑡 > −𝑡𝑡𝑎𝑏𝑙𝑒: 𝐻0  Not Rejected. That is, individual 

independent variables did not affect the dependent 

variable. 

 

 

 

3.4.2. F-Test 

The F-test is used to ascertain whether the independent variable 

significantly affects the dependent variable. Explanation of the F-test 

used analysis of variance = ANOVA. To ascertain whether the 
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regression coefficient 𝛽1, 𝛽2, 𝛽3 and 𝛽4 simultaneously has an impact 

on the dependent variable. The F test method and 5% alpha decision-

making criteria are explained as follows (Widarjono, 2013: 65): 

1. Create the null hypothesis 𝐻0  and alternative hypothesis  

• 𝐻0 : 𝛽1 = 𝛽1 =  𝛽2 =  𝛽3 =  𝛽4 = 0. 

• 𝐻𝑎: 𝛽1 ≠ 𝛽1 ≠  𝛽2 ≠  𝛽3 ≠  𝛽4 ≠ 0. 

2. Determine the important limits that influence the decision to 

accept or reject a hypothesis 𝐻0, where the F-table value = 

𝐹𝑎;𝑑𝑓1;𝑑𝑓2. The critical value is determined by the alpha level 

of 5%, df1 is determined by the numerator (k-1) df2 is the 

denominator (n-k), and the k value, which is the dependent 

variable, is the number of model parameters determined. 

 

3.5. Analysis of Determination Coefficient (𝑹𝟐) 

The following formula can be used to get the coefficient of 

determination: It illustrates the extent to which the independent 

variable can account for the variation in the dependent variable. 

𝑅2  = 𝐸𝑆𝑆

𝑇𝑆𝑆
=

𝑇𝑆𝑆−𝑆𝑆𝑅

𝑇𝑆𝑆
= 1 −

𝑆𝑆𝑅

𝑇𝑆𝑆
 

𝑅2  = 1 −
𝑒

𝑖2

𝑦𝑖2
= 1 −

𝑒
𝑖2

(𝑦𝑖−𝑦)2
 

 

Where:  

𝑅2   = Determination Coefficient. 

ESS = Explained Sum of Square 

TSS = Amount of Sum of Square 

RSS = Residual Sum of Square 

𝑒𝑖2   = Estimated value of the residual 
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Based on the value of the adjusted R-square. The value of 

𝑅2 lies between zero and one (0 <𝑅2< 1). The greater the associated 

variable that can be explained by the other independent variable the  

greater the variable when 𝑅2 is closer to the value of one. 

 

3.6. Heteroscedasticity Test 

The condition where random variables have different variances 

is known as heteroscedasticity. In OLS, heteroscedasticity causes the 

coefficients to no longer have the minimum and best variance although 

they remain linear and unbiased. The results of heteroscedasticity for 

OLS are as follows (Nachrowi and Usman, 2002:33): 

1. Due to the inconsistency of variance, one of the impacts is the 

greater variance of the estimates. 

2. Since the hypothesis tests (t and F tests) use the magnitude of 

the estimated variance, the larger variance of the estimates will 

have an impact on the results. 

As a result, both tests are inaccurate. To identify the 

heteroscedasticity test as it progresses, where Ho is heteroscedasticity, 

and Ho is rejected, indicating that there is a heteroscedasticity problem 

if the R-squared statistic's probability is less than alpha (α = 0.05). 

Modifying the model with a weighted estimation method is a way to 

overcome this problem. We can reduce the symptoms of 

heteroscedasticity by using the cross-section weights criterion during 

the panel data processing. 

 

3.7. Multicollinearity Test 

When independent variables are highly dependent on each other, 

multicollinearity occurs. This can lead to unstable numerical 

coefficient estimates. There are two situations in which this test is 
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performed. First, if the f-statistic has a high level of significance but 

the t-statistic is not significant; second, if the 𝑅2 is comparatively high 

but the t-statistic is not significant. A quick way to determine whether 

multicollinearity exists is to examine the independent variables' 

correlation matrix. If an independent variable's correlation coefficient 

is greater than 0.8 or 0.9, multicollinearity is a significant problem. 
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CHAPTER 4 

RESULT AND DISCUSSION 

 

This chapter discusses the results of research and discussion of 

Road infrastructure's impact on the Human Development Index in five 

districts/cities within the Yogyakarta Special Region, 2015–2022. To 

obtain the regression used in this research, panel data was combined 

with time series and cross-section data.  The data set utilized spans 

seven years, sequentially from 2015 to 2022, and encompassed five 

districts/cities within the Special Region of Yogyakarta. This research 

used Eviews 10 software. This research used five variables: the 

Human Development Index is the dependent variable, and the other 

four are independent variables: road infrastructure, the growth rate of  

GRDP, Gini Ratio, and the minimum wage level. 

 

4.1. Result 

4.1.1. Regression Estimation Results 

4.1.1.1. Common Effect Model (CEM) Estimation 

According to Table 4.1 regarding panel data regression 

processing results, the coefficient of determination (R-squared) from 

the estimation results was 0.826079. It means that 82% of the 

dependent variable can be explained by each of the listed independent 

variables while the remaining 12% was explained by factors outside 

the model. 
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Table 4.1 Estimated Results from Common Effect Model (CEM) 
Regression 

     
     Variable Coefficient t-Statistic Prob.   

    
     C 45.05880 7.205256 0.0000 

GR 77.52435 5.566345 0.0000 

MW 4.69E-06 2.722690 0.0100 

GRDP -0.019175 -0.135719 0.8928 

RI -0.006198 -3.916957 0.0004 

     
     R-squared 0.826079 

Adjusted R-

squared 0.806202 

F-statistic 41.56022 

Prob(F-statistic) 0.000000 

     
     Source: Secondary data processed, 2023 

4.1.1.2. Fixed Effect Model (FEM) Estimation 

The coefficient of determination (R-squared) value from the 

estimation results was 0.998696, which indicated that all of the listed 

independent variables can explain 99% of the dependent variable, 

according to the panel data regression processing results in Table 4.2. 
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Table 4.2 Estimated Results from Fixed Effect Model (FEM) 
Regression 

     
     Variable Coefficient t-Statistic Prob.   

     
     C 72.20169 97.41992 0.0000 

GR -1.596997 -0.843201 0.4056 

MW 3.85E-06 22.78486 0.0000 

GRDP 0.038913 2.955281 0.0059 

RI 0.000572 2.182477 0.0368 

     
      Effects Specification   

     
     Cross-section fixed (dummy variables)  

     
     R-squared 0.998696 

Adjusted R-squared 0.998360 

F-statistic 2968.282 

Prob(F-statistic) 0.000000 

     
     Source: Secondary data processed, 2023 

4.1.1.3. Random Effect Model (REM) Estimation 

Based on the panel data regression processing results presented 

in Table 4.3, it is possible to determine that the estimation results' 

coefficient of determination (R-squared) was 0.826079. This indicated 

that all of the listed independent variables can account for 82% of the 

dependent variable. 
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Table 4.3 Estimated Results from Random Effect Model (REM) 
Regression 

 

Source: Secondary data processed, 2023 

 

4.1.2. Model Significance Test 

 Three models are used in this research: the random effect 

model, the fixed effect model, and the common effect model. To 

prevent bias during testing, the model selected for this research needed 

to be appropriate. The Chow Test is the first step in selecting between 

the Common Effect Model and the Fixed Effect Model. The Hausman 

     
          Variable Coefficient t-Statistic Prob.   

    
     C 45.05880 78.31991 0.0000 

GR 77.52435 60.50523 0.0000 

MW 4.69E-06 29.59518 0.0000 

GRDP -0.019175 -1.475247 0.1491 

RI -0.006198 -42.57665 0.0000 

     
      Effects Specification   

   S.D.   Rho   

     
     Cross-section random 2.59E-06 0.0000 

Idiosyncratic random 0.256387 1.0000 

     
      Weighted Statistics   

     
     R-squared 0.826079 

Adjusted R-squared 0.806202 

S.E. of regression 2.786885 

F-statistic 41.56022 

Prob(F-statistic) 0.000000 
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Test is the second step in selecting between the Fixed Effect Model 

and the Random Effect Model. 

 

4.1.3. Significance Test of Fixed Effect Model 

 This is a test used to select the appropriate regression results 

from the Common Effect Model and Fixed Effect Model, also known 

as the Chow Test. The Chow Test decision is as follows: 

𝐻0  : The Common Effect Model 

𝐻𝑎 : The Fixed Effect Model 

 

The decision to reject or not reject the null hypothesis 𝐻0, with an 

alpha significance level of 0.05 (α = 5%) is as follows: 

a. If the Chi-square probability value > alpha, 𝐻0 is not 

rejected and the model used is the Common Model 

Effect. 

b. If the Chi-square probability value < alpha, 𝐻0  is 

rejected and the model used is the Fixed Effect Model. 

 

➢ Following are the Chow Test estimation results 

 

Table 4.4 Chow Test Estimation Results 

     
     Effects Test Statistic   d.f.  Prob.  

     
     Cross-section F 1026.090599 (4,31) 0.0000 

Cross-section Chi-square 195.733722 4 0.0000 

          Source: Secondary data processed, 2023 

The Chi-square Cross-Section probability results were 0.0000 

based on the Chow Test results and the alpha significance level was 

set at 5%. It can be deduced that the probability of 0.0000 for the Chi-
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square Cross-Section is less than the alpha significance level which is 

0.05 (α = 5%). Therefore, the best model to use is the Fixed Effect 

Model. 

 

4.1.4. Random Effect Model Significance Test 

➢ The following are the estimated results of the Hausman Test 

using EViews: 

Table 4.5 Hausman Test Estimation Results 

      
      Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.   

      
      Cross-section random 4104.362396 4 0.0000  

                Source: Secondary data processed, 2023 

 

Based on the results of the estimation carried out using the 

Hausman Test, the random cross-section probability value of the test 

results showed 0.0000 and this research used a significance level of 

5% (α = 0.05). Therefore, it can be concluded that the random cross-

section probability value above is smaller than alpha 0.05 (α = 5%).  

Based on this, the best model to use is the Fixed Effect Model. 

As previously explained, this test was done to select a model 

between the Fixed Effect model and the Common Effect model; thus, 

the hypothesis is as follows: 

𝐻0  : The Common Effect Model 

𝐻𝑎 : The Fixed Effect Model 
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The decision to reject or not a hypothesis is as follows: 

a. If the Chi-square probability value > alpha, 𝐻0 is not 

rejected and the model used is a common effect. 

b. If the Chi-square probability value < alpha, 𝐻0 is rejected 

and the model used is fixed effect. 

4.1.5. Multicollinearity Test 

   A test carried out using the multicollinearity test can be explained as 

follows: 

Table 4.6 Estimated Results of The Multicollinearity Test 

 GR MW GRDP RI 

GR 1.000000 0.329994 -0.072684 -0.643264 

MW 0.329994 1.000000 -0.203857 -0.104000 

GRDP -0.072684 -0.203857 1.000000 -0.203857 

RI -0.643264 -0.104000 -0.203857 1.000000 

Source: Secondary data processed, 2023. 

The conclusion was that there was no multicollinearity or passes the 

multicollinearity test in this research because each variable correlation 

showed that the regression result value was <0.85. 

4.1.6. Hypothesis Test Results 

4.1.6.1.  T-Test 

Table 4.7 T-test Result 

variab

le 

Coefficien

t 

T-Statistic Probability 

C 72.20169 97.41992 0.0000 

GR -1.596997 -0.843201 0.4056 

MW 3.85E-06 22.78486 0.0000 

GRDP 0.038913 2.955281 0.0059 

RI 0.000572 2.182477 0.0368 
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Source: Secondary data processed, 2023 

    The following represents the partial impact of independent variable 

on the dependent variable: 

1. Gini Ratio 

The t-statistic value of -0.843201 was less than the t-table 

value of 2.024394, and the probability value of this variable 

was 0.4056 > α = 5% (0.05), which indicated that it was not 

noteworthy and has no bearing on the human development 

index score in any of the Special Region of Yogyakarta's 

districts or cities. 

2. Minimum Wage Level 

The t-statistic value of 22.78486 was greater than the t-table 

value of 2.024394, and the probability value of this variable 

was 0.0000 < α = 5% (0.05), which indicated that it matters 

and influences each district's or city's human development 

index number within the Special Region of Yogyakarta. 

3. GRDP 

The t-statistic value of 2.955281 was greater than the t-table 

value of 2.024394, and the probability value of this variable 

was 0.0059 < α = 5% (0.05), which indicated that it matters 

and influences each district's or city's human development 

index number within the Special Region of Yogyakarta. 

4. Road Infrastructure 

According to the significance test results, this variable had a 

probability value of 0.0368 < α = 5% (0.05) and, a t-statistic 

value of 2.182477, which was greater than the t-table value of 

2.024394. It indicated that it matters and influences each 

district's or city's human development index score within the 

Special Region of Yogyakarta. 
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4.1.6.2. F Test 

Table 4.8 F test and Coefficient of Determination (𝑹𝟐) 

R-squared 0.998696 

Adjusted R-squared 0.998360 

F-statistic 2968.282 

Prob(F-statistic) 0.000000 

Source: Secondary data processed, 2023 

The calculated F value of 2968.282 was greater than the F table value, 

namely 2.641465, and the Probability value sig. namely, 0.000000, 

which was a value smaller than alpha 0.05 (α = 5%). Therefore, 𝐻0 

was rejected and 𝐻𝑎 was not rejected, which means that the variables 

of GDRP, MW, GR, and RI influenced the HDI of the five 

regencies/cities in Yogyakarta. 

 

4.1.7. Analysis of the Determination Coefficient (R2) 

At 0.998360 or 99%, the adjusted R-squared value was found. 

This figure indicated that the dependent variable or HDI variable from 

five districts/cities in Yogyakarta, can be explained by the independent 

variables of GDRP, MW, GR, and RI by 99%. The remaining 1% (100 

– -adjusted R-squared value) was explained by other variables that are 

not part of this research model. 
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4.2. Discussion 

Regarding the panel calculation results with forty observations, 

the Fixed Effect Model is a good fit for this research. Additionally, the 

following regression equation was employed in this research: 

Table 4.9 Summary of Fixed Effect Model Estimation Results 

Variable Coefficient Std. Error t-Statistic Prob 

C 72.20169 0.741139 97.41992 0.0000 

GR -1.596997 1.893970 -0.843201 0.4056 

MW 3.85E-06 1.69E-07 22.78486 0.0000 

GRDP 0.038913 0.013167 2.955281 0.0059 

RI 0.000572 0.000262 2.182477 0.0268 

R-squared 0.998696 

Sum Squared 2.037766 

F-Statistic 2968.282 

Prob(F-

statistic) 

0.000000 

Source: Secondary data processed, 2023 

𝐺𝑖𝑡 = 𝛽0 +  𝛽1𝐺𝑅𝑖𝑡 +  𝛽2𝑀𝑊𝑖𝑡 + 𝛽3𝑃𝐷𝑅𝐵𝑖𝑡 + 𝛽4𝑅𝐼𝑖𝑡 + 𝜀𝑖𝑡 

➢ The results of the regression equation from the Fixed Effect 

Model are as follows 

𝐺𝑖𝑡 = 72.20169 𝛽0 + -1.596997 𝐺𝑅𝑖𝑡 + 3.85E-06 𝑀𝑊𝑖𝑡 + 0.0389913 

𝑃𝐷𝑅𝐵𝑖𝑡 + 0.000572 𝑅𝐼𝑖𝑡 + 𝜀𝑖𝑡 

Where: 

 

 

HDI = Human Development Index per district/city in the 

Special Region of Yogyakarta (percent) 

GR = Gini index (Gini Ratio) per district/city in the Special 

Region of Yogyakarta (Percent) 
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MW = Minimum Wage Level per district/city in the Special 

Region of Yogyakarta  (Percent) 

GRDP = Gross Regional Domestic Product (GRDP) per capita 

growth rate (%) in districts and cities within the 

Special Region of Yogyakarta 

RI = Road length (national, provincial, district, or city) per 

district/city in the Special Region of Yogyakarta (km) 

𝛽1;  𝛽2;  𝛽3;  𝛽4 = Regression coefficient 

𝜀𝑖𝑡 = Error term 

𝑖 = District/City 

𝑡 = Year 

 

After testing and obtaining the results of the equation, it can be 

interpreted that Table 4.9 explained the results of the coefficient value 

of Road Infrastructure (National, Provincial, district, or city) of 

0.000572, which showed that the significance level of alpha was 5% 

(0.05) and the probability value of the road infrastructure was 0.0268 

or it can be said that the value was smaller than alpha. Therefore, 𝐻0 is 

rejected. This means that the independent variable length of road 

infrastructure (national, provincial, district, or city) had a positive 

significant effect on the Human Development Index. Collectively, the 

five districts/cities in the Yogyakarta Special Region significantly 

improve the human development index between the regions. An 

increase of one kilometer in road infrastructure can have an impact of 

0.000572 points on the Human Development Index. Because of this, 

this research differs from Tampubolon's research (2013). 

The coefficient value of the Gini Ratio (Five districts/cities in the 

Special Region of Yogyakarta) was -1.596997. This identifies that the 

alpha significance level was 5% (0.05) and the probability value of the 

variable was 0.4056; therefore, 𝐻0 was not rejected. This indicated that 

in five districts/cities within the Special Region of Yogyakarta, the Gini 
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Ratio variable has no discernible impact on the Human Development 

Index. Ceteris paribus, there was no discernible impact of a rise or fall 

in the Gini Ratio on the -1.59% value of the Human Development 

Index. The findings were consistent with Tampubolon's (2013) 

research. 

The Minimum Wage Level variable's coefficient value for the 

Special Region of Yogyakarta's five districts and cities was 3.85E-06, 

where this indicated an alpha level of 5% (0.05) and the probability 

significance value of the variable was 0.0000. This identifies that the 

probability value is smaller than the alpha of 5% (α = 0.05). Thus, it 

can be concluded that 𝐻0 was rejected. In this case, The Human 

Development Index is significantly impacted by the Minimum Wage 

Level Variable. The Human Development Index will rise by 

0.00000385 if the Minimum Wage Level increases by 1%. 

The coefficient value of the GRDP per capita variable was 

0.038913. This value indicated that the value of the significance 

probability of this variable was 0.0059, which was smaller than the 

predetermined alpha of 5% (α = 0.05). Thus, it can be explained that 

𝐻0 was rejected. This means that the variable of GRDP per capita from 

(Five regencies/cities in the Special Region of Yogyakarta) had a 

positive significant effect on the Human Development Index. This can 

be seen if there is a 1% increase in GRDP per capita, the Human 

Development Index was 0.038913. 
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CHAPTER 5 

CONCLUSION AND SUGGESTION 

5.1. Conclusion 

  Based on the findings of the research, analysis, and discussion 

conducted to identify The Influence of Road Infrastructure On the Human 

Development Index in Five Districts/Cities in the Special Region of 

Yogyakarta 2014-2022, it can be concluded as follows: 

1. Road infrastructure (national, provincial, district, or city) had a 

significant positive influence on the human development index 

(HDI) in five of the Special Region of Yogyakarta's districts and 

cities from 2015 - 2022. A one-kilometer increase in road 

infrastructure can have an impact of 0.000572 points on the Human 

Development Index. 

2. The Human Development Index in the five districts/cities of the 

Special Region of Yogyakarta from 2015–2022 was significantly 

positively impacted by the growth rate of GRDP per capita in those 

districts/cities. This is demonstrated by the fact that the Human 

Development Index is 0.038913 for every 1% increase in GRDP per 

capita.  

3. There was a notable inverse relationship between the Human 

Development Index and the Gini Ratio in the five districts/cities of 

the Special Region of Yogyakarta from 2015 to 2022. 

4. From 2015 - 2022, the minimum wage level in five districts and 

cities within the Special Region of Yogyakarta significantly 

improved the Human Development Index in those same districts and 

cities. The Human Development Index will rise by 0.00000385 if 

the Minimum Wage Level increases by 1%. 

5. The road infrastructure, GRDP, Gini Ratio, and Minimum Wage 

Level were examples of independent variables that had a significant 

relationship with the dependent variable, the human development 

index concurrently, according to the results of the simultaneous 
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significance test (F test). The adjusted R-squared value of the road 

infrastructure, GRDP, Gini Ratio, and Minimum Wage Level 

variables was 0.998360, or 99% of the variation in the human 

development index, the dependent variable. While other factors not 

covered in this research accounted for the remaining 1%. 

 

5.2. Suggestions 

Based on the results and findings of the research, Road infrastructure 

plays a crucial role in the Human Development Index (HDI) of a 

region or country. the suggestions are as follows:  

1. Access to Basic Services: Improved road infrastructure 

enhances accessibility to essential services such as healthcare, 

education, and markets. Better access means people can reach 

hospitals, schools, and markets more easily, thereby improving 

their quality of life and contributing to higher HDI scores. 

2. Employment Opportunities: Good road networks facilitate the 

transportation of goods and people, leading to economic 

development and job creation. This, in turn, improves income 

levels and reduces unemployment, both of which are factors 

considered in HDI calculations. 

3. Social Inclusion: Well-connected roads reduce social 

exclusion by enabling marginalized communities, such as 

those in remote areas or with limited mobility, to access 

services and opportunities. This fosters a more inclusive 

society, which is a key component of HDI. 

4. Infrastructure Development: Road infrastructure projects often 

accompany other infrastructural developments such as water 

supply, electricity, and telecommunications. This 

comprehensive development improves overall living standards 

and contributes to a higher HDI.  
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APPENDICES 
 

Appendix 1 The data from five regencies/cities of the Special Region of 

Yogyakarta (Ginii Ratio, HDI, Minimum Wage Level, GRDP, Road 

Infrastructure) 

Regency Year GR HDI MW Growth 

rate of 

GRDP 

RI 

Yogyakarta 2015 0.446 84.56 1.302.500 5.04 249.09 

Yogyakarta 2016 0.429 85.32 1.452.400 5.03 249.09 

Yogyakarta 2017 0.446 85.49 1.572.200 5.3 233.21 

Yogyakarta 2018 0.42 86.11 1.709.150 5.63 233.21 

Yogyakarta 2019 0.371 86.65 1.848.400 5.25 233.33 

Yogyakarta 2020 0.421 86.61 2.004.000 -2.42 233.33 

Yogyakarta 2021 0.464 87.18 2.069.530 5.52 233.33 

Yogyakarta 2022 0.519 87.69 2.153.970 5.26 233.33 

Kulon Progo 2015 0.37 71.52 1.138.000 4.62 834.87 

Kulon Progo 2016 0.37 72.38 1.268.870 4.76 871.21 

Kulon Progo 2017 0.39 73.23 1.373.600 5.97 882.42 

Kulon Progo 2018 0.37 73.76 1.493.250 10.83 882.42 

Kulon Progo 2019 0.36 74.44 1.613.200 13.49 636.03 

Kulon Progo 2020 0.379 74.46 1.750.500 -4.06 811.17 

Kulon Progo 2021 0.367 74.71 1.770.000 4.33 811.17 

Kulon Progo 2022 0.38 75.46 1.904.275 6.57 811.17 

Bantul 2015 0.3761 77.99 1.163.800 4.97 609.44 

Bantul 2016 0.3967 78.42 1.297.700 5.05 607.7 

Bantul 2017 0.4126 78.67 1.373.600 5.1 859 

Bantul 2018 0.448 79.45 1.572.150 5.47 851.87 

Bantul 2019 0.422 80.01 1.649.800 5.53 851.87 

Bantul 2020 0.418 80.01 1.750.500 -1.65 786.62 
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Bantul 2021 0.44 80.28 1.805.000 4.99 786.62 

Bantul 2022 0.41 80.69 1.916.848 5.2 786.62 

Gunung Kidul 2015 0.32 67.41 1.108.249 4.82 686 

Gunung Kidul 2016 0.334 67.82 1.235.700 4.88 686 

Gunung Kidul 2017 0.34 68.73 1.337.650 5.01 1490.86 

Gunung Kidul 2018 0.337 69.24 1.454.200 5.16 1504.58 

Gunung Kidul 2019 0.337 69.96 1.571.000 5.34 1504.58 

Gunung Kidul 2020 0.352 69.98 1.705.000 -0.68 1443.5 

Gunung Kidul 2021 0.323 70.16 1.842.460 5.29 1443.5 

Gunung Kidul 2022 0.323 70.96 1.900.000 5.37 1443.5 

Sleman 2015 0.45 81.2 1.200.000 5.18 699.50 

Sleman 2016 0.39 82.15 1.338.000 5.22 699.50 

Sleman 2017 0.41 82.85 1.448.385 5.34 904.46 

Sleman 2018 0.425 83.42 1.574.550 6.42 899.59 

Sleman 2019 0.417 83.85 1.701.000 6.48 699.50 

Sleman 2020 0.42 83.84 1.846.000 -4.05 815.82 

Sleman 2021 0.425 84 1.903.500 5.61 815.82 

Sleman 2022 0.418 84.31 2.001.000 5.15 815.82 

 

Unit Description: 

Gini Ratio (GR) = Percent 

Human Development Index (HDI) = Percent 

Minimum Wage Level (MW) = Million 

Growth rate of Gross Regional Domestic Product (GRDP) = Percent 

Road Infrastructure (RI) =  Kilometers 
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Appendix 2 Estimated Results from Common Effect Model (CEM) 

Regression 

 

Dependent Variable: HDI   
Method: Panel Least Squares   
Date: 12/26/23   Time: 03:02   
Sample: 2015 2022   
Periods included: 8   
Cross-sections included: 5   
Total panel (balanced) observations: 40  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 45.05880 6.253602 7.205256 0.0000 

GR 77.52435 13.92733 5.566345 0.0000 
MW 4.69E-06 1.72E-06 2.722690 0.0100 

GRDP -0.019175 0.141281 -0.135719 0.8928 
RI -0.006198 0.001582 -3.916957 0.0004 
     
     R-squared 0.826079     Mean dependent var 78.37425 

Adjusted R-squared 0.806202     S.D. dependent var 6.330600 
S.E. of regression 2.786885     Akaike info criterion 5.004195 
Sum squared resid 271.8355     Schwarz criterion 5.215305 
Log likelihood -95.08389     Hannan-Quinn criter. 5.080525 
F-statistic 41.56022     Durbin-Watson stat 0.682081 
Prob(F-statistic) 0.000000    
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Appendix 3 Estimated Results from Fixed Effect Model (FEM) Regression 

 

Dependent Variable: HDI   
Method: Panel Least Squares   
Date: 12/26/23   Time: 03:04   
Sample: 2015 2022   
Periods included: 8   
Cross-sections included: 5   
Total panel (balanced) observations: 40  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 72.20169 0.741139 97.41992 0.0000 

GR -1.596997 1.893970 -0.843201 0.4056 
MW 3.85E-06 1.69E-07 22.78486 0.0000 

GRDP 0.038913 0.013167 2.955281 0.0059 
RI 0.000572 0.000262 2.182477 0.0368 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.998696     Mean dependent var 78.37425 

Adjusted R-squared 0.998360     S.D. dependent var 6.330600 
S.E. of regression 0.256387     Akaike info criterion 0.310852 
Sum squared resid 2.037766     Schwarz criterion 0.690850 
Log likelihood 2.782966     Hannan-Quinn criter. 0.448247 
F-statistic 2968.282     Durbin-Watson stat 1.109834 
Prob(F-statistic) 0.000000    
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Appendix 4 Estimated Results from Random Effect Model (REM) 

Regression 

 

Dependent Variable: HDI   
Method: Panel EGLS (Cross-section random effects) 
Date: 12/26/23   Time: 03:05   
Sample: 2015 2022   
Periods included: 8   
Cross-sections included: 5   
Total panel (balanced) observations: 40  
Swamy and Arora estimator of component variances 

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 45.05880 0.575317 78.31991 0.0000 

GR 77.52435 1.281284 60.50523 0.0000 
MW 4.69E-06 1.58E-07 29.59518 0.0000 

GRDP -0.019175 0.012998 -1.475247 0.1491 
RI -0.006198 0.000146 -42.57665 0.0000 
     
      Effects Specification   
   S.D.   Rho   
     
     Cross-section random 2.59E-06 0.0000 

Idiosyncratic random 0.256387 1.0000 
     
      Weighted Statistics   
     
     R-squared 0.826079     Mean dependent var 78.37425 

Adjusted R-squared 0.806202     S.D. dependent var 6.330600 
S.E. of regression 2.786885     Sum squared resid 271.8355 
F-statistic 41.56022     Durbin-Watson stat 0.682081 
Prob(F-statistic) 0.000000    

     
      Unweighted Statistics   
     
     R-squared 0.826079     Mean dependent var 78.37425 

Sum squared resid 271.8355     Durbin-Watson stat 0.682081 
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Appendix 5 Chow Test Estimation Results 

Redundant Fixed Effects Tests   
Equation: FEM    
Test cross-section fixed effects  

     
     Effects Test Statistic   d.f.  Prob.  
     
     

Cross-section F 
1026.09059

9 (4,31) 0.0000 
Cross-section Chi-square 195.733722 4 0.0000 

     
          

Cross-section fixed effects test equation:  
Dependent Variable: HDI   
Method: Panel Least Squares   
Date: 12/26/23   Time: 03:09   
Sample: 2015 2022   
Periods included: 8   
Cross-sections included: 5   
Total panel (balanced) observations: 40  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 45.05880 6.253602 7.205256 0.0000 

GR 77.52435 13.92733 5.566345 0.0000 
MW 4.69E-06 1.72E-06 2.722690 0.0100 

GRDP -0.019175 0.141281 -0.135719 0.8928 
RI -0.006198 0.001582 -3.916957 0.0004 
     
     R-squared 0.826079     Mean dependent var 78.37425 

Adjusted R-squared 0.806202     S.D. dependent var 6.330600 
S.E. of regression 2.786885     Akaike info criterion 5.004195 
Sum squared resid 271.8355     Schwarz criterion 5.215305 
Log likelihood -95.08389     Hannan-Quinn criter. 5.080525 
F-statistic 41.56022     Durbin-Watson stat 0.682081 
Prob(F-statistic) 0.000000    
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Appendix 6 Hausman Test Estimation Results 

Correlated Random Effects - Hausman Test  
Equation: FEM    
Test cross-section random effects  

     
     

Test Summary 
Chi-Sq. 
Statistic Chi-Sq. d.f. Prob.  

     
     Cross-section random 4104.362396 4 0.0000 
     
          

Cross-section random effects test comparisons: 
     

Variable Fixed   Random  Var(Diff.)  Prob.  
     
     GR -1.596997 77.524351 1.945436 0.0000 

MW 0.000004 0.000005 0.000000 0.0000 
GRDP 0.038913 -0.019175 0.000004 0.0000 

RI 0.000572 -0.006198 0.000000 0.0000 
     
          

Cross-section random effects test equation:  
Dependent Variable: HDI   
Method: Panel Least Squares   
Date: 12/26/23   Time: 03:11   
Sample: 2015 2022   
Periods included: 8   
Cross-sections included: 5   
Total panel (balanced) observations: 40  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 72.20169 0.741139 97.41992 0.0000 

GR -1.596997 1.893970 -0.843201 0.4056 
MW 3.85E-06 1.69E-07 22.78486 0.0000 

GRDP 0.038913 0.013167 2.955281 0.0059 
RI 0.000572 0.000262 2.182477 0.0368 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.998696     Mean dependent var 78.37425 

Adjusted R-squared 0.998360     S.D. dependent var 6.330600 
S.E. of regression 0.256387     Akaike info criterion 0.310852 
Sum squared resid 2.037766     Schwarz criterion 0.690850 
Log likelihood 2.782966     Hannan-Quinn criter. 0.448247 
F-statistic 2968.282     Durbin-Watson stat 1.109834 
Prob(F-statistic) 0.000000    

     
      

 


