
i 
 

THESIS 

 

INDONESIA AIR TRAFFIC SERVICES (ATS) READINESS 

AND STRATEGIC PLANS FOR TAKING OVER AIRSPACE 

AND IMPROVING THE SERVICE 

 

(CASE STUDY : AIRSPACE SECTOR A, B, AND C) 

 

 

Thesis submitted in partial fulfillment of the requirements 

for the degree of Master of Science (M.Sc.) 

 

 

MASTER PROGRAMME 

IN TRANSPORT SYSTEM AND ENGINEERING 

 

 

 

 

 

 

 

 

 

Submitted by: 

 

ADE PATRA MANGKO 

11/323435/PTK/07610 

 

POSTGRADUATE PROGRAMME 

FACULTY OF ENGINEERING 

UNIVERSITAS GADJAH MADA 

YOGYAKARTA  

2013  

 

 



i 
 

ENDORSEMENT 

 



ii 
 

DECLARATION OF ACADEMIC INTEGRITY 

 

I hereby confirm that this work is original and that if any line(s) or figure(s) have 

been copied from literature, architectural layout, academic books, papers, internet 

website or other sources, these are clearly identified by citation and stated on the 

reference. 

 

I certify that other than where implied, the work attached is solely my own work. 

 

I notify that this work and the title had been presented before in the Karlstad 

University – Karlstad, Sweden as a dissertation, a parallel work with this thesis of 

Universitas Gadjah Mada – Yogyakarta, Indonesia, and thus has a high similarity 

though may differ in some extent. 

 

 

 

 

Yogyakarta, September 2013 

 

 

 

 

Ade Patra Mangko 

 
 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

ACKNOWLEDGEMENTS 

 
 

I’m grateful for the glory of God Almighty and His son Jesus Christ 

because I could finish this thesis writing with patience and peace in my hearts.   

 

I dedicate this thesis for my lovely mother in heaven and hopefully she 

would be proud having her first-born child who can develop knowledge and 

realizing the family’s dreams. I put my best admiration to my father in Central 

Borneo who is always praying and giving his love every day for me. I give my 

sweetest smile and pray for my brothers Adi Groho Mangko and Eko Cipto 

Mangko who are giving their support, prays, and passion while I’m studying in 

Sweden and Yogyakarta.  

 

Many thanks to my supervisor Prof. Ir. Sigit Priyanto, M.Sc., Ph.D. and 

Ir. Wardhani Sartono, M.Sc. in Gadjah Mada University and Prof. Lars Haglund 

in Karlstad University, for their advices and guidance, Dr. Eng. Imam Muthohar, 

S.T., M.T. for his directions and suggestions for developing this thesis. I also 

never forget for saying thank to all lecturers in Gadjah Mada University and 

Karlstad University because they had given me new knowledge and experience. 

 

I appreciate Mr. Indra Gunawan, Mr. Zaenal Arifin Harahap, Mrs. Rita 

Nurhayati, Mrs. Veranty and other friends in Sub Directorate of Air Traffic 

Management – Directorate General of Civil Aviation for supporting me in 

providing advice and information. Thank to other managers and chiefs giving me 

opportunity for taking education in Gadjah Mada University, also friends and 

seniors in Directorate of Air Navigation – Directorate General of Civil Aviation 

for giving guidance about air navigation facilities and improvement of air 

navigation services in Indonesia. 

 

Special thank to Capt. Ganda Signori Marpaung, Capt. Andi Leo and 

other pilots for sharing with me their experiences and guiding me regarding to 

provide the best Air Traffic Services (ATS) for the safety of flight based on pilot 

perceiving and expectation.  

 

I would like to express my gratefulness to all Air Traffic Controller 

Officers, Briefing Office Officers, and other air navigation personnel who 

dedicate their life for providing ATS in Indonesia. Finally, thank to all friends and 

family in Yogyakarta and Karlstad who created happiness and good relationship. 

 

 
Yogyakarta, September 2013 

 

 
 

The author 



iv 
 

TABLE OF CONTENTS 

 

ENDORSEMENT .................................................................................................... i 

DECLARATION OF ACADEMIC INTEGRITY.................................................. ii 

ACKNOWLEDGEMENTS ................................................................................... iii 

TABLE OF CONTENTS ....................................................................................... iv 

LIST OF FIGURES ............................................................................................... vi 

LIST OF TABLES ................................................................................................ vii 

LIST OF ABBREVIATIONS .............................................................................. viii 

ABSTRACT ........................................................................................................... ix 

 

CHAPTER I INTRODUCTION .......................................................................... 1 

A. Background ..................................................................................................... 1 

B. Issue ................................................................................................................ 2 

C. Problem Limitation ......................................................................................... 4 

D. Thesis Statement ............................................................................................. 4 

E. Objectives ....................................................................................................... 5 

F. Advantages of the Research ............................................................................ 5 

G. Research Authenticity .................................................................................... 6 

 

CHAPTER II LITERATURE REVIEW ............................................................ 7 

A. History of Indonesia’s Delegated Airspace .................................................... 7 

B. ATS Facilities ............................................................................................... 14 

C. Aeronautical Data and ATS System in Indonesia ........................................ 16 

D. Airport and airspace data related to Sector A, B, and C ............................... 24 

E. ATS and airspace in Singapore ..................................................................... 25 

F. ATS Organization in Indonesia ..................................................................... 28 

 

CHAPTER III BASIC THEORY ...................................................................... 32 

A. Service Definition ......................................................................................... 32 

B. Service Quality ............................................................................................. 33 



v 
 

C. Measuring Service Quality ........................................................................... 36 

1.  Technical and Functional Quality Model (Gronroos, 1984). ............... 37 

2.  GAP model (Parasuraman et al., 1985) ............................................... 39 

3.  Attribute service quality model (Haywood-Farmer, 1988) ................. 41 

D. Safety in Aviation ......................................................................................... 43 

E. Human Factor in Aviation ............................................................................ 47 

F. Service Management ..................................................................................... 48 

 

CHAPTER IV RESEARCH METHODOLOGY  ................................................ 51 

A. Qualitative Research ..................................................................................... 51 

B. Case Study Research ..................................................................................... 53 

C. Collecting Data Methods .............................................................................. 55 

D. Research Process .......................................................................................... 56 

 

CHAPTER V ANALYSIS AND DISCUSSION .................................................. 58 

A. Service Quality in Indonesia ATS ................................................................ 59 

1.   Interview with Pilots ............................................................................ 67 

2.  Determining total ATS Quality............................................................ 70 

B. Safety Culture in Indonesia ATS .................................................................. 72 

C. Human Factor in Indonesia ATS .................................................................. 75 

D. Service Management in Indonesia ATS ....................................................... 77 

E. Strategies and Plans for Taking Over Sector A, B, and C from Singapore. . 80 

 

CHAPTER VI CONCLUSION AND RECOMMENDATION ........................... 84 

A. Conclusion .................................................................................................... 84 

B. Recommendation .......................................................................................... 85 

 

REFERENCES ...................................................................................................... 88 

APPENDIX 1 ................................................................................................... A.1-1 

APPENDIX 2 ................................................................................................... A.2-1  

 



vi 
 

LIST OF FIGURES 

 

Figure 1.1 Airspace Sector A, B, C Delegated to Singapore …………………... ... 3  

Figure 2.1 Indonesia Delegated Airspace ………………………………… ........... 8 

Figure 2.2 FIR in Indonesia ...…………………………………………………. .. 15 

Figure 2.3 One Hundred and Seventy-five NDB in Indonesia ………… ............. 19  

Figure 2.4 Seventy-five DVOR/DME in Indonesia ………………… .................. 20 

Figure 2.5 Thirty-six Radar in Indonesia ..…………… ........................................ 22  

Figure 2.6 Thirty ADS-B in Indonesia ……………………………………….. .... 23 

Figure 2.7 ATS Surveillance System ………………………… ............................ 24 

Figure 2.8 Seven UTA in Jakarta FIR …………………… ................................... 26 

Figure 2.9 Singapore FIR … .................................................................................. 27 

Figure 2.10 Directorate General of Civil Aviation Structure ………… ................ 29 

Figure 2.11 Structure of Air Navigation Indonesia Board  .................................... 30 

Figure 3.1 Technical and Functional Quality Model ………………………….. .. 37 

Figure 3.2 GAP Model ……..…………………… ................................................ 39 

Figure 3.3 Determinant of Service Quality …………… ....................................... 40 

Figure 3.4 Attribute Service Quality Model …………………………………... .. 42 

Figure 3.5 Safety Culture Pyramid …… ............................................................... 46 

Figure 4.1 A Qualitative Research Process …………………………… ............... 57 

Figure 5.1 BOC, BOS, Incident, and Accident in Indonesia Aviation … ............. 61 

Figure 5.2 ATS Perceived Service Quality ………………………… ................... 71 

 

  



vii 
 

LIST OF TABLES 

 

Table 5.1 Ten Criteria of Service Quality of ATS …………………… ................ 60 

Table 5.2 Result of Expected and Perceived Service Based on Interview  ............ 68 

Table 5.3 Time Frame for Indonesia Strategic Plans …………………… ............ 83 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



viii 
 

LIST OF ABBREVIATIONS 

 
ADC Aerodrome Control Tower 

ADF Automatic Direction Finder  

ADIZ Air Defense Identification Zone 

ADS-B Automatic Dependent Surveillance Broadcast 

AC Advisory Circular 

ACC Area Control Centre 

AIP Aeronautical Information Publication 

AIS Aeronautical Information Service 

ANSP Air Navigation Service Provider 

APP Approach Control Unit 

ASPAC  Asia - Pacific 

ATC Air Traffic Control 

ATIS Automatic Terminal Information Service 

ATS Air Traffic Service 

BOC Breakdown of Coordination 

BOS Breakdown of Separation 

CAA Civil Aviation Authority  

CTA Control Area 

CTR Control Zone 

DGCA Directorate General of Civil Aviation 

DME Distance Measuring Equipment  

DVOR Doppler Very High Frequency Omnidirectional Radio Range 

EEZ Exclusive Economic Zone 

E-JAATS Emergency Jakarta Automated Air Traffic System 

FIR Flight Information Region 

ICAO International Civil Aviation Organization 

JAATS Jakarta Automated Air Traffic System 

LOA Letter of Agreement 

MOU Memorandum of Understanding 

MSSR Monopulse Secondary Surveillance Radar 

NDB Non-Directional Beacon 

PSR Primary Surveillance Radar 

RAN Regional Air Navigation 

RANS Route Air Navigation Services 

SI Staff Instruction 

SMS Safety Management System 

SOP Standard Operating Procedure 

SSP State Safety Program 

SSR Secondary Surveillance Radar 

TMA Terminal Control Area 

UNCLOS United Nations Convention on Law of the Sea 

UTA Upper Control Area 

VOR Very High Frequency Omnidirectional Radio Range 



ix 
 

 

ABSTRACT 

 

Indonesia is trying to take over airspace Sector A, B, and C from 

Singapore and this desire has been going on for decades. To carry out these 

dreams, Indonesia was faced with a series of agreements with Singapore and 

Malaysia because both countries have interests in that airspace sector.  

To take over that airspace, Indonesia must perform a series of efforts. 

One of the efforts is by improving Air Traffic Services (ATS) quality in 

Indonesia. In determining ATS service quality, pilot perceiving and expectation 

must be assessed. Pilot employed tangible and intangible cues to determine the 

quality.  The author determined forty items to describe pilot perception and 

expectation based on 10 (ten) criteria in evaluating service quality.  Moreover, 

total ATS quality which is including technical quality and functional quality 

dimensions are clearly presented.  

Other factor influencing ATS quality is safety culture which is merged 

with ATS quality. Human factor as the main source in conducting service is 

described clearly in relation with ATS. Human factor become important because 

human and its environment can affect ATS performance. Six principles of service 

management are elaborated in ATS system to improve ATS quality. Combined 

with service and management theories to obtain the conclusion of Indonesia ATS 

quality and ATS readiness, this research discussed the Indonesia strategic plan to 

improve service quality. Then, Directorate General of Civil Aviation (DGCA) will 

work together with Indonesia ANSP and ATS Unit authority to manage ATS 

quality in Indonesia in order to taking over airspace Sector A, B, and C from 

Singapore. 

 

 

Keywords:  DGCA, ATS, Airspace, Service quality, Safety culture, Human factor, 

Service management, Strategic plan. 
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CHAPTER I 

INTRODUCTION 

 

A. Background 

Indonesia is an archipelago country and based on geography survey in 

2010 it has 13.466 islands. All of the islands are connected by air transportation 

and water transportation. Nowadays, air transportation has high demand and very 

popular in Indonesia because of its time efficiency. Air transportation is divided 

into airport services and air navigation services. In term of air navigation services, 

land’s boundary is one of important aspect for determining airspace’s boundaries. 

The airspace boundary is known as Flight Information Region (FIR). Indonesia 

FIR was established in November 1946 which in that time Indonesia didn’t get 

any international acknowledgment. Determination of FIR was based regional 

agreement discussed between the countries of Asia and the Pacific in Bangkok. 

FIR prescribed under Article 28 of the Chicago Convention (1944).  

 

According to Article 28 Chicago Convention (1944), Indonesia shall 

provide facility and air navigation services. Furthermore, Doc. Air Traffic 

Services (ATS) Annex 11 (2010) explain that contracting state shall determine, in 

accordance with provision of this Annex and for the territories over which they 

have jurisdiction, those portion of the airspace and those aerodrome where ATS 

will provided. They shall thereafter arrange for such service to be established and 

provided in accordance with the provisions of this Annex, accept that, by mutual 

agreement, a state may delegate to another state the responsibility for establishing 
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and providing ATS in flight information regions, control area or control zones 

extending over the territories of the former. Indonesia has become member 

(Contracting State) of International Civil Aviation Organization (ICAO) since 

27th April 1950, therefore Indonesia should provide ATS for the domestic and 

international flight over its territory. 

 

ICAO Annex 11 (2010) provided regulation about ATS, namely 

preventing collisions between aircraft, maintaining flow of air traffic, providing 

advice and information for safety of flight, and notifying appropriate organization 

regarding search and rescue. Other general rules related with ATS also explained 

in that document. ATS provides three services: Air Traffic Control (ATC) 

Services, Flight Information Services, and Alerting Service. 

 

B. Issue 

Long time ago, Indonesia delegated some of its airspace (above Natuna 

Islands) to Singapore as its neighbor country. The airspace was named Sector A, 

B, and C which is belonging to Indonesia, as shown in Figure 1.1. United Nations 

Convention on Law of the Sea (UNCLOS) (1982) article 3 states that every State 

has the right to establish the breadth of its territorial sea up to a limit not 

exceeding 12 (twelve) nautical miles, measured from baselines determined in 

accordance with this Convention. Furthermore, article 4 states that the outer limit 

of the territorial sea is the line every point of which is at a distance from the 

nearest point of the baseline equal to the breadth of the territorial sea. With this 

rule, actually Indonesia was able to determine its sea boundaries and determining 
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its airspace boundary. Other regulation, i.e. Indonesian law No. 15 (1992) 

explained that The Republic of Indonesia has complete and exclusive sovereignty 

over the air space above its territory. Indonesia totally has authority over its 

boundary. From those regulations we can understand that Indonesia should 

determine its territory and report it to United Nation, so that Indonesia will have 

law force regarding with its land territory. Indonesia needs to determine and report 

its airspace boundary to ICAO in order to get recognition of legal airspace 

boundary regarding with air navigation service providing by Indonesia.  

 

 

 

 

 

Source : Directorate General  of Civil Aviation, 2008 

Figure 1.1  Airspace Sector A, B, C Delegated to Singapore 
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Within Republic of Indonesia’s Law No. 1 on Aviation (2009), Indonesia 

is trying to take over airspace Sector A, B, and C from Singapore. In article 458, 

Republic of Indonesia’s Law No. 1 on Aviation (2009) stated that “Any part of 

Republic of Indonesia’s airspace territory, which air navigation service has been 

delegated to another country based on agreement shall have to be evaluated and 

served by an air navigation service provider within a period of no later than 15 

(fifteen) years since the effective date of this Law”. Indonesia should review its 

readiness and the facility of its Air Navigation Services before taking over. In this 

research, the author is trying to analyze the strategies related to organizational 

development, facility, and ATS in order to taking over airspace from Singapore. 

 

C. Problem Limitation 

This research focuses on airspace Sector A, B, and C which is delegated 

to Singapore. It analyzes the equipment and personnel of ATS in Jakarta FIR. All 

ATS, i.e. Jakarta Area Control Centre (ACC), ATC Services in Batam, ATC 

Services in Tanjung Pinang, ATC Services in Natuna, and other necessary ATS 

unit is analyzed in accordance to provide good ATS. This research describes the 

necessary actions to improve the facility and service quality of ATS to take over 

airspace Sector A, B, and C from Singapore. 

 

D. Thesis Statement 

By analyzing the Indonesia ATS readiness to take over its airspace Sector 

A, Sector B, and Sector C from Singapore, Indonesia’s strategic plans and 



5 
 

improvement of ATS will be conducted in order to generate the quality of ATS. 

Management theories and service quality theories is merged with the reality 

condition in Indonesia ATS to conclude the gaps. Furthermore, this research 

studies about the process to improve the capability of Indonesia ATS especially in 

Jakarta FIR. 

 

E. Objectives 

The purposes of this thesis are to: 

1.  Make analysis on current conditions of ATS in Indonesia FIR (Jakarta FIR). 

2. Portray the Indonesia ATS readiness to take over its airspace i.e. the current 

condition of operant (ATS Personnel) and operand resource (ATS 

Equipment). 

3. Measure the Indonesia ATS Quality based on Pilot perceiving and 

expectation according to their experiences. 

4. Propose strategic plans in improving ATS quality and taking over the 

airspace from Singapore. 

 

F. Advantages of the Research 

The research would lead to: 

1. Clear explanation about service quality in Indonesia ATS regarding with 

Indonesia’s efforts to take over its airspace from Singapore. 

2. Providing suitable action plans and regulations to improve Indonesia ATS 

based on service quality theories and safety in aviation. 
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G. Research Authenticity 

Research about service quality in ATS is almost rare conducted by 

researcher. ATS quality in relation with taking over airspace is necessary needed 

to give actual picture of entire services in ATS. Most of the researches tend to 

concentrate on passenger’s satisfaction on airport terminal or in an airplane.  For 

example there are master’s thesis written by Ekaterina Tolpa (2012) in Aalto 

Univesity, Helsinki - Finland explaining the process model for measuring service 

quality given by airline from the beginning of check in until the customer arrived 

on their destination. The closest research to this research is master’s thesis written 

by Sri Rahayu Surtiningtyas (2011) in Gadjah Mada University, Jogjakarta – 

Indonesia explaining about service quality of Flight Information Service in 

Utarom Airport, Kaimana Papua – Indonesia. She used Fuzzy Weighted 

SERVQUAL method to determine the service quality in that airport based on 

questionnaire. There is also a journal written by Chien et al. (2010) covering 

airline service quality by using Fuzzy Weighted SERVQUAL method which is 

derived from customer perceiving and expectation. 

 

 

 

 

 

 

 



7 
 

CHAPTER II  

LITERATURE REVIEW 

 

A. History of Indonesia’s Delegated Airspace 

 

As mention before in introduction, Indonesia is trying to take over 

airspace Sector A, B, and C which is located above Natuna Island  (shown in 

Figure 2.1). That airspace belong to Indonesia country based on UNCLOS 

authorized in 1982. There are five Indonesia airports established under that 

airspace, namely Hang Nadim - Batam Airport, Raja Hj. Fisabililah - Tanjung 

Pinang Airport, Natuna Airport, Matak Airport, and Tanjung Balai Karimun 

Airport.  All of those airports have ATS with limited airspace boundary.  Legally, 

there is no doubt for Indonesia to take over the Sector A, B, and C above the 

Natuna island from supervision of Singapore, although Indonesia has to provide 

all the navigation facilities, human resources, and services to compete with 

Singapore. As a sovereign state, Indonesia has an international obligation to 

provide adequate air navigation services in accordance with the provisions of 

Article 28 of the Chicago Convention (1944).  

 

The history was started in 1946 when FIR was established which in that 

time Indonesia didn’t get any international acknowledgment. FIR above Natuna 

Island was delegated to Singapore based on Regional Air Navigation (RAN) 

Meeting Decision in 1946. Determination of FIR was based on regional 

agreements discussed by the countries of Asia and Pacific in Bangkok and it must 

be based on flight safety considerations.   
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Source: (1) & (2) Directorate General of Civil Aviation, 2011 

(3) https://maps.google.com/  

Figure 2.1  Indonesia Delegated Airspace 

https://maps.google.com/
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Determination of FIR is different from the determination of sovereign 

territory which based on security considerations, because sometimes sovereign 

territory is not the same as FIR region. That is why Indonesia airspace can be 

controlled by Singapore. The delegation did not diminish the sovereignty of 

Indonesia. If Indonesia has considered able to manage its airspace, the delegation 

will be returned. Usually, if the state has not been able to manage or still in chaos 

condition as happened in Vietnam, FIR supervision was taken over by its 

neighbor countries. Today, Vietnam’s airspace has been returned to the 

supervision of Vietnam. 

 

Indonesia has trying to take over its airspace from Singapore since 1985 

(three years after UNCLOS establishment). There were discussion between 

departments related to Exclusive Economic Zone (EEZ) include Indonesia 

airspace. Since then, Indonesia planned and made study to take over FIR which 

was delegated to Singapore. In May 1993, Indonesia brought its FIR issue on 

Third RAN-Meeting in Bangkok.  RAN-Meeting was attended by delegation 

countries around Asia and Pacific (ASPAC). Indonesia delegation consists of 

operation officers, whereas Singapore delegation consists of operation officers, 

Attorney General, Secretary General of Ministry of Transportation, and 

International Law of The Sea Advisor. That meeting decided that in order to take 

over airspace above the Natuna Island, Indonesia and Singapore must solve it 

bilaterally then report it to the next RAN-Meeting.  As follow up RAN-Meeting 

1993, in operational level, Indonesia sent their delegation to Singapore and 

Singapore also sent their delegation to Indonesia.  In juridical aspect, both 
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delegations have different perception about Indonesian territory.  Indonesia 

claimed its territory based on Article 1 and 2 Chicago Convention and Article 2 

and 3 UNCLOS which has been ratified into UURI No. 17 year 1985. According 

to Singapore Director of Civil Aviation, UURI No. 17 year 1985 has not been 

implemented yet, so they did not agree that regulation. Furthermore, Singapore 

delegation asked to Indonesia about the location of outer base point of Indonesia 

territory in relation with Article 2 and 3 of UNCLOS. Singapore brought 

Indonesia territory map based on Perpu. No. 4 year 1960 about Indonesia marine 

which was published by United Nations in 1989 and it was different with 

Indonesia sovereignty based on UNCLOS 1982. Basically, Indonesia must 

determine its outer base point in order to determine its whole territory.  

 

Several meetings and discussions have been held between Indonesia and 

Singapore to discuss the responsibilities of ATS in Sector A, B, and C. In 21 

September 1995, Indonesia Directorate General of Civil Aviation (DGCA) and 

Singapore Civil Aviation Authority (CAA) met in Singapore signing the 

responsibility agreement of taking over of Indonesia airspace by Singapore. The 

result of the agreement is determination of boundary limits which is appropriate 

with UNCLOS year 1982, delegating airspace of sector A and B to Singapore, and 

Route Air Navigation Services (RANS) Charge which is collected by Singapore 

have to be submitted to Indonesia. 

 

Under Republic of Indonesia Presidential Decree No. 7 year 1996, dated 

2 February 1996 about “Ratification Agreement between Government of The 
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Republic of Singapore on the Realignment of The Boundary between Singapore 

Flight Information Region and The Jakarta Flight Information Region”, Indonesia 

ratified the FIR Jakarta and FIR Singapore diversion agreement. On May 1996, 

Indonesia and Singapore made joint letter addressed to ICAO Regional Office in 

Bangkok to obtain ratification from ICAO. In 30 August 1996, Indonesia and 

Singapore sent joint supplementary letter to ICAO Regional Office in Bangkok 

contained “Proposal of Amendment of Mid / Asia and Navigation Plan” as a draft 

proposal for ICAO. On September 1996, Indonesia and Singapore agreed the 

ICAO draft proposal about diversion of FIR Jakarta and Singapore boundaries, 

afterward ICAO published the proposal on 14 January 1997 to get response from 

other contracting states or other aviation organization. The responses were 

submitted no longer than 28 February 1997.  

 

Malaysia objected with ICAO proposal draft. This objection was 

regarding to agreement between Indonesia and Malaysia about “Rejim Hukum 

Negara Nusantara dan Hak-hak Malaysia di Laut Teritorial dan Perairan 

Nusantara serta Ruang Udara di Atas Laut Teritorial Perairan Nusantara dan 

Wilayah Republik Indonesia yang terletak diantara Malaysia Timur dan Malaysia 

Barat” signed on 25 February 1982. Indonesia government has ratified the 

agreement between Indonesia and Malaysia through Indonesia Law No. 1 year 

1983 on 25 February 1983. Rights obtained by Malaysia on that agreement are as 

follow (continued in page 12): 
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1.  Right of access and communication of Malaysia Government ships 

through specified corridors. 

2. Right of access and communication of merchant ships and fishing 

ship through specified corridors.  

3. Right of access and communication of government state aircraft. 

4. Right of access and communication of civil aircraft. 

5. Right of traditional fishing by traditional Malaysia fisherman over 

designated area. 

6. Legitimate interest of protection, maintenance and other interest over 

cables and undersea pipeline on designated area. 

7. Legitimate interest in promoting and maintaining law and discipline 

through the cooperation with Indonesia government. 

8. Legitimate interest for search and rescue through coordination and 

cooperation with Indonesia government over designated area. 

9. Legitimate interest for cooperation in scientific research on maritime 

with Indonesia government over designated area.  

 

Indonesia has done variety approaches with Malaysia to get an 

agreement. In 25 – 28 August 1997 in Bandung – Indonesia, formal meeting was 

held between Indonesia and Malaysia. Then, in 21 – 23 October 1997 second 

meeting was held in Kualalumpur – Malaysia. Both meetings didn’t get any 

agreement because there are a lot of things to be consulted. In 23 December 1998, 

Indonesia initiated sending Memorandum of Understanding (MOU) draft to 

Malaysia, but Malaysia didn’t response. In March 2000, a team from Indonesia 
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(DGCA and PT (Persero) Angkasa Pura II) visited Malaysia Directorate General 

of Civil Aviation. In that meeting, Indonesia and Malaysia agreed: 

 

1.  Malaysia Directorate General Civil of Aviation requested time to 

convey this issue to Wisma Putra (Malaysia State Department 

Office); 

2. Malaysia Directorate General Civil of Aviation would invite 

Indonesia to conduct meeting in July 2000. 

 

The meeting between Indonesia and Malaysia in July 2000 was pending, 

likewise other meeting in October 2000 and February 2001. The meeting was 

pending until further notice. Even though the agreement between Indonesia and 

Singapore not getting endorsement from ICAO, Indonesia and Singapore agreed 

to implement agreement based on relationship between two countries, especially 

in sector A which has no connection with other country. In 22 January 1999 in 

Singapore, Indonesia and Singapore signed “Minute of Discussion between CAA 

of Singapore and DGCA Indonesia on The Collection of RANS Charge”. That 

agreement only regulated about Air Navigation charge collection by Singapore in 

Sector A. The charge would be collected by Singapore, later it would be submitted 

to Indonesia every month.  Until now, the agreement between Indonesia and 

Singapore is still conducted, but it didn’t get endorsement from ICAO because 

agreement between Indonesia and Malaysia has not been achieved. Indonesia was 

trying to improve its navigation facilities to provide good ATS. In order to 
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compete with Singapore and Malaysia, coordination is still conducted between 

Indonesia, Singapore and Malaysia. 

 

B. ATS Facilities 

 

According to Annex 11 (2010), ATS  is a generic term meaning 

variously, flight information service, alerting service, air traffic advisory service, 

air traffic control service (area control service, approach control service or 

aerodrome control service). In order to provide ATS, Indonesia has established 

FIR. FIR is an airspace of defined dimensions within which flight information 

service and alerting service are provided (Annex 11, 2010), furthermore FIR shall: 

 

1. Delineated to cover the whole of the air route structure to be served 

by such regions; 

2.  Include all airspace within its lateral limits, except as limited by an 

upper flight information region; 

3.  Where a flight information region is limited by an upper flight 

information region, the lower limit specified for the upper flight 

information region shall constitute the upper vertical limit of the 

flight information region and shall coincide with a VFR cruising 

level. 

 

Indonesia FIR is divided into two FIRs, namely Jakarta FIR and Ujung 

Pandang FIR, as shown in Figure 2.2. 
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Source: Directorate General of Civil Aviation, 2011 

Figure 2.2 FIR in Indonesia 
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C. Aeronautical Data and ATS System in Indonesia 

 

Doc. ICAO Annex 4 (2010, 7.9.3) explained where appropriate, the 

components of the established ATS system shall be shown. The components shall 

include the following:  

 

1. The radio navigation aids associated with the ATS system together 

with their names, identifications, frequencies and geographical 

coordinates in degrees, minutes and seconds; 

2. In respect of DME, additionally the elevation of the transmitting 

antenna of the DME to the nearest 30 m (100 ft); 

3. An indication of all designated airspace, including lateral and 

vertical limits and the appropriate class of airspace; 

4. All ATS routes for en-route flight including route designators, the 

track to the nearest degree in both directions along each segment of 

the routes and, where established, the designation of the navigation 

specification(s) including any limitations and the direction of traffic 

flow; 

5.  All significant points which define the ATS routes and are not 

marked by the position of a radio navigation aid, together with their 

name-codes and geographical coordinates in degrees, minutes and 

seconds; 
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6. In respect of waypoints defining VOR/DME area navigation routes, 

additionally, 

a.  The station identification and radio frequency of the reference 

VOR/DME; 

b. The bearing to the nearest tenth of a degree and the distance to 

the nearest two-tenths of a kilometre (tenth of a nautical mile) 

from the reference VOR/ DME, if the waypoint is not collocated 

with it; 

c. An indication of all compulsory and “on-request” reporting 

points and ATS/MET reporting points; 

d. The distances to the nearest kilometre or nautical mile between 

significant points constituting turning points or reporting points; 

e. Change-over points on route segments defined by reference to 

very high frequency omnidirectional radio ranges, indicating 

the distances to the nearest kilometre or nautical mile to the 

navigation aids; 

f. Minimum en-route altitudes and minimum obstacle clearance 

altitudes, on ATS routes to the nearest higher 50 metres or 100 

feet (see Annex 11, 2.22); 

g. Communication facilities listed with their channels and, if 

applicable, log on address; 

h. Air Defense Identification Zone (ADIZ) properly identified. 
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Indonesia has established and built several navigation aids over Indonesia 

which is published in Indonesia Aeronautical Information Publication (AIP) to 

maintain the safety and effectiveness of air traffic system. To ensure the safety of 

ATS, Indonesia built 175 (one hundred and seventy-five) Non-Directional Beacon 

(NDB) spread throughout Indonesia’s airports. NDB or Non-Directional Beacon 

is a ground-based, low frequency radio transmitter used as an instrument approach 

for airports, as shown in Figure 2.3. NDB transmits an omni-directional signal 

that is received by the Automatic Direction Finder (ADF), a standard instrument 

onboard aircraft. The pilot uses the ADF to determine the direction to the NDB 

relative to the aircraft. NDB’s used for aviation are standardized by ICAO 

document Annex 10 which specifies that NDB be operated on a frequency 

between 190 to 1800 kHz. NDBs are highly reliable, typically provide decades of 

uninterrupted service, and are extremely low costs to install and operate. 

 

Other requirements for the safety and efficiency of ATS system is 

installation of VOR/DME. Very High Frequency Omnidirectional Radio Range 

(VOR), is a type of short-range radio navigation system for aircraft, enabling 

aircraft to determine their position and stay on course by receiving radio signals 

transmitted by a network of fixed ground radio beacons, with a receiver unit. It 

uses radio frequencies in the very high frequency (VHF) band from 108 to 

117.95 MHz. In many cases, VOR stations have co-located with Distance 

Measuring Equipment (DME), so called VOR/DME. Today, VOR has been 

developed into Doppler VOR (DVOR), providing improved signal quality and 

accuracy. Indonesia has 75 (seventy-five) DVOR/DME, as shown in Figure 2.4.

http://en.wikipedia.org/wiki/Radio_navigation
http://en.wikipedia.org/wiki/Aircraft
http://en.wikipedia.org/wiki/Radio_transmitter
http://en.wikipedia.org/wiki/Very_high_frequency
http://en.wikipedia.org/wiki/Distance_measuring_equipment
http://en.wikipedia.org/wiki/Distance_measuring_equipment
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Source: Directorate General of Civil Aviation, 2011 

Figure 2.3  One Hundred and Seventy-five NDB in Indonesia 
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Explanation: 

   16 DVOR/DME is owned by PT (Persero) Angkasa Pura I. Located in: Semarang, Solo, Yogyakarta, Surabaya, Bali, Mataram, Kupang, Banjarmasin, 

Balikpapan, Manado (Sam Ratulangi), Manado (Makawembeng), Makassar (2 DVOR/DME), Ambon (Pattimura), Ambon (Tlg. Kodok), Biak. 

 15 DVOR/DME is owned by PT (Persero) Angkasa Pura II. Located in: Banda Aceh, Medan, Padang, Pekanbaru, Tanjung Pinang, Jambi, Bangka, 

Palembang, Indramayu, Pasar Kemis (Tangerang), Tanjung Karawang (DKI), Halim, Bandung, Pontianak, Natuna. 

 44 DVOR/DME is owned by Unit Pelaksana Teknis (UPT) Directorate General of Civil Aviation. Located in: Batam, Sibolga, Pulau Nias, Depati  

Parbo, Bengkulu, Tanjung Pandan, Lampung, Curug (2 DVOR/DME), Cilacap, Dewadaru, Malang, Madiun, Bima, Maumere, Waingapu, Ende, 

Larantuka, Labuan Bajo, Alor, Palangkaraya, Putusibau, Ketapang, Pangkalan Bun, Sampit, Tj. Redep, Tarakan, Semaring, Palu, Gorontalo, Mamuju, 

Poso, Sangir Talaud, Kendari, Ternate, Nabire, Jayapura, Merauke, Sorong Daratan, Timika, Oksibil, Nunukan, Kao, Bau – bau.

Source: Directorate General of Civil Aviation, 2011 

Figure 2.4  Seventy-five DVOR/DME in Indonesia 
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Another advance ATS system is Radar. According to ICAO Doc. 4444 

(2012) Radar is a radio detection device which provides information on range, 

azimuth and/or elevation of objects. Radar is divided into Primary Surveillance 

Radar (PSR) and Secondary Surveillance Radar (SSR). PSR is a surveillance 

radar system which uses reflected radio signals, whereas SSR is a surveillance 

radar system which uses transmitters/receivers (interrogators) and transponders 

(Doc. 4444, 2012). Along with the changing time, SSR has been developed into 

Monopulse Secondary Surveillance Radar (MSSR). Indonesia has 36 (thirty-six) 

Radars, as shown in Figure 2.5. 

 

In addition with Radar, there is another navigation technology called 

Automatic Dependent Surveillance Broadcast (ADS-B). ADS-B is a means by 

which aircraft, aerodrome vehicles and other objects can automatically transmit 

and/or receive data such as identification, position and additional data, as 

appropriate, in a broadcast mode via a data link. Indonesia has 30 (thirty) ADS-B 

established in Banda Aceh, Matak,  Cengkareng, Pangkalan Bun, Cilacap, 

Palembang, Pekanbaru, Medan, Pontianak, Kintamani – Bali, Palu, Ambon, Tual, 

Alor, Waingapu, Tarakan, Galela, Timika,  Kendari, Manado, Natuna, Makassar, 

Kupang, Sorong, Merauke, Banjarmasin, Balikpapan, Biak, Surabaya, and 

Semarang  (as shown in Figure 2.6). 
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Explanation: 

 13 PSRs located in: Medan, Palembang, Pekanbaru, Tanjung Pinang, Cengkareng, Pontianak, Yogyakarta, Surabaya, Denpasar, Makassar, 

Banjarmasin, Balikpapan and Biak. 

 13 SSRs located in: Banda Aceh, Medan, Palembang, Pekanbaru, Tanjung Pinang, Cengkareng, Semarang, Waingapu, Pontianak, Kendari, 

Manado, Ambon and Biak 

 4 MSSRs located in: Natuna, Cengkareng, Yogyakarta dan Denpasar . 

 6 MSSRs Mode-S located in: Medan, Makassar, Banjarmasin, Balikpapan, Surabaya dan Jayapura. 

Source: Directorate General of Civil Aviation, 2011 

Figure 2.5  Thirty-six Radar in Indonesia 
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Source: Directorate General of Civil Aviation, 2011 

Figure 2.6   Thirty ADS-B in Indonesia 
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All of devices mentioned above, i.e. NDB, DVOR/DME, Radar, and 

ADS-B is part of ATS Surveillance System (Figure 2.7). ATS Surveillance 

System is a generic term meaning variously, ADS-B, PSR, SSR or any 

comparable ground-based system that enables the identification of aircraft (Doc. 

4444, 2012). Equipments included in ATS Surveillance System are used by Air 

Traffic Controller (ATC) to monitor and control the aircraft under certain ATS 

Units or boundary. It is also used by pilots to ensure their position while flying. 

The existence of ATS Surveillance System is very important to provide ATS and 

safety in aviation. 

 

 

 

 

 

 
 

D. Airport and airspace data related to Sector A, B, and C 

 

In order to analyze Indonesia ATS in Indonesia related with Sector A, B, 

and C, the author tried to portray the airport data and facility of airport under 

those sectors. Facilities namely radio frequencies, navigation aids, ATS Units, and 

Source: (1) http://people.zeelandnet.nl/wgeeraert/baken.htm 

 (2) https://commons.wikimedia.org/wiki/File:D-VOR_PEK.JPG  

 (3) http://www.rametchm.cz/picture/morava_2009_1_velky.jpg  

 (4) http://www.eldis.cz/foto/katalog/radar-MSSR-1.jpg  

 (5) http://www.finmeccanicausa.com/Capabilities/SSR.aspx  

 (6) http://www.intelcan.com/surveillance.html 

Figure 2.7 ATS Surveillance System 

http://people.zeelandnet.nl/wgeeraert/baken.htm
https://commons.wikimedia.org/wiki/File:D-VOR_PEK.JPG
http://www.rametchm.cz/picture/morava_2009_1_velky.jpg
http://www.eldis.cz/foto/katalog/radar-MSSR-1.jpg
http://www.finmeccanicausa.com/Capabilities/SSR.aspx
http://www.intelcan.com/surveillance.html
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other data of the airport under Sector A, B, and C could be used to analyze the 

ATS provided for the use of aviation safety. The airport data and airspace are 

according to Indonesia AIP (2012) explained in Appendix 1. 

  

Jakarta FIR is intersect with Sector A, B, and C. In providing its services, 

Jakarta ATC always coordinate with Singapore because Sector A, B, and C are 

beyond the Jakarta FIR and under the supervision of Singapore ATC. Jakarta FIR 

provided ATS by Jakarta Area Control Centre (ACC) with Radar Service. Jakarta 

FIR is divided into 7 (seven) sectors of Upper Control Areas (UTA), namely: (1) 

Medan West UTA, (2) Medan East UTA, (3) Indian Ocean UTA, (4) Palembang 

UTA, (5) Kalimantan UTA, (6) Semarang UTA, (7) Tanjung Karang UTA (as 

shown in Figure 2.8). 

 

E. ATS and airspace in Singapore 

 

FIR Singapore is located in 070000N 1030000E 070000N 1080000E 

103000N 1140000E 082500N 1163000E 021500N 1083000E 010000N 

1083000E 010000N 1085400E, thence south along the coastline of Borneo to 

001500N 1090000E to Equator 1090000E Equator 1080000E 005000S 1060000E 

Equator 1051000E Equator 1044600E, thence around the arc of a circle radius 

100NM centered on Singapore Island to 013900N 1021000E 011300N 1033000E 

011700N 1033600E, thence east along the international boundary of 

Singapore/Peninsular Malaysia, thence along 012000N to 012000N 1042000E 

023600N 1044500E 034000N 1034000E 045000N 1034400E 064500N 

1024000E 070000N 1030000E (Figure 2.9). 
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Source: Indonesia Aeronautical Information Publication, 2012 

Figure 2.8   Seven UTA in Jakarta FIR 
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Source: Singapore Aeronautical Information Publication, 2013 

Figure 2.9  Singapore FIR 
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Singapore FIR is covered by ATS in Changi Airport (ICAO code: 

WSSS) with radar service coverage from ground up to unlimited airspace. They 

have navigation facility, i.e. SINJON “SJ” VOR/DME, TEKONG “VTK” 

DVOR/DME, and BEDOK “BED” NDB. See Appendix 2 for more information 

about Changi Airport navigation facilities. Other navigation aids is located in 

Sletar Airport (ICAO code: WSSL), namely: Jaybee “JB” NDB, Kong-Kong 

“KK” NDB, and Sletar “SEL” NDB; Paya Lebar Airport (ICAO code: WSAP) 

has “PLA” TACAN and PAPA UNIFORM “PU” VOR/DME; Tengah Airport 

(ICAO code: WSAT) has “TNG” TACAN; Sembawang Airport (ICAO code: 

WSAT) has Sembawang “AG” NDB. All of the navigation system has been used 

to provide ATS in 5 (five) airports in Singapore and for the safety of flight in 

Singapore FIR included Sector A, B, and C. 

 

F. ATS Organization in Indonesia 

In carrying out ATS responsibilities, Indonesia has two organizations, 

namely regulator and operator. According to the Regulation of Ministry of 

Transportation, Ministerial Decree (KM) 20 Year 2008, Civil Aviation in 

Indonesia is under responsibility of Ministry of Transportation. Structure of 

DGCA in Indonesia is shown in Figure 2.10. ATS in Indonesia is regulated by 

Directorate of Air Navigation, Sub-Directorate of Air Traffic Management. 

However, Sub-Directorate of Air Traffic Management still needs to cooperate 

with five others Sub-Directorate to establish excellent ATS because system and 

management can’t be separated. According to Republic Indonesia Law No.1 year 
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2009, Article 10, aviation shall be controlled by the state and its supervision 

implemented by the government including following aspects namely regulatory, 

control, and over-sight. In this case, DGCA   has been assigned by the 

government to supervise and create regulation related with aviation in Indonesia. 

DGCA play the main role to provide information and regulations about ATS in 

Indonesia. As a legal aviation authority, DGCA conduct law enforcement in 

Indonesia ATS. 

 

 

 
Source: KM 20 year 2008 

Figure 2.10 Directorate General of Civil Aviation Structure 
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On the other hand, article 271, Republic Indonesia Law No.1 year 2009 

explained that in order to provide air navigation services in Indonesia, the 

government shall establish a Single Air Navigation Service Provider (ANSP) 

which is responsible to the Minister. The air navigation service provider shall 

have to meet the following criteria: prioritizing aviation safety, non-profit 

oriented, furthermore, financially independent and costs charged to users shall be 

used for investment and cost recovery. Since the beginning of operation, air 

navigation services in Indonesia was conducted by Unit Pelaksana Teknis (UPT) 

from DGCA, PT (Persero) Angkasa Pura I, PT (Persero) Angkasa Pura II, and 

other special airports. Republic Indonesia Law (2009) clearly mandated to 

establish Single ANSP.  

 

 

 

 

 

Source: http://www.ANSPindonesia.co.id/lppnpi/index.php/2013-

05-12-12-54-10/board-of-director  

Figure 2.11 Structure of Air Navigation Indonesia Board 

http://www.airnavindonesia.co.id/lppnpi/index.php/2013-05-12-12-54-10/board-of-director
http://www.airnavindonesia.co.id/lppnpi/index.php/2013-05-12-12-54-10/board-of-director
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ANSP is an operator which is responsible to the Indonesia Air 

Navigation Services. After the legalization of PP 77/2012 on Perum LPPNPI 

(Lembaga Penyelenggara Pelayanan Navigasi Penerbangan Indonesia) in 

September 2012, Minister of State-Owned Enterprise (BUMN) inaugurated 

Boards Directors of LPPNPI. The inauguration is based on Keputusan Menteri 

BUMN No. SK.15/MBU/2013. Since 16 January 2013, LPPNPI has been 

declared as a legitimate organization under Minister of State-Owned Enterprise 

(BUMN) and it has responsibility to Ministry of Transportation in providing Air 

Navigation. The structure of Air Navigation Board is as shown in Figure 2.11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



32 
 

CHAPTER III 

BASIC THEORY 

 

Civil aviation industry is a public transportation based on services to the 

customer. Almost operation in civil aviation related to systematic technical 

operation. ATS is one of aviation aspect based on combination of services and 

technical operations. There are not too many researches about ATS and its 

services, except international regulations from ICAO and regional aviation 

authority regulations related to ATS. Furthermore, most of researchers only study 

about customer satisfaction and customer perceiving as flight passenger or how to 

manage that services. As services embodied in ATS, service encounter also 

conducted between pilots and ATS unit, therefore, the study about the quality of 

ATS and how to manage ATS to be the highest level of competitiveness should be 

conducted. ATS considered in this research is ATC Services, Flight Information 

Services and air navigation facilities. Associated with ATS services, the author is 

trying to explain the service quality, how to measuring service quality, safety in 

aviation and how to manage safety and its services based on management and 

marketing theories.  

 

A. Service Definition 

 

Service is intangible commodity or it could be explained as intangible 

equivalent of economic goods. Quinn et al. (1987) provide a definition that is 

more detailed (quote): services are economic activities whose output is not a 

physical product or construction, is generally consumed at the time it is produced, 
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and provides added value in forms (such as convenience, amusement, timeliness, 

comfort or health) that are essentially intangible concerns of its first purchaser. 

Service is a combination of processes including production and consumption in a 

situation where the customer participates and perceives in the process of 

production. Production and consumption would meet continuously under 

interaction between buyer and seller in a service. This interaction is called service 

encounter, which is the moment of truth between customer and service provider 

being conducted. Parasumaran et al. (1985) in characteristic of services, argues 

that: 

 

1. A service cannot be stored (no inventory of services can be 

accumulated) and it has to be consumed immediately, i.e. is 

perishable. This applies to e.g. instruction by ATC to pilots, which 

perishes as soon as the pilot takes action. 

2.  A customer is present at the service production site as well as can 

participate in service delivery. Thus, the outcome of a service 

depends on customer perceiving with influenced factors. 

 

B. Service Quality 

 

According to Parasuraman et al. (1985), quality is an elusive and 

indistinct construct. There are a lot of explanations about service quality. Most of 

literature noted that the quality of a service and product is entire customer 

perceives to the product or the service under certain circumstance. Moreover, 
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Parasuraman et al. (1985) suggest that service has the following characteristics 

that also influence the understanding and measurement of service quality: 

 

1.  Intangibility – as service is an intangible performance, it is hard to 

measure it the same way as a product quality. 

2. Heterogeneity – services vary from time to time, from customer to 

customer and from producer to producer. Thus, consistency of 

service delivery is hard to achieve; 

3. Inseparability – production and consumption of a service cannot be 

separated. Thus, the quality occurs while a service is delivered, 

which reduces managerial control over it and makes a consumer’s 

input crucial to ensure service quality. 

 

Service quality is difficult to evaluate because customer employ many 

tangible cues which is existed in the service. From the provider perspective, 

tangible evidence is limited to the physical facilities, real equipment, and 

personnel which are the components in doing service to the customer. Service 

intangibility become difficult to evaluate when it meets customer service 

perceiving, then quality of service is hard to be described. Customer has their own 

valuation about service quality, e.g. color, style, type, weight, composition, etc. 

Crosby (1979) defines quality as “conformance to requirements”. Lehtinen & 

Lehtinen (1982) reveal three dimensions of service: physical, corporate and 

interactive quality. Physical quality involves the buildings and equipment that are 

used in service delivery. Corporate quality is an image of a company that delivers 
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a service. Interactive quality is an interaction between contact personnel and 

customers, as well as between a customer and other customers. 

 

The main characteristics of services are intangibility, heterogeneity, and 

inseparability should be understood. First, services are intangible (Bateson, 1977, 

Berry 1980, Lovelock 1981, Shostack 1977).  Services are intangible and 

insubstantial: they cannot be touched, gripped, handled, looked at, smelled, and 

tasted. Because the performance is rather than goods, quality related to 

manufacturing specification is difficult to be determined. Second, services are 

heterogeneous. Heterogeneous means that services are varies from producer to 

producer, from customer to customer and from time to time. The gaps and 

differentiation are seen when producer’s service delivering meets customer 

expectation and customer perceiving. The difference between producer’s service 

delivering and customer expectation made consistency of behavior from service 

personnel become difficult to assure and determined.   Third, services are 

inseparable between production and consumption. Quality of service is not 

developed and designed in manufacturing plant, but it is delivered to consumer. 

Quality is usually happened during service delivery where there is interaction 

between customer and service actors from the firm. In general, customer input 

based on their experience becomes critical to the quality of service. 

 

Quality is involving outcome and process during service implementation. 

Groonros (1982) explained two types of service quality exist: technical quality, 

which involves what the customer is actually receiving from the service, and 

http://en.wikipedia.org/wiki/Intangible_asset
http://en.wikipedia.org/w/index.php?title=Insubstantial&action=edit&redlink=1
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functional quality, which involves the manner in which the service is delivered. 

What customer receive when they get into interaction with the producer is 

important to determine the service quality. Sometimes, what customer receives 

was considered as quality of service delivered. Actually, that is only one quality 

dimension called technical quality of the outcome. On the other hand, how 

customer receiving and experience service also becomes quality dimension. 

Interaction between consumer and producer become moment of truth. According 

to Groonros (2007) the service encounter explained as how customer receives 

service is another quality dimension called functional quality of the process.  

  

C. Measuring Service Quality 

 

Chen & Chang (2005) explained that service quality is a process. In case 

of ATS, the author explains how the service is delivered to the customer (pilots) 

and the process. Garvin (1983) measured quality by counting the incidence of 

“internal” failure (those observe before a product leaves the factory) and 

“external” failure (those incurred in the field after a unit has been installed).  

Parasumaran et al. (1985) stated that service quality is defined by the customer 

evaluation of service outcome and service process as well as a comparison of 

customer expectations with service performance.  

 

Measuring service quality has proven to be challenging for both the 

researchers and companies due to its characteristics (Tiernan et al., 2008; 

Parasumaran et al., 1985; Johnson et al., 1995). Different from product quality, a 
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set of specifications or by physical aspects such as defects cannot be applied to 

service quality due to service intangibility and simultaneous production and 

consumption (Tiernan et al., 2008). In addition, service quality cannot be 

measured by evaluating outcomes of service process only (Johnson et al., 1995), 

but as well has to consider service production process. Researchers have 

developed a number of quality measurement instruments, and some of them are 

discussed below. 

 

1.  Technical and Functional Quality Model (Gronroos, 1984). 

 

According to Gronross (1984), managing perceived service quality 

means that the firm has to match the expected service and perceived service to 

each other so that consumer satisfaction is achieved. He identified three main 

components of service quality, namely: technical quality and functional quality, as 

shown in Figure 3.1. 

 

Source : Gronroos (1982) 

Figure 3.1 Technical and Functional Quality Model 
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Gronroos (1984) explained that: 

a.  Technical quality is the quality of what consumer actually receives 

under certain circumstance as a result of his/her interaction with the 

service provider and it is important to him/her and to his/her 

evaluation related to quality of service. 

b.  Functional quality is how he/she gets certain technical outcome. 

This is important to customer views of service he/she has received. 

c.  Image is very important to service firms and this can be expected to 

establish mainly by technical and functional quality of service 

including the other important factors (ideology, experience, word 

of mouth, pricing and public relations). 

 

In the model, Gronroos (1984) defined perceived quality of a service as 

the outcome of an evaluation process, where the consumer compares his/her 

expectations with the service he/she perceives and received. Furthermore, in his 

later study Gronroos (1993) suggested that measuring customer experiences 

provides close approximation of service quality. In 2001, Gronroos criticized his 

own concept of perceived service quality by insisting that he has never meant for 

service quality to be measured, and it should not be measured at all. Instead, he 

claims that in his model word service shall be replaced with the word feature, i.e. 

there will be technical and functional features of service, which would help to 

avoid a discussion about the relationship between service quality and customer 

satisfaction. In Gronroos (2007), additional term “where” was added to “what” 

and “how” in service quality perception. “Where” aspect can be considered as part 
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of “how” dimension. Physical environment is affecting the functional quality 

perception during its process.  

 

2.  GAP model (Parasuraman et al., 1985) 

 

Parasuraman et al. (1985) proposed that service quality is a function of 

the differences between expectation and performance along the quality 

dimensions. They developed a service quality model based on gaps analysis. The 

various gaps visualized in the model below. 

Source :  Parasuraman et al.(1985) 

Figure 3.2 GAP Model 
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Explanation of Figure 3.2:  

Gap 1: consumer expectation – management perception gap, 

Gap 2: management perception – service quality specifications gap, 

Gap 3: service quality specifications – service delivery gap, 

Gap 4: service delivery – external communications gap, 

Gap 5: expected service – perceived service gap 

 

As shown in Figure 3.2, service quality, according to this model, depends 

on the size of Gap 5 (expected service–perceived service gap), which in its turn 

depends on previous four gaps, i.e. Gap5 = f(Gap1, Gap2, Gap3, Gap4). 

 
Source :  Parasuraman et al (1985) 

Figure 3.3 Determinant of Service Quality 
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Parasumaran et al. (1985) identified 10 (ten) key determinants of service 

quality to measure perceived service from customer, which is affected by both 

customer’s expectation and perceived services. The determinants are reliability, 

responsiveness, competence, access, courtesy, communication, credibility, 

security, understanding/knowing the customer, and tangible. The correlation 

between determinants of service quality with expected service and perceived 

service is shown in Figure 3.3. 

 

Parasuraman et al. (1988) also developed SERVQUAL method. 

SERVQUAL method is a numerical scale for measuring customers’ perceptions 

of service quality. At their research, ten determinant of service quality has been 

reduced into five dimensions, and they are: reliability, responsiveness, tangibles, 

assurance, and empathy.  These five dimensions were divided into 22 (twenty-

two) items considered as SERVQUAL INSTRUMENT.  

 

3.  Attribute service quality model (Haywood-Farmer, 1988) 

 

Haywood-Farmer (1988) explained that services have three basic 

attributes, namely physical facilities and processes, people’s behavior, and 

professional judgment. It is shown on Figure 3.4. In that service quality model, 

the first step to develop service quality model is creating separation of various 

attributes into various groups. Several factors have contribution in the attributes. 

In this model, Seth et al. (2005) explained too much concentration on any one of 

these elements to the exclusion of other may be appropriate it may lead to disaster 



42 
 

for example there is too much emphasis on procedures may give an impression to 

the customer that he has processed as per his sequence. Different type of service 

setting is mapped according to contact and interaction, service customization and 

labour intensity to meet the best solution for service quality. This model puts 

interaction / contact combined with customization of service on one scope, later it 

is the basis for the development of service quality. Each aspect would portray the 

service quality in service delivery and service encounter. 

 

Source :  Haywood-Farmer (1988) 

Figure 3.4 Attribute Service Quality Model 
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There are many researches related to the service quality. In few decades, 

model of service quality has been developed, for example: Synthesised model of 

service quality (Brogowicz et al., 1990), Performance only model (Cronin & 

Taylor, 1992), Evaluated performance and normed quality model (Teas, 1993), IT 

alignment model (Berkley & Gupta, 1994), Attribute and overall affect model 

(Dabholkar, 1996), Model of perceived service quality and satisfaction (Spreng & 

Mackoy, 1996), PCP attribute model (Philip & Hazlett, 1997), Retail service 

quality and perceived value model (Sweeney et al., 1997), Service quality, 

customer value and customer satisfaction model (Oh, 1999), Antecedents and 

mediator model (Dabholkar et al., 2000), Internal service quality model (Frost & 

Kumar, 2000), Internal service quality DEA model (Soteriou & Stavrinides, 

2000), Internet banking model (Broderick & Vachirapornpuk, 2002), IT-based 

model (Zhu et al., 2002), and Model of e-service quality (Santos, 2003). Most of 

them is using SERVQUAL method to measure service quality, except Gronroos 

(2001) explained quality should not be measured, and he recommend using  

technical and functional features term of services instead of technical and 

functional quality dimensions of services on his model.  

 

D. Safety in Aviation 

 

Wood (1996) noted that a workable aviation definition of Safety is based 

on the acceptability of risk, stating that, if a particular risk is acceptable then we 

consider that thing or operation acceptable. We can conclude that risks are 

unacceptable if we think something is unsafe. As Thomas (2001, p. 5) noted:  
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“A low accident rate, even over a period of years, is no guarantee that 

risks are being effectively controlled….This is particularly true in organizations 

where there is a low probability of accidents but where major hazards are 

present. Here the historical record can be an unreliable or even deceptive 

indicator of safety performance”. 

 

Other meaning of safety was concluded by Wells and Chadbourne (2000) 

as regulatory bodies and insurance companies tend to refer to safety in terms of 

acceptable levels of risk. Engineers tend to refer to safety in terms of failure 

modes and effects (Bahr, 1997), and systems theorists tend to view safety as a 

product of multiple forces both macro- and micro-effects that contribute toward a 

safe or successful outcome of the entire system (Ericson, 2005). ICAO Doc. 9859 

(2009) defined that Safety is the state in which the possibility of harm to persons 

or of property damage is reduced to, and maintained at or below, an acceptable 

level through a continuing process of hazard identification and safety risk 

management. In ATS, safety can be considered as assurance for the users when 

they use the service as part of aviation systems. As mention before, ATS is 

divided into ATC service, Flight Information Service, Alerting Service. All of the 

services must fulfill the criteria of five objectives of ATS in ICAO Doc. Annex 11 

(2010). 

 

This research explains about ATS in order to develop safety in Indonesia 

aviation. As a part of ATS, ATC’s task is to provide a service with good quality in 
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ATC units under its jurisdiction and area responsibility to aircraft. The factors 

included in the safety in flight are: 

 

1. Avoided from mutual collisions between aircraft on the ground and 

aircraft in the air. 

2. The availability of flight navigation facilities, e.g. air  navigation 

aids and landing system providing accurate information related to 

direction, height, and approach to the aircraft.  

3. Good communication between ATC and the Pilot during the flight. 

4. Excellent ATS by ATC, e.g. ground controlling when aircraft still on 

the ground, ATS when aircraft on sky, and air traffic controlling 

when aircraft on the sky until air traffic controlling when aircraft 

approaching runway and landing.  

5. Pilot performance handling all situations during his/her flight. 

 

Based information above, in order to develop excellent safety and 

comfortable in aviation, ATS Unit and Pilots should actualize his/her best 

performance and applying published standard and recommended practice. Safety 

culture is an appropriate method for improving safety in aviation. There are two 

important term in safety culture: components and dynamics. Components refer to 

four constituent parts that collectively describe safety culture: values, leadership 

strategies, attitudes, and performance (Cooper, 2002). Dynamics include 

interactions between the individual, group, and organization that can incubate 

latent problems leading to failure or can produce resilience that can compensate 
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for errors and stop an error trajectory from culminating in failure (Hollnagel et al. 

2006). The four parts of safety culture are presented in Figure 3.5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Patankar and Sabin (2010, p. 99-101) explained that: 

1.  Safety Values: Enduring value in high-consequence industries such 

as aviation, health care, nuclear power. 

2. Safety Leadership Strategies: Explanation about organizational 

mission, policies, procedures, reward and penalty systems, 

leadership practices and coordination. 

3.  Safety Climate: Safety attitudes of employee perceptions, and 

reactions about safety policies, procedures, practices, and leadership. 

4.  Safety Performance: The collective outcome of observable safety 

behaviors, i. e. successful error recoveries, systemic safety 

improvements and uncontained errors resulting in incidents or 

accidents. 

Source :  Patankar & Sabin (2010) 

Figure 3.5 Safety Culture Pyramid 
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In Aviation, we can divine safety culture as a dynamic configuration of 

important factors at different stages that influences safety performance from the 

beginning operation of aircraft until the ending of operation. 

 

E. Human Factor in Aviation 

 

In aviation, human factor takes important role in safety. Machines are 

just equipment used by human to create and generating good operation and 

communication systems. Human being has brain and individual emotion, this will 

lead to activities involving interaction between human to human, human with 

machines, and human with environment. The value of human factors 

considerations in the analysis of system safety is obvious and often stated: humans 

are associated with the procurement, design, operation, management, maintenance 

and disposal of all systems in some form, and therefore the associated successes 

and failures of those systems (Turner & Pidgeon, 1994). Human factors awareness 

can lead to improved quality, an environment that ensures continuing worker and 

air traffic safety, and a more involved and responsible work force.The study and 

application of human factors are complex because there is not just one simple 

answer to fix or change how people influenced by certain conditions or situations. 

There are many concepts related to the science and practice of human factors.  

 

For more than a decade, the term “PEAR” concept has been used to 

analyze the characteristic of human factors in aviation. PEAR prompts recall of 

the four important considerations for human factors programs, they are: People 
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who do the job, Environment in which they work, Actions they perform, and 

Resources necessary to complete the job. In people perspective, it must focus on 

individuals, their physical capabilities, and the factors affecting people, 

furthermore, it should consider their mental state, cognitive capacity, and 

conditions that may affect their interaction with others. Environment is divided 

into two environments, namely physical environment, e.g. ATC room or cockpit 

for pilots, and the other is organizational environment that exists within the 

company. Action clarify that successful human factors programs carefully analyze 

all the actions people must perform to complete a job efficiently and safely. 

Resources should be viewed from a broad perspective, because there are tangible 

resources such as lifts, tools, console desk of ATC, computers, technical manuals, 

and other intangible resources such as number and qualifications of staff to 

complete a job, the amount of time allocated, and the level of communication, 

supervisors, vendors, and others. 

 

F. Service Management 

 

Albrecht (1988,) stated: Service management is a total organizational 

approach that makes quality of service, as perceived by the customer, the number 

one driving force for the operation of business. In managing services, customer 

satisfaction is more important than internal efficiency and cost consideration. 

Gronroos (1990) was introducing six principles of service management, namely 

the profit equation and business logic, decision making authority, organizational 

focus, supervisory control, reward systems, and measurement focus.  
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Edvardsson et al. (1994) explained that quality improvement cannot be 

achieved by order or administration, but it needs changes in managers attitudes 

which more active and taking part in meetings, work on quality improvement and 

rewarding staff for improvements that they make. Managers must create 

constancy for the improvement of product and service, adopting and 

implementing leadership, remove barriers such as merit system and putting 

everybody to work to accomplish the transformation in the company. Quality 

improvement sometimes changes organization, routines and work teams in every 

company. Mintzberg (1989) explained two strategic approaches to improve 

quality, namely first: a systematic analysis of the market and the company’s own 

resources to check whether the company has realizing the plan, second: by means 

of metaphor which a company should learn by its experience in using sources to 

create something new. In order to improve service quality, based on criteria in the 

Telia (Swedish Telecom) Quality/Swedish Quality Award, Edvardsson et al. 

(1994) explained service quality planning process in sequence as follow: 

 

1.  Business concept and vision. Business concept must be clear and 

implanting the business concept in the organization. 

2.  The path/strategy. Provide criteria in improvement area. 

3.  Assessment. Establishment of approach, application and final result 

is needed to be assessed. 

4.  The current situation. Provide current quality situation which has 

been assessed. 
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5.  Rate of improvement. Provide short term and long term goal for the 

company. 

6.  Plans. Create activity plans based on rated improvement. 

7.  Measurement. Provide measurement model which is consist of 

subjective and objective performance indicators. 

8. Evaluation. Provide fed back and plan for the process of 

improvement. 

9.  Improvements. Maintaining highest level of competitiveness.  

 

Finally strategic quality planning has been revealed. This service quality 

model is used to improve the service quality and service management in ATS. It is 

important to understand the whole processes to make priority in every decision 

made by a company. Aviation industry needs several criteria to be assessed and 

evaluated because aviation has been known as low rates accident modes and it has 

strict regulations. It is very important for us to acknowledge the services in 

aviation and how to manage it to maintain the highest level competitiveness and 

providing safety for the user. 
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CHAPTER IV 

RESEARCH METHODOLOGY 

 

A. Qualitative Research 

According to Cresswell (2003), approach of qualitative research is 

establishment of knowledge structure and information related to individual study, 

acknowledgment, value in social phenomena, historical information and 

experiences which is conducted to obtain a necessary conclusion and pattern of 

knowledge, i.e. issues, development, regulations, and assessment in a specific 

research. Criteria to evaluate qualitative research in general must be based on very 

different assumptions from the people. The assumptions of the qualitative 

orientation are that: (a) data were gathered across time; (b) the study was 

conducted using primarily inductive reasoning; (c) data were presented in the 

form of words; (d) all data are context specific; (e) data analysis involves multiple 

transformations from raw data to theoretical statements; (f) generalizations occur 

abstractly through theoretical statements; (g) the value of a study is related to 

relevance for theory enhancement; (h) there are multiple layers of reality; (i) 

reality changes across time; and (j) the most important things to understand about 

events are the meanings which are attached to them (Burns, 1989). 

 

Qualitative research approach is often referred to a naturalistic inquiry. 

Whatever the kind, manner or style of qualitative data analysis of a study, the 

initial action should be done to portrait the actual phenomenon. Each qualitative 

data has its own characteristics. Qualitative data were implied in the source of 

data. Sources of qualitative data are from record of observations, interview 
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transcripts (depth interviews), and related documents in the form of writing or 

picture. Qualitative means the result of the data based on the aspects of quality, 

value or meaning behind the facts contained. All of aspects can be expressed and 

explained totally by linguistics, language, or words. Therefore, the shape of the 

data used is not the form of numbers, scores, or values; ratings or frequency, 

which is usually analyzed by using mathematical or statistical calculation 

(Cresswell, 2002). 

 

The main objective of qualitative research is to understand the 

phenomenon or social phenomenon with more focus on a complete picture of the 

phenomenon being studied rather than elaborate variables interrelated. The 

expectation is to obtain a thorough understanding of the phenomenon for the 

future theory. Because paradigms, processes, methods, and goals are different, 

qualitative research has a different design models compared with quantitative 

research. There is no standard pattern of qualitative research design format, 

because: (1) the main instrument of qualitative research is the researcher himself, 

so that each person can have their own design models according to their desire, (2) 

qualitative research process is cyclical, so it is difficult to formulate format 

standard, and (3) qualitative research generally depart from the case or a particular 

phenomenon, making it difficult to formulate a standard design format. Moreover, 

Morgan (1983) stated that: 

 

No single set of scientific standards can claim monopoly over decisions 

as to what counts as valid knowledge. In everyday life we would not normally 
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dream of applying criteria for judging the quality of a cream cake in the 

assessment of a slice of roast beef. One wonders, therefore, why we engage in this 

kind of activity in social science. Different research strategies, though seeking to 

contribute to a formal body of knowledge described as “scientific,” may be 

qualitatively different in nature and intent and call for different criteria for 

considering the worth of their claims. (p. 393) 

 

B. Case Study Research 

 

According to Yin (2003) a case study is a story about something unique, 

special, or interesting — stories can be about individuals, organizations, 

processes, programs, neighborhoods, institutions, and even events. The case 

should have enough information in it. With that information, the readers can 

understand what the problem is and after thinking about it and analyzing it, the 

readers should be able to come up with a proposed solution. A good case is more 

than just simple description. The information formed in such a way that the reader 

is put in the same position as the author’s case at the beginning when he or she 

was faced with a new situation and asked to figure out what was going on. In 

brief, the case study method allow investigators to retain the holistic and 

meaningful characteristic of real-life events-such as individual life cycles, 

organizational and managerial processes, neighborhood change, international 

relations, and the maturation of industries (Yin, 2003). 

 

Case study covers a wide range of problems posed for analysis, but most 

types include several key elements. Most cases are either based on real events, or 



54 
 

are a construction of events which could reasonably take place. The cases describe 

a story involving issues or conflicts needed to be resolved. In qualitative research, 

the solutions is variety because it is depend on the researcher skill and 

information. The information contained in a case study might be complex 

(including charts, graphs, and relevant historical background materials) or 

simple—a human story that illustrates a difficult situation requiring a decision. 

  

The background of the research is explained clearly through constructive 

case study. Case study related to the documents, environment, interaction, and 

social circumstances described in detail by using the conclusions method. An 

Individuals, institution, or community has become the subject of research. 

Understanding of particular social unit is explained after depth study of specific 

social units in the research. To refer to a work as a case study might mean (a) that 

its method is qualitative, small-N (Yin 1994); (b) that the research is ethnographic, 

clinical, participant-observation, or otherwise “in the field” (Yin 1994); (c) that 

the research is characterized by process-tracing (George & Bennett 2004); (d) that 

the research investigates the properties of a single case (Campbell & Stanley 

1963, 7; Eckstein [1975] 1992), or  Gerring (2004) propose to define the case 

study as an intensive study of a single unit for the purpose of understanding a 

larger class of (similar) units.  
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C. Collecting Data Methods 

 

Qualitative data tend to be collected in close proximity to the specific 

situation such as via direct observation or interview, with the influence of the 

local context being taken into account and not being discarded (Miles & 

Huberman, 1994). Yin (2003) recommended six types of information: documents, 

archival records, interviews, direct observations, participant observations, and 

physical artifacts. In this case, researcher is more active to interact with 

respondents and find some clues through documents. Some of the important 

methods in data collection are: in-depth interviews, observation participate, 

documents review and focus group discussions. In-depth interviews is the process 

of obtaining information for research purposes by face to face questioning by the 

interviewer or the interviewee's informant, with or without a guide interview, 

where the interviewer and the informant involved in the social life a relatively 

long time. Participant observation is a data collection method used to collect 

research data through observation and sensing where the observer or researcher 

actually engaged in everyday respondents. Some of the information obtained from 

the observations is the space (place), actor, activity, object, action, event or 

occurrence, timing, and feelings. Document Review is data collection method used 

to collect research data through autobiographies, personal letters, books and 

diaries, memorial, clippings, public or private documents, the data on the server 

and flash, the data stored on the website, reports, artifacts, photographs and others. 

Focus group discussions are data collection techniques are generally performed 
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on a qualitative study in order to find the meaning of a theme according to the 

understanding of a group. 

 

Lincoln and Guba (1985) discussed the importance of triangulation, 

which is a means of improving the rigor of the analysis by assessing the integrity 

of the inferences that one draws from more than one vantage point. Typically, 

triangulation involves the use of multiple data sources, multiple researchers, 

multiple theoretical perspectives, and/or multiple methods (Denzin, 1989; 

Schwandt, 2001). In particular, triangulation is viewed as involving the use of 

multiple data collection tools (Denzin, 1989; Oliver-Hoyo & Allen, 2006; 

Tuckett, 2005). By using multiple data sources, multiple researchers, multiple 

theoretical perspectives, and/or multiple methods, the risk of bias and limitation in 

the research are reduced. 

 

D. Research Process 

 

Based on O’ Donnell and Cummins (1999), this research is explained in 

Figure 4.1. It is important for the researcher to understand the problem happened 

in society. Departed from the researcher understanding, data collection and 

literature review was held. The combination of understanding and literature 

review led to the key of research issue which is analyzed by the researcher. In this 

research, Indonesia willingness for taking over its airspace from Singapore 

becomes the issue. Conceptual model related to service quality and service 

management was outlined. The research is using variety tools to get all 
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information. The framework continued by field work and concurrent data analysis 

were managed and implemented according to the procedure. After continuous 

review of concept and analysis, a descriptive model rises as final report. 

Descriptive model ended with conclusion and suggestion, because the outcome of 

descriptive model is in-depth understanding of phenomenon. 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: O’ Donnell & Cummins (1999, p.84) 
Figure 4.1 A qualitative Research Process 
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CHAPTER V 

ANALYSIS AND DISCUSSION 

 

In this section, the author tried to explain the service quality of ATS in 

Indonesia especially in Jakarta FIR. In order to take over Sector A, B, and C from 

Singapore, it is important to acknowledge the service quality of Indonesia ATS. 

Service quality is based on Service Dominant Logic (S-D Logic) perspective. S-D 

logic emphasizes the importance of operant resources which is consist of action 

by service provider involving personnel competency more than operand resources 

which only give benefit for the company and involving natural resources, specific 

goods, or money  (Vargo & Lusch  2004; cited in Vargo & Akaka 2009). 

Knowledge and skill of ATS personnel can be considered as operant resources, 

moreover, ATS System namely DVOR/DME, NDB, Radar and ADS-B can be 

considered as operand resources. Services delivered to customer, in this case, 

ATC Unit and Aeronautical Information Services (AIS) Unit which is delivering 

service to pilot will create value to pilots. To create value for pilots, it needs value 

co-creation between ATC Unit and pilots. Vargo et al. (2008) explained that value 

is always determined by customers and co-created by combination of integrated 

activities and interaction between employees, customers, decision makers, 

government, company, and others giving exchange value. For example, ATC give 

instruction to the pilot, then the pilot would either follow the instructions or 

requesting another advice (this usually happened due to unfavorable situations).   
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A. Service Quality in Indonesia ATS 

 

In measuring service quality in ATS, there are a lot of aspects should be 

considered. Parasuraman et al. (1988) has developed SERVQUAL scale for 

measuring consumer’s perception of service quality. Customer’s perception would 

lead to satisfaction or dissatisfaction. Oliver (1981) explained that “Satisfaction is 

a summary psychological state resulting when the emotions surrounding 

disconfirmed expectations is coupled with the customer’s prior feeling about the 

consumption experience” (p.27). The author was not using SERVQUAL scale to 

determine customer perception and expectation, but deep explanation about 10 

(ten) criteria in evaluating service quality written by Parasuraman et al. (1985) are 

elaborated in accordance with ATS. Table 5.1 describes 10 (ten) criteria of 

Service Quality of ATS based on Parasuraman et al. research. 

 

Reliability is a performance of a service measured from consistency and 

dependability of a system. During his/her flight, pilots received various services 

and instructions given by ATC either directly or indirectly. Pilot assessed the 

service quality of reliability performance delivered by ATC. The reliability of 

ATS can be concluded as ATC service performance at designated time, ATC 

accuracy in giving instruction to pilot, aircraft sequencing given by ATC, 

coordination with adjacent ATS Unit conducted by ATC, information by Briefing 

Office and accuracy of meteorological information. 
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No Determinant of Service Quality Examples 

1. Reliability - Performing ATC Service at designated time. 

- ATC accuracy in giving instruction to pilot. 

- Aircraft sequencing given by ATC 

- Coordination with adjacent ATS Unit 

- Information provided by Briefing Office 

- Accuracy of meteorological information. 

2. Responsiveness - Informing other necessary information related to air traffic condition  

- Assist an aircraft in emergency/unusual situation quickly 

- ATC maintain listening watch for the aircraft movement. 

- Awareness of potential collision between aircraft. 

- ATC readiness when radar control failure  

- ATC readiness when communication is fail with pilot 

- Quick reply for pilot calling 

3. Competence - Knowledge and skill to implement Standard Operation Procedure. 

- Knowledge and skill to implement radiotelephony between pilot and ATC. 

- Performing ICAO English Proficiency  

- Validity of ATC license and rating 

4. Access - Accessibility of radio communication frequency. 

- Connectivity between aircraft devices and navigation aids signal  

- Waiting time to receive ATC service. 

-  Convenient in peak hour of air traffic services operation. 

- Operating hours convenient to all flight operations. 

5. Courtesy - Intonation and dialects in communication with pilots 

- Response for pilot requests or pilot complaint. 

6. Communication - Communication if pilots need assistance in their flight 

- Communication if pilot under emergency situation 

- Assuring the pilot that the problem will be handled followed with the 

procedures. 

7. Credibility - ATC Service reputation. 

- Characteristics ATC Service 

8. Security - Feeling safe when flying under ATC service area 

- The information and advice giving confidence for pilots  

- ATC assures giving priority of service if the aircraft under emergency situation. 

9. Understanding/knowing the customer  - Recognizing pilot’s requests in their flight. 

- Recognizing pilot’s needs if they need assistance. 

- Recognizing pilot’s complaint. 

10. Tangible - Accuracy of Navigational Aids (DVOR/DME, NDB, etc). 

- Quality of VHF/HF radio along the two-way-communication. 

- Accuracy of Indonesia Aeronautical Information Publication (AIP) 

- Amount of ATC Personnel  

- Quality of Radar service 

 Source : Author’s research 

Table 5.1  Ten Criteria of Service Quality of ATS  
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ATC accuracy in giving instruction and sequencing is very important to 

the pilot, because separation between aircraft during flight is set to avoid collision. 

Other items, i.e. coordination with adjacent ATS unit, information by Briefing 

Office and meteorological is for maintaining air traffic flow and safety. Figure 5.1 

portrays the Breakdown of Coordination (BOC), Breakdown of Separation (BOS), 

incident, and accident in Indonesia aviation. 

 

 

 

 

 

Responsiveness is willingness or readiness of ATS personnel conducting 

service either under standard condition or uncertainty situation. Under standard 

condition, ATC informs other necessary information related to air traffic or 

weather information on the flight route. The information should be given to the 

pilot with or without pilot’s requests. Other responsiveness which should be done 

by ATC is quick reply for pilot calling. ATC maintains listening watch for the 
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Figure 5.1 BOC,BOS, Incident, and Accident in Indonesia Aviation 
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aircraft movement, and awareness of potential collision between aircraft. In 

handling uncertainty situation, ATC should have responsiveness in assisting an 

aircraft in emergency/unusual situation quickly, readiness when radar control 

failure, and readiness when communication is fail with pilot. Although regulations 

and procedures related to uncertainty situations have been established, the 

readiness of ATC must be considered in providing good service.  

 

Competence is skill and knowledge to perform service. To be an ATC, 

special knowledge and skill is needed to perform ATS. After graduated from ATC 

training, the ATC implements their knowledge combined with Standard Operating 

Procedure (SOP) prevailed on each ATS Unit. SOP provide guidance for handling 

aircraft adjusted to the characteristic of the airport, moreover, it is also a guidance 

for handling uncertainty or emergency situation. Others competence are 

knowledge and skill to implement radiotelephony between pilot and ATC, and 

performing ICAO English Proficiency. ATC should have steady communication 

in delivering instruction through radio frequency and all communication 

procedures according to radiotelephony document must be clearly spoken.  ATC 

should have capability to speak such language or languages without accent or 

impediment which would adversely affect radio communication. ATC used 

English language outlined in ICAO radiotelephony document and communication 

procedure, hence ATC has to perform his/her ability to communicate well in order 

to assist the pilot. ATC must hold a valid ATC license and rating. Indonesia 

regulation Staff Instruction (SI) 69-01 (2009, Chapter II) mention that requirement 

of ICAO English Proficiency minimal level 4 for an ATC. Furthermore, Doc. 
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ICAO Annex 1 (2010) and Staff Instruction (SI) 69-01 (2009) determined the 

requirement of ATC License.  ATC license is validated by DGCA and renewed 

every two years. ATC rating is validated and given by ATS Unit authority based 

on each ATC skills. For validation of ATC license, an ATC Officer has to pass 

medical, knowledge and skill examination.  

 

Access is the ease of contact and approachability in service system. 

During his/her flight, pilot expects good accessibility of radio communication 

frequency with ATC to get information and instructions. Excellent 

communication is happened if there were no barriers.  Connectivity between 

aircraft devices and navigation aids signal also important for pilot to adjust the 

aircraft position correctly and reduce errors on flight navigation data accuracy.  

Air traffic condition is varied over times, sometimes there are high density of air 

traffic and sometimes low density of air traffic. In high density of air traffic, 

waiting time to receive ATC service and convenient in peak hour of ATS 

operation can be used to measure the service quality. Last item of access is 

operating hours convenient to flight operations. Operating hours of ATS also vary 

in every ATS Units and airport. It is usually depend on navigation facilities and 

personnel capabilities. 

 

Courtesy involve respect and politeness of personnel in giving service to 

the customer. Courtesy also consist of friendliness of personnel, as result, the 

customer would feel comfortable and confident when interaction conducted. 

Service encounter between ATC and pilot only conducted by voices and radio 
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communication, so that, the courtesy value based on voice intonation and dialects 

in communication with pilots. Pilot feels comfortable and confident if the ATC 

give clear instruction, steady voice and tone, and there is no doubt in giving 

instruction. During his/flight, sometimes pilots were requesting assistance or 

request different maneuver caused by uncertainty situation, e.g. avoiding bad 

weather. Response to the pilot requests or pilot complaint is measured in that 

situation. 

 

Communication is keeping customer informed either they request or not. 

This item needs special skill to implement, especially when the service personnel 

meets different person with different characteristics. When pilot requested 

important things, the ATC should provide clear communication and giving 

assistant with simply speaking which is understand by pilots. Beside 

communication if pilots need assistance in their flight, the ATC also should 

provide clear communication if pilot under emergency situation and assuring the 

pilot that the problem is handled followed with the procedures. Emergency 

situation is a situation which pilot and ATC experience stress because safety is at 

stake. In this case, ATC is expected to remain calm and providing communication 

to help pilots. 

 

Credibility is trustworthiness and remaining interest in customer to have 

service all the time.  This item includes ATS reputation in giving service to pilots, 

and it also special characteristics of ATS. Pilot experiences lead to valuation of 
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given ATS. More excellent the service, the trustworthiness and reputation of ATS 

is increasing. 

 

Security is feeling free from danger and no doubt for the given service.  

In this item, considered aspect is feeling safe when flying under ATC service area. 

Pilot expected no collision between aircraft and no “near miss” between aircraft 

during his/her flight because pilots is responsible for the safety of flight crew and 

passengers. The safety of flight is depending on the information and advice by 

ATC which is giving confidence for pilots. All information and advice conducted 

by ATC should consider safety for the flight and free from danger. Furthermore, 

in emergency situation, ATC must assure giving priority of service and distancing 

from higher level of danger.  

 

Understanding/knowing the customer is involving making effort 

understanding the customer really needs. When the pilot requesting assistant 

during his/her flight, the ATC should really recognize what is the pilot needs. For 

example if there is passenger on board experienced sudden illness, the pilot would 

contact ATC and request assistant and coordination with the nearest hospital to 

assist the passenger after landing. ATC also need to understand other necessary 

request from pilot. When pilot requests avoiding bad weather, because pilot 

assumed that bad weather is danger for flight, then the ATC should give 

permission for the pilot doing different aircraft maneuver. The last aspect is ATS 

recognizing pilot’s complaint. When pilot complaint if the navigation aids is 

unserviceable, or hazardous identification, i.e. movement of flocks of birds in 
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certain area which endangered the flight, the ATS Unit should report it to the 

higher management to solve the problem. 

 

Tangible is a physical facility used to carry out the service. There are 

many facilities in ATS service. In order to provide ATS, the quality of service 

could be seen in accuracy of Navigational Aids (DVOR/DME, NDB, etc), quality 

of VHF/HF radio along the two-way-communication, accuracy of Indonesia AIP, 

Amount of ATC personnel, and the quality of Radar service. Navigation Aids is 

used by pilot and ATC to measure the distance and position of aircraft. VHF/HF 

radio is used by ATC to conduct communication and giving instruction for pilots. 

Radar also used by ATC to monitor the position, speed, and height of the aircraft. 

With radar, separation between aircraft is adjusted to avoid collision. AIP contains 

airport data, airport facilities, ATS route and navigation aids and all necessary 

information related to aviation, so it is important for pilots and ATC. ATC 

Personnel is the other important aspect, because lack of personnel can lead to 

stress and fatigue in controlling aircraft. According to Advisory Circular (AC) 69-

01 (2009, Chapter V) about working condition, maximum time on duty for ATC 

shall not exceed 7 (seven) hours 30 (thirty) minutes. Furthermore, ADC should 

have one set crew at least consist of one controller, one assistant, and one 

supervisor. Approach Control Unit (APP) and Area Control Centre (ACC) should 

have one set crew at least consist of one controller, one assistant, one flight data 

operation and one supervisor. Based on that regulation, all ATC personnel in 

Indonesia is still inadequate. 
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1.   Interview with Pilots  

 

To obtain the result based on ten items above, the author has conducted 

in-depth interview with five pilots who often doing flight in Jakarta FIR and 

Singapore FIR. Respondents consist of pilots with 10 (ten) years flight 

experience, 12 (twelve) years flight experience, 8 (eight) years flight experience, 7 

(seven) years flight experience, and 9 (nine) years flight experience. Questions 

related to Indonesia ATS were delivered to the pilots at different time and places. 

They gave clear explanation about ATS in Indonesia and comparing with ATS 

given by Singapore. The result was interesting, because they were telling all of 

their opinions when they conducted flight in Indonesia FIR, especially in Jakarta 

FIR as adjacent with Singapore FIR. From 10 (ten) determinant of service quality, 

40 (forty) items are described in the form of in-depth questions addressed to the 

pilots. Pilot perceiving service (PS) and expectation service (ES) of Indonesia 

ATS performance is shown in Table 5.2.  

 

According to Parasuraman et al. (1985) when perceived service lower 

than expected service (ES > PS) perceived quality is less than satisfactory and will 

tend toward totally unacceptable quality; When ES=PS perceived quality is 

satisfactory; When ES < PS  perceived quality is more than satisfactory and will 

tend toward ideal quality. From 40 (forty) items, only 8 (eight) items stated that 

pilot perceiving is equal with pilot expectation; and 32 (thirty-two) items stated 

that pilot perceived services is lower than pilot expectation. Over all, pilots seem 

have lower perceived service than expected service. 
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No Determinant of Service Quality Examples ES>PS ES=PS ES<PS 

1. Reliability Performing ATC Service at designated time.  X  

ATC accuracy in giving instruction to pilot. X   

Aircraft sequencing given by ATC X   

Coordination with adjacent ATS Unit X   

Information provided by Briefing Office  X  

Accuracy of meteorological information. X   

2. Responsiveness Informing other necessary information related to air traffic condition  X   

Assist an aircraft in emergency/unusual situation quickly X   

ATC maintain listening watch for the aircraft movement. X   

Awareness of potential collision between aircraft. X   

ATC readiness when radar control failure  X   

ATC readiness when communication is fail with pilot X   

Quick reply for pilot calling  X  

3. Competence Knowledge and skill to implement Standard Operation Procedure. X   

Knowledge and skill to implement radiotelephony between pilot and ATC. X   

Performing ICAO English Proficiency  X   

Validity of ATC license and rating  X  

4. Access Accessibility of radio communication frequency.  X  

Connectivity between aircraft devices and navigation aids signal  X   

Waiting time to receive ATC service.  X  

Convenient in peak hour of air traffic services operation. X   

Operating hours convenient to all flight operations.  X  

5. Courtesy Intonation and dialects in communication with pilots X   

Response for pilot requests or pilot complaint. X   

6. Communication Communication if pilots need assistance in their flight X   

Communication if pilot under emergency situation X   

Assuring the pilot that the problem will be handled followed with the procedures. X   

7. Credibility ATC Service reputation. X   

Characteristics ATC Service X   

8. Security Feeling safe when flying under ATC service area X   

The information and advice giving confidence for pilots  X   

ATC assures giving priority of service if the aircraft under emergency situation.  X  

9. Understanding/knowing the 

customer  

Recognizing pilot’s requests in their flight. X   

Recognizing pilot’s needs if they need assistance. X   

Recognizing pilot’s complaint. X   

10. Tangible Accuracy of Navigational Aids (DVOR/DME, NDB, etc). X   

Quality of VHF/HF radio along the two-way-communication. X   

Accuracy of Indonesia Aeronautical Information Publication (AIP) X   

Amount of ATC Personnel  X   

Quality of Radar service X   

 

 

Source : Author’s research 

Table 5.2 Result of Expected and Perceived Service Based on Interview  
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During interview with pilots, there were a lot of information related to 

those forty items in relation with ATS Indonesia performance compare with ATS 

Singapore performance. Most of the pilots highlighted some items as follow: ATC 

accuracy in giving instruction to pilot, aircraft sequencing given by ATC, 

coordination with adjacent ATS Unit, ATC maintaining listening watch for the 

aircraft movement, ATC readiness when radar control failure, intonation and 

dialects in communication with pilots, knowledge and skill to implement 

radiotelephony between pilot and ATC, feeling safe when flying under ATC 

service area. Pilots argued that ATC Singapore has good service in traffic flow 

management and communication. ATC Singapore performed high quality i.e. 

giving complete clearance including initial transfer and transition arrival, 

suggesting pilot to cross over certain point in certain time to reduce vector or 

holding, informing the expected approach time after holding within radar control, 

giving number of sequence for landing and informing distance from touchdown, 

informing the latest meteorological condition in Approach Control Unit (APP) 

and not only by ATIS (Automatic Terminal Information Service), performing 

good coordination between ATS Unit to create excellent air traffic flow, giving 

good instruction to avoid bad weather and always maintaining watch the 

movement of the aircraft while avoiding bad weather, having capability to speak 

such language or languages without accent or impediment which would adversely 

affect radio communication, performing good ICAO English Proficiency, and 

always calm and steady when their Radar Control is fail or when communication 

between pilot and ATC is failure.  Pilot assume that Indonesia can do the same 
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thing, if there is a change with the system and the performance. The change is to 

create better service in order generating safety in aviation. 

 

2.  Determining total ATS Quality 

 

Gronroos (2007) divided the quality dimensions into a technical or 

outcome dimension and a functional or process-related dimension. In relation with 

ATS, technical dimension is what the pilot is left with, when the service 

production service and its pilot-ATC interaction are over. Pilot obtained technical 

dimensions from ATC clearance, information provided by AIS Unit, weather 

information, traffic information, bearing and azimuth from navigation aids, 

aircraft sequencing when take-off or landing, convenient in peak hour of ATS 

operation, operating hours convenient to all flight operations, and AIP. Functional 

dimension is how the pilot receives the service and how the pilot experiences the 

simultaneous production and several consumption processes. The functional 

dimensions obtained by pilot i.e. assistance an aircraft in emergency/unusual 

situation quickly, ATC maintaining listening watch for the aircraft movement and 

awareness of potential collision between aircraft, ATC readiness when radar 

control failure or communication is fail with pilot, quick reply for pilot calling, 

accessibility of radio communication frequency, connectivity between aircraft 

devices and navigation aids signal, waiting time to receive ATC service, 

communication if pilots need assistance in their flight or if pilot under emergency 

situation, assurance for the pilot that all problems will be handled followed with 

the procedures, and response for pilot requests or pilot complaint. 
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ATS image is formed from good ATS technical quality and ATS 

Functional quality (see Figure 5.2). Some people assumed ATS technical quality 

is the paramount in determining the total ATS quality. The fact, technical quality 

just only the result of service, moreover, the moment of truth or interaction 

between ATS Unit and Pilot is also important in determining total ATS Quality.  

The interaction between ATS Unit with pilot is considered as ATS functional 

quality. Combination between ATS technical quality and ATS functional quality 

will build the ATS image. The image that has been built giving contributions in 

pilot perceived service quality and creating total service quality, hence, pilot 

perceiving and expectation remain influential. However, pilot expectation depends 

on Word of Mouth (W.O.M) between all pilots, personal needs and past 

Source : Author’s research 

Figure 5.2  ATS Perceived Service Quality 

Figure 5.2 ATS Perceived service quality 
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experience during its flight through FIR Jakarta and FIR Singapore. Pilot 

perceiving and expectation of Indonesia ATS is described in Table 5.2 (page 68).   

 

B. Safety Culture in Indonesia ATS 

 

Social and organizational scientists, by contrast, have studied culture 

from perspectives that emphasize quality of life, organizational effectiveness, and 

safety performance (Hofstede, 1984; Helmreich & Merritt, 1998; Taylor and 

Patankar, 1999). To improve service quality, it takes effort to establish safety 

performance in an organization, e.g. improving safety culture among ATS 

personnel.  Notion of safety in aviation has been elaborated in ICAO Doc. 9859 

(2009) which mandates each state shall provide State Safety Program (SSP). 

Indonesian Law No. 1 (2009) Article 308 stated that in order to guarantee national 

aviation safety, the Minister of Transportation should stipulate a SSP in Indonesia. 

In order to fulfill the state safety program, by Regulation of Ministry of 

Transportation No. KM 8 year 2010, SSP has been established to enhance the 

safety, quality of service, and safety culture in Indonesia aviation. As in Patankar 

and Sabin (2010) explanation, the four parts of safety culture of Indonesia ATS 

should be presented in the form of a pyramid (see Figure 3.5, page 46). The four 

of safety culture are: 

 

Safety Values is enduring value in high-consequence industries in ATS. 

This means that safety issues must be promoted and integrated in the aviation 

organization. Indonesia Minister of Transportation has promoted statement “Road 
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Map to Zero Accident for Transportation”. Furthermore, Indonesia ANSP as 

trusted ATS organization in Indonesia has vision becoming trusted partner which 

always trying hard to create the best service for all stakeholders and create a high 

level of confidence of ATS within all resources.  

 

Safety leadership strategies are explanation about organizational mission, 

policies, procedures, reward and penalty systems, leadership practices and 

coordination. This item including aviation safety rules and regulation, aviation 

safety targets, aviation safety reporting system, ATS safety data analysis and 

exchange safety, aviation accident and incident investigation, aviation safety 

promotion, ATS safety oversight, and law enforcement. All of the rules are 

contained in Indonesia SSP, and other document related to safety in ATS 

published by Indonesia DGCA. Indonesia ANSP also has mission providing 

safety, comfortable and environmentally friendly of ATS, fulfilling expectations 

of capital owners and the regulator, and improving the ATS quality, ATS 

performance and personnel career. 

 

Safety Climate is safety attitudes of ATS employee perceptions, and 

reactions about safety policies, procedures, practices, and leadership. Attitudinal 

measurement assessing ATS personnel and group perceptions in the ATS 

organization is portraying overall safety. Indonesia should do the measurement of 

perception and reaction about the regulation and practices by using safety climate 

survey questionnaires, for example using questionnaire from Flin et al. (2000): 

Management, Safety System, Risk, Work Pressure, and Competence. 
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Safety Performance is the collective outcome of observable safety 

behaviors, i. e. successful error recoveries, systemic safety improvements and 

uncontained errors resulting in incidents or accidents in ATS. This item is final 

result in the pyramid including efforts and total performance of Indonesia ATS. It 

is measured from pilot complaints, accident or incident, continuous ATS 

performance status report, and other error report. In Indonesia, National 

Transportation Safety Board (NTSB) in cooperation with Indonesia DGCA is 

responsible for conducting investigation on aviation accident. DGCA is 

responsible for conducting investigation on ATS incident or ATS serious incident. 

DGCA also has right to conduct Safety Oversight Audit for the ATS operators. 

Operator or delegated ATS Unit is responsible for implementing rules and doing 

improvements according to the direction and suggestion from DGCA and NTSB 

to reduce accidents or incidents. 

 

In relation with safety culture pyramid, Indonesia has fulfilled the safety 

value, safety leadership strategies, and safety performance, but the safety climate 

measurement has not been conducted. All items included in the safety culture 

pyramid shall go hand in hand and in balance. When accident or incident occurs, 

blame culture should be eliminated, and reporting culture should be developed 

striving toward to a “Just Culture” (Reason, 1997). Just Culture ensures all 

responsible professionals, i.e. pilots or ATC are expected to perform to certain 

basic professional and practical standards (Patankar & Sabin, 2010). 
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C. Human Factor in Indonesia ATS 

 

Service delivery is influenced by human decisions and performance. 

Human factor is also used to enhance human values such as safety, satisfaction, 

and quality of life (Sanders & McCormick, 1993). Due to this high amount of 

human involvement, the exposure to human error is very large (Rosander, 1985). 

ATS is a service involving professional personnel working in ATS Unit. In 

providing ATS to the pilot, ATS Unit is placed on specific workplace with special 

equipment. PEAR concept has explained the component related to human factor, 

namely People who do the job, Environment in which they work, Actions they 

perform, and Resources necessary to complete the job. According to Drury (2000) 

human factor attempts to optimize the human and technical aspects of a system 

jointly. 

 

An ATC needs to perform maximal service for the pilot who is flying in 

Indonesia FIR, especially in Jakarta FIR adjacent to Sector A, B, and C. Jakarta 

FIR is under control Jakarta ATC Service centered in Soekarno-Hatta Airport – 

Jakarta. Jakarta ATC Services divided into 7 (seven) Upper Control Area (UTA), 

2 (two) Control Area (CTA), 2 (two) Terminal Control Area (TMA), 2 (two) 

Control Zone (CTR), and 1 (one) Aerodrome Control Tower (ADC). Under 

Sector A, B, and C there are five airports which has ATS. Refer to Advisory 

Circular (AC) 69-01 (2009) the amount of ATC Personnel in Jakarta and five 

airports under Sector A, B, and C still less than minimal. Lack of personnel can 

cause fatigue and stress because the workload of ATS personnel remain heavy.  
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Environment is physical work place and organizational workplace which 

is different in every ATS Unit. Radar Control room in Jakarta ATC Unit is 

isolated area and the temperature in radar control room was cold adjusted for 

equipment heat. Radar control room has security keys to enter, and unauthorized 

persons is banned for entering. The workplace in ATS Unit in five airports under 

Sector A, B, and C is also restricted. Related to organizational workplace, all ATC 

are equal in control room and they coordinate with each other to provide ATS. 

 

Action is step to perform task and personnel requirement. All ATC in 

Indonesia has valid license and ratings. Procedure in giving ATS from the 

beginning providing service, conducting service, transfer of control, until closing 

of control has been implemented according to SOP. But, almost ATC in Indonesia 

has lack of refreshing course, especially related to emergency procedure. It is 

important to perform necessary action if emergency situation occurred. 

 

Resources consist of tangible resource and intangible resource. In 

accordance with ATC Unit, tangible resources are including radar system, radar 

monitor, console desk, radio communication devices, computer, flight progress 

strip and strip holder, and other necessary equipment related to ATS.  Intangible 

resources are including ATC with radar control rating or other rating adjusted to 

the ATS Unit needs and time allocation for ATS Unit to perform the service. 

Since 1993, ATC System in Jakarta has been using Jakarta Automated Air Traffic 

Systems (JAATS), but in 2013, ATC System in Jakarta was changed into 

Emergency Jakarta Automated Air Traffic Systems (E-JAATS). ATC Unit in 
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Jakarta used E-JAATS because JAATS has old system and it was hard to obtain 

the spare parts, moreover, the development of JAATS II in Batujaya – Tangerang 

is on progress. Based on assessment conducted by DGCA on February – March 

2013, console desk in E-JAATS didn’t fulfill the standard, i.e. console desk was 

too small for ATC and setting of radar monitor and mouse should be set properly. 

Data and system in E-JAATS including radar data and display, ATS hand-over 

system, warning alert, and other system still rudimentary. This system error can 

lead to latent failure and hazard.  

 

Indonesia DGCA has been conducting several safety oversight audits on 

“PEAR” item in all Indonesia ATS. Although some findings obtained, 

improvements to the Indonesia ATS continually made.  

 

D. Service Management in Indonesia ATS 

 

Edvardsson et al. (1994) explained that the total quality management 

stands for a holistic view of quality improvement, where all commitment and 

understanding of top management are an important aspect for achieving success. 

The management has important role to manage the operation of service. In term of 

Indonesia ATS, Indonesia ANSP has responsibility to manage the responsibilities 

of its personnel, meeting the needs of customer, focusing on prevention rather 

than inspection, fulfill the quality in all process, developing new innovation, and 

benchmarking.  
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Six principles of service management should be established in order to 

maintain the stability of quality. As trusted organization, Indonesia ANSP has to 

focus on these six principles, namely the profit equation and business logic which 

means the service must prioritizing customer perceived quality. Based on Table 

5.2, pilot perceiving and expectation from ATS performance can be used to 

generate strategic plan and develop better quality of service. It is important to 

manage the relationship between ATS and pilot perceiving in order to develop 

external efficiency.  Combined with internal efficiency which consists of 

profitable function for ATS operation, external efficiency will establish solid 

competitive advantage for ATS operation in Indonesia. Decision making authority 

is the second part of service management. Local manager in ATS unit responsible 

for his/her subordinates and they have to make decisions to ensure the safety in 

ATS. The subordinates are the ATC Officers or Briefing Office Officers which 

has empowerment to conduct ATS based on their skills and competences. The 

ATC or Briefing Office Officers has responsibility to maintain safety and 

efficiency in ATS and they have licenses which has been issued and validated by 

Indonesia DGCA. In service encounter between pilot and ATC, the ATC has their 

own decision making to control the aircraft based on standard and 

recommendation practices from ICAO and Indonesia Aviation DGCA. Indonesia 

ANSP has decision making and responsibility to maintain excellent performance 

of its ATS Unit. DGCA as regulator make regulation related to safety in aviation, 

furthermore, that regulation must be obeyed by Indonesia ANSP and ATS Unit.  
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Third part of service management is organizational focus. Flexible 

organizational solutions which shifts the focus away from structure and control 

procedure, i.e. mobilization of resources (management and staff) provide more 

efficiency and much flatter than traditional organization. It doesn’t mean that 

there is no structure or vertical line in the organization management, but it is more 

related with how to manage the service with flexible ways and reduce 

centralization tendency.  Until this moment, ATS Unit recruitment is divided into 

recruitment procedure from PT. (Persero) Angkasa Pura I, PT (Persero) Angkasa 

Pura II, and Ministry of Transportation. Since Indonesia ANSP established in 

2013, transition recruitment of human resources is being planned and developed 

from PT. (Persero) Angkasa Pura I, PT (Persero) Angkasa Pura II, and Ministry of 

Transportation given to Indonesia ANSP. PT (Persero) Angkasa Pura I, PT 

(Persero) Angkasa Pura II, and Ministry of Transportation has too many 

responsibilities related to aviation and other transportation mode in general, 

hence, Indonesia ANSP will manage all needs of Indonesia ATS. Fourth part of 

service management is supervisory control. Although the nature of service is not 

standardized and should meet the special needs of customer, ATS still needs to 

use traditional supervisory system which related to monitor how the organization 

performing ATS related to standards. The supervisory is performed by DGCA, or 

internal supervisory from internal ATS Unit. ATC Services is complex service, 

because service encounter between pilots and ATC is based on standard of 

communication, standard control technique, standard transfer of responsibility, 

and SOP. As result, standard supervisory control is needed in ATS. 
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Fifth part of service management is reward system. Service management 

should give reward for ATS Unit which has excellent service. Indonesia ANSP 

should measure the service quality at some levels. For example, if ATC Unit is 

performing good services to the pilot, then, the ATC Unit should be given reward 

by Indonesia ANSP. The reward system will instill the internal issue on 

workspace. Sixth part of service management is measurement focus.  In ATS, the 

measurement should be expanded from the fulfillment of standards and practices 

conducted by ATS unit into fulfillment of customer perceived service quality.  

 

Besides six principles of service management, Indonesia ANSP or 

internal ATS management should establish service quality planning process which 

is including clear concept and vision in ATS, the path/strategy to improve ATS, 

ATS Assessment, the current situation of ATS performance, rate of ATS 

improvement, strategic ATS plans, ATS measurement, evaluation and 

improvements to maintain highest level of competitiveness. These all plans and 

strategies need total integration from all ATS unit including from the managers.  

 

E. Strategies and Plans for Taking Over Sector A, B, and C from Singapore. 

 

In order to taking over Sector A, B, and C, Indonesia should measure the 

service quality of ATS. Based on pilot interview about perceiving and expectation 

of Indonesia ATS (see in Table 5.2), service quality of Indonesia ATS is less than 

satisfactory. First, Indonesia shall improve its ATS service quality. All weak items 

shall be managed by training or refreshing course for the personnel. Then, 

Indonesia shall establish safety culture for all ATS Unit. Some of the ATS 
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personnel in Indonesia have conducted Safety Management System (SMS) 

training and workshop, yet, SMS training should be given to all ATS Personnel in 

Indonesia to generate safety culture. Assessment in ATS human factor is 

important to implement. By knowing the symptom in ATS human factor, 

Indonesia will understand all of the weaknesses and trying to improve it. Next 

strategies is implementing six principles of service management to ATS 

organization and establishing service quality planning process. After that, 

Indonesia shall arrange agreement with Singapore and Malaysia. Indonesia 

DGCA already has plans related to agreement with Singapore which explained as 

follow: 

1.  Reviewing the LOA of airspace management above Natuna Island; 

2.  Reviewing and following up on the outer limits of Indonesia 

boundary related to Indonesia Sector B based on Peraturan 

Pemerintah Republik Indonesia No. 61 year 1998 which affecting 

the airspace limit and boundary of Tanjung Pinang Control Area and 

reviewing Peraturan Pemerintah No.38 year 2002 about “Daftar 

Koordinat Geografis Titik – Titik Garis Pangkal Kepulauan 

Indonesia”; 

3.  Increasing the airspace height limit above Aerodrome Traffic Zone 

Batam; 

4.  Realigning the airspace management in Sector A and C. 

 

Indonesia DGCA also has plans related to establish agreement with 

Malaysia as follow (continued in page 82): 
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1.  Improving the MOU draft with Malaysia related to Indonesia Law 

No. 1 year 1983 on 25 February 1983 and Indonesia Law No. 1 year 

2009; 

2. Reviewing the LOA of airspace management above Natuna Island; 

3. Preparing the alternative proposal to Malaysia related to: 

a.  Indonesia will control whole or in part of airspace in Sector C; 

b.  Indonesia offers to delegate some of airspace in Sector C for 

Malaysia civil and state aircrafts;  

c. Together Indonesia and Malaysia reviewing the Indonesia 

territory which is considered unclear in Sector B; 

d. Indonesia gives air navigation free of charge to the Malaysia 

state aircrafts. 

 

Other action plans need to be conducted by Indonesia is preparing new 

airspace sector above Natuna Island controlled by Jakarta ACC which can cover 

airspace sector A, B, and C. This additional sector must be offset with the 

additional ATS personnel and quality improvement of radar service and radio 

communication. Quality improvement of ATS and additional ATS personnel in 

Hang Nadim - Batam Airport and Raja Hj. Fisabililah – Tanjung Pinang Airport is 

needed to cover ATS over airspace Sector A, B, and C. In order to manage the 

strategic plans in this research, the author proposes time frame of job that shall be 

conducted by DGCA and ANSP from the end of year 2013 until 2024 (see Table 

5.3). 
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Table 5.3 Time Frame for Indonesia Strategic Plans  

Source : Author’s research  
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CHAPTER VI 

CONCLUSION AND RECOMMENDATION 

 

A. Conclusion 

1.  Indonesia needs to review its ATS readiness and all agreements between 

Indonesia and Malaysia. 

2.  Aspects such as service quality of ATS, safety culture in the ATS, human 

factor in ATS, and service management in Indonesia ATS became a 

contributor to assess the Indonesia readiness. 

3.  Service quality in Indonesia ATS is less than satisfactory. There are 32 

items from 40 items of expected and perceived service based interview 

with pilots stating that perceived service lower than expected service (ES 

> PS). Most of pilots highlighted the sequencing of air traffic flow and 

communication given by ATC Indonesia.  

4.  Indonesia still has lack of ATS personnel for conducting ATS in all ATS 

Unit in Indonesia.  

5.  Data and system in E-JAATS including radar data and display, ATS 

hand-over system, warning alert, and other system is still rudimentary.  

6. In ATS management aspect, the development of safety culture was not 

optimal because Indonesia only has SMS document but not all ATS 

personnel obtaining SMS training and SMS workshop. 

7.  Indonesia has safety values, but safety leadership strategy has not 

implemented well. Safety climate was not measured properly with certain 
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assessment. Safety performance as final result of a service was not 

showing excellent results.  

8.  Human factor as operant resources became critical issue in conducting 

ATS service.  

9.  Lack of personnel and inadequate working condition also became stress 

and fatigue trigger because the workload in ATS Unit was heavy 

especially for ATC Unit. Indonesia ATS needs commitment and hard 

work to compete with Singapore ATS because creating excellent ATS 

service is not only depend on the amount of equipments but also human 

factor which is including ATS unit skills, ATS environment,  regulation, 

and management.  

 

B. Recommendation 

1.  In order to create better ATS service quality in Indonesia, DGCA 

cooperating with Indonesia ANSP and ATS Unit authority need to 

conduct refreshing course for its personnel (including control technique, 

communication, or emergency procedure). 

2.  ATS Unit cooperating with DGCA and Indonesia ANSP shall improve 

SOP in all ATS Unit, updating AIP, calibrating navigation aids 

periodically, fulfill the need of ATS personnel which is still lacking, 

providing standard workspace for ATS Unit, rectifying radar system 

infirmities and its communication system. Improvement of ATS Service 

Quality is one of the supporting factors in taking over the airspace. 
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3.  In management aspect, the authorities need to conduct Safety 

Management System (SMS) training and workshop for all ATS 

personnel, establishing safety culture in the organization as explained in 

safety culture pyramid, assessing the “PEAR” concept of human factor in 

every ATS Unit, creating service quality planning process which can be 

concluded as a service quality strategies to improve ATS Service in 

Indonesia based on six principles of service management.    

4. In relation with operational ATS, DGCA cooperating with ANSP shall 

prepare new airspace sector in Jakarta FIR to cover airspace sector A, B, 

and C in the future. Furthermore, realignment of airspace and boundary 

of ATS in Hang Nadim Airport – Batam and Raja Hj. Fisabililah Airrport 

- Tanjung Pinang shall be prepared and considered to provide good ATS.  

5.  Indonesia government shall conduct another agreement and meeting with 

Singapore and Malaysia. Indonesia government could use the improving 

service quality as a foundation to taking over Sector A, B, and C from 

Singapore. Taking over Sector A, B, and C is more related with political, 

economic, and defense issues.  

6.  To improve service quality of Indonesia ATS, DGCA as a regulator need 

to take active and effective steps to make regulation related to ATS 

operation. Moreover, DGCA shall be careful in making agreements with 

Singapore and Malaysia because it relates to the territory which can 

affect many aspects for the Indonesia in the future.  
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7.  Trusted provider appointed by government, namely Indonesia ANSP or 

ATS Unit authority needs to be aware with the pilot perceiving which is 

always evolving every period along with the needs for comfort and safety 

in aviation. Good cooperation between DGCA, Indonesia ANSP and 

ATS unit based on excellent service management will create good 

service quality and supporting the government’s effort to take over 

Sector A, B, C from Singapore. 
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APPENDIX 1 

INDONESIA AIRPORT UNDER SECTOR A, B, and C 

 

a. Hang Nadim – Batam Airport (ICAO code: WIDD) 

 Airport coordinate : 01 07 07 N 104 06 50 E 

 Aerodrome administration : DGCA & BIDA 

 Address  : Jl. Hang Nadim, Batu Besar 

   Batam 29466 

 AFTN : WIDDZTZW, WIDDYOYW 

 Type of Traffic Permitted : IFR & VFR 

 ATS Operational Hours : 00.00 – 14.00 

 AIS Briefing Office Operational Hours : 00.00 – 14.00 

 ATS Reporting Office Operational Hours : 00.00 – 14.00 

 MET Briefing Office : 00.00 – 14.00 

 Associated Meteorological Office : Hang Nadim Meteorological and 

   Geophysical Office (BMG) 

 Meteorological Hour of service : 24 Hours (30 minutes interval of  

   Issuance) 

 ATS Unit : Tower 

 Airspace Designation : Batam Aerodrome Traffic  

   Zone (ATZ) 

   (01 00 18 N 103 55 30 E  

   00 55 13 N 

   104 03 35 E 01 13 05 N  

   104 20 29 E 

   01 20 00 N 104 12 24 E) 

 ATS Vertical limit : Surface to 1500 feet MSL 

 Airspace Classification  :  C 

 ATS Unit call sign : Hang Nadim Tower 

 Transition : 11,000 ft / FL 130 

 Frequency tower : 118.7 MHz, 118.3 MHz 

   (ops. Hours 00.00-14.00) 

 VOR/DME ID and frequency : BTM, 116 MHz/CH-107X 

   (ops. Hours 00.00-14.00) 

 VOR/DME Coordinate : 01 08 12.77 N 104 07 57.32 E 

 NDB ID and frequency : BM, 370 Khz 

   (ops. Hours 00.00-14.00) 

 NDB Coordinate : 01 07 16.54 N 104 06 38.07 E 

 T-DME frequency : CH-38X 

   (ops. Hours 00.00-14.00) 

 T-DME Coordinate : 01 06 32.66 N 104 06 35.58 E 

 ATIS : 126.25 MHz 

   (ops. Hours 00.00-14.00) 
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b. Raja Haji Fisabililah – Tanjung Pinang Airport (ICAO Code: WIDN) 

 

 Airport coordinate : 00 55 07 N 104 31 38 E 

 Aerodrome administration : PT (Persero) Angkasa Pura II 

 Address  : Raja Haji Fisabililah Airport 

   Jl. Adisucipto Km.12 

   Tanjung Pinang 29125 

 AFTN : WIDNZTZW, WIDNYOYW 

 Type of Traffic Permitted : IFR & VFR 

 ATS Operational Hours : 00.00 – 11.00 

 AIS Briefing Office Operational Hours : 00.00 – 11.00 

 ATS Reporting Office Operational Hours : 00.00 – 11.00 

 MET Briefing Office : 00.00 – 11.00 

 Associated Meteorological Office : Aerodrome Meteorological and 

   Geophysical Station Raja Haji 

   Fisabililah Airport 

 Meteorological Hour of service : 24 Hours (30 minutes interval of  

   Issuance) 

 ATS Unit : Tower & APP 

 Airspace Designation : Raja Haji Fisabililah ATZ 

   A circle with a radius of 10 NM  

   Centered at “TI” NDB  

   (00 54 00 N 104 32 00 E) 

   Tanjung Pinang CTR 

   (00 42 60 N 104 16 90 E 

    follow the  

   circle radius 27 NM from “BTM”  

VOR/DME (01 08 11 N 104 07 

45 E) anticlockwise until 01 09 

70 N 104 35  

   00 E 01 03 70 N 105 00 30 E 

   Thence along the circle radius 30  

   NM from “TI” NDB (00 54 00 N  

   104 32 00 E) clockwise until 

   00 24 80 N 104 37 

   00 E 00 42 60 N 104 16 90 E. 

 ATS Vertical limit : ATZ: Surface up to 1500 feet 

   CTR: 1500 ft up to 6000 ft 

   TMA: 3000 ft up to 10,000 ft 

 Airspace Classification  :  ATZ: C 

   CTR: C 

 ATS Unit call sign : ATZ: Raja Tower 

   CTR: Tanjung Pinang Approach 

 Transition : 11,000 ft / FL 130 

 Frequency tower  : 118.95 MHz  

    (ops. Hours 00.00-14.00) 
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 Frequency APP : 130.2 Mhz 

   (ops. Hours 00.00-14.00) 

   APP with radar operation 

 VOR/DME ID and frequency : TPG, 114.8 MHz/CH-95X 

   (ops. Hours 00.00-14.00) 

 VOR/DME Coordinate : 00 54 12.76 N 104 30 52.42 E 

 NDB ID and frequency : TI, 385 Khz 

   (ops. Hours 00.00-14.00) 

 NDB Coordinate : 00 55 11.02 N 104 31 34.21 E 

 Radar Coordinate : 00 55 24.93 N 104 31 49.26 E 

   (ops. Hours 00.00-14.00) 

 

 

c. Ranai – Natuna Airport (ICAO code WION) 

 

 Airport coordinate : 03 54 43 N 108 23 35 E 

 Aerodrome administration : Indonesia Air Force 

 ATS Communication facilities :- A/G: 118.1 MHz, 112.1 MHz 

    “RANAI 

   INFORMATION” for civil 122.8 

   MHz 

- SSB: 371.5 kHz. 370 kHz for 

civil  

 Radio navigation aid :- NDB “RN” 373 kHz 

   Coverage range: 150 NM 

   Coordinate: 03 54 19.51 N 

   108 23 30.96 E  

   - DVOR “NTA”  

   112.5 MHz / CH-72X 

    Coverage range: 150 NM 

   Coordinate: 03 56 52 N 108 23  

   21.20 E  

 Additional information :  Tower: 03 54 38.61 N  

   108 23 04.01 E 

   Radar:  03 57 48.85 N  

   108 24 00.05 E 

 

 

d. Sei Bati – Tanjung Balai Karimun Airport (ICAO code WIBT) 

 

 Airport coordinate : 01 03 N 103  23 E 

 Aerodrome administration : DGCA  

 Address  : Jl. Mayjen. Sutoyo Km.12  

   Tanjung Balai Karimun 29661  

   PO BOX 23TBK 

 AFTN : WIDDZTZW, WIDDYOYW 
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 Type of Traffic Permitted : VFR ops. only 

 ATS Operational Hours : 00.00 – 09.00 

 ATS Communication facilities :- A/G: 118.5 MHz, KARIMUN  

   INFORMATION”  

- SSB: 5188, 7850, 8070 kHz  

 Radio navigation aid :- NDB “TG” 410 kHz 

   Coverage range: 60 NM  

 Additional information :  Meteorological  service available 

 

 

e. Matak – Tarempa Airport (WIOM) 

 

 Airport coordinate : 03 20 56 N 106 17 46 E 

 Aerodrome administration : CHONOCOPHILIPS  

 Address  : Jl. Mayjen. Sutoyo Km.12  

   Tanjung Balai Karimun 29661  

   PO BOX 23TBK 

 AFTN : WIDDZTZW, WIDDYOYW 

 Type of Traffic Permitted : VFR ops. only 

 ATS Operational Hours : Job Hour 

 ATS Communication facilities :- VHF A/G: 128.0 MHz,  

   “Matak Info” 

   Coverage range 50 NM  

- HF A/G : 5767.5 kHz 

  “Matak Radio” 

 Coverage Range 300 NM 

 ATS Service :  AFIS 

 Radio navigation aid :- NDB “MK” 329 kHz 

   Coordinate 03 20 46 N 

   106 15 25 E 

   Coverage range: 40-60 NM  

 Additional information :  Meteorological service available 
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CHANGI AIRPORT - SINGAPORE COMMUNICATION AND 

NAVIGATION FACILITIES 
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