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Abstract

Identification of the factors which can have adeeasd negative effects on the operational perfoceman the
ATCOs across the globe is of paramount importamze Galculating their impact is essential for théesand
expeditious flow of air traffic in the skies. Thi®esearch paper suggests a conceptual model elalgotiae
standards which needs to be followed by all tydeairotraffic controllers, what are the factors wahiaffect the
working capability of an ATCOs, how to identify tmfactors, who is responsible to identify thossdies, what
remedial measures can be taken for the eradictitogg issues, who will review the performance ohtiacted
ATCOs and in the end what all options can be egerto revive the carrier of an ATCOs. The papechates
with some recommendations for future research.

Keywords. Air Traffic Control, Performance Management, Beibeal, Psychological and Physiological
Aspects of Human Behavior.

Introduction

The aviation industry, encapsulates developmengraijpns and maintenance of the aircrafts to futfie
requirements of airlines on one hand and moderitanyilon the other. All these three phases fornastibttom
threshold for the running the industry. From a inevpoint of view, the very fact becomes eviderdtth
aeronautical engineers and aero technicians arbuiman capital which is required for the developtredrthe
aircrafts. In real world this requirement is fuéi by huge companies like Boeing and airbus asdawve talk
about commercial aircrafts and the big names imtéig aircraft industry are Lockheed martin, Northup
Grumman and McDonald Douglas from USA, Sukhoi ofs§la, Saab of Sweden and Dassault of France.
Maintenance has got different types. A lot of ittvered by the manufacturer but the airlines deehltheir own
crew to work on that and provide the requited tézdirassistance.

The airlines not only employ the pilots but alsaffsfor ticketing counters, baggage handling, araintenance
crew for turnaround of the aircraft. To managedhports, normally the civil aviation authority thfe respective
country exercises the control over the airportser@fons at the airport are thus run by employinguge
number of people including positions from air ti@ffontrollers to housekeeping.

Who are air traffic controllers? What all planniisgrequired in their setup of work? How their penfance can
be gauged? How their capacity can be enhanceduaticef developed. How their performance ratingasa®
How different issues they might face can be resblaed how they can be rewarded? These are theiangest
which forms the base of this research. So encapsgléhe whole matter, we need to understand what i
performance management? Secondly, how performédraie toaffic control officers is managed?

Performance management can be defined as “It issyseematic process by which an agency involves its
employees, as individuals and members of a groap,niproving organizational effectiveness in the
accomplishment of agency mission and goals” (Ufficeoof personnel management, 2013). Another dtéfim
states that “s 'a process which contributes toetffiective management of individuals and teams ihenito
achieve high levels of organizational performamtg such, it establishes shared understanding akloat is to
be achieved and an approach to leading and dewglg@ople which will ensure that it is achievetlisl'a
strategy which relates to every activity of the amgation set in the context of its human resoyrckcies,
culture, style and communications systems. Thereaifithe strategy depends on the organizationates®d and
can vary from organization to organization (Armsgo& Baron, 2004). In both definitions, it is evidethat
there should be effective management of employedsitashould be done according to defined standards
strategy for the overall effectiveness and smogihrations regardless of the type of the organimatithe
constructs of the strategy depend upon the natodetype of organization which is generally civiligion
authority in this case.
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In general, air traffic controllers are the peopteo control aircrafts on the airports and afteiirtkekeoff from
the airport (Exforsys Inc, 2006). They do voice commication with the aircraft's to give them direxts and
maintain safe, orderly and expeditious flow of #etraffic (Exforsys Inc, 2006). They have numesa@luties to
perform one there are maintaining their watch whiatludes getting and passing the weather staistiche
pilots, do the clerical work including clerical kzswhich may include analyzing weather reports &rel
requirements, compile pilots reports and flightnpieocumentation, complete daily logs, keep messfigasthe
aircraft and review all reports for clarity and qaleteness, give necessary instruction to groundkever
handling the aircrafts experiencing emergencieadimg over and taking over the aircrafts enterrthee¢a of
responsibility and leaving their area of respotigjbirespectively and lastly, observe strict corapkie of
government and civil aviation rules and regulat{&x$orsys Inc, 2006). One can imagine that whatlexf
responsibility they have while performing all thedeties. It is of paramount importance that the teaffic
controllers should be clear about their duties mesgonsibilities at different stages of their eargpan and if a
problem arises, it should be timely identified aedtified to avoid major mishap. For this, havingeneric
conceptual model dealing with performance manageiwieair traffic controllers might help us to intage all
the links in this chain.

Problem Statement

Keeping this very fact in view and the existingedéture, the researcher plans to develop a Perfmena
Management model for Air traffic controllers acrdke globe. The structure of the model has beeiymied
keeping in view the requirements which are requitedbe fulfilled, before caring out the duties and
responsibilities associated with this job.

Significance of the study

This research is a contribution to the body of kiemge by giving a clear roadmap to develop more
sophisticated performance management models fdradfic controllers and other specialized rolesaination
industry. More refined and complex methods canrpleyed to gauge the other behavioral, psycholdgind
physiological aspects of human behavior which clay ey part in shaping up their performance. Tha c
aviation authorities across the globe can use apdbg this model in actual scenario with minor atiioents.
Thus, they can manage the performance of air ¢raffintrollers having different levels of experienskills,
knowledge and abilities.

Originality of the study

The conceptual model dealing with performance meamegnt of air traffic controllers working in aviatio
industry across the globe is never been develogeshp other researcher till date. This is a visitpg in the
body of knowledge. Thus, it can be said that tegearch work does fills the gap and is a significantribution
to the body of knowledge.

Scope of the study

This research is carried out using all those canttr which are already known. Moreover, this model
exclusively developed for those air traffic conlieas, which are on active duty regardless of tiwvellef their

proficiency. More thorough work is required to ceptualize a generic model which can cater fortadlmajor

professions in the aviation industry in general aidraffic controllers in particular. The air tfia controllers

which are either not performing active duty or thegho have been declared unfit for this professioa to any
reason have not been catered for in this model.atldition of more behavioral, physiological and gibjogical

constructs, which play an important role in shapipgthe performance of an air traffic controlleancalso be
made part of future researches.

Rationale of the study

The researcher has spent more than four yearddrptbfession as an active air traffic controlledds well
qualified to control military as well as civil atraffic within Pakistan’s airspace. During his temthe has
observed the mishandling and unjustified measalestby the authorities to rectify a behavioraygh®logical
motivational or physiological problem faced by &TCO i.e. Air traffic control officer on active dyt Those
unjustified actions not only resulted in dire camsences for the carrier of those ATCOs but alsotier
organization. This sheer negligence of the coneckmas because of non awareness to the correctrpenfce
management cycle which needs to be followed whitkling an in house performance related issue. Bitged
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of men/women i.e. ATCOs are specially trained aperate in a highly nerve-racking environment. Tkriswn
fact; calls for an altogether different performancanagement treatment when compared to other gronemdin
aviation industry. All these facts and figures ppted the researcher to develop a conceptual modehnhage
the performance of air traffic controllers acrdss globe.

Objectives of the Study

This research has been carried out with an obgdivdeveloping a comprehensive conceptual modahntan
cater the performance management needs of aiictcafhtrollers across the globe.

Literature Review

The psychological responses to change in workloaghiair traffic control related environment wereved by
an investigation which was done on eight air foatetraffic controllers who performed three sceoarbn
TRACON i.e. Terminal Radar Approach Control whishcomputer based air traffic control simulationtwo
simulated scenarios, one with varied traffic voluamsl the other with varied traffic complexity, mauliation
were done and their effect on controller’s worklogere assessed using NSA-TLX i.e. a subjectivesassent
tool using six subscales namely mental demandsigdlydemands, temporal demands, own performafffoet e
and frustration and physiological measures inclgdiEEG, eye blink, heart rate, respiration and s#Eca
Significant effects were found on controller's wimkd with the increased difficulty level related traffic
volume and complexity (Brookings, Wilson & Swair99b).

Quite compelling evidence has been found by a rekeahich was carried out in which 4,325 air tiaff
controllers and 8,435 second class airmen were ieeahfor Hypertension, Peptic Ulcer, and Diabetes:
hypertension and peptic ulcer the evidence is naidlrstrong and for diabetes it is slight but ®siiye (Cobb
& Rose, 1973)

The assessment of psycho physiological stress was @y taking saliva samples of 158 male air taffi
controllers before and after two working sessighsignificant increase in the concentration andetian rate

of salivary immunoglobulin A (slgA), as well as the concentration of salivary cortisol was record€de
increase in salivary immunoglobulin A was not ctated with actual and perceived work load whereassiase

in salivary cortisol was correlated with both warkti measures The findings showed that observed sigA
increase is due to positive emotional engagemehis Physiological response can be used as a tool to
differentiate between positive and negative stedfects or between effective and ineffective adiqbécoping

with situational demands (Zeier, Brauchlia & Jerablk1996)

The issues which critically affect the human perfance in air traffic control are discussed by Is&c
Ruitenberg (1999) in their research. Physiologyuéssinclude stress, fatigue and shift work problems
Psychology issues mention the reasons of human @rrair traffic control and how to manage it. Saci
psychology factors such as issues of communicati@hworking in teams are discussed. The issuetedeta
environment like ergonomic principles, working witlew technologies, hardware, software, developroént
documentation and procedures and a detailed nothanges which have brought a change in the dfictra
control environment is included.

When the reliable automation is done in the aiffic@ontroller's environment, it works and aidthir traffic
controller in decision making, improving his perftance and reducing the workload. Inaccurate auiomat
leads to manual decision making and increased wadklThe results of this study can help in futuesigih of
automation and procedures for future air traffioteol systems (Metzger & Parasuraman, 2005).

Automation which aids the air traffic controllesrnake decisions regarding collision avoidanceaigtlowers
their situational awareness and in case of automdtilure the time taken to detect the incomingedl is
longer. The results clearly indicated that decepecy automation lowers the performance and situationa
awareness of the air traffic controllers (Sethunaadim, 2009)

Three major mechanisms associated with automatibithwdirectly impact situational awareness. Fist i
Changes in vigilance and complacency associated mibnitoring. Second is assumption of a passive rol
instead of an active role in controlling the syst@nal third are changes in quality or form of feadkprovided

to the human operator. Due to the complex naturéhefautomated systems, the higher level of sdnati
awareness (comprehension and projection) is autcafigt challenged during ongoing system operations
(Enslay, 1996)
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A research conducted by Langan-Fox, Sankey & C&@99) linked the fast occurring changes in theraiffic
control systems and the roles and responsibildfesr traffic control officers. Human factor issuare evolving
because of these changes and reliable methodsdshewdopted to discover new human issues relattdtbse
changes. On one hand situational awareness andoadrkave been key areas which have been reseaboghed
using variety of measures but on the other trustéss and boredom are totally neglected. Theses areed
attention as they are highly vulnerable areas ddast changing air traffic control environment.

A study conducted on a sample of 20 ATCOs from Rearas conducted by Costa (1993). Recordings involved
subjective ratings (mood, physical fitness, fatigaad objective measures (heart rate, vanillyl netindacid
excretion, reaction times, critical flicker fusiomral temperature). In addition, die subjects dill@ut
guestionnaires for personality traits (extroversioreuroticis, and anxiety) and behavioral charésttes
(morningness, rigidity of sleeping habits, vigowssdo overcome drowsiness). Finding were concluditil a
positive note that all these subjective and objectheasures have positive affect on the air traffiotrollers
regardless of the workload.

A test conducted on 52 ATCOs provide the positivielence of changes in alertness on some of the NIOS
performance measures within work days and acrogs dfthe week. Changes in test performance anddmoo
ratings support the decline in self-reported skimp across the work week (Schroeder, Rosa & \1/298)

At study conducted on a sample of 205 male aifitrabntrollers was done using standardized questoe
and taking saliva sample after every investigatedkimg session. The questionnaire parameters repies
psychological stress symptoms, such as complaifitphysical discomfort, depression, negative self-
communication, work-increased anxiety, coping béraand subjective rating, and interpretation ofimas
aspects of the working situation. 10-15% of the @a@nshowed results corresponding to symptoms df kigess
related to workplace or private life. The cortisebponse also showed positive evidence regardingloaal.
Findings in this research recommended that ATC@Osiptaints regarding excess work stress should kenta
seriously (Zeier, 2007). Fatigue and Stress inTAaaffic Controllers was also verified by a studydacted on a
sample of 68 air traffic controllers by Grandje®tzka, Schaad & Gilgen (1971).

A study conducted using a sample of forty five ATSC®mulating an air traffic control task examinkd tlegree

to which reported boredom is related to monitoefficiency on a complex task and explored the garmattern

of physiological and subjective changes associatéti boredom. The results showed positive levels of
boredom, monotony, irritation, attentiveness, fatigand strain (Thackray, 1977)

The steadiness of many intricate and significastesys strongly relies on human operators, bothutiirdiuman
consistency and human ability to handle effectitbly unanticipated events. The ergonomics fieldistuof air
traffic control activities helped in the analysésommunication within teams of controllers. It shem that how
operators use instinctively the natural varietg@mmunication to successfully maintain mutual awass. This
is the key for dependable collaboration, for thieesaf worldwide system fidelity that rests on meatbens such
as error detection, recovery, and prevention (RognBlanquart, 2001)

A research clearly deliberates the factors thaeHasen found to influence the rate of occurrencaimofraffic
control operational errors, and examines the atiip between the severity of operational erno@ni en-route
environment and the traffic characteristics attime (Geoffrey, 2002).

Results of the study exposed that ATC-related a&ed&l and incidents are uncommon events. However,
whenever such accidents or incidents were repoted, usually involved one controller trying tognact with
multiple aircrafts during daylight under VFR conalits. An in depth scrutiny of the description raparsing the
Human Factors Analysis and Classification SystenkrABS) discovered that skill-based errors (attention
failures and memory lapses) were the most commah supervisory and organizational factors such as
controller training, procedures, and oversight weited in only a small fraction of the incident aadcident
reports (Pape, Wiegmann & Shappell, 2001).

Key Findings

a) Change in workload configuration causes variatisycpological responses.

b) The percentage of physiological issues i.e. hypsita, peptic, diabetes and ulcer etc. are common i
ATCOs.

c) ATCOs are exposed to excessive physiological stubde performing their duty.
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d) The Psychology issues faced by ATCOs include huewaar and its management, stress, fatigue,
depression, anxiety, Family problems, personalifgomiers, trust complacence, over reliance,
emotional stability, motivation, and perceptionedldems.

e) The social psychology issues like communicatiorgaclarticulation and linguistic ability issues,
working in teams, workload, and shift work probleans also part and parcel of ATCOs job.

f) The evidence of environment related problems whiatiude ergonomic principles i.e. equipment
setup, working with new technologies, boredom,lgigie, monotony, spatial ability, attention to deta
planning and decision making, action executionadge to be counted in.

g) Competencies issues like organizing skills, sitratl awareness, sense of duty and responsibility,
problem solving & decision making skills, preseimiat& communication skills, leadership skills &
team spirit, job knowledge and its applicationtiaiive & adaptability, attitude towards QHSE are
frequently originate in ATCOs job.

M ethodology

This is an exploratory research based solely oiongsextracted from the analysis of the curremrditure,
reports, periodicals and books related to the topistudy in order to explore the factors affectpeyformance

of Air traffic controllers across the globe. Thisnceptual model development will help resolve wrated
issues faced by the air traffic controllers in et An extensive and intensive literature survegwarried out

in which topics from Physiology (visual and longrnte memory, hypertension, basic medical fitness),
Psychology (human error and its management, , sstrizgigue, depression, anxiety, Family problems,
personality disorders, trust complacence, overamek, emotional stability, motivation, perceptioBpcial
Psychology (issues of communication, clear artttmteand linguistic ability, working in teams, wdolad, shift
work problems), Environment of air traffic contexs (Ergonomic principles i.e. equipment setup wodking
with new technologies, boredom, vigilance, monotaspatial ability, attention to detail, planningdadecision
making, action execution) and Competencies inalgidirganizing skills, situational awareness, sexfsguty
and responsibility, problem solving & decision makiskills, presentation & communication skills, deaship
skills & team spirit, job knowledge and its apptioa, Initiative & adaptability and Attitude towasdQHSE i.e.
Quality, health, safety and environment were sulidie detail. This effort of the researcher leads hb
conceptualize and elaborate the following model
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M odel Elaboration

Factors Affecting Performance
Standards & Recommended »{  Basic ATC Training
1) Physiological
Practices l,
P 2 Psychological
Reference: ICAO 17 - On Job Training ) Pyeieteg
Annexures ! i; 3 Social Psychological
Operational Operational - o Environmental
Air Traffic Air Traffic
Controller | Controller 5 Competencies Based
(Non {Radar)
Radar)
0
Factor /sub-factor wise
B Problem Identification i.e.
N which area needs attention
i
Remedial Measures No Improvement
e =
*  Doctor/ Specialist /Psychologists Performance - lob
“”““be’“g’ _ N Review By Improved to acceptable levels Switch/
*  Supervised study Sessions Review Committee | S— .
*  Practice on simulators Quit ATC
* Practical Demonstration by Peers Normal Performance
*  Leave/Off

Source: Resear chers own processing

In every performance management model, generadlyfitht stage of the model, the standards is sé&thman
later be used as a threshold to measure the penfmenor gauging the level of performance of the lepae.
Same is the case here as the first stage of thiehaefines the standards and recommended praettiek are
required to be followed during all the phases aof taaffic controlling i.e. training, on job trairgnand
independent operations. These standards and reamhachgoractices are not set by the civil aviatiotharity
and the air traffic controller, regardless of hiatgs rather they are already set by Internati@ial Aviation
Organization (ICAQO) for the whole industry. It isandatory for all the air traffic controllers acrabg globe to
follow those standards and recommended practi@®Olhas 18 annexures. All these 18 annexures Heee t
standards and recommended practices which are tollbered by all the civil air traffic controlleracross the
globe.
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The list of these annexures is given as follows:

Annex 1 Personnel Licensing

Annex 2 Rules of the Air

Annex 3 Meteorological Service for International Air Navigm

Annex 4 Aeronautical Charts

Annex 5 Units of Measurement to be Used in Air and Groumpe@tions
Annex 6 Operation of Aircraft

Annex 7 Aircraft Nationality and Registration Marks

Annex 8 Airworthiness of Aircraft

Annex 9 Facilitation

Annex 10 Aeronautical Telecommunications
Annex 11 Air Traffic Services

Annex 12 Search and Rescue
Annex 13 Aircraft Accident and Incident Investigation

Annex 14 Aerodromes

Annex 15 Aeronautical Information Services

Annex 16 Environmental Protection

Annex 17 Security: Safeguarding International Civil Aviatidgainst Acts of Unlawful
Interference

Annex 18 The Safe Transport of Dangerous Goods by Air

Source: International Civil aviation organization, (2013). Catalogue of ICAO Publications Retrieved from
http://www.icao.int/publications/Pages/catal ogue.aspx

The basic ATC course is run for the new and fresidgates selected to become future air traffic robnt
officers. Their further grooming is done by subsstjLcourses run at different stages of their carfibe list of
courses along with their duration is as follows:

Coursetitle Duration

(in weeks)
Basic ATC 40
Approach Control (Non Radar) 12
Area Control (Non Radar) 12
Radar Approach /Area Control 12
ATC Assistant Course 16
OJT Techniques for ATCO'’s 04

Source: Civil aviation training institute, (2013), School of air traffic services and communication
operation Retrieved from http://www.catipakistan.com.pk/ats.htm

The basic ATC course is the prerequisite for thgobrtraining for procedural or non-radar air traffontrolling
in the actual environment. After a reasonable peobd time as defined by the concerned authoritber
courses are planned like Approach controls (radarfadar), Area control (radar/non-radar) for ttearier
progression of the air traffic controller keepingview their previous performance. Normally the iserair
traffic control officers are deployed as Approacid @area controller with both radar and non-radalification.
The same seniority level and the required traimngjso required to conduct the on job trainingedv air traffic
controllers or experienced air traffic controllerggrading from one category to another. As theningi and
experience are gained by an air traffic controiceff, the multiple factors start causing disruptiorthe normal
flow of work. It is a known fact that air traffimatrolling is among the top five most stressfulgab the world.
Due to this fact the air traffic controllers acrdiss globe face a lot many problems which are caiteed in five
different categories by the researcher. These nfajors are further sub divided into sub factaxB.these
factors cover physical as well as non-physical f@mis. The initial screening is done by identifyithg main
factor and then the sub category is diagnosed &¢fbing any remedial measures.
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Physiological factors are widely discussed which cause a lot of disruption in the normal operagffigiency

of an average ATCO. As compared to other factdisy are easy to identify by both the air traffiatollers
and their supervisors. These factors include vianadl long term memory issues; hypertension i.eetablood
pressure and basic medical fitness issues whidhdacback ache, head ache, sweating and many ritase.
recommended that as soon as an ATCO feels anyeséthymptoms, he/she should report immediatelysto h
supervisor.

Psychological issues are more difficult to identynong people in general and among ATCOSs in paaticu
Their intensity cannot be judged that easily andewneer they start hindering the controlling withaumy major
signs. Human error caused by the lack of conceotrés among the top problems which an air tradfictroller
can face. Usually these types of personalities daelared error prone at the later stagésess, fatigue,
depression, anxiety, family problems, personalifgodiers, trust, complacence, over reliance on rsthe
emotional stability, motivation, perception is thimer issues which falls into this category. Sufsemns need to
maintain strict monitoring on the general behawabthe junior ATCOs. The best way is to keep onragkhem

if they feel any kind of over burden which they catate to any known issue.

A lot of ATCOs face issues which can be categoriasdsocial physiological issues. This categoryuites
issues related to verbal communication in genardlaver RT i.e. radio telephony with the aircrasglish is
the official language in which ATCOs communicatehathe aircrafts and sometimes non native ATCOs fac
issues with the articulation and linguistic abilitfhis is a serious hazard specially while dealimigh
international flights and their aircrews. A very livestablished fact leads us to conclude very gdhiht this
issue can pave way for a major disaster. A lottbEpissues like working in teams, workload and kiaad
sharing, problems related to shift work can be tediin this category.

It is a common observation that even experiencécedr tend to lose concentration if a slight chamg¢he
environment is made intentionally or unintentiopalEnvironment related issues are very common irstmo
working setups. These problems are not intentigrintiuced but due to the different factors theylsetown.
The major issue in this category is the ergonomssués i.e. equipment setup which is used by theadfic
control officer and working with new technologiese problems are very easy to identify both byC®%
and their supervisor. In case of new technologiesper training related to their operation shouddgbven to the
ATCOs so that their comfort level can be augmenither issues are boredom, vigilance, monotonytiapa
ability, and attention to judge details, planninglalecision making, action execution which can dented in
this category. It is primarily the job of the suyisors to keep a watch on their junior ATCOs foy &nd of
indications.

Sometimes the issue is directly related to the ey level of the air traffic control officer. imcludes
organizing skills which is an ability to analyzedaplan tasks, organize resource for optimum utitiraand
monitor results till completion of tasks (Pakisteam|, 2013)sjtuational awareness which is awareness of the
surroundings and the future implications of theserainding (Pakistan caa, 2013ense of duty and
responsibility means that one should be awarehef immportance of tasks and duties assigned anddsknaw
how and when to complete them in best possible \(Rgkistan caa, 2013) ,problem solving & decisitaking
skills means logically carries out diagnosis aftgem, develop & implement solution & takes ratipisaund &
timely decisions based on relevant information &t$a(Pakistan caa, 2013) , presentation & commtipita
skills means able to present facts and ideas Jgrhall in written form in a clear, effective andneincing
manner (Pakistan caa, 2013), leadership skillsaintspirit means develops in subordinates the wil desire

to work towards common objectives, assign workuioosdinates a/c to their capabilities, exhibitarespirit to
achieve shared aims (Pakistan caa, 2013), job leugel and its application means posses knowledge of
methods, techniques & skills, conversant with &lhges of job related matter, apply theoretical kadge at
work (Pakistan caa, 2013) , initiative & adaptabitheans does things before being asked to orddigesvents,
ability to alter behavior and opinions in the lighftnew information and responds constructivelchanging
situation (Pakistan caa, 2013) , attitude towarddSR means maintains quality, knows importance of
environmental aspects, occupational health &safetgkes preventive measures to control hazardsresikd
(Pakistan caa, 2013). All these sub factors ararthg@r contributors in raising the competency leseany air
traffic control officer. The competency issues dilg affect the operational capability of ATCOs athese are

to be addressed on priority.

The Five factors i.e. physiological, psychologicsdcial psychology, environment and competencyuitiolg

their sub factors can be the major contributorsatols the sub standard performance of ATCOs ashger t
previous researches. There can be other factorekhsnd these factors can differ from culture tdtare. The
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point which the researcher is trying to prove heréhat if the performance of the ATCOs is hampetad to
any reason then then subsequent actions shoul@Ken tto identify the problem and then take remedial
measures. Now, question arises that how the factdrsub factor wise problem identification can baeal This
leads us to a new dimension of research. One ea#fyonhis factor wise analysis. The supervisorsyats can
look for any clues which can lead them to makeatertonclusions regarding the problematic area.

If the ATCO is facing any psychological issue fiyenptoms will be obvious. In this case the affeatedtroller
should immediately be referred to the medical doctospecialist who can thoroughly check the patsamd
suggest what should be done to cure the illneskert is any. He tends to forget things very feegly, most of
the times he/she will be confused while workingcamfortable posture while sitting, rocking the chai
unnecessarily, pressing his/her neck, short tempanaand sweating hands are all the clues whictheimthe
supervisors to identify that there is some phygimlal issue. Similarly if the general behavior lo€ ttontroller is
not up to the mark, the supervisors should talkh®d ATCOs and try to identify that what particuissue the
ATCO is facing. Psychological issues are hard tpgint but even if the supervisors identify the migctor i.e.
then the remedial measures are hard to suggesthé&se types of issues the ATCO is referred togsibnal
psychologist for identifying and dealing with thesiie. The social physiological issues can be tdckie
counseling. Convince the affected ATCOs to charnigdifie style, habits and social environment toecdbr the
issues related to working in teams, workload andklead sharing problems. In case of issues ar¢ectko the
working environment of the ATCO, and then the sujzers should take the notice and do the effortmédke
the ATCO comfortable. Even ATCOs should make amréeffo draw the attention of supervisors towards
uncomforting factors in the environment. A day d#ave should be encouraged if an ATCO is facing an
family related issue which is bothering him/her.dase of competency related issues, proper coachidg
guidance should be given with dedicated time tatgough the written material or extra time for giee in
simulator labs should be arranged for the controMoreover, practical demonstration can also hemito the
air traffic controllers by supervisors to tackleygrarticular situation.

Now after a reasonable time the review committeeushbe setup to check upon the performance of the
Affected ATCO. The committee should comprise of iBer\ir traffic controllers and supervisors alongthw
medical doctors and psychologists if necessarycdse the performance is found to be normal then the
committee should deploy the ATCO on active dutg@sn as possible. If the performance is satisfgaad in

the improving stage then a reasonable time shagddhabe allocated so that the improvement processbe
continued. If there is no improvement and issuesoaicannot be resolved then again after a reakopaliod of
time or immediately, as the situations demands,Aindraffic controller may be advised to quit theb or if
possibility arises, he may be offered a job switch.

The researcher has designed this conceptual mkekging in view the socio economic and culturaléssand
the minimum physical and mental state which is mt&sefor doing active air traffic controlling.

Conclusions

This conceptual model has number of implicationghenperformance management of the air traffic rablers
across the globe. There is no performance manademedel specifically designed for ATCOs in aviation
industry. It is widely accepted fact that performamanagement of each category of employees céentite
same in this fast changing environment with more amore automation and technological adding to the
complexity. The dimensions which critically affabe performance of Air traffic controllers have rieased due

to the nature of the job. Thus, correct, precise tanely determination of the issues with solutiore®ds to be
employed to cater all the needs and requirementiseoATCOs. Normal performance appraisal systemsaa
be utilized in this domain to cater for the futmeeds.

Recommendations

This conceptual model can be employed for the pexdmce management of the employees in the aviation
industry, in general and for military as well awikiir traffic controllers in particular but witslight and
necessary modifications, as and when necessarg. ddriceptual model is designed with all the secgnda
sources of information available in the form ofaash papers, catalogues, performance appraisas fglated

to aviation industry. More rigorous and thorouglalgsis using the scientific investigation methotiswdd be
employed to verify the factors mentioned. More thh analysis should be done to investigate andecam
with additional factors and their effects on ATCO@&is model provides all the basic information melijag the
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generic life cycle of ATCOs performance managemauttich factors are to be catered and which can be
neglected. Moreover, what remedial measures catalken keeping in view the social, cultural and gehe
behavioral environment of our country, are only lakged. Further refined research can also be dorthis
domain. Similarly, in this paper those factors whiave total positive affect on the performancéhefATCOs

are not discussed. The focus remained only on tfaxgers which cause hindrance in the normal workfl
Further research may be initiated to elaborateofactvhich encourage the positive attitude, behayithinking
patterns helpful in creating a supportive environtrand conditions for the ATCOs.
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