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CHAPTER 1. GENERAL PROVISIONS 

 

1.1 Definitions 
 

When used in this GM, the terms below have the following meanings: 
 
 

Tactical human resource planning - is a process that ensures that an operational 
organization has sufficient skilled human resources to meet existing operational requirements in 
accordance with the organization policy. 
 

Operational factors - determine the human resources required to maintain the 
operational function of a facility. For example, the number of sectors and workload in each sector 
are some of the operational factors for an area control center.  
 

Controller Capacity - can be defined as the number of aircraft that can be handled by a 
controller within a certain period of time for a given sector size, taking into account observable 
and non-observable tasks, plus any additional time which provides the controller a safe margin 
for recuperation. 
 

The “Working Unit” is the hours per year a person is available to work. This definition is 
based upon the effective working hours per day and the effective workdays per year. 
 

The “Operational Staffing Factor” is a figure representing the minimum number of staff 
to cover a work function (such as an ATC workstation or maintenance for a navigational aid 
facility) for a specified period of operation. It does not take into consideration any specific factors 
(i.e. rostering, special operational requirements). The mathematical figure is derived from the total 
operational hours in one year and the calculated working unit. 
 

1.1.1. The acronyms/abbreviations  

 
The acronyms/abbreviations used in this document have the following meanings: 
 

ACC Area Control Center 

APP Approach Control Unit 

ANSP Air Navigation Services Provider 

ATC Air Traffic Controller 

ATS Air Traffic Services 

CAA Civil Aviation Authority 

CSV Chief Supervisor of ATC shift 

EU European Union 

EC European Commission 

FP Focal Point 

RAC Civil Aviation Regulation 

RM Republic of Moldova 
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1.2 Purpose of GM 
 
This guidance material is a non-binding material issued by Civil Aviation Authority in order 

to assist the Air Navigation Services Providers to assure compliance with the requirement RAC 
ANSPC 0010 (Regulation (EU) 2017/373 ATM/ANS.OR.B.001) “Technical and operational 
competence and capability”: 
 
 
 

 
A service provider shall ensure that it is able to provide its services in a safe, efficient, 
continuous and sustainable manner, consistent with any foreseen level of overall demand for 
a given airspace. To this end, it shall maintain adequate technical and operational capacity and 
expertise. 
 

 
 

According to the GM1 ATM/ANS.OR.B.001 issued by EASA - technical and operational 
capacity should include a sufficient number of personnel to perform its tasks and discharge its 
responsibilities. 

Thus, this GM is aimed to assist ANSP in the determination of the need air traffic 
controllers’ resources in order to ensure the staffing of ATC unit and controller’s rostering.  
 
 

1.3 Applicability  
 

This GM is applicable to the Air Navigation Services Provider organization. 
 

 

1.4 References 

 

This GM was elaborated considering the information collected from the following 
documents and sources: 
 
1) ICAO Doc. 9426 „Air Traffic Services Planning Manual” 1st Edition 1984; 

2) Chapter 2 of the draft of the „Human Resource Planning Manual”, elaborated by the Air 

Navigation Commission under task entitled “Regional Human Resource Planning and 

Training Needs” (ANC Task PEL-9601); 

3) Supporting material provided by EUROCONTROL „Guidelines for ATCO Manpower Planning 

Processes”. 
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CHAPTER 2. INTRODUCTION 
 

2.1 The Planning Process 

 
A human resource planning methodology is required to meet the operational needs for 

skilled personnel, on a day-to-day basis. The process is essentially a tactical planning process 

(see the definition) involving staff at all levels of an organization including senior management, 

supervisors and workers. This GM describes the basic elements of a tactical human resource 

planning process. The basic elements are: 

▪ operational factors, 

▪ staffing factors,  

▪ the rostering of personnel.  

 

As can be seen in Figure 1, the results of the planning process are also used to forecast 

the demand for skilled human resources. The results of the process can be affected by a change 

in technology. 
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2.2 Evaluate the Organizational Activities 

 
The first step in a tactical human resource planning process is to assess the organizational 

activities in order to quantify the human resources needed to meet those requirements. This is 

done for each service provided by an organization. For example, for air traffic control this involves 

the evaluation of traffic demand, airspace structure, distribution and mix of traffic over various 

time frames. The number of positions/sectors required is based on the traffic volume and its 

complexity. The operational activities (the opening and closing times for each position/sectors) 

will then determine the staff requirements. 

 

The number of staff needed to meet operational requirements is not only based on the 

total number of activity hours in the planning period but also on other factors such as in service 

training, conditions of service and the rostering cycle. In addition, not all air traffic control 

positions/sectors will always be staffed on a 24-hour basis. On the other hand, there may be 

safety requirements that would necessitate 24-hour coverage of some air traffic control 

positions/sectors. 

 
 

CHAPTER 3.  OPERATIONAL FACTORS 

 
Operational factors determine the human resources required to maintain the operational 

function of a facility. For example, the number of sectors and workload in each sector are some 

of the operational factors for an area control center. 

 
Major factors to be considered when developing a tactical human resource plan for an air 

traffic control facility are the airspace organization and the controller workload. Here we deal with 

the operational factors of an intended airspace and the associated controller workload. 

 

3.1  Airspace capacity 
 

3.1.1. The capacity of an ATS system depends on many factors, including the ATS route 

structure, the navigation accuracy of the aircraft using the airspace, weather related factors, and 

controller workload. 

 

3.1.2. The number of aircraft provided with ATC service should not exceed that which can 

be safely handled by the ATC unit concerned under the prevailing circumstances. In order to 

define the maximum number of flights that can be safely accommodated, the appropriate ATS 

authority should assess and indicate the ATC capacity for control areas, for control sectors within 

a control area and for aerodromes. ATC capacity is normally expressed as the maximum number 

of aircraft that can be accepted over a given period of time within the airspace or at the aerodrome 

concerned. 

 

3.1.3. The most appropriate measure of capacity is likely to be the sustainable hourly 

traffic flow. Such hourly capacities can, for example, be converted into daily, monthly or annual 

values. 
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3.1.4. In assessing capacity values, factors to be taken into account should include: 

a) the level and type and mix of traffic; 

b) the structural complexity of the control area, the control sector or the aerodrome 

concerned; 

c) the types of communications, navigation and surveillance systems in use, their 

degree of technical reliability and availability as well as the availability of back-up 

systems and/or procedures; 

d) availability of ATC systems, providing controller support and alert functions; and 

e) any other factor or element deemed relevant to controller workload. 

 

Data gathered should be as detailed and precise as possible, taking into account seasonal 

peaks and weather conditions. These are factors that can have an impact on staffing and 

rostering. The expected traffic volume during a single day and on an hourly basis determines the 

opening, and closing times of working positions and where appropriate sectors. A given airspace 

may be divided into multiple sectors with each sector consisting of possibly one or more control 

positions. The objective of opening or closing a sector is to ensure a safe, efficient and orderly 

traffic flow. 

 
 

3.2  Airspace organization 
 

3.2.1 The solution to human resource shortages is not always adding additional staff. A 

re-arrangement of airspace can result in significant efficiencies, which in turn may reduce the 

number of staff required. 

 

3.2.2. The organization of a given airspace, its division into sectors, the number of control 

positions in these sectors, the opening /closing times of positions together with present and 

predicted traffic volume are all important human planning factors to be considered. The 

configuration of the airspace should be broken down into and should take account of: 

 

▪ number of ATS routes served; 

▪ number of intersections of ATS routes; 

▪ number of major terminal areas and total number of aerodromes (including military) in the 

area; 

▪ proportions of aircraft in level flight and in climb or decent; 

▪ airspeeds and levels used by groups of aircraft constituting a significant portion of the 

total; 

▪ traffic. 

 

3.2.3. The technical infrastructure of a given airspace can have a profound effect on 

human resource needs. There are many technology-related questions to be asked, some of them 

are: 

▪ What kind of technical co-ordination is required between the different units, for example, 

six units, which include one upper airspace control center (UACC), four area control 

centers (ACCs) and one airport? 

▪ To what extent should that coordination make use of new technologies? 
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3.3 Air Traffic Controller Workload 
 

3.3.1. The air traffic controller’s capacity is related to his or her capability to manage traffic. 

The more aircraft that are handled, the greater the capacity will be. In order to estimate the 

controller capacity and in turn workload, it is necessary to gather data on the airspace organization 

as detailed in paragraph 3.2 above. 

 

3.3.2. Values of ATC workload should naturally be coordinated between the needs of 

operations staff and human resource planning. However, in practice, human resource planners 

cannot take into account solely the capacity/workload factor, because sector organization also 

affects the controller workload. 

 

3.3.3. A method to determine a specific function of air traffic controller workload is outlined 

in the Air Traffic Services Planning Manual (Doc 9426-AN/924).The manual contains a summary 

of techniques for ATC sector/position capacity estimation. It focuses on the tasks, carried out by 

the air traffic controller and the workload estimated by summing the time spent on individual tasks. 

 

3.3.4. To assess controller capacity (see definition) under a different airspace 

environment, with different equipment or procedures, and different traffic loading, a survey shall 

be done by the organization, considering all these factors at a local level. 

 

3.3.5 It should be emphasized that controller capacity/workload is likely to vary among the 

different air traffic control positions and among individual controllers. Airspace capacity also differs 

among different control environments. These differences should be taken into account in any 

evaluation of controller capacity/workload. 

3.4 Workload, a function of traffic flow 
 

3.4.1. As stated previously, in order to estimate the controller workload, it is necessary to 

obtain data on the FIR geographical area and the traffic loading. However, human resource 

planners cannot take into account solely a workload factor, because the demand depends on the 

sector organization. 

 

3.4.2. The data from operations will indicate when a sector should be opened, when it 

should be closed and what the expected throughput is. Afterwards, it is up to human resource 

planners to identify staff that will work in the sectors and at what times. 

 

3.4.3. Controller workload can easily change as a function of traffic flow. When traffic 

builds up in the early hours of the morning, for example, with the arrival of specific international 

flights, workload can increase from a level of 60% to 90% of what could be considered the 

maximum levels as determined. There may also be a build-up of routine domestic traffic at the 

same time. Determining the exact level of controller workload is a complex task. There are 

qualitative issues such as traffic mix that can be stressful or a relief, depending on the context, to 

the quantitative traffic volumes. Air traffic controllers differ in their age and health, which could 

affect their stress and perceived workload levels. In most cases, expert controller opinions, or a 
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combination of consulting a representative association and expert controller assessment of the 

traffic conditions can revalidate the workload estimation. 

 

 

3.5.   Fast-time Modelling 
 

3.5.1 It is possible to use fast-time modelling techniques, based on models of controller 

workload with varying degrees of sophistication, for example, covering different tasks. Basically, 

fast-time modelling is used to build up a function, on a sector-by-sector basis, relating number of 

aircraft to workload. Then, some workload threshold is used to define what can be termed as the 

“controller capacity”. 

 

3.5.2 Some organizations use a method, which provides maximum and minimum data, 

presented in high-low charts. The workload is defined in terms of a maximum percentage of time, 

where the average workload is at a certain level and a peak that can reach a higher figure. 

 
 

CHAPTER 4.  STAFFING AND CALCULATION OF THE NUMBER OF AIR TRAFFIC 
CONTROLLERS NEEDS 
 

In this Chapter are described the methodologies that may be used by an ANSP in order 

to calculate the number of the need air traffic controllers. Even the methodologies are provided 

by different sources, all of them starts, or in other words said are based on variables (inputs) that 

comes first of all from the assessment of the operational factors in which organization activates. 

 

Namely, the operational factors are the most important in determining the necessary 

resources required to maintain the operational function of a facility. 

 

Thus, at least following variables have to be determined in respect to operational factors: 

1. Number of sectors and working positions to be operated by ANSP 

2. Sector’s/ position’s capacities and associated measurable criteria for their opening, 

closing, combination, segregation. 

3. Average of hours, days per year the sector/position will be functional based on expected 

traffic flow, which could be obtained from the EUROCONTROL NM. 

 

The next important thing is to determine the average/estimative number of days that an 

individual controller works per year. It could be determined by subtracting from the days of the 

year the number of days the average controller is away from the facility, being in the: days off 

duty, leave, sick leave, trainings any other absences offered by national law and/or the 

organization. 

 

All methods described below are based on that data.   
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4.1. Determination of the ATC needs using the methodology provided in the ICAO 
Doc.9426 PART IV, Section 1, Chapter 2  
 
The calculation methodology is based on formula: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example bellow shows the calculation process for determining the number of air traffic 
controllers for 2 sectors named ACC1 and ACC 2 of an ATC provider. It should be kept in mind 
that all figures used in this example are virtual used just to demonstrate the process. 
 

1) Number of working positions = 2 ACC1+ 2 ACC2 = 4 
 

ACC1 ACC2 

1 Executive working 
position 

1 Planner working 
position 

1 Executive working 
position 

1 Planner working 
position 

 
 
 

2) Establishment of measurable criteria for opening/closing combination/segregation of 
sectors based on determined sector’s capacity 

 
It is assumed that the capacities of the sectors were already determined and are following: 
 

ACC1 ACC2 

36 aircraft per hour 35 aircraft per hour 

 
Taking the smaller capacity as a benchmark (35 aircraft per hour) it could be deducted 

that in periods of the day when the summed air traffic of both sectors is less than 35 aircraft per 
hours, theoretically both sectors could be combined (by closing one sector) without introducing 
any safety concerns related to the capacity. Thus, in this way we could define the measurable 
criteria which legally offer the possibility to close one of sector and vice versa to open it when the 
traffic grows up more than 35 aircraft per hour. Even, an additional safety margins could be 
introduced by reducing these criteria down to 30 aircraft per hour. For our further calculation we 
will use the criteria 30 aircraft per hour.  
 

Using the information provided by the EUROCONTROL NM on expected/planned air 
traffic, and applying the criteria stated above, it could be calculated the daily times period when 
the sector ACC 1 shall be functional. In example from the table below it is seen that the sector 
ACC1 has to be operational only 9 hours in that day (between 08.00 and 17.00)  
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 Daily planned 
traffic in ACC 1 

sector 

Daily planned 
traffic in ACC 2 

sector 

Total traffic 

00:00 01:00 2 10 12 

01:00 02:00 2 2 4 

02:00 03:00 2 15 17 

03:00 04:00 4 20 24 

05:00 06:00 4 8 12 

07:00 08:00 4 10 14 

08:00 09:00 5 30 35 

09:00 10:00 5 32 37 

10:00 11:00 10 25 35 

11:00 12:00 5 30 35 

12:00 13:00 5 30 35 

13:00 14:00 20 18 38 

14:00 15:00 9 24 33 

15:00 16:00 5 25 30 

16:00 17:00 10 20 30 

17:00 18:00 10 18 28 

18:00 19:00 8 20 28 

19:00 20:00 4 25 29 

21:00 22:00 4 10 14 

22:00 23:00 3 5 8 

23:00 24:00 3 3 6 

 
 
 

3) Establishment of measurable criteria for opening/closing the Planner working positions 
 

As stated above, both sectors ACC 1 and ACC 2 consists of two working positions: Executive 

and Planner. But in some circumstances when air traffic is low, the operating of both working 

position may be not justified. Thus, if the ATC provider wishes to consider the 

functionality/dysfunctionality of this working positions while determine the need of air traffic 

controllers, then it should be determined circumstances when activation of both positions are 

necessary and in what circumstances the only operation of the Executive working position is 

sufficient. In other words, saying, it should be defined a measurable benchmark, that will allow to 

understand when to activate the Planner working position and when to deactivate it. Chapter 3.3 

above explains what should be considered in determination of the controller’s workload capacity.   

It is recommended to determine such criteria by simulation of the operational 

circumstances, using a STD accommodated, as much as possible, to the real operational working 



 
CIVIL AVIATION AUTHORITY     GM-HRPS ATSU 

 

 

 
Edition 01 14 September 2020 

 

position and to define it by applying of an additional safety margins, to ensure that it is optimal, 

safe and measurable.    

In example below, it is assumed that such a criterion is established and for sectors ACC1 
and ACC2 it forms 8 aircrafts per hour. In other words, saying, both positions must be operational 
when traffic flow is 8 aircrafts per hour and grater. 

Thus, using the expected traffic data from Table above, it could be determined the daily 
functional hours of each working position from both sectors. 
 
 
 

ACC 1 Executive 9 hours per day 

Planner 4 hours per day 

ACC 2 Executive 24 hours per day 

Planner 19 hours per day 

 
By multiplying the daily functional hours of the each working position to the number of 

days in the year (365), it could be calculated the numbers of functional hours per year for each 
working position. 
 
 

ACC 1 Executive 9 x 365 = 3285 hours/year 

Planner 4 x 365 = 1460 hours/year 

ACC 2 Executive 24 x365 = 8760 hours/year 

Planner 19 x 365 = 6935 hours/year 

 
 
 
 

4) Determination of the average/estimative number of days that an individual controller works 
per year 

 
First of all, we should determine the estimative number of days the average controller is away 

from the facility, being in the: days off duty, leave, sick leave, trainings any other absences offered 
by national law and/or the organization. The figures used in the example below are virtual and 
should not be considered as a default (common applicable). These figures could differ from 
organization to organization.  
 

Annual leave for a ACC1 and ACC2 air traffic controller 47 

Average number of sick leave for a ACC1 and ACC2 air traffic controller 6 

Average number of days spent per year on trainings activities for a ACC1 and 
ACC2 air traffic controller   

19 

Average number of days that ACC1 and ACC2 air traffic controller is not able to 
work due to other restrictions/limitations 

2 

Average number of days that ACC1 and ACC2 air traffic controller is allowed by 
the organization to be out of duty, due to personal needs/events 

4 

 78 days 

 
 

The number of days per year, that the controller is off duty according to the roaster used 
in the unit, in our example is calculate by formula:  
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(365 days / (number of the days in a roaster cycle)) x (number of the days in a roaster cycle – 
number of the working days in a roaster cycle) 
 
(365:10) x (10-6) = 36,5 x 4 = 146 days 
 

Thus, the TOTAL number of days that the average controller is away from the facility is: 
78 days + 146 days = 224 days 
 

By subtraction the average number controller is away from the facility from the number of 
the day in the year, we determine the average number of the day that the controller is working 
per year. 
 

365 days – 224 days = 141 days 
 

5) Determination of the average/estimative number of hours that an individual controller 
works per year  

 
To calculate the average number of hours that an individual controller works per year it is 

necessary to determine the average duration of a working day (including times for hand over). 
So, in our example we will assume that the average duration of the air traffic controller’s working 
days is 8,33 hours. It was calculated considering that the duration of the morning shift is 7 hours, 
the duration of the day shift is 6 hours and the duration of the night shift is 12 hours (7 + 6 + 12)/3 
= 25/3 = 8,33 ore. 
 

By multiplying the average number of the day that the controller is working per year with 
average duration of the working day, we will determine the average of  number of hours worked 
per year by a controller 141 days x 8,33 hours = 1170,3 ore. 
 
 

6) Determination of the average/estimative number of air traffic controllers need to ensure 
the functionality of each working position  

 
 

By introducing the above determined variables in formula: 
 
 
 
 
 
 
 
 
 
 
we get the following results: 
 

Sector Working 
Position 

Formula Calculated 
number of 
ATC 

Need number of 
ATC 

ACC 1 Executive (365:365) x (3285:1171) 2,80 3 

Planner (365:365) x (1460:1171) 1,24 2 

ACC 2 Executive (365:365) x (8760:1171) 7,48 8 

Planner (365:365) x (6935:1171) 5.92 6 
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So, calculation made for this example (considering all operational factors taken as 

example’s condition), shows that to ensure the functionality of these two Sectors (ACC1 and 
ACC2) there are necessary at least 19 Air Traffic Controllers. 
 

In such a way, it should be calculated the need of air traffic controllers for all others sectors/ 
working positions operated within ATC unit of an ATC provider and by summing them we will get 
the minimum total number of air traffic controllers that ATC provider needs.   
 

4.2. Determination of the ATC needs using the methodology provided in the draft 
of the ICAO Human Resource Planning Guidance Manual Appendix A – Chapter 2 
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4.3. Determination of the ATC needs using the methodology provided by the 
EUROCONTROL Reference (Guidelines on ATCO Manpower Planning) 
 

Below is presented the methodology from the EUROCONTROL deliverable “guidelines on 
ATCO Manpower Planning”. This methodology is based on the same inputs as previous two 
methodologies with the small difference in the formula used to calculate the operational staff 
needs. An excel sheet is used to determine the operational requirements with the formulas 
embedded for the respective cells. All used formulas are shown on the image. Once created, the 
sheet is easy to use, by inserting appropriate data in the yellow cells. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


