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Abstract We develop a set of airport key performance indicators, i.e. a set of measures that can be used to monitor and 
manage an airport, giving indications of the current state of the operations and supporting improvement work. By reviewing 
previous relevant work, the airport is divided into five activity areas (operations, economy, environmental issues, safety and 
security, costumer service), and for each area an initial set of indicators is selected. These indicators are then ranked by 
airport managers in Sweden and Spain, using a questionnaire based survey. Using the ranking as a base, a final set of 
indicators is constructed with the aim that is should be manageable, easy to interpret and useful for analyzing the entire 
airport.  
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1. INTRODUCTION  
 
Airports are essentially intermodal stations. Passengers 
arrive to the airport by airplane and continue their journey 
by ground transportation (or by transferring to another 
flight), or vice versa. Around this simple definition of an 
airport, a business has grown; the increase in demand for 
air transportation during the years has resulted in larger, 
more complex airports. The large airports today constitute 
important industries – for the countries where they are 
located and for airlines and other industries that depend on 
airport for their own operations. Thus, it is essential that 
the airports are reliable and efficient. However, due to the 
complexity of the airport operations, this is not an easy 
task.  
 
One key factor to succeed in making an airport reliable 
and efficient is performance measurement. Without 
knowing the current performance of the airport, it is 
difficult to discern which areas that could be improved. 
For this purpose, Key Performance Indicators (KPI) can 
be used. KPI’s are a set of simple measures, spanning the 
most critical parts of the operations, giving indications on 
the current performance. They do not provide a detailed 
analysis, or directly suggest how to improve the airport, 
but can be used as pointers, showing where more work has 
to be performed.  
 
In this paper, we develop a set KPI’s, which can be used 
for monitoring the performance of airport operations. To 
this end, the airport is divided into different activity areas, 

and Airport KPI’s are developed for each of them. The 
number of performance indicators for any system should 
not be too large, as this would make a quick overview of 
the system difficult. Thus, for each activity area, two or 
three indicators are developed. The activity areas – and an 
initial set of indicators – are selected based on previous 
research. Then, a questionnaire based survey study is 
performed, collecting information from airport managers 
in Sweden and Spain, concerning the usefulness of the 
initially selected indicators. Based on the results from the 
survey, a final set of indicators are selected.  
 
The paper will continue with Section 2, which contains a 
review of previous related work in the area. In Section 3, 
the work of constructing a new set of airport KPI’s is 
described, and finally in Section 4, we offer some 
conclusions.  
 

2. PREVIOUS WORK 
 
KPI’s can be defined as “KPIs represent a set of measures 
focusing on those aspects of organizational performance 
that are the most critical for the current and future success 
of the organization.” [1]. Thus, Airport KPI’s are used to 
measure the most important aspects of the airport. One 
immediate problem is then to decide upon the most 
critical, important aspects.  
 
KPI’s are measures – quantitative or qualitative – and may 
have different structure and units. Sometimes, these 
measures do not say anything by themselves, but have to 
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be compared to historical data or to equivalent measures 
for other airports. One way to do this is by benchmarking 
[2], i.e. studying other airports, trying to identify and 
incorporate best practices.  
 
Historically, airports were developed as objects of prestige 
for a region or a nation. Performance indicators were only 
used for economic purposes, in order to make airports 
accountable for public authorities [3]. The few indicators 
that existed were based around the work load unit (WLU), 
which is one passenger processed or 100 kg of freight 
handled. Examples include Total cost per WLU and Total 
revenue per WLU [2]. 
 
As the airport business has become more commercialized 
over the years, the need for performance measures has 
increased. In Humphreys et al. [3], the authors review the 
past, the present and the future of performance 
measurement at airports. While listing a number of 
performance indicators in use today, e.g. Income per 
passenger, Check-in waiting time and Number of breaches 
of the noise limit, the authors state that “The future of 
performance measurement at airports is likely to be driven 
by the forces of commercial business focus”.  
 
Francis et al. [2] study how benchmarking is used by 
airports, drawing on results from interviews with airports 
managers and a questionnaire survey. They describe the 
benefits of comparing airports to each other in a 
systematic way, but also highlight the difficulties, which 
includes the challenge of obtaining data from other 
airports and the amount of time and effort required to 
perform the study. The authors identify Best Practice 
benchmarking as the most popular performance 
management technique used by airports (a sample of 58 of 
the 200 busiest airports in the world), followed by Total 
Quality Management and Activity Based Costing. They 
also discuss the emergence of new financial measures such 
as Property income per passenger and Concession income 
per departing international passenger. 
 
Another benchmarking study is presented by Oum et al. 
[4], who emphasize the importance of measuring the total 
airport system, and not just parts of the airports. Focusing 
on specific parts or areas, might lead to sub optimization 
and failure to reveal bottlenecks in the areas that are not 
studied. Gillen et al. [5] instead uses Data Envelopment 
Analysis (DEA) to compare the performance of different 
airports and to develop measures for airport productivity.  
 
Enoma et al. [6] focus on the development of KPI’s for 
safety and security, and suggest among others Breach of 
security, Evacuation in case of emergency and Destructive 

or criminal behaviour by passenger on board aircraft, as 
possible indicators. For the majority of the suggested 
indicators, the measure of success is the time until normal 
operations are resumed.  
 
When selecting indicators, it is vastly important to 
consider both that they should be measurable. Quantitative 
indicators are useful in that they can be easily compared to 
other airports, and monitored over time. For an operational 
use, it may also be possible to set bounds – threshold 
values – for an indicator. If the indicator value exceeds (or 
falls below) the threshold, an action might be necessary. It 
is also important to consider the availability of data. An 
indicator is of no use, if it is not possible to find data to 
calculate the value.  
 

3. DEVELOPMENT OF AIRPORT KPI’S 
 
To obtain a more tractable set of KPI’s, the airport is 
divided into five activity areas, and an initial selection of 
indicators is made for each area (Section 3.1). This is then 
used as a base for the questionnaire, where specific 
opinions from Swedish and Spanish airport managers are 
collected (Section 3.2). The survey results are then used 
propose a final set of indicators (Section 3.3).  
 

3.1 Initial Selection of KPI’s 
 
Both the activity areas and the selection of indicators are 
based on results from previous work (some of which is 
reviewed in Section 2). The activity areas are:  

 Airport Operations: including all physical 
movements and flows at the airport.  

 Airport Economy: incorporating costs, income 
and profit.  

 Airport Environmental Issues: consisting of noise 
considerations, water quality, energy 
consumption, etc.  

 Airport Safety and Security: incorporating both 
work to prevent and handle accidents (safety) and 
threats originating from humans (security). 

 Airport Customer Service: collecting various 
aspects of passenger satisfaction.  

 
On a note regarding Airport Customer Service, the 
passengers do not constitute the only customers at the 
airports. The airlines are at least as important for the 
airport as a customer group, and some consideration could 
also be given to retailers, restaurant, and ground handlers 
operating at the airport. However, in this study we focus 
on the passengers, as this is a customer group that all 
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service providers at the airport are interested in keeping 
happy.  
 
For each activity area, a large number of possible KPI’s 
has been identified. This set is however too large to be 
used in the questionnaire, and have to be narrowed down. 
This is done with the aim of obtaining a smaller set, which 
still spans each activity area in a proper way. The resulting 
set, which is then further reduced using the input from the 
questionnaire, is presented in Table 1.  
 

3.2 Questionnaire based survey 
 
The indicators in Table 1 were sent to airport managers 
actively working at Swedish and Spanish airports. For 

each activity areas, the respondents were asked to rank the 
indicators from 1 (most important indicator) to 9 (least 
important indicator). The respondent could also suggest 
new indicators or give additional comments.  
An English version of the survey was sent to 45 Swedish 
airports and a Spanish version to 45 Spanish airports. 
Valid answers were received from eight Swedish airports 
and four Spanish, making the response rate only 13.3%. 
Still, some interesting results could be discerned. It is 
important to bear in mind though, that the results might be 
more applicable to Swedish airports, because of the 
dominating reply rate from Sweden.  
For each answer, the rankings are given points, which then 
are added to a total for every indicator. For example, for 
Airport Operations, the top ranked indicator will receive 
eight points and the least important indicator zero points. 
Adding the points from all answers, the indicator 
Departure Outbound Efficiency gets 55 points, making it 
the third most important indicator. The resulting ranking 
from the survey can be seen in Table 1; for example 
Turnaround times in the apron/gate area is considered the 
most important indicator for the area Airport Operations, 
and Baggage waiting time is viewed as the least important 
for Airport Customer Service.  
 
Apart from the ranking of the indicators, some interesting 
comments and suggestions were received. One respondent 
stated that the ranking most probably will vary between 
large and small airports, something that might well be true. 
The limited data material at hand makes such an analysis 
difficult, but it is quite possible that it would be a good 
idea to develop different sets of KPI’s, depending on the 
size of the airport. Another comment regarding the 
indicators for the Airport Economy area was that they are 
all passenger related. The respondent felt that there should 
be economy indicators also for other aspects of the airport. 
And certainly it would be possible to include more general 
indicators (although indicator 5, 6 and 8 actually 
encompasses more than just passengers), e.g. income per 
employee. In contrast, one respondent commented that the 
indicators for Airport Environmental Issues should be per 
passenger, e.g. energy consumption per passenger. And 
likewise, it would be useful to relate the safety and 
security indicators to the traffic volume. Regarding 
customer service, one comment was that many delays are 
caused by carriers, something that may need to be taken 
into account when constructing Airport KPI’s. i.e. they 
should not only indicate the extent of the delays, but also 
the cause. Furthermore, one additional comment was that 
since the airports [in Sweden] differ so much in terms of 
financing, production models, etc., it is very difficult to 
draw any conclusions from a general set of KPI’s.  
 
 

Table 1 Initial set of KPI’s 

Activity Area KPI’s 

Airport 
Operations  

1.Turnaround times in the apron/gate area 

2.Arrival Inbound efficiency 

3.Departure Outbound efficiency 

4.Temporal distribution of demand by time-of-day 

5.Total traffic in terms of aircraft movements 

6.Runway occupancy times by type of aircraft 

7.Taxiing times from runways to apron/gates and 
vice-versa 

8.Baggage delivery time 

9.Number of runways and taxiways 
simultaneously in use 

Airport 
Economy  

1.Income per passenger 

2.Traffic income per passenger 

3.Non-aeronautical income per passenger 

4.Staff cost per passenger 

5.Revenue per expenditure ratio 

6.Commercial income per square meter of 
floorspace 

7.Expenditure per passenger 

8.Contribution per WLU 

Airport 
Environmental 
Issues  

1.Energy consumption 

2.Number of contamination events 

3.Waste recycling (tons) 

4.Area affected by aircraft noise 

5.Number of breaches of noise limits 

6.Share of journeys that use public transport 

Airport Safety 
and Security  

1.Number of aircraft safety incidents 

2.Number of incidents at security checkpoints 

3.Time between shut-down and reopening in case 
of breach of security 

4.Time it takes to business operations to begin in 
case of evacuation 

5.Taken time and grade of destruction when 
returning to normality 

Airport 
Customer 
Service  

1.Check-in waiting and processing times 

2.Security control waiting and processing times 

3.Amount and duration of delays 

4.Quality of signage/ease to find the way 

5.Baggage waiting time. 
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3.3 Final selection of KPI’s 
 
Utilizing the survey results, a final set of airport KPI’s is 
selected with the aim that:  

 The set should span the whole airport. 
 The use of the indicators must be intuitive and they 

must be easy to understand. 
 There should be a small number of indicators, for it to 

be possible to monitor information rapidly. 
 
The final set of indicators is presented in Table 2, where 
each indicator also is explained in some more detail. In 
total, eleven KPI’s are suggested, two for each activity 
area, apart from Airport Operations, where three indicators 
are justified due to the complexity of the area.  
  

4. CONCLUSIONS 
 
We have developed a set of Airport Key Performance 
Indicators, by selecting an initial set based on indicators 
previously suggested in the literature and letting airport 
managers rank these. Based on that ranking, we have 
handpicked a manageable number of indicators that can be 
used to monitor the airport and quickly get information 
when some process or area fails to live up to the desired 
standard. They can also be used for comparison with other 
airports (benchmarking) and for analyzing the 
development of the airport over time.  
 
It should be noted though, that the indicators have not 
been tested operationally. Their usefulness has thus far 
been validated through the survey where airport managers 
in Sweden and Spain have ranked the different indicators. 
However, since they ranked a pre-selected set, it is 
theoretically possible that all indicators for an Activity 
Area are useless, and the one ranked highest is just the 
least bad alternative (although the free text answers do not 
indicate this). The next step in this study should thus be to 
implement and test the indicator set for two or more 
airports, so that comparisons can be made.  
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Table 2 Final set of KPI’s 

Activity Area KPI’s 

Airport 
Operations  

Arrival inbound efficiency: This indicator 
measures the arrival delay at the airport after 
removing ATFM regulations (e.g. ground 
holding), and if possible inbound flight delay, 
from the measurement. Thus, it shows if the 
airport is able to deal with the incoming flights 
without causing delays.  

Departure outbound efficiency: This indicator 
measures the pre-departure delays at the airport, 
after the possible removal of delays not caused 
at/by the airport. It indicates whether the airport is 
able to process the flights in a timely manner.  

Turnaround times in the apron/gate area: This 
indicator measures the average turnaround times 
(the time required for activities from landing until 
the aircraft can take off again) in the apron/gate 
area. It can be appropriately used in benchmarks, 
and when studying how the airport develops over 
time.  

Airport 
Economy  

Income per passenger: This indicator shows the 
total (annual) income for the airport divided by 
the (annual) number of passengers (sum of 
departing, arriving and transferring). It is used for 
analyzing how well the passenger flow can be 
utilized. 

Traffic income per passenger:  This indicator 
shows the total income per passenger for 
aeronautical activity (landing fees, etc). Together 
with the total income indicator, these two can also 
be used to analyze the ability of the airport in 
obtaining income from non-aeronautical activities 
such as car parking, space leasing, etc.  

Airport 
Environmental 
Issues  

Energy consumption: This indicator shows the 
airport's (annual) energy consumption in kWh/m2, 
and could be for benchmarks and comparison 
with historical data.  

Number of contamination events: A 
contamination event might e.g. be when an airport 
has a leakage of de-icing fluid or fuel into a non-
controlled area. This indicator should of course be 
minimized.  

Airport Safety 
and Security  

Number of incidents at security checkpoints: 
For this indicator, it is not immediately evident 
that a low number is good, since it might be due 
to inefficiencies in the security process. For high 
numbers, the cause and possible remedies should 
always be considered.  

Number of aircraft safety incidents: A safety 
incident might traced to another actor, e.g. the 
airline in case of an emergency landing, or to the 
airport, e.g. if a ground vehicle drives into the 
movement area without approval from the tower.    

Airport 
Customer 
Service 

Check-in waiting and processing times: This 
indicator measures the time that the passengers 
spend checking in, and is an important parameter 
for the Level Of Service at the airport, together 
with e.g. available space for each passenger in 
different parts of the terminal.  

Security control waiting and processing times: 
Waiting and processing times are known to 
directly affect the passenger satisfaction, 
especially in a negative way when they become 
too long. Therefor it is important to monitor these 
and make sure that they are acceptable.  
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